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Prehled

Dvoji transformace (zelena a digitalni) bude mit v pfistich letech a
desetiletich na nabytkarsky prdmysl EU ohromny vliv. Nova evropska
primyslova strategie, Zelena dohoda pro Evropu a novy Akéni plan
pro obéhové hospodarstvi budou hrat v transformaci primyslu EU
dllezitou roli. Projekt SAWYER stavi svou analyzu na vysledcich
predchoziho projektu DIGIT-FUR zaméfujiciho se na vliv digitali-
zace na tento sektor v r. 2025. Klade si za cil zanalyzovat klicové
nastroje / faktory zmén v prechodu k cirkularnéjsi ekonomice v
nabytkarském primyslu EU do r. 2030 a pfedejmout pochopeni
téchto zmén. VSem socialnim partnerdim a zG¢astnénym stranam v
sektoru to poskytne uzitecné informace o tom, jak tato transforma-
ce ovlivni jejich primysl, jeho obchodni modely a pracovniky v celé
délce jeho hodnotového fetézce do r. 2030.

Tento projekt byl implementovan diky mnoha partnertm (CENFIM,
EFBWW, EFIC, FLA a UEA) a narodnim subjekttm (APMR, BBCWFI,
CBM, FCBA a GS) s mnaohaletymi odbornymi zkusenostmi v nabyt-
karském prdmyslu. Po celou dobu jeho implementace poskytovali
svou expertizu a postrehy i dalsi odbornici na obéhové hospodarstvi,
odborné vzdélavani a pripravu EU (VET), rizika v oblasti BOZP a na
nabytkarsky priimysl jako takovy.

Projekt SAWYER byl zaveden podle metodiky postupného vyjzkumu.
Z pocatku byly zjistény hlavni legislativni a dobrovolné nastroje a
rovnéz dalsi politiky a strategie ovliviujici transformaci nabytkarské-
ho pramyslu EU smérem k cirkularnéjsi ekonomice. Na zakladé toho
byl predpovézen vyvoj 49 téchto nastrojll a zasad a jejich pravdépo-
dobnost a dopad byl vyhodnocen pomoci on-line priizkumu, kterého
se z(castnilo 51 expertl z 15 zemi. Progndzy vyvoje pak v seminafi
zanalyzovalo a doladilo 20 odbornikd. /ysledky byly pouZity k
prognodze scénare pro nabytkarsky prlimysl EU nar. 2030 vzhledem
k obéhovému hospodafstvi.

Tento scénar, jenz stavi na vysledcich predchoziho projektu DIGIT-
-FUR a prizplsobuje nabytkarskému prdimyslu ramec ReSOLVE,
umoznil identifikovat o€ekavané zmeény v jedenacti klicovych pro-
fesnich profilech a jejich Gkolech nasledkem transformace pramysilu
smeérem k cirkularnéjsi ekonomice a digitalizaci. Odtud byla zjisténa
nova rizika v oblasti bezpecnosti a ochrany zdravi pfi praci a zmény
v potfebnych dovednostech, znalostech a kompetencich.

VSechny zpravy jsou k dispozici na:
circularfurniture-sawyer.eu/downloads

Hlavni vysledky vyzkumu jsou dale shrnuty
a zalinaji vizi projektu SAWYER:

Do r. 2030, s Siroce digitalizovanym nabytkarskym primyslem,
bude vyroba drevéného nabytku nabizet produkty a sluzby s
designem ohleduplnym viici Zivotnimu prostfedi zalozenym na
nizkém dopadu a vysledovatelnych surovinach, udrzitelnych
vyrobnich postupech, podpore nejlepsiho vyuziti a scénart obnovy
materiald a vyfazenych produktl. Zakaznici (B2B nebo B2C) budou
charakteristikach, vcetné ukazatel( jejich zZivotniho cyklu. Klicem

k Gspésnému dosahovani cild cirkularni ekonomiky bude posilent
postaveni spotFebiteltl. Urady (na mistni, vnitrostatni a evropské
Grovni) podpofi obéhovost udrzitelnymi scénari pro konec Zivotnosti
materiald a drevénych vyrobk( rozsifovanim statnich a soukromych
program k zadavani zelenych zakazek a podporou politik pro vyssi
efektivitu materiald.

\/ tomto scénafi budou v sektoru hromadné pouzivany digitalni
nastroje, a to jak malymi a strednimi podniky, tak velkymi firmami

v celém jejich hodnotovém retézci. Tyto digitalni nastroje podpofi
cirkularngjsi ekonomiku, zefektivni vjrobni procesy a usnadni
dohledatelnost latek, materialt a produktl. Zakaznici budou Iépe
informovani o udrzitelnych vlastnostech produkt( a vzroste elekt-
ronicky obchod s nabytkarskymi vyrobky, coz zméni marketingové
¢innosti a vztahy se zakazniky, obchod a souvisejici aspekty logistiky.
Tento ramec umozni rostoucimu poctu vyrobcl nabytku zavést v
celém hodnotovém fetézci réizné praktiky cirkularni ekonomiky, diky
¢emuz budou jejich systémy fizeni a vyroby udrZitelngjsi. Poroste
spoleCenska a legislativni poptavka po tom, aby spole¢nosti snizily
svou ekologickou stopu a prispivali k feSeni sou¢asné zmeény klima-
tu. Cirkularita je v tomto prdmyslu v ranych fazich a bude patrna ve
stfednédobém a dlouhodobém horizontu.

Dvoji transformace nabytkarského prlimyslu s sebou nese také
noveé vyzvy pro bezpecnost a ochranu zdravi pfi praci. Nové typy
pracovist, nové procesy, nové technologie a nové materialy/
produkty mohou ovlivnit bezpecnost a zdravi pracovnik(. Nicméné
pokud budou fadné naplanovany a pouzivany, zdravi a bezpecnost
pracovnikt |ze jasné zlepsit. Z tohoto divodu musime zajistit, aby
tato transformace s novymi technologiemi nebo pracovnimi postupy
nevedla k novym rizikdm. Pokud bude shodné dbano na BOZP

a ochranu Zivotniho prostred, cirkularni ekonomika by v tomto
pramyslu méla byt zavedena prostfednictvim bezpecnéjsich a
efektivnéjsich strojnich zafizeni, pracovnich procestl a materiald,
které snizi chemicka a fyzikalni rizika pro pracovniky. Uplatfiovani
ekodesignu u produktl by mélo usnadnovat jejich obnovu a opravy a
snizovat ergonomicka rizika. A rovnéz snizovat obsah nebezpecnych
latek a redukovat tak v celém hodnotovem fetézci chemicka rizika.
Bezpecnost a zdravi pracovnikd by se mohly zlepsit zaclenénim
BOZP do systém fizeni kvality firem.

U nékterych profilGi povolani budou vyzadovany nové zelené do-
vednosti, protoZe budou existovat nové, specifické Gkoly souvisejict
s demontazi a opétovnym vyuzitim, repasovanim, recyklovanim

a upcyklaci. Tyto nové dovednosti budou zvlast' dllezité u Gkoll
praktickych” profild povolani. Tyto nové zelené dovednosti budou
mit také vliv, i kdyZ ne tak vyrazny, na ty profily, které firmy fidi a
provadéji v nich strategicka rozhodnuti. Obecné zelené dovednosti,
znalosti a kompetence byly navic stanoveny jako nezbytné pro
spolecensky, ekonomicky a environmentalni vyvoj v dfevozpracujicim
nabytkarském prlimyslu. Jsou sladény s klicovymi kompetencemi
nebo mékkymi dovednostmi (tzv. soft skills), které jsou uvedeny do
kontextu environmentalni informovanosti a pochopeni udrzitelného
vyvoje a cirkularni ekonomiky.

\lysledky projektu usnadni a podpofi spolecensky dialog mezi
hlavnimi aktéry a z(¢astnénymi stranami v nabytkarském pramyslu,
umozni jim fadné podporovat jeho dvoji transformaci, zvladnout
problémy pfistich let a pracovnikdim zajistit zaméstnatelnost a
bezpecnost a firmam konkurenceschopnost.
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Uvod

Cile

Celkovym zamérem projektu SAWYER bylo pochopit a predpovédét,
jak nabytkarsky prdmysl EU ovlivni transformace na obéhové hos-
podafstvi a dale poskytnout uzitecné postrehy vSem spole¢enskym
partnertm a zainteresovanym stranam v tomto sektoru o tom, jak
primysl, jeho obchodni modely a zaméstnance ovlivni tento prechod
v celém hodnotovém fetézci do r. 2030. BEhem implementace
projektu partnefi vidéli, Ze tato transformace k obéhovosti ekonomi-
ky zce souvisi s digitalizaci odvétvi, a rozhodli se postavit analyzu

na jiz existujicich vysledcich predchoziho projektu DIGIT-FUR, ktery
predpovidal dopad digitalizace na toto odvétvi v r. 2025. Zavérem lze
dopadu dvoji — zelené a digitalni - transformace (tzv. Twin
Transition) na nabytkarsky pramysl EU, a to obecné ve vztahu k
jeho obchodnim modeldim, odbornému vzdélavani a pfipravé, rizikm
v oblasti BOZP a zvlasté dopadu na jedenact profilt povolan.

Tato prognodza dvaji transformace usnadni hlavnim aktéréim v tomto
primyslu predchazet zménam nutnym k udrzeni a zlepSovani
kompetenci pracovnikd, jejich bezpecnosti v praci a k zajisténi
konkurenceschopnosti firem v EU béhem nasleduijicich let i desetileti.

Metodika

Metodiku vyzkumu pfijatou partnery (Obr. 1) navrhl tym CENFIM
SAWYER (M. Rumignani, J. Rodrigo, J. Solana) a externi odbornik

na cirkularni ekonomiku Juan Carlos Alonso. Byla zavedena za
podpory dalsich partner( projektu SAWYER (FLA, EFBWW, EFIC a
UEA) a dalSich dvou externich odborniku, Jeroena Dooma (systém
odborného vzdélavani a pfipravy VET) a Ellen Schmitz-Felten (rizika
v oblasti BOZP). Z pocatku studie byly zjistény hlavni legislativni a
dobrovolné nastroje a dalsi politiky a strategie, jeZ mohou ovlivnit
transformaci nabytkarského pramyslu EU smérem k cirkularnéjsi
ekonomice.

Obr. 1. Schéma metodiky projektu

Identifikace hlavnich dobrovolnych a pravnich
nastrojd a politik pro cirkularni ekonomiku

Dotaznik prognozy

Seminar

Scénar progndzy pro dievozpracujict
nabytkarsky préimysl EU na rok 2030

Soucasny stav nastrojt a politik
pro cirkularni ekonomiku

Prognéza zmén v Ukolech pracovnikd

Prepracovana
rizika BOZP

Zrevidované znalosti,
dovednosti a kompetence

Doporuceni pro zainteresované strany v pramyslu

Ke konkrétnim cillim projektu SAWYER patfilo:

¢ Porozumét aktualnimu stavu a trenddim v
nabytkarském primyslu EU tykajicich se legislativy pro
cirkularni ekonomiku a dobrovolnych nastrojd,
e Stanovit pro tento sektor scénar na rok 2030 na
zakladé jeho pfechodu na obéhového hospodarstvi,
e |dentifikovat dopady tohoto scénare na klicové
tkoly profesi v tomto odvétvi, rizika v oblasti
BOZP a potfebné dovednosti a znalosti,
e Predpovédét, co mohou zii¢astnéné skupiny v tomto primyslu
ocekavat v dlsledku téchto zmén a jak se s nimi vyporadat.
¢ Podporovat evropsky socialni dialog a
zlepsit vztahy v primysiu EU,
¢ Zmapovat Gspésné iniciativy k podpore zainteresovanych
skupin v zavadéni procest cirkularni ekonomiky.

K podpore této analyzy byla pripravena konkrétni zprava o soucas-
ném stavu téchto nastrojt a politik na evropské Grovni a v sedmi
statech EU (Spanélsku, Italii, Francii, Nizozemsku, Rumunsku, Bul-
harsku a Svédsku). Na zakladé toho byl predpovézen vyvoj 49 téchto
nastrojt a politik a jejich pravdépodobnost a dopad byly ohodnoceny
pomoci on-line priizkumu, kterého se z{i¢astnilo 50 evropskych
expert( na cirkularni ekonomiku a/nebo nabytkarsky priimysl z 15
¢lenskych statd EU.

Po ziskani, zpracovani a souhrnu bylo téchto 49 prognéz vyvoje
zanalyzovano a vyladéno v seminafi, jehoz se zicastnilo 20
odbornikl z 9 ¢lenskych zemi EU s rlznou expertizou — se znalostmi
nabytkarského prlimyslu, ekodesignu a specifické legislativy

pro cirkularni ekonomiku a dobrovolnych nastrojd. Kone¢nym
vysledkem tohoto procesu byla zprava ,Prognoza scénare pro
nabytkarsky prdmysl ve vztahu k cirkularni ekonomice na

r. 2030". Predpovida stav tohoto prdmyslu v EU v r. 2030 na
zakladé prognodzy predchoziho projektu DIGIT-FUR nar. 2025,

jenz analyzoval dopad digitalizace na tento sektor. /ysledkem je
progndza a analyza dopadu dvoji transformace (zelené a digitalni)
na evropsky nabytkarsky prdmysl na pristi Iéta a dekady.

Na zakladé téchto vysledkd a vysledkd projektu DIGIT-FUR iden-
tifikoval odbornik projektu na cirkularni ekonomiku ve spolupraci s
projektovym tymem CENFIM SAWYER ocekavané zmény v Gkolech
jedenacti hlavnich profesnich profilt nasledkem prerodu sektoru
smérem k cirkularnéjsi ekonomice a digitalizaci. Byla implemen-
tovana analyza pfizplisobena na ramec ReSOLVE nabytkarského
primyslu vytvorena stfediskem McKinsey Center a nadaci Ellen
MacArthur Foundation. Nové tabulky prognézy tedy obsahuji oceka-
vané vysledky dvoji transformace (zelené a digitalni) nabytkarského
prlmyslu a poskytuji jasny obraz ocekavanych budoucich Gkold
vsech jedenacti profilli povolani.

Dalsim krokem byla analyza soucasnych rizik a ocekavanych zmén v
rizicich a nebezpecich v oblasti BOZP v diisledku digitalizace sektoru
a prechodu na cirkularni ekonomiku, pficemz bylo brano v potaz
preformulovani Gkold pro jednotlivé profesni profily z pfedchozi
analyzy. V/ této analyze byly stanoveny jiné typy nebezpedi, jimz
mohou Celit pracovnici v dfevozpracujicich vyrobnich zavodech v
rliznych kategoriich rizik.
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Poslednim krokem byla analyza moznych zmén u potfebnych zna-
losti, dovednosti a kompetenci (ZDK) nasledkem digitalizace odvétui
(dor. 2025) a cirkularni ekonomiky (do r. 2030) u jedenacti klicovych
profesnich profild. Byly pfitom zjistovany ,hlavni divody a pficiny
zmén" u digitalizace a obéhového hospodarstvi a analyzovano, zda
budou tyto ZDK potfebné i nadale. Tato analyza umoznuje zjistit,
jaké ZDK se zmeéni a jaké nové kompetence pro cirkularni ekonomiku
budou v tomto prdmyslu vyzadovat podniky ochotné se prizplsobit
a fadné vyuzit moznosti nabizenych rostouci cirkularitou odvétvi.

Na zakladé dalsi analyzy a zpracovani vsech vysledkd vytvorili od-

bornici a partnefi projektu SAWYER sadu doporuceni pro z(castnéné
strany v nabytkarském prdmyslu obecné a konkrétné pro tviirce po-
litik, poskytovatele odborného vzdélani a pripravy a regulacni organy.

Cviceni ke zmapovani evropskych iniciativ usnadnujicich a podporu-
jicich transformaci prdmyslovych odvétvi EU smérem k cirkularnéjsi
ekonomice nam dodalo informace o rdiznych ddlezitych vnitrostat-
nich a regionalnich iniciativach.

10 Oddil: Vjsledky

Zanalyzovali jsme 11 klicovych profild povolani vybranych z klasifi-
kace ESCO (Evropska klasifikace dovednosti/kompetenci, kvalifikact
a povolani) se souvisejicim identifikacnim kédem ISCO (Mezinarodni
standardni klasifikace zameéstnani):

1221 Vedouci a fidici pracovnici v oblasti prodeje a marketingu
1321s Vedouci primyslové vyroby
1324s Manazer dodavatelského fetézce (manazer
dodavek, manazer distribuce a podobni)
2141s InZenyfi Gdrzby a oprav (pracovnici strojni udrzby a opravari)
2163s Nabytkovi navrhafi (designéfi
prdmyslovych a textilnich vyrobkd)
7522 Truhlafi (kromé stavebnich) a pracovnici v pfibuznych oborech
7523 Sefizovadi a obsluha drevoobrabécich strojl
7534 Calounici a pracovnici v piibuznych oborech
8172 Obsluha strojd a zafizeni na zpracovani dreva
8219s Montazni délnici nabytku
9329 Pomocni pracovnici



) JiT NA OBSAH

Vysledky

Soucasny stav cirkularni ekonomiky v nabytkarském primyslu EU

Analyza projektu SAWYER pokryla nabytkarsky pramysl, ktery ma
podle klasifikace NACE verze 2 kéd 31.0 (Vyroba nabytku). Ma trzby
110,4 miliard eur a pfidanou hodnotu 32 % (podle nejnovéjsich

Gdajt EUROSTATu z . 2018), diky ¢emuz jde o velmi dllezité odvétvi
hospodarstvi EU a také proto, ze zaméstnava 1 043 806 pracovnikd
(EUROSTAT, 2018). Nabytkarsky priimysl ve 28 statech EU se

povétsinou sklada z mikropodnikd a malych a stfednich firem, jak
ukazuje tabulka nize.

\/ nasledujici tabulce jsou uvedeny Gdaje pracovnikd v souvislosti
s hlavnimi kategoriemi pracovnich funkci a profilG analyzovanych
projektem SAWYER.

Tabulka 1. Pocet pracovnik{ v hlavnich kategoriich nabytkarského primyslu EU vr. 2018

Kategorie pracovnich funkci’ Priblizny pocet v r. 2018,

1043 806 pracovniki?

Profesni profily, na néz se zaméroval projekt SAWYER (profily povolani dle ISCO)

Manazefi 80395 V/ této studii nesledovani
Odbornici na ICT 11485 V/ této studii nesledovani
Navrhari 10818 2163s Nabytkovi navrhari
Produktovi manazefi 22970 1321s Vedouci primyslové vyroby
Pracovnici v oblasti prodeje a 1221 Vedoucdi a fidici pracovnici v oblasti prodeje a marketingu
) 22970 .- ) P .
marketingu + dalsi profily nesledované v této studii
Manazefi dodavatelského fetézce 10818 1324s Manazer dodavatelského fetézce
Podpurrll ;dmlnlstratlvnl 114 851 V/ této studii nesledovani
pracovnici
E’ragovnlo Udrzby zavodu, strojni 68910 2141s Inzenyr Gdrzby a oprav + dalsi profily v této studii nesledované
Gdrzby a oprav
7522 Truhlafi (kromé stavebnich) a pracovnici v pfibuznych oborech
Kvallfl‘liqvavnl remgslm pracovnic 574 255 753 Calounici a pracovnici v pfibuznych oborech
(truhlafi a calounici)
8219s Montazni délnici nabytku
7523 Sefizovadi a obsluha dfevoobrabécich strojl
Strojni operatofi 45941
8172 Obsluha strojll a zafizeni na zpracovani dreva
Délnici 80395 9329 Pomocni pracovnici

"Kategorie pracovnich funkci ze studie TNO, Z5I, SEOR (2009), EK.

?Zalozeno na udajich EUROSTATu o celkovem poctu pracovnikd v nabytkarském primyslu 28 stata EU.

Po zjisténi hlavnich legislativnich a dobrovolnych nastrojt a dalsich
politik a strategii ovliviiujicich transformaci nabytkarského priimyslu

EU smérem k cirkularnéjsi ekonomice byla zavedena podrobnéjsi
analyza jejich vyuzit.

V/ prvni zpraveé projektu ,Soucasny stav cirkularni ekonomiky v
nabytkarském priimyslu” vypracované v listopadu 2019 vytvorili
partnefi podrobnou analyzu vSech téchto prvkd a stupen jejich
zavedeni jak v EU, tak konkrétné v nékterych jejich zemich (Francie,
Italie, Spanélsko, Rumunsko, Nizozemsko, Svédsko, Bulharsko). Tyto
souvisejici poznatky povazuji partnefi za nezbytné, aby byla cirkularni
ekonomika v sektoru fadné pochopena a bylo mozné predpovédét
jeji vwyvoj.

\lybrané nastroje byly seskupeny do tfi rliznych skupin: legislativni
nastroje, dobrovolné nastroje a dalsi politiky a strategie. Jejich

podrobny popis a vysledky jejich analyzy byly uvedeny ve tfech
rlznych dokumentech:

e Soucasny stav cirkularni ekonomiky v nabytkarském prlimyslu v
EU

e Soucasny stav cirkularni ekonomiky v nabytkarské priimyslu 7
zemich EU

* Souhrnna tabulka: Aktualizace sou¢asného stavu cirkularni
ekonomiky v nabytkarském priimyslu EU

V/Sechny tyto dokumenty Ize stahnout z webovych stranek projektu
SAWYER: circularfurniture-sawyer.eu/downloads

Nasledujici tabulka predstavuje seznam vybranych nastrojd a politik
ajejich odhadovany stupen zavedeni v EU, na stupnici od 1 do 5 (kdy
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Tabulka 2. Seznam vybranych nastrojl a politik a stupen jejich zavedeni v EU

Nastroj

Legislativni nastroje

Popis

Stupen zavedeni

Balik opatfeni EK pro
cirkularni ekonomiku

Akeni plan pro obéhové hospodarstvi (COM (2015)

614) ma za cil podpofit zavadéni cirkularni ekonomiky v
Evropé. Obsahuje revizi nékterych predpist (napf. ramce
pro odpady) a dalsi opatfeni na podporu cirkularniho
charakteru ekonomiky (napf. strategie pro plasty).

5
V/Sech 54 navrzenych akci bylo dokon€eno nebo jsou ve fazi
implementace {SWD(2019) 90 v kone¢ném znéni}.

Zelena dohoda pro Evropu

Zelena dohoda pro Evropu (COM(2019) 640 v
konec¢ném znéni a pfiloha) je plan EU na vytvoreni
udrzitelnéjsiho hospodarstvi s opatrenimi, ktera:

 podpofi efektivni vyuzivani zdrojd presunem
k Cistsi, cirkularnéjsi ekonomice,

 obnovi biodiverzitu a snizi znecisténi.

e Cilem je, aby se EU stala klimaticky neutralnidor.
2050 a tento prechod byl pro vSechny spravedlivy
a inkluzivni. Bude to od vSech hospodarskych
odvétvi EU vyzadovat akéni jednani véetné:

* investovani do technologii ohleduplnych
k Zivotnimu prostredi,

¢ podpory inovaci v prlimyslu,

e zavedeni Cistsich, levnéjsich a zdravéjsich
forem soukromé a verejné dopravy,

« dekarbonizace energetiky,

* zajisténi vyssi energetické efektivity budov,

¢ prace s mezinarodnimi partnery na zlepSovani
globalnich environmentalnich norem.

2

\/ tomto bodé 2.1.3. tykajici se mabilizace priimyslu pro
Cistou a cirkularni ekonomiku je oznameno, ze Komise
prijme prdmyslovou strategii EU a zvefejni novy Akeni
plan pro obéhové hospodarstvijakozto pilite této Zelené
dohody pro Evropu (uskute¢néno v breznu 2020).

\/ pfiloze sdéleni o Zelené dohodé pro Evropu je stanoven
plan a hlavni akce, od r. 2019 do . 2021. Tyto hlavni

akce jsou roztfidény podle nasledujicich témat:

e Cile tykajici se klimatu
« Cista, cenové dostupna a bezpecna energie
 Primyslova strategie pro cistou a cirkularni ekanomiku
e Udrzitelna a chytra mobilita
e ,Zezelenani” spolecné zemédélské politiky
/ strategie ,Z farmy na vidlicku"
¢ Zachovani a ochrana biodiverzity
e Smérovani k nulovému znecisténi pro
Zivotni prostredi bez toxickych latek
e Zaclenovani udrzitelnosti do vSech politik EU
* EU jako globalnf lidr
e Spoluprace — Evropsky klimaticky pakt

Novy Akeni plan pro obého-
vé hospodarstvi pro Cistsi
a kankurenceschopnéjsi
Evropu

Novy Akeni plan pro obéhové hospodarstvi (COM(2020)
98 v konecném znéni a priloha) ohlasuje iniciativy
béhem celého zivotniho cyklu produktd a cili napriklad
na jejich design; podporuje postupy cirkularni ekonomiky
a udrzitelnou spotfebu a zamérfuje se na to, aby
vyuzivané zdroje zlstaly v hospodarstvi EU co nejdéle.

1

Tento plan uvadi ve své priloze ¢asovy rozvrh pro
navrzené iniciativy, od r. 2020 do r. 2023. Tyto hlavni
akce jsou roztfidény podle nasledujicich témat:

e Ramec politiky pro udrzitelné produkty

¢ Hlavni hodnotové retézce produktt

¢ Méné odpadu, vice hodnoty

e Funkeéni obéhovost pro lidi, regiony a mésta
e Priifezové akce

e Predni snahy na globalni Grovni

¢ Pokroky v monitorovani

Smérnice o odpadnich
elektrickych a elektronic-
kych zafizenich (OEEZ)

Smérnice 2012/19/EU pozaduje vytvofit programy
pro shér (pro spotfebitele bezplatny) zafizeni ke
zvySeni opétovného vyuziti OEEZ a/nebo k recyklaci.

5

Predchozi smérnice o OEEZ vstoupila v platnost v r. 2003. V
r. 2017 pfijala Komise ,Balik opatfeni o OEEZ" a v . 2018 ko-
necnou zpravu o podpore dodrzovani predpisti OEEZ, pficemz
proSetfovala jejich zavedeni v jednotlivych zemich EU.

Omezeni pouzivani nebez-
pecnych latek v elektrickych
a elektronickych zarizenich
(ROHS)

Smérnice 2011/65/EU byla pozménéna smérnici
(EU) 2017/2102, kdy byl zrevidovan jeji rozsah
pro nékteré skupiny produktd a bylo vyzvano

k podpore cirkularnéjsi ekonomiky v Unii
prostrednictvim operaci na sekundarnim trhu s
EEZ, ktery zahrnuje opravy, vyménu nahradnich
dild, repasovani, opétovné vyuziti a dovybaveni.

5

Predchozi smérnice ROHS vstoupila v platnost v r. 2003.
Nékolikrat byla zrevidovana, pricemz se ménily vyjimky a jejich
terminy.

Smérnice o energetickych
spotiebicich (smérnice o
ekodesignu)

Smérnice 2009/125/ES stanovi ramec pro
urceni pozadavk( na ekodesign vyrobkd
spojenych se spotfebou energie (tj. nemusi
spotfebovavat energii pfimo, ale mohou vést
k jeji dodatecné spotrebé, napriklad okna).

4

EK zvefejiuje pracovni plany ke zjistovani prioritnich skupin
produkt(l a budoucich strategii. Nejnovéjsi pracovni plan
pokryva obdobi 2016-2019 a vénuje vice pozornosti
efektivnimu vyuzivani zdrojd, analyze mozného uplatnént
dodatecnych pozadavkd konkrétné podle produktu, napriklad
u trvanlivosti atd.

Rozsifena odpovédnost
vyrobce (EPR)

Rozsifena odpovédnost vyrobce (EPR)

je ,pristup environmentalni politiky, v niz
odpovédnost vyrobce za produkt v jeho Zivotnim
cyklu zahrnuje i fazi po jeho spotrebé”.

IA

Stavajici smérnice na Grovni EU pro nékteré konkrétni vyrobky
(OEEZ, baterie, vozidla na konci svého Zivotniho cyklu, obaly
atd.), na vnitrostatni Grovni pak programy EPR pro dalsi
produkty.

12 Oddil: Vsledky
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Nastroj

Nebezpecné latky / nafizeni
REACH

Popis

Cilem nafizeni REACH (ES 1907/2006) je zlepSeni
lidského zdravi a ochrany zivotniho prostredi
identifikaci nebezpecnych vlastnosti chemickych
latek v EU. Jak vyrobci, tak dovozci jsou povinni
ziskavat informace o konkrétnich a dllezitych
vlastnostech chemickych latek, které pouzivaji.

Stupen zavedeni

3

REACH je pIné operativni, ale za plivodnim ocekavanim
zUstava pozadu. Ke zjisténym problémdm patfi mimo jiné
nedostatek vyhovujicich informaci v registracnich svazcich
nebo potreba zjednodusit povolovaci proces.

Formaldehydové emise

Formaldehyd vytvoreny a importovany na evropské
Grovni se vyuziva hlavné k vyrobé pryskyfic pouzivanych
na vyrobu drevénych desek. Expozice formaldehydovym
emisim je dilezité téma pro spotrebitele (emise

ze zbozi) a pro pracovniky (expozice pri praci).

2

Na evropské Grovni neexistuje spolecny legislativni poZzadavek,
ale v prlimyslu existuje dobrovolna dohoda clenti Evropské fe-
derace vyrobct desek (EPF), ktera vyrabi drevéné desky pouze
tridy E1. Nékteré clenske staty EU prijaly vnitrostatni zakony.
\/ EU soucasny koncentracni limit hodnota pro pracovisté je
0,3mg/ m’.

Pravidla EU ohledné kritéri
pro konec zivotniho cyklu
odpadd

Smérnice 2008/98/ES o odpadech uvadi, ze

néktery specificky odpad by nemél byt povazovan

za normalni odpad, pokud projde procesem obnovy
(v¢etné recyklace) a splnuje konkrétni kritéria
vytvorena v souladu s urcitymi pravnimi podminkami.
Cilem je odstranit administrativni zatéZ legislativy

0 odpadech u bezpecnych a vysoce kvalitnich
odpadovych materiald k usnadnént jejich recyklace.

3

Na evropské Grovni byla stanovena kritéria pro 8 typl odpadd,
existuji ale specificka nafizeni pro Zelezny, ocelovy, médény a
hlinikovy Srot a sklenéné strepy.

Latky zpomalujici horeni

U nékterych nabytkarskych vyrobkl se pouzivaji

latky zpomalujici hofeni ke spinéni rdiznych norem
hoflavosti pro nabytek. Nékteré z téchto norem
vyzaduji spInéni zkousek reakce na ohen za

nuceného pouziti latek zpomalujicich horent.

Neékteré druhy latek pouzivané ke zpomalovani horeni
jsou regulované nafizenim (EU) 2019/1021, které

je pfepracovanym znénim nafizeni (ES) 850/2004 o

perzistentnich organickych znecistujicich latkach (POPs).

3

Pouzivani latek zpomalujicich hofeni neni na evropskeé Grovni
pfimo regulovano. Je regulovano nepfimo v pfipadech,

kdy jsou pouzité latky povazovany za nebezpecné

(tj. prostfednictvim nafizeni REACH nebo POPs).

Uvedena narfizeni jsou dobfe zavedena a studuji se nové latky.

Smeérnice o obnovitelné
energii (RED 1)

\/ prosinci 2018 vstoupila v platnost zrevidovana
smérnice 2018/2001/EU o podpore vyuzivani
energie z obnovitelnych zdrojd jako soucast baliku
opatteni Cista energie pro véechny Evropany.
Stanovila pro obnovitelnou energii v EU novy
zavazny cil nejméné 32 % do . 2030, s klauzulio
mOozné revizi s moznym zvySenim do r. 2023.
Smérnice o obnovitelné energii stanovi

kritéria udrzitelnosti pro vSechna biopaliva
vyrabéna nebo spotrebovavana v EU.

4

Smérnice je zavedena a pro obnovitelnou

Ohledné udrzitelnosti biopaliv mohou podniky ukazat, ze
splAuji kritéria udrzitelnosti pres narodni systémy nebo
tzv. dobrovolné programy uznané Evropskou komisi.

Nelegalni téZzba dfeva a
nelegalni obchod se dfevem

Nafizeni (EU) ¢. 995/2010 definuje povinnosti
hospodarskych subjektd prodavajicich nebo
uvadéjicich drevo a drevarské vyrobky na trh.
Je znamé jako nafizeni EU o drevé (EUTR) a je
soucasti Akéniho planu EU pro vymahatelnost
prava, spravu a obchod v lesnictvi (FLEGT).
Dal$im programem je Umluva o mezinarodnim
obchodu s ohrozenymi druhy volné zijicich
Zivocicht a plané rostoucich rostlin (CITES).

5

Tato nafizeni a akéni plany jsou zavedeny na

Grovni EU i na mezinarodni Grovni.

Zverejnuji se nové akeéni plany na ochranu lesd,
napfiklad COM(2019) 352 v konecném znéni o
LUrychleni jednani EU na ochranu a obnovu svétovych
lest’, s navrhem na zfizeni observatore EU pro
sledovani odlesnovani a znehodnocovani les(.

Dobrovolné nastroje

Zadavani zelenych verejnych
zakazek (GPP)

Zadavani zelenych vefejnych zakazek zaclenuje do
specifikaci vefejné soutéze kritéria ochrany zivotniho
prostredi, vCetné integrace environmentalnich
slozek do rozhodnuti o vefejnych zakazkach.

Tato environmentalni kritéria by mohla pokryvat
rlizné aspekty vyrobk( béhem jejich Zivotniho cyklu.
GPP mUze pomoci vytvorit vysokou poptavku

po udrzitelngjsim zbozi a sluzbach, které by

jinak nebylo snadné na trhu dosahnout.

3

Stupen skutecné implementace se v kazdem staté EU lisi.
Evropska komise a nékolik zemi EU pFipravily pro postupy
GPP rtizné pokyny, ve formé vnitrostatnich kritérii pro
GPP. Hlavni vyzvou je zajistit kompatibilni pozadavky

na GPP v jednotlivych zemich EU a postarat se o to,

aby tato kritéria pfijimalo vice Gfadd vefejné spravy.

Environmentalni manage-
ment ve spolecnostech

Systém environmentalniho managementu (EMS)
muze spolecnostem pomoci v identifikaci, fizeni,
monitorovani a kontrole jejich environmentalnich
aspektd ,holistickym"” zplisobem.

Na evropskeé Grovni existuji dva hlavni
certifikované Systémy environmentalniho
managementu, EMAS a ISO-14001:2015.

4

Byly publikovany rtizné revize programd 1SO a EMAS.
Jedna se o konsolidované programy, v obchodnim
sektoru vsak zavedené jen castecné. Na Grovni EU
ma certifikaci EMAS 3728 spolecnosti (duben 2019)
a 111 133 jich ma certifikaci 1ISO-14001 (2017).
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Nastroj

Metodika ekodesignu

Popis

Ekodesign je definovan jako .integrace
environmentalnich hledisek do navrhu vyrobku a
vyvoj s cilem snizovat nepfiznivé dopady na zivotni
prostredi po celou dobu Zivotniho cyklu produktu”
Pokyny napomahajici organizacim pfi vytvareni,
dokumentovani, implementovani, udrzovani a
neustalém zlepSovanijejich fizeni ekodesignu jako
soucasti systému environmentalniho managementu
poskytuje norma CSN-EN ISO 14006:2020.

K ekodesignu se poji i jiné normy, jako UNE-1SO/
TR 14062:2007 nebo IEC 62430:2019.

Stupen zavedeni

3

Nejnovéjsi revize normy I1SO 14006 je z r. 2020. Tato
norma uvadi, ze neni urcena k certifikacnim Gcellm, je tedy
obtizné znat skutecny stupen jejiho zavedeni na trhu.

\/ kazdém pripadé se jeji implementace povazuje

za mnohem nizsi nez u 1SO-14001.

Ekoznacky (typ I, Il a lll)

Snahou ekoznacek je informovat zakazniky o
environmentalnich vlastnostech vyrobku.
Existuje ohromné mnozstvi riiznych ekoznacek,
ale vsechny Ize zahrnout do tfi hlavnich typ (tj.
[, IFalll); jsou regulovany normou ISO 14020.

4

Rlzné systémy ekoznacek jsou dobre vyvinuté

a Siroce pouzivané u nékterych typl vyrobkd

(napf. u spotrebnich produktd).

Je vsak tfeba dal pracovat na lepsim informovani spotfebitell
o jejich skute¢ném vyznamu a vyhnout se tak nedorozuméni.

Certifikace zpracovatelské-
ho retézce (FSC/PEFC)

Certifikace zpracovatelského fetézce pro dodavky
dreva prokazuje, ze certifikovany vyrobek pochazi

z certifikovanych, fadné spravovanych lestl.

Ovéfuje a zajistuje, Ze tyto produkty nejsou v
dodavatelském fetézci nikdy michany s jingmi vyrobky
z necertifikovanych lesd, kromé pfipadd pfisnych
kontrol, kdy je uzivano znaceni s jejich procentem (%).
\/ soucasné dobé plsobiv dievarském

primyslu dva nezavislé akreditované programy

pro zpracovatelské fetézce: FSC (Forest

Stewardship Council) a PEFC (Programme for

the Endorsement of Forest Certification).

5

Tyto dva programy jsou dobfe rozvinuté a poptavka po
certifikaci zpracovatelského fetézce se v poslednich
trech letech vyrazné zvysila, do té miry, Ze pro mnoho
podnikd je schopnost prokazat, Ze dfevarsky vyrobek
pochazi z fadné spravovaného zdroje, klicovym faktorem
v 0znacovani drevarskych a papirovych produkt.

Certifikace zelenych budov
(BREEAM / LEED)

Existuji dva hlavni certifikacni programy pro budovy
Setrné k Zivotnimu prostfedi: BREEAM (Building
Research Establishment's Environmental Assessment
Method), coz byl prvni systém hodnoceni zelenych
budov ve Velké Britanii, a LEED (Leadership in Energy
and Environmental Design) nedavno vytvoreny

v USA radou Green Building Council (USGBC).

A

Tyto dva programy jsou na Grovni EU dobfe zavedené.
Prostrednictvim BREEAM je napriklad certifikovano
19 542 odhad( v zemich EU (vétsina z nich ve Velké
Britanii) a certifikaci LEED 3766 projektdl.

Poptavka po tomto typu certifikace roste, ale nadale
se jedna o malou cast celého sektoru vystavby.

Dalsi nastroje a politiky

Kaskadové vyuzivani dreva

Kaskadové vyuzivani zdrojl biomasy, jako dreva a
zemédélskych produktl, znamena efektivni pouzivani
téchto zdrojd z hlediska spotreby prirodnich zdroj(,
materiald a pldy. Dava prednost vyuziti s vysSsi
hodnotou umoznujicimu opétovné pouziti a recyklaci
produkt( a surovin. Podporuje pritom pouzivani
energie, pouze pokud nejsou jiné moznosti.

2

Evropska komise zverejnila na toto téma dvé dllezité publika-
ce v€etné Privodce o kaskadovém vyuzivani biomasy. S timto
tématem nesouvisi do dnesniho dne zadné dalsi pozadavky.

Préimyslova politika EU pro
lesnictvi

Evropska komise pfijala Strategii EU v oblasti lesnictvi
v r. 2013 (COM(2013) 659 v kanecném znéni), jejimz
cilem je pomoci lestim a souvisejicimu odvétvi vyresit
soucasné problémy. Strategie poskytuje ramec k
reagovani na rostouci pozadavky kladené na lesy a

ke zvladnuti spolecenskych a politickych zmén.
Strategie EU v oblasti lesnictvi 2014-2020 byla
vytvorena k poskytnuti koherentniho ramce jak pro
politiky EU souvisejici s lesy, tak pro vnitrostatni politiky
jednotlivych ¢lenskych statd tykajici se lesnictvi.

4

\/ r. 2018 predlozila Komise zpravu ,Pokrok v implementaci
strategie EU v oblasti lesnictvi” (COM(2018) 811 v konecném
znéni) s revizi této strategie. Tato revize zd@raznuje, Ze
strategie EU pro lesnictvi dosahuje svych cilGi ohledné podpory
udrzitelnéjsiho fizeni lest na Grovni EU a globalni Grovni.

Navrh pro primyslova
odvétvi zaloZena na lesnictvi

/1. 2013 zvefejnila Evropska komise Navrh pro
priimyslova odvétvi EU zaloZena na lesnictvi
(SWD(2013) 343 v konecném znéni). Tento dokument
doprovazel strategii EU v oblasti lesnictvi a zdGraznuje
vyzvy, jimz musi prdmyslova odvétvi zaloZzena na
lesnictvi elit, aby z(stala konkurenceschopna.

3

Byla identifikovana néktera opatfeni k reseni

téchto vyzev na léta 2014-2020.

Skupina organizaci predlozila pro primyslova odvétvi zalozena
na lesnictvi spolecnou strategickou vizi a program na r. 2050.

Bioekonomika

Cilem bioekonomiky je inovativnéjsi ekonomika s
nizsimi emisemi zaclenujici pozadavky na udrzitelné
zemédélstvi a rybolov, bezpecnost potravin a
udrzitelné vyuzivani obnovitelnych biologickych
zdrojl pro priimyslové Gcely, ktera zajistuje
biodiverzitu a ochranu Zivotniho prostredi.

3

Evropska komise stanovila Strategii pro bioekonomiku
a akeni plan zverejnény v r. 2012 a zrevidovany v r.
2018. V této aktualizaci byl navrzen akéni plan se

14 konkrétnimi opatfenimi k zahgjeni v r. 2019.

Navic Komise pracuje na zajisténi koherentniho
pristupu k bioekonomice prostrednictvim rliznych
programt a nastrojl (napf. Horizon 2020, BBI atd.).

14 Oddil: Vsledky
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Prognadza: vysledky prizkumu a seminare

Naslednymi kroky v projektu byla organizace online prazkumu k
vytvoreni progndzy a seminar s odborniky. Prizkumu se z(castnilo
50 profesionall z 15 zemi EU a podporila ho predem pfipravena
zprava o sou¢asném stavu. Odbornici na cirkularni ekonomiku a/
nebo nabytkarsky primysl méli zhodnotit pravdépodobnost a dopad
49 progn6z vyvoje ocekavanych do r. 2030 a souvisejicich s pfedem
zjiSténymi nastroji a politikami.

K cildm przkumu patfilo:

¢ |dentifikace nejpravdépodobnéjsich prognoz vyvoje do r. 2030.

e \/ytvoreni prvniho konceptu soupisu situaci, které
tento sektor do r. 2030 ovlivni nejvice.

\lysledky priizkumu umoznily sefadit téchto 49 prognéz vyvoje
podle jejich pravdépodobnosti a dllezitosti dopadu transformace k
cirkularnéjsi ekonomice na odvétvi a ukazat zacastnénym stranam,
kterym z téchto nastrojd by mély vénovat vice pozornosti, aby fadné
zvladly vyzvy prechodu na obéhovému hospodarstvi.

Po ziskani, zpracovani a souhrnu byly zanalyzovany a prodebatovany
ve specifickém seminafi v prosinci 2019, jehoz se zcastnilo 20
odbornik{ z 9 ¢lenskych zemi EU s riznou expertizou, od znalosti
nabytkarského prlimyslu pres ekodesign az po specifickou legislativu
pro cirkularni ekonomiku. Spolecny brainstorming a postfehy expertl
pomohly aktualizovat a doladit 49 prognéz vyvoje a zlepsit predpo-
véd vyvoje tohoto priimyslu do r. 2030.

Konecnym vysledkem téchto postupt byla zprava ,Prognéza scéna-
e pro nabytkarsky pramysl ve vztahu k cirkularni ekonomice v r.
2030". Obsahuje scénar predpovédi ohledné dopadu transformace

k cirkularnéjsi ekonomice na tento sektor, postaveny na predchozim
scénari projektu DIGIT-FUR, ktery se zaméfoval na digitalni trans-
formaci do r. 2025. Tato nova prognéza mdze stimulovat ucelenéjsi
premysleni o budoucich strategickych aktivitach a investicich.
Formulace této vize je nasledujict:

Do r. 2030, s siroce digitalizovanym ndabytkarskym primyslem, bude
vyroba drevéného nabytku nabizet produkty a sluZby s designem
ohleduplnym viici Zivotnimu prostredi zalozenym na nizkém dopadu

a vysledovatelnyjch surovindch, udrZitelnych vyrobnich postupech,
podpore nejlepsiho vyuZiti a scéndri obnovy materialt a vyrazenych
produktd. Zakaznici (B2B nebo B2C) budou vyZadovat podrobnejsi
informace o produktech a jejich udrZitelnjich charakteristikdch, vcetné
ukazatel( Zivotniho cyklu. Klicem k dspésnému dosahovani cild cirkularni
ekonomiky bude posileni postaveni spotrebiteldi. Urady (na mistni,
ndrodni a evropské drovni) podpori obéhové hospodarstvi udrzitelnymi
Scénd¥i pro konec Zivotnosti materidld a drevenych vyrobkd rozsifovanim
statnich a soukromych programdi pro zaddvani zelenych zakazek a
podporou politik pro vyssi efektivitu materiald.

Tato vize jasné ukazuje na vzajemnou Gzkou spojitost mezi
prechodem prdmyslu na cirkularnéjsi ekonomiku a jeho digitalni
transformaci. Pfi kombinaci téchto dvou vyvojovych hledisek a sil-
nych a dlouhodobych vzajemnych vliv mdZze realistickou a uzitecnou
predpovéd o charakteru nabytkarského primyslu v nékolika pristich
letech a desetiletich poskytnout jen spole¢na analyza jejich dopadu,
aby pomohla pfi strategickém rozhodovani zii¢castnénych stran v
tomto primyslu.

Uplné zpravy najdete na: circularfurniture-sawyer.eu/downloads/
Z obrazku vyplyva, Ze neexistuje jasna korelace mezi dopadem a pra-

vdépodobnosti a ze nemame k dispozici prognozy vyvoje s hodnota-
mi dopadu nizsimi nez 5 a vyssimi nez 8 na stupnici od 0 do 10.

Obr. 2. Rozdeleni 49 prognoz vyvoje podile jejich hodnot pravdépodobnosti a dopadu
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In the following table, we present the 49 forecasted evolutions ranked according to their
level of importance (impact x probability) as outcome of the survey results.

Table 3 - Classification of forecasted evolutions 2030 - workshop results.

Instrument

ECD

Forecasted Evolution
Importance = Probability x Impact. Probability: scale 1 - 100. Impact: scale 1 - 10

The furniture is designed to reduce the impact of used raw materials (use of recycled materials, reduction of
hazardous substances content, use of wood with lower environmental impact, use of proximity wood, etc.),
provoking changes in the supply chains of companies and in the managing of old furniture collected when
the new one is delivered, generating new business models.

Importance

561
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Impact Mean Value

Impact Standard devation

ECD

Low, medium and high quality furniture is designed to optimize its recovery at the end of its life cycle (to
facilitate materials disassembly and separation, modularity for reuse of certain parts, reuse and remanufac-
turing enhancement, etc.).

537

73

18

7,30

1,61

EPR

Some national authorities define an Extended Producer Responsibility scheme or take-back scheme for
some furniture products, forcing to define a system for the collection and treatment of these products at
the end of their life cycle, being the organisation that put the product on the market the one responsible for
covering the associated costs.

534

70

23

7,68

1,79

CE

The implementation of the actions proposed in the Circular Economy Package of the EC (COM (2015) 614)
will generate changes in the productive models of the furniture sector, developing processes and machinery
that are more efficient and generating less waste, based on lean manufacturing principles and new ICT
technologies (Industry 4.0).

531

75

16

7,13

1,91

CuUs

New technologies (e.g. Internet of Things, blockchain, BIM, RFID tags, etc.) are used to improve the trace-
ability of wood products to ensure the chain of custody along the whole value chain and to create Material
Passports to facilitate their reusing and recycling.

529

75

14

7,04

1,54

GPP

In Europe, it has been achieved the objective that 50% of public procurement tenders for furniture include
all environmental criteria of green public procurement set by the European Union or all the ones set by each
country. This percentage will be higher than 70%, if we include also those public procurement tenders for
furniture that include only some of these environmental criteria.

528

74

17

7,09

1,69

CuUs

Customers, final customers (B2C) and especially intermediate customers (B2B), demand that the furniture
product has a chain of custody certification, according to existing schemes (FSC, PEFC, etc.), which have
become a standard.

512

78

16

6,57

1,96

FEM

The European Commission decides to regulate the emission of formaldehyde of products at European
level, fixing a value lower than category E1 (<0.124 mg/m3) currently fixed in several European countries
and in the voluntary agreement of EPF (European Panel Federation) members, bringing harmonization to a
fragmented single market.

496

77

17

6,4tk

1,92

ECD

The majority of furniture is designed to extend its life cycle (more resistant materials/joints, facilitate its
repair and maintenance, etc.), increasing its quality. The furniture that is not meant to last, will be designed
in such a way that is easy to re/upcycle.

494

70

19

7,09

1,84

10

CUs

Customers, final customers (B2C) and especially intermediate customers (B2B), demand that the furniture
products use wood from forests with certified management according to certificates such as FSC, PEFC, or
others equivalent, which have become a standard.

494

78

16

6,36

1,95

11

REA

The proposal presented within the REACH Regulation framework is approved to restrict the placing on the
market or the use of items that emit formaldehyde at concentration levels = to 0.124 mg/m3 (equivalent to
category E1), bringing harmonization to a fragmented single market

494

77

17

6,43

2,06

12

GPP

All European countries have developed Green Public Procurement criteria for furniture, either by adopting
the EU recommendations or by developing their own. Only some of them will approve a law based on these
criteria, the others will just consider them as recommendations. A European directive to implement green
public procurement will be adopted and countries will follow it, but some of them probably won't have it
fully transposed by 2030.

490

72

18

6,79

1,56

13

GBC

The criteria associated with the use of furniture that uses sustainable materials acquires greater relevance
in the systems of Green building certification (e.g. LEED or BREEAM), encouraging their use in those build-
ings that aim to obtain this type of certification. This will act as a driver that will encourage the use of these
more sustainable materials, also for buildings that don't have these certifications.

489

74

17

6,60

1,77

14

ErP

Ecological design requirements are defined for products not-related with energy, such in the case of
furniture sector products, under the eco-design (ErP) directive framework (2009/125/EC). These criteria
include aspects of materials efficiency such as durability requirements, reparability, spare parts availability,
disassembling easiness, use of materials, source of materials (from previous products, raw material, reused
materials), etc. Private sector could exploit this to create new services and opportunities.

489

68

24

7,23

1,63

16
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Instrument

CE

Forecasted Evolution
Importance = Probability x Impact. Probability: scale 1 - 100. Impact: scale 1 - 10

The implementation of the actions proposed in the Circular Economy Package of the EC (COM (2015) 614)
will produce changes in the customer service models, increasing the information to be provided to custom-
ers (for example: content of hazardous substances, product durability, manuals for repair and maintenance,
instructions for the end of life management, etc.).

Importance
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16

Cuw

The European Commission reinforces its circular economy strategy by promoting the strategy of cascading
use in the wood sector, facilitating the recovery of wood in the different stages of the product, optimising its
use according to the wood quality (less contaminated, etc.)

487

70

19

6,96

1,71

17

CE

The furniture sector will be an established priority in the Circular Economy Package of the EC (COM (2015)
614)[1], with specific legislation to increase the reuse and recycling of its products, setting specific objec-
tives of recovery similar to existing EPR schemes.

486

67

17

7,23

1,53

18

REA

The REACH Regulation (EC 1907/2006) classifies some of the substances used in the furniture products
manufacturing, such as toxic flame retardants, formaldehyde or VOCs, as restricted substances (Annex
XVII), in the list of candidates or as extremely worrying substances (substances of very high concern —
SVHC-) that require authorization (Annex XIV).

475

74

20

6,47

1,93

19

EwC

There is a growing market and demand for wood waste that will be used as secondary raw materials in
different sectors, ensuring their quality and traceability.

472

74

19

6,40

1,83

20

CE

Wood and wood-based derivatives will be considered a priority raw material in future reviews of the Action
Plan in Circular Economy of the European Commission (COM (2015) 614), developing specific legislation in
this regard to promote how and where wood is grown, how wood is maintained, as well as its efficient use
and recovery in wood and wood-based derivatives.

457

65

15

6,98

1,63

21

CE

Business maodels of the furniture sector based on servitization are common in certain sectors (e.g. office,
student rental, co-workers, young professionals, etc.), where the manufacturer owns the product and offers
the use of furniture as a service to consumers for a certain fee, which covers its maintenance, replacement,
etc.

453

64

24

7,02

2,24

22

EWC

End-of-life waste criteria are defined for wood waste from the industry (Directive 2008/98/EC), which will
produce quality standards for secondary raw materials. This scenario is not foreseen for post-consumer
wood waste (contamination, quality guarantees, etc.)

446

68

17

6,59

1,98

23

CuUs

More than 70% of the furniture sector products will be made out of CoC certified resources. Big and medium
companies and companies with high export rates will have this certification as a standard. Small companies
will have difficulties to obtain this certification due to high costs of certification and high administrative
efforts for developing, documenting and implementing the system.

441

69

18

6,42

1,77

24

FOR

The activities of greenhouse gas emissions compensation generate a reactivation of forest resources and
plantations, making necessary their better management, traceability and monitoring, which will also supply
the furniture industry.

440

71

18

6,20

2,05

25

BE

Based on the European Bioeconomy strategy, the European Commission will encourage significant syner-
gies with other sectors of primary production that use and produce biological resources arise, optimizing
raw materials consumption and minimizing generation of waste.

431

67

16

6,41

1,73

26

FEM

Consumers would not have the sufficient knowledge to appreciate that a particular product does not emit
formaldehyde, thus a specific label of "formaldehyde-free" to inform consumers will not be needed/effec-
tive.

428

69

23

6,24

2,27

27

WEE

Some specific products that contain electrical and electronic components are affected by the requirements
of the WEEE Directive (2012/19/EU), and therefore, at the end of their life cycle, they require a specific
disassembly and treatment.

427

70

22

6,13

2,20

28

FLA

The use of the most toxic and dangerous flame retardants in furniture products is forbidden. Compliance
with the flammability requirements set by current legislation will be secured by alternatives, such as
material combinations that in themselves are fire safe, new materials, product design, including the use of
interliners, with lower risk for people and the environment, and in addition smart fire prevention and educa-
tion for consumers will be encouraged.

424

70

18

6,09

1,67

29

BE

The European Bioeconomy strategy has identified the furniture sector as a relevant sector to achieve its
objectives, setting concrete actions that bind sector companies.

424

67

15

6,32

1,63
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Instrument

FBP

Forecasted Evolution
Importance = Probability x Impact. Probability: scale 1 - 100. Impact: scale 1 - 10

The EU furniture sector adopts concrete and binding commitments aligned with the “Forest-based Indus-
tries 2050: a vision for sustainable choices in a climate-friendly future” and in particular aligned with the
following goals of the vision: i) eradicate waste in circular economy by closing materials loops with a sector
target of at least 90% material collection and 70% recycling rate; ii) drive resource-efficiency in the industrial
value chain by enhancing productivity in all areas (materials, manufacturing, logistics); iii) meet the increas-
ing demand for raw materials by maximizing new secondary streams and ensuring primary raw materials
supply from sustainably managed forests and iv) satisfy the growing demand for climate-friendly products
by increasing the use of wood and wood-based products in our daily lives.

Importance
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31

WEE

Some specific furniture sector products that contain electrical and electronic components are affected by
the requirements of the WEEE Directive (2012/19 / EU), and guidelines are set for specific disassembly of
the electrical and electronic components inside the normal recovery circuit of furniture waste.

415

68

21

6,11

2,05

32

CE

The implementation of the actions proposed in the Circular Economy Package of the EC (COM (2015) 614)
will produce changes in the customer service models, increasing the minimum guarantee period and the
time of spare parts availability.

401

66

21

6,13

2,07

33

FEM

The European Commission does not propose to reduce the formaldehyde occupational exposure limit below
the current value of 0.3 ppm.

399

71

18

5,62

34

ILL

The type of products covered by the Regulation (EU) No. 995/2010 or EUTR is extended, reducing the num-
ber of exclusions and extending the scope to medical furniture and seating furniture (e.g. sofas, chairs, etc.).
Market surveillance will be stronger and the traceability of wood from forests to furniture companies will be
ensured (through sustainable and traceable chains).

397

68

17

5,82

35

ROH

Furniture sector products that contain electrical and electronic components are affected by the require-
ments of the RoHS Directive (EU 2017/2102), and therefore their components cannot contain substances
such as brominated flame retardants (PBDE, PBB) or heavy metals such as lead, mercury, cadmium or
hexavalent chromium, including components purchased and finished outside the EU.

396

75

20

5,31

2,15

36

FOR

The EU Forest Strategy extends beyond forests and deals with aspects of its value chain, such as how
forest resources are used to produce products or services, taking into account regional/local conditions but
without specifying requirements that imply compliance.

396

64

21

6,22

1,48

37

ECL

50% of the furniture sector products have at least one type of environmental ecolabel. Ecolabel Type Il will
be the most common one, but Type | and Il will also grow.

383

63

20

6,13

38

ECL

Customers (final or intermediate customers) will not value ecolabels Type | (according to ISO 14024) in a
massive way. Just some of these ecolabels will be widely recognized and clients will consider them impor-
tant, especially in specific markets and for specific products.

373

62

22

6,07

39

EMS

Some intermediate customers (B2B), value positively that the furniture products supplier in the sector has a
certified environmental management system, either EMAS or ISO-14001, which has become a competitive
advantage.

367

64

20

5,72

2,14

40

ECL

Intermediate customers (B2B) positively value that the furniture products have a Type Il ecolabel (accord-
ing to 1SO 14025), which has become a competitive advantage. Final customers (B2C) will still have many
difficulties to appreciate/understand the value of Type Il ecolabel for products.

365

61

21

6,02

2,02

41

FLA

Consumers do not have sufficient knowledge on fire safety to determine whether it would be appreciated
that a product does not contain dangerous flame retardants (and a label could have the opposite desired
effect, leading the consumer to think that fire safety decreases if no flame retardants are used), thus a
specific label of “flame retardant-free” would not be effective/desired.

362

67

23

543

2,00

4L2

EMS

In Europe, 15% of companies of the furniture sector have a certified environmental management system,
either EMAS or ISO-14001. The impact on certified companies will be high along the whole value chain.

360

62

24

5,78

2,00

43

ILL

The signature of an agreement, under the umbrella of the FLEGT Regulation (Regulation (EC) No
2173/2005), will be compulsory between countries that want to sell wood / wood products in the EU. A
stronger market surveillance will prevent the importation and sale of illegal timber products in the EU.

350

64

18

5,44

1,83

4Lb

ECD

20% of the European furniture sector companies will adopt criteria defined by Ecodesign ISO-14006 man-
agement system, but only 5% will reach the certification.

334

55

23

6,07

1,90

45

ECD

Few final customers (B2C) and some intermediate customers (B2B), positively value that the furniture
products supplier in the sector has an Eco-design ISO-14006 management system, which has become a
competitive advantage in niche markets and public procurement.

333

58

24

5,72

1,82
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b= Forecasted Evolution 2 8§ 3§ 5 T
£ Importance = Probability x Impact. Probability: scale 1 - 100. Impact: scale 1 - 10 E F a E E
o 2 In some pilot cases and specific regions, wood furniture and panels waste are used to produce second gen- | 332 58 22 | 5,74 1,98
<&@ | eration biofuels, which meet the sustainability requirements set out in Directive 2018/2001/EU.
- Some major manufacturers and distributors of the furniture sector and some municipalities at local level 332 55 | 26 6,06 2,39
3 Q, | agreeto define an Extended Producer Responsibility scheme or take-back scheme, which allows the prod-
ucts collection, return and treatment at the end of their life cycle.
o o | Thedifferent Type | ecolabels criteria that affect the furniture sector are not unified yet, this is hindering 322 56 | 25 571 218
< W their understanding by customers (for example European label, Blue Angel, Nordic Swan, etc.).
o ¢ Theamount of companies with a Type Il ecolabel (according to ISO 14021) will increase a lot until 2030. This | 317 | 57 | 21 558 | 193
< @ isapositive first step for this trend, but educated consumers will not give much value to self-declarations.

Topics Acronyms Code/ Instrument

cuw Cascading use of wood FOR EU industry policy for Forestry

cus Chain of Custody FSC/PEFC FLA Flame retardants

CE Circular Economy Package of the EC FBP Forest Based Industries Blueprint

ECD Ecodesign 15074006 FEM Formaldehyde emissions

ECL Ecolabels (Type I, I, Il]) GBC Green building certification BREEAM/LEED
EwWc End-of-waste criteria GPP Green Public Procurement

END Energy Directive ILL lllegal logging and illegal timber trade
EMS Environmental Management Systems SO 1400 1/EMAS REA REACH Regulation

EPR EPR schemes ROH RoHS Directive

ErP ErP Directive WEE WEEE Directive

We can see the following ones in the graphic first quadrant with higher probability and higher impact (probability > 68; impact > 6,35):

« Chain of custody » Cascading use of wood * End-of-waste criteria
« Green Public Procurement « Green building certification BREEAM/LEED  EPR — Extended Producer
e REACH Regulation « Ecodesign Responsibility schemes

We can see the following ones in the graphic second quadrant with lower probability and higher impact (probability < 68; impact > 6,35)

« ErP Directive * Bioeconomy
* Forest Based Industries Blueprint « Circular Economy Package of the EC
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Koncepce a ramec pro analyzu zmeén profesnich profild

\/ této sekci predkladame ramec a koncepci, které jsme pouzili pro Na zakladé zmén v Gkolech profesnich profilt jsme identifikovali
analyzu dopadu cirkularni ekonomiky na nabytkarsky préimysl EU z vyvoj rizik BOZP a dovednosti potfebnych nasledkem prechodu na-
pohledu dvoji transformace. Za zaklad pro analyzu jsme vzali ramec bytkarského pramysl k cirkularnéjsi ekonomice. VV nasledujicim oddile
zasad ReSOLVE vytvorenych stiediskem McKinsey Center a nadaci predstavujeme tyto zmény pro kazdy z jedenacti profild pomoci dale
Ellen MacArthur Foundation (Growth Within: A Circular Economy uvedenych tabulek.

Vision for a Competitive Europe, 2015 bit.ly/2MreFWM). Zanalyzovali

jsme, jak rlizné zasady ovlivnily stavajici Gkoly profil& povolania Uplné zpravy najdete na: circularfurniture-sawyer.eu/downloads/

eventualné vytvorily Gkoly nové.

\/ysvétleni zasad ReSOLVE

\/ této prvni tabulce jsou strucné vysvétleny zasady identifikované jako zasadni akceleratory prechodu na cirkularnéjsi ekonomiku.
stfediskem McKinsey Center a nadaci Ellen MacArthur Foundation Mirné jsme je adaptovali na nabytkarsky primysl.

Tabulka 4. Vysvétleni zasad ReSOLVE u nabytkarského prdmyslu

Zasady Strucny popis

Presunout se k
obnovitelnym energiim

Pouziti obnovitelnych energii, napfiklad solarni, vétrné, véetné bio-
masy (napf. mozné vyuziti drevéného odpadu jako zdroje energie)

Presunout se k obnovitelnym

Pouziti dievénych materiald z udrzitelngjsich zdrojl nebo nahrada jinych mate-

% materialim rialt (napf. dild z plast(, kov(i nebo textilii) za alternativy z obnovitelnych zdrojd
cC
8 | Znovu obnovit, udrzet a Pomoc pfi regeneraci ekosystémd poskozenych aktivitami tohoto primyslu, napt. po-

regenerovat zdravi ekosystémd dpora udrzitelné spravy lest a plantazi, regenerace pldy, zachovani biodiverzity atd.

Vracet znovuziskané biologické Usnadnit vraceni drevéného odpadu do biosféry (napf. vraceni po-

zdroje do biosféry pela ze spaleného dreva zpét do lesa jako ziviny apod.).

Snizovat rychlost nahrazovani Podpora sdileni produkt, napriklad sdilenim soukromych pro-

produktd za nové a vice pouzivat duktl nebo vefejnym sdilenim skupiny produkt(.

vyrobky sdilené rliznymi uzivateli

Opétovné vyuzivat vyrobky béhem  Podpora opétovného pouzivani vyrobkd, napfiklad usnadnénim procest repasova-

jejich technického Zivotniho cyklu ni a prepracovani (napf. ¢isténi, demontaz apod.) a poskytovani informaci o vlastnos-

tech vyrobkd (napf. postup pfi demontazi, pouzité materialy a soucasti atd.).

4 Prodluzovat Zivotni cyklus Usnadnéni Gdrzby vyrobkd uzivateldm pomoci pokynt k Gdrzbé nebo poskytovanim speciali-
S vyrobk{ Gdrzbou zovaného servisu (napf. pozadavky na (drzbu povrchd, doporucené pripravky k Gdrzbé atd.).
wm

Prodluzovat zivotni cyklus
vyrobkd opravami

Usnadnéni oprav vyrobkd (uzivatelem nebo specializovanym servisem), napfiklad dostupnos-
tiinformaci o opravé, nahradnich dild a jejich rychlym dodanim za rozumnou cenu; usnadné-
nim demontaze/montaze produktd, prodlouzenim zaru¢ni Ihdty nebo poskytovanim informaci
o vlastnostech produktu (napf. postup pfi demontazi, pouZzité materialy a soucastky atd.).

ProdluZovat Zivotnost vyrobk
pomoci designu pro odolnost

Prodlouzeni trvanlivosti vyrobk{ prostfednictvim navrhu, napfiklad pouzi-
tim material a armatur, které dlouho vydrzi, predchazenim zastaravani z este-
tického hlediska, pouZitim modularniho/pfizplisobitelného designu atd.
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Zasady Strucny popis

Zvysovat vykon/Gcinnost produktll  ZvySovani vykonnosti vyrobkd, napfiklad modularnim designem, pouzi-
tim mensiho mnozstvi dilll a materiald, nabidkou vice funkci atd.

Upravovat vyrobky na miru Uprava produktt podle potfeb a pozadavkii zakaznika a vyroba podle pop-
‘§ / vyrabét na zakazku tavky (napf. velikost davky 1, hromadné zakaznické Gpravy).
o
-% V/énovat se reprodukovatelné Modernizace vyrobnich proces(, aby bylo mozné je vice reprodukovat, pfizplsobovat, aby byly
E aprizplsobitelné vyrobé flexibilni a samostatné vzhledem ke zménam v poptavce a potfebam vyroby (Priimysl 4.0).
S Minimalizovat odpad z vyroby Snizovat tvorbu odpadu po celou dobu Zivotnosti vyrobku, napfiklad oballi
a dodavatelského fetézce (od dodavatelt a distribuce produktd), Srotu z vyroby atd.
Zvysovat efektivitu Zvysovani efektivity vyrobnich procest, napfiklad pouzivanim novych technologii 4.0 (napf.
vyrobnich procest robotd, velkych dat atd.), G¢innéjSich zafizeni nebo novych metod (napt. stihlou vyrobou).
Repasovat vyrobky a/nebo dily Repasovani vyrobkl nebo dild pfimo, napfiklad stanovenim systém sbéru, im-
plementaci postupl k repasovani (tj. tfidéni a ¢isténi, vyména dild/mate-
rial(, atd.) a uréenim mechanism( pro testovani a kontrolu kvality.
Zavadét programy zpétného Zah3jeni program(l zpétného odbéru vyrobkd ve firmé (tj. sbérna mista, reverzni logisti-
5 odbéru vyrobkd ka, procesy zpracovani, scénar pro konec Zivotnosti u znovuziskanych materiald atd.).
% Recyklovat materialy Vétsi pouzivani recyklovanych material(i (napf. na bazi dreva), stanoveni pozadavk( na kvalitu
‘T a dodavky recyklovanych material(, testovaci postupy, mechanismy ke kontrole kvality atd.
= Podporovat kaskadové Podpora kaskadového vyuzivani dieva, napfiklad usnadnénim recykla-
vyuzivani dreva ce (materialova kompatibilita atd.), zabranéni pouzivani nebezpecnych la-
tek, poskytovani informaci o pouzitych materialech a latkach apod.
Podporovat extrakci biochemickych  Podpora anaerobni digesce (vyhnivani) nebo extrakce biochemickych latek z dievéného odpa-
latek z organickych odpad( du, napfiklad zabranéni pouzivani moznych kontaminantd k usnadnéni procesu obnowvy.
§ Virtualizovat pfimé aspekty vyrobku Dematerializovat (virtualizovat) samotny vyrobek, napfiklad prostrednic-
3 tvim virtualniho designu pro zakaznika, simulaci vykonu produktu atd.
©
£ Virtualizovat nepfime Dematerializovat (virtualizovat) nepfimé aspekty vyrobku, napfiklad online nakup, vir-
> | aspekty vyrobku tualni asistencni sluzby, digitalni informace o vyrobku pro zakazniky apod.
Nahrazovat staré materialy za Nahrada starych materiald za jiné, moderni, obnovitelné mate-
technicky vyspélé, obnovitelné rialy, napf. nové typy laminatd, nové natéry, nové pfisady apod.
?Es Pouzivat nové technologie Implementace a pfijeti novych technologii 4.0 v produktovych a vyrobnich pro-
}Z% cesech (napt. aditivni vyroba, internet véci, rozsifena realita atd.)

\lybirat nové vyrobky a sluzby Vlyvijeni novych produkt(, sluZzeb a obchodnich modeld, napfiklad tzv. ser-
vitizace (produkt jako sluzba), multifunkéni produkt atd.
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Urover vlivu legislativy, dobrovolnjch nastroj a nastroji politik na zasady ReSOLVE

Nasledujici tabulka znazorfuje predpokladanou droven dopadu legislativy, dobrovolnych nastrojli a nastrojt politik
na navrzené zasady ramce ReSOLVE pro cirkularni ekonomiku v r. 2030.

0. Progn6za zadného vlivu na vyrobce nabytku na bazi dfeva nar. 2030

1. Progndza malého vlivu na vyrobce nabytku na bazi dreva nar. 2030

3. Prognoza stredné velkého vlivu na vyrobce nabytku na bazi dieva nar. 2030
5. Prognéza velkého vlivu na vyrobce nabytku na bazi dieva nar. 2030

\ly$Sihodnoty zvyraziuji ty nastroje, jez by mohly mit vétsi dopad na zasady, a zasady, které by tyto nastroje
mohly vice ovlivnit. Tyto Gdaje mohou spolecnosti pouZit k fadnému vypracovani vlastni strategie pro cirkularnt
ekonomiku a jejimu sladéni s témito nastroji.

Tabulka 5. Uroveri vlivu legislativy, dobrovolnych nastrojti a nastrojti politik na zasady ReSOLVE

Balik opatreni EK pro cirkularni ekonomiku

Smérnice o odpadnich elektrickych a elektronickych zafizenich (OEEZ)

Omezeni nebezpecnych latek v elektrickych
a elektronickych zarizenich (ROHS)

Smérnice o energetickych spotrebicich (smérnice o ekodesignu)

Rozsitena odpovédnost vyrobce (programy EPR)

Nebezpecné latky / nafizeni REACH

Legislativni nastroje

Formaldehydové emise / tékavé organické latky
Pravidla EU ohledné kritérii pro konec Zivotniho cyklu odpad

Latky zpomalujici horeni

Smérnice o obnovitelné energii (RED II)

Nelegalni tézba dreva a nelegalni obchod se dievem
Zadavani zelenych verejnych zakazek
Environmentalni management ve spole¢nostech
Metodika ekodesignu

Ekoznacky (typ I, Il a Ill)

Dobrovolné nastroje

Certifikace zpracovatelského retézce

Certifikace zelenych budov

Kaskadové vyuzivani dreva

Pr&imyslova politika EU pro lesnictvi

Navrh pro prdmyslova odvétvi zalozena na lesnictvi

Bioekonomika

22 0ddil: Vijsledky

Celkem:

.

Presunout se k obnovitelnym energiim

Presunout se k obnovitelnym materialm

Znovu obnovit, udrzet a regenerovat zdravi ekosystéma
Vracet znovuziskané biologické zdroje do biosféry

30 58 29 24
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Zeb¥icek vlivu legislativy, dobrovolnyjch nastroji a nastrojt politik na zisady ReSOLVE

Nasledujici dvé tabulky jsou sestaveny na za-
kladé vysledk( predchozi analyzy.

\/ prvni tabulce je znazornén Zebficek zasad ReSOLVE, které jsou
nejvice ovlivnény vyse uvedenou legislativou a dobrovolnymi nastroji

Tabulka 6. Zebfitek vlivu zasad ReSOLVE

Zasady ReSOLVE Skore

a nastroji politik, pficemz hraji klicovou roli v urychlovani prechodu

nabytkarského primyslu smérem k cirkularni ekonomice.

Druha tabulka znazorfiuje Zebficek nastrojd a politik s nejvétsim

dopadem na zasady ReSOLVE.

Tabulka 7. Zebtitek vlivu nastrojti a politik cirkularni ekonomiky

Nastroje Skére

latek z organickych odpadu

24 0ddil: Vijsledky

Recyklovat materialy 68 Balik opatreni EK pro cirkularni ekonomiku 84
Presunout se k obnovitelnym materialim 58 Rozsifena odpovédnost vyrobce (programy EPR) 78
Podporovat kaskadové vyuzivani dreva 55 Zadavani zelenych verejnych zakazek 74
\/ybirat nové vyrobky a sluzby 50 Metodika ekodesignu 64
Pouzivat nove technologie 48 Kaskadové vyuzivani dreva 60
Zvysovat efektivitu vyrobnich procest 48 Navrh pro priimyslova odvétvi zaloZena na lesnictvi 59
Prodluzovat Zivotnost vyrobkd pomoci designu pro odolnost 43 Ekoznacky (typ I, Il alll) 54
Nahrazovat staré materialy za technicky vyspélé, obnovitelné 43 Certifikace zpracovatelského retézce 43
Opétovné vyuzivat vyrobky béhem jejich 40 Nebezpecné latky / nafizeni REACH 42
technickéno zivotniho cyklu Environmentalni management ve spolecnostech 37
Vénovat se reprodukovatelné a pfizplsobitelné vjrobé 40 Smérnice o energetickych spotfebicich (smérnice o ekodesignu) 37
Minimalizovat odpad z vyroby a dodavatelského retézce 38 Latky zpomalujicr hofent 35
Zavadét programy zpétného odbéru vyrobku 37 Bioekonomika 35
Repasovat vyrobky a/nebo dily 36 Certifikace zelenych budov 34
Virtualizovat nepfimé aspekty vyrobku 36 Pravidla EU ohledné kritérii pro konec Zivotniho cyklu odpadd 34
Upravovat vjrobky na miru / vyrabét na zakazku 33 Nelegalni téZzba dfeva a nelegalni obchod se dfevem 26
ProdluZovat Zivotn cyklus vyrobkd opravami 32 Formaldehydové emise / tékavé organické latky 26
2uysovat vykon/tinnost produktd 3 Smérnice o odpadnich elektrickych a 24
Presunout se k obnovitelnym energiim 30 elektronickych zafizenich (OEEZ)

Znovu obnovit, udrZet a regenerovat zdravi ekosystém 29 Smérnice o obnovitelné energii (RED 1) 21
\racet znovuziskané biologické zdroje do biosféry 24 Préimyslova politika EU pro lesnictvi 20
Snizovat rychlost nahrazovani produktt za nové a 21 Omezeni nebezpecnych latek v elektrickych 12
vice pouzivat vyrobky sdilené réiznymi uzivateli a elektronickych zafizenich (ROHS)

Prodluzovat zivotni cyklus vyrobkd Gdrzbou 21

Vlirtualizovat prfimé aspekty vyrobku 20

Podporovat extrakci biochemickych 18
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Rizika a nebezpeci v nabytkarském drevozpracujicim primyslu

Zpracovavani dreva v nabytkarském priimyslu mdze byt pro pra-
covniky nebezpetné. Od pouZzivani strojli a nastrojd, pfes manipulaci
tézkych materiald az po expozici prachu, hluku a chemickym latkam
— k potencialné skodlivému dopadu mlize dochazet kdykali. Tyto
udalosti mohou negativné ovliviovat zdravi pracovnik{l a zplsobovat
napfiklad kozni a dychaci onemocnéni. Mohou vést také k Grazim,
jako je ztrata prstd, nebo dokonce k usmrcent.

Tabulka 8 souhrnné popisuje jednotlivé druhy nebezpeci, jimz mohou
byt pracovnici v zavodech na vyrobu drevéného nabytku vystaveni.
Je vysledkem prace naseho externiho odbornika na BOZP zalozené
na rtiznych zdrajich informaci. MODRE jsou znazornéna nebezpeti
vznikajici v dasledku digitalizace v r. 2025. Nova rizika vznikajici v
dlsledku prechodu na cirkularni ekonomiku v r. 2030 jsme oznacili

Nebezpeci uvedena v tabulce se vztahuji na nabytkarsky pramys| —
vyrobni zavody nabytku — a na potencialné nové cinnosti, které se

v téchto zavodech mohou vykonavat, nasledkem novych vyrobnich
proces( a obchodnich modeld vznikajicim diky cirkularngjsi ekonomi-
ce (napf. repasovani, opravy atd.).

Za predpokladu, ze BOZP bude soucasti podnikového fizeni a bude
zahrnuto do navrhovani vyrobkd ohleduplinych k Zivotnimu prostfed?
(napf. snadnéjsi demontaz, mensi obsah nebezpecnych latek atd.),
budou mit pracovnici v dfevozpracujicim sektoru ze strategii obého-

vého hospodarstvi ohledné zdravi a bezpetnosti prace uzitek.

Zmény a nebezpedi plynouci z ¢innosti a Gkold recyklacniho primyslu
nebo souvisejici s novymi zdroji energie tato analyza nepokryva a

ZELENE.

nebyly do ni zahrnuty. Tato zprava se rovnéz nevénuje servisu v
terénu, jako je Gdrzba a opravy v provozu zakaznika.

Tabulka 8. Bézna a nova rizika a nebezpedi v nabytkarském prlimyslu

Jednotlivé kategorie rizik

Mechanicka rizika

Podrobnosti rizik v jednotlivych kategoriich a jejich stru¢ny popis

« Nechranéné pohyblivé dily (kolaborativni
robotika), (stlaceni, narazy, rozdrceni,
fiznuti, amputace, zatazeni/zachyceni).
« Dily nebezpecnych tvarl (ostré, Spicaté, hrubé).
* Pohybujici se dopravni prostfedky a nastroje
(pFejeti, prevalcovani, pady z vysky).
« Nekontrolované pohyblivé ¢asti
(odletujici predméty, drevéné tiisky).

Rucni a elektrické nastroje:

Riziko pichnuti, pofezani, amputace prstd pfi pouziti ru¢nich nebo elektrickych nastrojd.
K repasovani a selektivni demontazi mohou byt potfeba nové typy nastroju.
Nechranéné pohyblivé dily:

Riziko zachyceni ¢asti téla do otacejicich se ¢asti stroje.

Dily nebezpecnych tvar( (ostré, Spicaté, hrubé).

e Uklouznuti a zakopnuti

Uklouznuti, zakopnuti a pady z vysky.

e Pady z vysky

Riziko uklouznuti, zakopnuti a padd nasledkem kluzkych povrch(, schodd, prekazek na cestach,
nevhodné obuvi a pouzivani zebrikl zplisobem, ktery neni bezpecny.

 Ergonomicka rizika

Ergonomicka rizika se mohou snizit v zavislosti na prebirani specifickych Gkold kolaborativnimi
roboty/roboty. Na druhou stranu jsou pracovnici ¢im dal tim ¢astéji vystavovani ergonomickym
rizik@im, jako je nedostatek pohybu/necinnost, protoze samostatné pracujici stroje a
kolaborativni roboty ovladaji pocitatem od svého pracovniho stolu.

Riziko pro pracovniky se m@ze snizit diky lepSimu designu vyrobkd (ekodesignu), pokud je dbano
na takoveé aspekty jako snazsi montaz a demontaz, lepsi vybér spojovacich systémt atd. a
bezpecnéjsi drzba jiz od samého zacatku.

e Tézka bremena / tézka prace v pohybu

Riziko vzniku bolesti z manipulace tézkych bremen a tézké prace v pohybu.

Riziko pro pracovniky se mlze snizit diky pouzivani robot(l / kolaborativnich robotd a digitalnich
strojnich zafizeni.

Demontaz vyrabéného zbozi mize zplsobit muskuloskeletalni poruchy (napf. nepfirozené
polohy, zdvihani a pfenaseni tézkych bremen).

¢ Nestandardni polohy téla / nevyrovnana namaha

Riziko vzniku bolesti nebo Grazu z prace v nestandardnich polohach téla.

Riziko pro pracovniky se mdze snizit diky pouzivani robott / kolaborativnich robotd a digitalnich
strojnich zarizeni.

Ukony pfi demontazi k ziskani material (destruktivni metody) mohou zptisobovat dali
muskuloskeletalni poruchy.

¢ Opakované pohyby

Riziko vzniku bolesti nebo Grazu z vykonavani opakovanych Gkond.

¢ Nedostatek pohybu, necinnost

Riziko vzniku chronické bolesti krku a zad, obezity a kardiovaskularnich onemocnéni nasledkem
necinnosti, dlouhého sezeni a nespravnych ergonomickych navyk{ pri pouzivani mobilnich
pristrojd.

Riziko Grazu elektrickym proudem

« Uraz elektrickym proudem

Riziko zasazeni elektrickym proudem u nespravné udrzovanych nebo rozbitych strojti a
elektrickych kabeld.

* Rizika vyplyvajici z fyzického plsobeni/faktord
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Jednotlivé kategorie rizik

Rizika vyplyvajici z fyzického plsobeni/faktort

Podrobnosti rizik v jednotlivych kategoriich a jejich stru¢ny popis

o Hluk

Expozice vysokému hluku ze strojt a nastroj.
Mozné pouzivani hlu¢nych strojd pri demontazi a opravach. Hluk vsak mdze byt snizen diky
ekodesignu strojnich zafizeni pracujicich tiseji a efektivnéji.

e \/ibrace

Riziko vibrace rukou a pazi z vibrujicich nastroji nebo obrobkd.

DalSi mozné pouzivani vibrujicich nastroji béhem repasovani vyrobk( nebo oprav (natérac
atd.). Vibrace vsak mohou byt snizeny diky ekodesignu strojnich zafizeni pracujicich s mensimi
vibracemi a efektivnéji.

¢ Laserové svétlo

Expozice laserovému svétlu ze strojll fezajicich laserem.

Nebezpeci pozaru a vijbuchu

* Hoflave latky

\lybuch:

Nebezpeti vybuchu zplisobeného materialy véetné drevéného prachu a chemickych latek.
Recyklace drevénych produktd vede k velkému mnozstvi drevéného prachu a jemnych ¢astic pri
drceni. Bez (¢inného odsavani prachu se maze zvysit riziko vybuchu.

Rozpoustéd|a, Cistici prostfedky a maziva pouzivana v dievozpracujicim odvétvi mohou byt na
bazi méné nebezpecnych latek (napf. rozpoustédel) a zabranit tak nebezpeci pozaru.

Pozar:

Nebezpedivzniku pozaru zplsobeného chemickymi latkami a dfevénym prachem.

Recyklace drevénych produktd vede k velkému mnozstvi drevéného prachu a jemnych castic pfi
drceni. Bez G¢inného odsavani prachu se mize zvysit riziko pozaru.

Rozpoustédla, cistici prostfedky a maziva pouzivana v drevozpracujicim odvetvi mohou byt na
bazi méné nebezpecnych latek (napf. rozpoustédel) a zabranit tak nebezpedi pozaru.

Rizika pracovniho prostredi

Slabé osvétleni

Riziko osInéni nebo nedostatecného ¢i blikajiciho svétla.

Klimatologické podminky

Riziko expozice prilis velkemu chladu nebo horku v pracovnim prostfedi v kombinaci s vihkosti
nebo prdvanem.

Spatné vétrani

Riziko expozice nedostatecnému vétrani nebo chladnému vzduchu v pracovnim prostredi.

Rizika zptsobena nebezpecnymi latkami

PFi zachazeni s nebezpecnymi latkami Ize snizit riziko pro pracovniky pouzivanim robotl /
kolaborativnich robott a digitalnich strojnich zafizent.

\/yroba:

Nebezpecilze snizit, pokud bude BOZP zahrnuto do navrhu vyrobk(/materiald.

Je mozné snizit potfebu rozpoustédel, Ize pouzivat méné nebezpecnych rozpoustédel a
latek zpomalujicich horeni, pokud bude schvalena nova souvisejici legislativa nebo zavedeny
osvédcené postupy.

Recyklace/pouzivani recyklovanych material:

Nebezpeci mtize narlst kv(li nedostatku informaci o chemickych latkach obsazenych v
recyklovanych produktech a o zplsobech, jak s nimi radné nakladat.

* Prach

Nebezpeci vzniku rakoviny z dfevéného prachu.

Nebezpecivzniku alergickych projev( dychacich cest z dievéného prachu.

Recyklace — vyssi expozice prachu: vystaveni viakntim nebo prachu vznikajicimu pfi demontazi,
repasovani a opravach nabytku; prach z recyklovaného materialu neznamého plivodu méze vést
k astmatu z povolani (pfipady astmatu z povolani byly hlaseny v souvislosti s recyklaci dfeva a
papiru).

¢ Rozpoustédla (neurotoxicka, alergeny)

Rizika z pouzivani nebezpecnych chemickych latek, rozpoustédel a dalSich material —
dermatitida, alergické reakce nebo dychaci obtize, poSkozenf organd.

\/yroba: potreba rozpoustédel mize klesnout, nebezpecna rozpoustédla mohou byt pouzivana
méneé.

Opravy a repasovani: zde m(ize spotreba rozpoustédel nardst (odstranovani lakd, cisténi
pouzitych casti).

 Karcinogenni latky

Nebezpeci vzniku rakoviny z chemickych latek (u produktd k ¢alounéni jsou to nebezpecné latky
zpomalujici hoteni; k Gpravé drevénych vyrobkd se pouzivaji lepidla a potahova cinidla jako
rozpoustéd|a barev, lepidla, laky, natéry a chemické latky k odstranovani barev).

\/yroba: potreba rozpoustédel miize klesnout, nebezpecna rozpoustédla mohou byt pouzivana
meéné.

Recyklace/pouzivani recyklovanych material(i: Recyklovany material méze obsahovat
nebezpecné latky — podle nejnovéjsich vyzkum( karcinogend nebo latek ohroZujici rozmnozovani
(v soucasnosti omezeny zakonem (REACH)).

¢ Nové materialy (napf. nanomaterialy)

Riziko expozice nanomaterialtim: znalost zdravotnich rizik souvisejicich s nanomaterialy jsou
velmi nedostatecné. Na druhé stranu mohou byt nové materialy bezpecnéjsimi nahrazkami za
nebezpecné materialy.

¢ Recyklované materialy

Recyklované materialy v sobé mohou koncentrovat nebezpecné latky (necistoty a nebezpecné
latky zpomalujici hofeni u vyrobkd k ¢alounéni) vzhledem k po sobé jdoucim recyklacim. Mohou
také zménit slozeni nasledkem rznych faktord, jako je svétlo, teplo a starnuti materialu
neznamy obsah a druh nebezpecnych latek.
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Jednotlivé kategorie rizik Podrobnosti rizik v jednotlivych kategoriich a jejich stru¢ny popis

Biologicka nebezpeci

¢ Manipulace s mikroorganismy: Nové spolecnosti pouzivaji svdj vlastni odpad jako zdroj energie.
Rizika z necilenych aktivit s mikroorganismy. Repasovani a systémy zpétného odbéru starého nabytku mohou pracovniky vystavit nebezpeci
expozice mikroorganismdm jako plisni.
Psychosocialni rizika Pracovni prostfedi a povaha prace jsou samy o sobé ddlezitymi faktory ovliviujicimi zdravi a
dusevni pohodu pracujicich.
e Prilisna pracovni zatéz PFilis mnoho prace vede u pracovnik( k velké ¢asové tisni a praci na pokraji moznosti.
* Nizka spokojenost s praci Nizka spokojenost s praci vede u pracovnik( k psychologickym potizim a mdZe zplsobovat
poruchy spanku, bolesti hlavy a gastrointestinalni problémy.
 Nejasné definované pracovni tkoly Spatna organizace prace a nejasné definované tkoly mohou u pracovniki vést k riziku pretizent,
nebo naopak nedostatecného zatizeni a vydstit v nespokojenost a stres.
« Spatna organizace prace Spatna organizace prace mize u pracovnikl vést k riziku pretizeni nebo nedostate¢nému
zatizeni, strojovému rytmu a velkému casovému tlaku.
¢ Nespravné usporadané pracovni Nedostatecné, nevhodné nebo neudrzované vybaveni a Spatné podminky prostredi jako
prostedi (vcetné softwaru) nedostatek prostoru, chabé osvétleni nebo pfilis velky hluk zplisobuji u pracovnikd stres.

 Opakujici se, monoténni prace

e Kognitivni namaha Kognitivni interakce se samostatnymi zafizenim a virtualni realitou zplsobuje u pracovnikd stres.
\/ySsi pozadavky na kompetence a aktualizované znalosti vyvoje cirkularni ekonomiky a
recykla¢niho primyslu.

e Stres v dlsledku dlouhého Dlouha obdobi soustredéni pri praci s pocitacem a novym softwarem a vykonavani nékolika
soustfedéni a ostrazitosti Ukoll najednou.
¢ Zvysené pozadavky na flexibilitu Zvysené pozadavky na flexibilitu: pomoci mabilnich pristroj mohou pracovnici provadét nékteré

Ukoly odkudkoli. Pracovnici €eli riziku, Ze jsou i mima pracovni dobu permanentné k zastizeni.
Repasovani a opravy, prace s recyklovanym materialem, rozhodovani o udrzitelné orientovanych
strategiich/produktech/marketingovych projektech a cirkularni ekonomice a pouzivani
obnovitelnych zdrojd energie vyzaduje vétsi flexibilitu.

* Nedostatecné pracovni zkusenosti U nového softwaru a digitalnich zafizeni je potreba Skoleni; néktefi pracovnici nemusi mit
dostatecné kompetence a mohou se citit pretizeni, s nedostatecnymi znalostmi.
Prace s predem zpracovanymi materialy: je tfeba ziskat nové dovednosti v celém vyrobnim cyklu
a dodavatelskéem Fetézci.
Opravy, repasovani a selektivni demontaz vyzaduji nové metody a postupy.
Rozhodovani o cirkularni ekonomice a udrzitelné orientovanych strategiich/produktech/
marketingovych projektech.

¢ Nedostatecné zapojeni do rozhodnuti Pracovnici, ktefi nevidi respekt a docenéni, se citi zranitelni a bezmocni.
ovliviujicich pracovnika

 Neefektivni komunikace, nedostatecna Neefektivni komunikace kv(li Spatné pracovni atmosféfe nebo nedostatek kolegl pracovniky
podpora managementu nebo koleg(l stresuje.

e Prace o samoté/v izolaci Prace o samoté bez kolegli nebo pouze s roboty pracovniky stresuje a izoluje.

¢ Nevyrovnana pracovni zatéz: pretizeni Nevyrovnana pracovni zatéz pracovniky stresuje.

/ nedostatecné zatizeni

Poole CJ.M, Basu S, ,Systematic Review: Occupational illness in the waste and recycling sector’, Occup Med (Lond), 67(8), str. 626—636, 2017.
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Strucny popis dovednosti, znalosti a kompetenci a obecné zelené kompetence

Definice nasledujicich pojm jsou shodné v klasifikaci ESCO (Evrop-
ska klasifikace dovednosti/kompetenci, kvalifikaci a povolani) a v
Evropském ramci kvalifikaci.

Znalosti

«Znalosti jsou vysledkem asimilace informaci prostrednictvim
uceni. Znalosti jsou souhrnem faktd, principd, teorie a praxe
vztahujicich se k urcité pracovni nebo studijni oblasti.”

Dovednosti

.Dovednost je schopnost aplikovat znalosti a pouzit know-how ke
splnéni GkolG a vyFeseni problémd.” Dovednosti mohou byt kogni-

tivni (zahrnujici logické, intuitivni a tvorivé mysleni), nebo praktické

Kompetence

.Kompetence je prokazana schopnost jednotlivce pouzit znalosti
(teoretické a praktické), dovednosti a osobni, socialni a/nebo
metodické schopnosti v realnych situacich v praci a pri studiua v
profesnim a osobnim rozvoji.” Jsou popisovany jako odpovédnost
a samostatnost. Kompetence jsou tedy jiz z definice individualni,
orientované na proces (s orientaci na Gkon a rozvoj) a kontextualni.

Terminy dovednost a kompetence se nékdy zaménuji jako syno-
nyma, ale Ize je rozlisit podle jejich dosahu. Dovednost se obvykle
vztahuje na pouzivani metod nebo pfistrojl v uritém prostiedia ve
vztahu k definovanym GkolGm. Kompetence je sirsi termin a vétsSinou

Obecné zelené dovednosti

K obecnym zelenym dovednostem patii znalosti, dovednosti a
kompetence (ZDK) nezbytné k socialnimu, ekonomickému a envi-
ronmentalnimu vyvoji v dfevozpracujicim nabytkarském primyslu.
Diky témto obecnym zelenym dovednostem mdzZeme prispét k
.zezelenani” sektoru a podpofit pfitom transformaci ekonomiky z
linearni na cirkularni. Je proto nezbytné vytvofit zelenou, ekologickou
mentalitu k minimalizovani dopadd na Zivotni prostfedi béhem
celého Zivotniho cyklu vyrobkd.

Dr. Margarita Pavlova roztfidila obecné zelené dovednosti do ¢tyr
kategoril, které jsou povinné pro vsechna povolani nehledé na svou
Groven a sladéné s klicovymi dovednostmi, zasadnimi pro modernt
pracovni silu. Tyto mékké dovednosti tu jsou uvedeny do kontextu v
ramci environmentalni informovanosti a porozuméni udrzitelnému
vyvoji a obéhovému hospodarstui.

« kognitivni kompetence (1 az 3)
¢ mezilidské kompetence (4 az 9)
¢ mezilidské kompetence (10a 11)
e technické kompetence (12 az 14)

Ve studii SAWYER pouzivame tyto obecné zelené dovednosti v

nasledujicim kontextu:

* Environmentalni informovanost a ochota se ucit: o udrzitelném
rozvoji a cirkularni ekonomice.

» Dovednosti tykajici se systém( a analyz rizik k vyhodnocen,
vykladu a pochopent jak potfeby zmén z linearni na cirkularni
ekonomiku, tak konkrétnich opatreni nutnych k tomuto prechodu.

» Dovednosti tykajici se inovaci ke zjiStovani prilezitosti a vytvoreni
novych strategii k reagovani na ,zelené” problémy souvisejici s
obéhovym hospodarstvim.

¢ Koordinacni, manazerské a obchodni dovednosti k podpore
holistického a interdisciplinarniho pfistupu zaclenujiciho hospo-
darské, spolecenské a ekologické cile do organizace, ale také do
hodnotového fetézce vyrobku.

28 0ddil: ijsledky

Na konkrétnich a teoretickych znalostech stoji jak dovednosti, tak
kompetence, rozdil spociva ve zplsobu, jakym se tyto znalosti
aplikuji a uvadéji do praxe.

(zahrnujici manualni zruénost a pouzivani metod, materiald, nastrojd
a pfistroja).

se vztahuje ke schopnosti ¢lovéka — ¢eliciho novym situacim a ne-
predvidanym vyzvam — pouZzit a aplikovat své znalosti a dovednosti
samostatné a na zakladé vlastniho rozhodnuti.

Strucné:

e Znalosti = teoretické, praktické, profesni, primysloveé...

¢ Dovednosti = kognitivni, praktické, socialnt...
Dovednosti = védét, jak...

e Kompetence = zalozené na Gkolu, profesni, proceduralni,
socialni, osobni... Kompetence = socialni a vlastni

¢ Komunikacni a vyjednavaci schopnosti k debatovani o konflikt-

nich zajmech ve slozitych situacich souvisejicich s hodnotovym

fetézcem vyrobku.

Marketingové dovednosti na podporu zelenéjSich vyrobk( a

sluzeb a sdélovani a Sifeni vyhod strategif cirkularni ekonomiky.

Strategické a vedouci schopnosti, aby mohli tvirci zasad a

obchodni feditelé vytvaret ty spravné podnéty a podminky

umoznujici Cistsi vyrobu, ¢istSi dopravu atd. a propagovat obéhové

hospodarstvi vseobecné.

Poradenské schopnosti k poskytovani rad zakazniklim o zelenych

feSenich a k SirsSimu pouzivani zelenych technologii a strategit

cirkularni ekonomiky.

e Dovednosti tykajici se networkingu, informacnich technologii a

jazykové dovednosti k umoznéni plisobeni na globalnich trzicha v

hodnotovém fetézci vyrobku.

Prizplisobitelnost a schopnost prenaset dovednosti,

aby se pracovnici naucili a uplatfiovali nové technologie

a procesy nutné k ,zezelenani” jejich pracovnich

mist a strategie cirkularni ekonomiky.

Podnikatelské schopnosti k uchopeni pfilezitosti souvisejicich s

nizkouhlikovymi technologiemi a modely obéhového hospodarstvi

pro produkty a sluzby.

Kvantifikace a monitorovani odpad(, energie a vody ke sledovani

vyvoje vykonnostnich ukazatel( cirkularni ekonomiky.

Kvantifikace a monitorovani pouzivanych materiald a jejich

dopadu u zadavani zelenych zakazek a vybéru.

e Minimalizace pouzivanych material( a jejich dopadu (vyhodnoceni
dopadu) s prihlédnutim k celému Zivotniho cyklu materialu.

Uvadime zde, zda maji tyto obecné zelené dovednosti dopad (Ci
nikoli) na cilené profily ESCO a v jaké mite.
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Technické zelené dovednosti

U nékterych profilli povolani budou vyzadovany nové zelené do-
vednosti, protoZe budou existovat nové, specifické Gkoly souvisejict
s demontazi a opétovnym vyuzitim, repasovanim, recyklovanim a
upcyklaci. Tyto nové dovednosti jsou zvlast' dllezité pro ,praktické”
profily zameéstnani jako truhlar, calounik nebo sefizovac/ obsluha
drevoobrabécich strojd, ale také pro pomocné pracovniky a obsluhu
strojli a zafizeni na zpracovani dreva. Nékteré obecné zelené kom-
petence nebudou tak silné zastoupeny u profill v managementu,
marketingu a komunikacich.

Nové specifické technické zelené dovednosti:

¢ Demontaz nabytkarskych vyrobkd ze dreva,

¢ Prostudovani demontovanych dill k dalsim krok@m (opétovnému
vyuziti, repasovani, recyklaci, upcyklaci),

e Oprava dild dfevéného nabytku tam, kde je to potreba.

Tyto dovednosti zavrsuji stavajici nezbytné ZDK pro vySe uvedené
profily povolant.

Nové zelené dovednosti budou mit také vliv, i kdyZ ne tak vyrazny, na
ty profily, které fidi a provadéji strategicka rozhodnuti ve spolec-
nostech. U analyzovanych profil&l ESCO mame na mysli obchodni a
marketingové manazery, manazery prdmyslové vyroby, manazery

dodavatelského fetézce a samoziejmeé i navrhare nabytku.

Profily povolani: soucasné a predvidané zmeny na rok 2030

Tento oddil zpravy obsahuje podrobnosti o o¢ekavanych zménach
v drevozpracujicim nabytkarském primyslu nasledkem prechodu
na cirkularni ekonomiku (zelené na r. 2030) a digitalizaci (modre na
r. 2025): aktualizované akoly vybranych profilli povolani, stavajici
a nova rizika BOZP a nezbytné aktualizované dovednosti, znalosti
a kompetence. Jsou prezentovany pomoci specifickych tabulek
zamérenych na jednotlivé aspekty.

Zmeény v Gkolech

Soucasné Ukoly a predvidané zmény v Gkolech jednotlivych profild
povolani nasledkem prechodu na cirkularni ekonomiku a digitalizace.
Prvni sloupec vlevo v téchto zelenych tabulkach obsahuje detailni
popis soucasnych/aktualizovanych tkold jednotlivych profild (v r.

Zmeény v rizikach a nebezpecich

Soucasna rizika a predvidané zmény rizik u jednotlivych profild
povolani nasledkem digitalizace.

V/ téchto zlutych tabulkach se prvni a posledni sloupec shoduje s
predchozimi tabulkami se zménami v Gkolech. Buriky uprostfed
predstavuji progndzu nové kategorizace nebezpeci — Seda barva
oznacluje ty, které se nemaji ménit, zelena oznacuje nizsi nebezpeci

Nezbytné dovednosti a kompetence

Progndza novych potreb Skoleni nasledkem prechodu sektoru na
obéhové hospodarstvi (zelené na r. 2030) a digitalizace (modfe nar.
2025) pro jednotlivé profily.

V/ téchto tabulkach najdete v levém sloupci seznam souéasnych
a nové potrebnych dovednosti, znalosti a kompetenci véetné
obecnych zelenych. Druhy sloupec uvadi, zda budou pro jednotlivé

Ve vSech nasledujicich tabulkach jsme na text pouzili modrou

barvu k vyznaceni jakychkoli zmén oproti soucasné situaci ohledné
digitalizace odvétvi a zelenou barvu u zmén v dlsledku transformace
sektoru na obéhové hospodarstvi.

2020). Sloupce a burky uprostred uvadéji Gkoly ovlivnéné jednotli-
vymi zasadami ReSOLVE. VV poslednim sloupci napravo je uvedena
progndza zmén v Gkolech nasledkem digitalizace sektoru do r. 2025
modre a transformace na cirkularni ekonomiku do r. 2030 zelené.

diky cirkularni ekonomice, Cervena nova nebo vyssi nebezpeci vzhle-
dem k cirkularni ekonomice, modra nizsi nebezpeci diky digitalizaci

a zluta vyssi nebezpeci nasledkem digitalizace. Oddil po této tabulce
obsahuje podrobny soupis souc¢asnych nebezpeci a rizik a oceka-
vanych zmén nasledkem prechodu odvétvi na cirkularni ekonomiku
(zelené nar. 2030) a digitalizace (modfe nar. 2025).

profily ZDK aktualizované (ANO, zménéné), stale potrebné (ANO
nebo NE), nové (NOVE) nebo zda nepfislusi (NA). V/ poslednich
sloupcich napravo, jejichZ pocet a obsah se u jednotlivych profil lisi,
jsou uvedeny dlvody ke zméné u kazdé ZDK: zelené body znadi, ze
ke zmeéneé dochazi vzhledem k prechodu na cirkularni ekonomiku, a
modré body ukazuji na digitalizaci odvétvi.
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Sales and marketing
manager ISCO 1221

You will find three different types of
tables for each occupational profile,
where the forecasted changes due to
sector circular economy transition
are in green colour and due to

sector digitalization are in blue colour.

Tasks changes
Current and forecasted tasks changes.

Hazards and risks changes
Current and forecasted risks changes.

Skills and competences need
Forecast of training new needs.

Sales and marketing
manager |SCO 1221

Unfold this to see the current occupational
profile description and its tasks and

to relate them to the following green
table and first yellow table.

Tasks changes

Hazards and risks changes

Hazards and risks comments




Sales and marketing
manager |SCO 1221

2020

Occupational profile

Current profile description

ReSOLVE levers*

Reclaim, retain, and regenerate health of ecosystems
Return recovered biological resources to the biosphere

Reduce product replacement speed and increase product

utilisation by sharing it among different users

Reuse products throughout their technical lifetime

Prolong products lifetime through maintenance

Prolong products lifetime through repair

Prolong products lifetime through design for durability

Increase performance/efficiency of products

Customisation/made to order

Reproductible and adaptable manufacturing

Minimize waste in production and supply chain

Increase efficiency of production processes

Remanufacture products and/or components

Implement take-back programs

Promote the cascade use of wood

Promote extraction of biochemicals from organic waste
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Sales and marketing managers plan, direct and coordinate 2 2 n
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the sales and marketing activities of an enterprise or g g 5
organization, or of enterprises that provide sales and g iz 2 =
marketing services to other enterprises and organizations. E 2 g o E
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Current profiles tasks o n n n o =1 o
Planning and organizing special sales and
A marketing programmes based on sales ° ° ° ° ° ° ° PY ° ° ° ° ° ° ° ° Py ° °
records and market assessments.
Determining price lists, discount and delivery
B terms, sales promotion budgets, sales methods, PY ° ° ° PY ° ° ° PY ° ° °
special incentives and campaigns.
Establishing and directing operational and administrative
C ! o
procedures related to sales and marketing activities.
D Leading and managing the activities
of sales and marketing staff. o ° ° ° )
£ Planning and directing daily (sales
and marketing) operations.
F Establishing and managing budgets and controlling
expenditure to ensure the efficient use of resources.
G Overseeing the selection, training
and performance of staff. ° ® ® ° ° ° ® ° ® ®
Representing the enterprise or organization
H atsales and marketing conventions, trade PY ° ° ° ° PY ° ° ° ° ° ° ° ° ° °
exhibitions and other forums.

*McKinsey center and Ellen MacArthur Foundation
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Virtualise indirect aspects of the product

Replace old materials with advanced renewable ones

Tasks changes

Current and forecasted tasks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Sales and marketing manager - ISCO 1221

2025/30

Occupational profile

©
=
g 3
= 2
= 2
5 %
‘G o
£ g B
g & 5 Description forecast of the occupational profile in 2030
o = (%3 Sales and marketing managers plan, direct and coordinate the sales and marketing activities of highly
*qu'; © S digitized and circular economy-oriented enterprises or organizations, or of enterprises that provide sales
= 2 z and marketing services to other digitized and circular economy-oriented enterprises and organizations.
a2 @ ) é S Use digitization tools and circular economy-oriented strategies to work in a customer-oriented manner.
T T g S
= = = o
E £ 2 g 2
= > ] < O Profile tasks forecast
Planning and organizing special sales and marketing programmes based on connected
° ° ° o o A customers ecosystem, sales records, and global digitized market assessments and considering
the circular economy-oriented strategies of the organisation and its customers.
Determining price lists, discount and delivery terms, sales promotion budgets, sales
o ~ ~ methods, special incentives and campaigns using digitized inputs from customer
B ecosystems, including customers' sustainability needs and requirements on products
and services, and a globally connected distribution and marketing network.
° ° ° Establishing and directing digitized operational and administrative procedures related to sales and
c marketing activities, aligned with the organisation's strategies and customers demands on sustainability.
. . . Leading and managing the activities of sales and marketing staff in highly digitized and circular economy-
D oriented organizations, motivating and engaging the staff on organisation sustainability strategies.
Planning and directing daily (sales and marketing) operations within a highly
) ° o E digitized entreprise-customer ecosystem and alligned with the circular economy-
oriented strategies of the customers and the organisation.
Establishing and managing budgets and controlling expenditure to ensure the
L] L o F efficient use of resources in a fully connected and digitized system, meeting
the customers' expectations on sustainability (and other issues).
° ® ° ° G Overseeing the selection, training and performance of staff exploiting tools and instruments of an
highly connected and digitized company, promoting circular economy competences and skills.
Representing the enterprise or organization at sales and marketing conventions, trade exhibitions,
° ° [ ® ° H inonline platforms and other face-to-face or virtual forums, communicating the circular economy-

oriented strategies of the organisation and other sustainability aspects of the products and services.
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Sales and marketing
manager |SCO 1221

New categorization of hazards
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the sales and marketing activities of an enterprise or 8 E N v E m g £ 2 368 08 & 5 E g S 3 2 w3 N O £ = £ 8
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marketing services to other enterprises and organizations. = 5 = o E © BT =2 T ® v n c £ c c c w ) ° 0 q 3 0
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Current profiles tasks = 5 ad =55 w2 o Sogowzxx=z>S%E 3 adazxanabzaocm=zad 3=
Planning and organizing special sales and
A marketing programmes based on sales
records and market assessments.
Determining price lists, discount and delivery
B terms, sales promotion budgets, sales methods,
special incentives and campaigns.
c Establishing and directing operational and administrative
procedures related to sales and marketing activities.
D Leading and managing the activities
of sales and marketing staff.
£ Planning and directing daily (sales
and marketing) operations.
F Establishing and managing budgets and controlling
expenditure to ensure the efficient use of resources.
G Overseeing the selection, training
and performance of staff.
Representing the enterprise or organization
H atsales and marketing conventions, trade °
exhibitions and other forums.

No changes @ Reduced due to Circular Economy @ New or increased due to Circular Economy @ Reduced due to digitalization
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Current and forecasted tasks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Sales and marketing manager - ISCO 1221

2025/30

Occupational profile

Description forecast of the occupational profile in 2030

Sales and marketing managers plan, direct and coordinate the sales and marketing activities of highly
digitized and circular economy-oriented enterprises or organizations, or of enterprises that provide sales
and marketing services to other digitized and circular economy-oriented enterprises and organizations.
Use digitization tools and circular economy-oriented strategies to work in a customer-oriented manner.

Lack of involverent in making decisions that affect the worker
Ineffective communication, lack of support from

Stress due to long period concentration and awareness
management or colleagues

Poorly designed workplace environment (incl. software)

Poor organisation of work
Repetitive, monotonous work
Increased demands on flexibility
Lack of work experience
Working alone/isolation
Workload: overload/underload

Cognitive strain

Profile tasks forecast

Planning and organizing special sales and marketing programmes based on connected
A customers ecosystem, sales records, and global digitized market assessments and considering
the circular economy-oriented strategies of the organisation and its customers.

Determining price lists, discount and delivery terms, sales promotion budgets, sales
methods, special incentives and campaigns using digitized inputs from customer

B ecosystems, including customers' sustainability needs and requirements on products

and services, and a globally connected distribution and marketing network.

Establishing and directing digitized operational and administrative procedures related to sales and
C marketing activities, aligned with the organisation's strategies and customers demands on sustainability.
D Leading and managing the activities of sales and marketing staff in highly digitized and circular economy-

oriented organizations, motivating and engaging the staff on organisation sustainability strategies.

Planning and directing daily (sales and marketing) operations within a highly
g digitized entreprise-customer ecosystem and alligned with the circular economy-
oriented strategies of the customers and the organisation.

Establishing and managing budgets and controlling expenditure to ensure the
F efficient use of resources in a fully connected and digitized system, meeting
the customers' expectations on sustainability (and other issues).

Overseeing the selection, training and performance of staff exploiting tools and instruments of an
highly connected and digitized company, promoting circular economy competences and skills.

Representing the enterprise or organization at sales and marketing conventions, trade exhibitions,
H in online platforms and other face-to-face or virtual forums, communicating the circular economy-
oriented strategies of the organisation and other sustainability aspects of the products and services.
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1 Cobotics (Squeezing, bumping, crushing, cutting, amputation, drawing-in/trapping).
2 Run over, roll over, falls from height.
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Current and forecasted risks changes due to sector circular economy transition (in green for 2030) and digitalization
(in blue for 2025) for the occupational profile: Sales and marketing manager - ISCO 1221

2020 Current situation

2025-30 Situation forecast

Work system/work area: office work, business trips, visits to trade
fairs, contact with business partners and clients.

Work system/work area: office work, business trips, visits to trade fairs, contact with business partners and
clients. Use of innovative software and tools. Taking into account sustainable products and production lines,
circular-economy and renewable energy.

Mechanical hazards

* Slips and trips, obstacles, table edges, moving vehicles, machines.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

* Slips and trips, obstacles, table edges, moving vehicles, machines.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

Ergonomic hazards

Effects: musculoskeletal diseases, overweight,
cardiovascular problems.

e Ergonomic hazards: from poor ergonomic conditions and inactivity.

* Ergonomic hazards: from poor ergonomic conditions and inactivity. Digitalization will put workers more
at risk of being exposed to ergonomic hazards such as lack of exercise/inactivity because of operating
autonomous equipment from their office, participating in virtual conferences and online platforms.

Effects: musculoskeletal diseases, overweight, cardiovascular problems.

Electrical hazards

* Electrical hazards: contacts with live parts, defective
cables (Computer and other electric devices).

Effect: fatal accident.

Electrical hazards: contacts with live parts, defective cables (Computer and other electric devices).

Effect: fatal accident.

Work environmental hazards

* Work environmental hazards: software not appropriate, poor
lighting and inappropriate indoor air quality and temperature.

Effects: eyestrain, headache, colds, cardiovascular problems.

* Work environmental hazards: software not appropriate, poor lighting
and inappropriate indoor air quality and temperature.

Effects: eyestrain, headache, colds, cardiovascular problems.

Psychosocial hazards

 Organisation of work/content of work: tight
deadlines, performance pressure, high responsibility,
overload, lack of training and information.

® Social relationship: difficult clients, difficult colleagues.

* Working method: Frequent contacts with customers, cooperation
with other departments. Use of simple software and CRM.

Effects: stress, burnout and emotional distress, suffering
from depression, cardiovascular problems, sleep disorders.

Organisation of work/content of work: tight deadlines, performance pressure, high
responsibility, overload, lack of training and information, increased demand on flexibility.

Excessive workload: involved in the implementation/transition of
industrial production towards circular economy.

Lack of work experience: new software and digital devices require training, some workers
may not have enough competences and may feel overloaded, not experienced enough.

Deciding on circular economic and sustainable oriented strategies/products/marketing
projects: increased demand on skills and knowledge/keeping up-to-date regarding the current
development in circular economy and sustainable oriented strategies/products/marketing
projects (staying up-to-date; further training for new technologies and processes).

Social relationship: difficult clients, difficult colleagues, lack of social contacts.

Working method: Frequent contacts with customers, growing cooperation with other departments.
Use of innovative software, digital equipment, cognitive interactions with autonomous machines
and virtual reality, virtual conferences. Long period of concentration to work with computer

and new software and performing multitasking. Increased demand on flexibility as workers/
managers may work from everywhere with mobile devices. Managers/workers are also at risk

of being permanent available outside working hours, this will increase with digitalization.

Increased demand on flexibility: need of knowledge concerning recycling, sustainable materials and products.

Effects: stress, burnout and emotional distress, suffering from depression, cardiovascular problems,
sleep disorders, cognitive strain, stress due to long period of concentration and information overload.
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Essential skills and competences

Skills and competences needs

Forecast of training new needs due to sector circular economy transition (in green for 2030) and digitalization
(in blue for 2025) for the occupational profile: Sales and marketing manager - ISCO 1221

(*) Source: Strietskallina et al. and Dr. Margarita Pavlova

Align efforts towards business development = YES, changed ° ° ° ° °
Build business relationships = YES, changed ° ° ) °
Develop professional network | YES, changed ° °
Implement marketing strategies = YES, changed o ° ° ° °
Integrate new products in manufacturing = YES, changed ° ° °
Manage contracts YES
Manage sales channels | YES, changed ° L] °
Manage sales teams YES
Use analytics for commercial purposes | YES, changed ° °
Essential knowledge
Commercial law YES
Customer relationship management | YES, changed ° ° o o ° °
Product comprehension | YES, changed
Project management YES
Risk management = YES, changed °
Generic green skills, knowledge and competences (*)
Environmental awareness and willingness to learn NEW °
Systems and risk analysis skills NEW °
Innovation skills NEW °
Coordination, management and business skills NEW )
Communication and negotiation skills NEW ° (] °
Marketing skills NEW °
Strategic and leadership skills NA
Consulting skills NEW °
Networking, information technology and language skills NEW °
Adaptability and transferability skills NEW ° ) )
Entrepreneurial skills NEW °
Waste, energy and water quantification and monitoring NA
Material use and impact quantification and monitoring NEW °
Material use and impact minimisation
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Industrial
production manager

ISCO 1321s

You will find three different types of
tables for each occupational profile,
where the forecasted changes due to
sector circular economy transition
are in green colour and due to

sector digitalization are in blue colour.

Tasks changes
Current and forecasted tasks changes.

Hazards and risks changes
Current and forecasted risks changes.

Skills and competences need
Forecast of training new needs.

Industrial
production manager

ISCO 1321s

Unfold this to see the current occupational
profile description and its tasks and

to relate them to the following green
table and first yellow table.

Tasks changes

Hazards and risks changes

Hazards and risks comments




Industrial production
manager |SCO 1321s

ReSOLVE levers*

2020

Occupational profile

Current profile description

Industrial production managers oversee the operations and
the resources needed in industrial plants and manufacturing
sites for a smooth running of the operations. They prepare the
production schedule by combining the requirements of clients
with the resources of the production plant. They organise the
journey of incoming raw materials or semi finished products
in the plant until a final product is delivered by coordinating
inventories, warehouses, distribution, and support activities.

Reclaim, retain, and regenerate health of ecosystems
Return recovered biological resources to the biosphere

Shift to renewable energies
Shift to renewable materials

Regenerate

Share

Current profiles tasks

Reduce product replacement speed and increase product
utilisation by sharing it among different users

Reuse products throughout their technical lifetime
Prolong products lifetime through maintenance
Prolong products lifetime through repair

Prolong products lifetime through design for durability
Increase performance/efficiency of products
Customisation/made to order

Reproductible and adaptable manufacturing

Minimize waste in production and supply chain
Increase efficiency of production processes
Remanufacture products and/or components
Implement take-back programs

Promote the cascade use of wood

Promote extraction of biochemicals from organic waste

Recycle materials

Optimise
Loop

Determining, implementing and monitoring
production strategies, policies and plans.

A

Planning details of production activities in
B terms of output quality and quantity, cost, [ °
time available and labour requirements.

Controlling the operation of production plant and quality
C procedures through planning of maintenance, designation ° °
of operating hours and supply of parts and tools.

Establishing and managing budgets, monitoring
D production output and costs, and adjusting ° °
processes and resources to minimize costs.

Consulting with and informing other

E managers about production matters. ° °
Overseeing the acquisition and installation
F ; ° ) °
of new plant and equipment.
Controlling the preparation of
G . ° o
production records and reports.
Coordinating the implementation of occupational
H X [ )
health and safety requirements.
| Identifying business opportunities and ° ° °

determining products to be manufactured.

Researching and implementing regulatory and
] statutory requirements affecting manufacturing ° ° °
operations and the environment.

Overseeing the provision of quotations for the
K manufacture of specialized goods and establishing ° ° °
contracts with customers and suppliers.

Overseeing the selection, training
and performance of staff.

*McKinsey center and Ellen MacArthur Foundation
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Virtualise

Virtualise direct aspects of the product

Virtualise indirect aspects of the product

Exchange

Replace old materials with advanced renewable ones

Apply new technologies

Choose new products and services

Tasks changes

Current and forecasted tasks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Industrial production manager - ISCO 1321s

2025/30

Occupational profile

Description forecast of the occupational profile in 2030

Industrial production managers oversee the operations and the resources needed in highly digitised
and ecoefficient industrial plants and manufacturing sites for a smooth running of the operations.
Supported by data and instruments of highly digitized systems and following circular economy-
oriented strategies, they prepare the production schedule by combining the technical & sustainability
requirements of clients with the resources of the production plant. They organise the journey of
incoming raw materials or semi finished products in the plant until a final product is delivered

by coordinating inventories, warehouses, distribution, and support activities. Use digitization

tools and circular economy-oriented strategies to work in a customer-oriented manner.

Profile tasks forecast

Determining, implementing and monitoring production strategies, policies and

A plans exploiting the possibilities of a highly digitised manufacturing plant and

considering the circular economy-oriented strategies of the organisation.

Planning details of a highly digitized and connected set of production activities in terms of output,

B quality and quantity, cost, time available and labour requirements and in terms of reducing their

environmental impact and the application of circular economy opportunities, such as waste reduction.

Controlling the operation of a highly digitised, lean and ecoefficient production plant including

C handling of quality procedures and sustainability work practices & policies through planning

of maintenance, designation of operating hours and supply of parts and tools.

Establishing and managing budgets, monitoring production output and costs, and adjusting

D Pprocesses and resources to minimize costs and environmental impacts in a highly connected

digital manufacturing chain which applies sustainable technologies and practices.

Securing distribution of information of all production matters to other managers as part

g of digital performance and sustainability-oriented management as well as consultations

with other managers in general and the sustainability manager in specific.

Overseeing the acquisition and installation of highly digitised and ecoefficient new plants and
equipment, following the sustainability strategies of the organisation and green procurement criteria.

Securing the preparation of fully integrated and digitised production records and reports,
including sustainability performance indicators associated to the manufacturing plant.

Coordinating the implementation of occupational health and safety requirements

H and other environmental requirements such as hazardous substances use,

as part of the highly integrated digital enterprise ecosystem.

Identifying business opportunities and circular economy business models and
determining smart (digital) and eco-designed products to be manufactured in an
extremely digitised and low environmental impact manufacturing ecosystem.

Researching and implementing regulatory and statutory requirements affecting
highly digitised manufacturing operations, the environment and the general company
ecosystem, including environmental regulations on products and processes.

Exploiting data and instruments of a highly digitized system, overseeing the provision of quotations for the

K digitized manufacture of specialized goods and establishing contracts with customers and suppliers, taking

into account green procurement criteria and boosting the traction of the supply chain on sustainability.

Overseeing the selection, training and performance of staff exploiting tools and instruments of an highly
connected and digitized company, promoting circular economy-oriented competences and skills.

P JiT NA OBSAH
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Industrial production
manager |SCO 1321s

2020

Occupational profile

Current profile description

Industrial production managers oversee the operations and
the resources needed in industrial plants and manufacturing
sites for a smooth running of the operations. They prepare the
production schedule by combining the requirements of clients
with the resources of the production plant. They organise the
journey of incoming raw materials or semi finished products
in the plant until a final product is delivered by coordinating
inventories, warehouses, distribution, and support activities.

Current profiles tasks

Determining, implementing and monitoring

A production strategies, policies and plans.

New categorization of hazards

Mechanical hazards
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Climate

Poor ventilation

Hazards through dangerous substances
Solvents (neurotoxic, allergens)
Carcinogens

New materials (e.g. Nanomaterials)

Dust

Recycled material

Biological Hazards

Non-targeted activities with microorganism

Psychosocial hazards

Excessive workloads

Low job satisfaction

Work tasks not clearly defined

Planning details of production activities in
B terms of output quality and quantity, cost,
time available and labour requirements.

Controlling the operation of production plant and quality
C  procedures through planning of maintenance, designation
of operating hours and supply of parts and tools.

Establishing and managing budgets, monitoring
D production output and costs, and adjusting
processes and resources to minimize costs.

Consulting with and informing other

E managers about production matters.
F Overseeing the acquisition and installation
of new plant and equipment.
Controlling the preparation of
G .
production records and reports.
H Coordinating the implementation of occupational

health and safety requirements.

Identifying business opportunities and
determining products to be manufactured.

Researching and implementing regulatory and
] statutory requirements affecting manufacturing
operations and the environment.

Overseeing the provision of quotations for the
K manufacture of specialized goods and establishing
contracts with customers and suppliers.

Overseeing the selection, training
and performance of staff.

No changes @ Reduced due to Circular Economy @ New or increased due to Circular Economy @ Reduced due to digitalization
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Current and forecasted tasks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Industrial production manager - ISCO 1321s

2025/30

Occupational profile

Description forecast of the occupational profile in 2030

Industrial production managers oversee the operations and the resources needed in highly digitised
and ecoefficient industrial plants and manufacturing sites for a smooth running of the operations.
Supported by data and instruments of highly digitized systems and following circular economy-
oriented strategies, they prepare the production schedule by combining the technical & sustainability
requirements of clients with the resources of the production plant. They organise the journey of
incoming raw materials or semi finished products in the plant until a final product is delivered

by coordinating inventories, warehouses, distribution, and support activities. Use digitization

tools and circular economy-oriented strategies to work in a customer-oriented manner.

Lack of involvement in making decisions that affect the worker

Poorly designed workplace environment (incl. software)
Stress due to long period concentration and awareness

Ineffective communication, lack of support
from management or colleagues

Poor organisation of work
Repetitive, monotonous work
Increased demands on flexibility
Lack of work experience
Working alone/isolation
Workload: overload/underload

Cognitive strain

Profile tasks forecast

Determining, implementing and monitoring production strategies, policies and
A plans exploiting the possibilities of a highly digitised manufacturing plant and
considering the circular economy-oriented strategies of the organisation.

Planning details of a highly digitized and connected set of production activities in terms of output,
B quality and quantity, cost, time available and labour requirements and in terms of reducing their
environmental impact and the application of circular economy opportunities, such as waste reduction.

Controlling the operation of a highly digitised, lean and ecoefficient production plant including
¢ handling of quality procedures and sustainability work practices & policies through planning
of maintenance, designation of operating hours and supply of parts and tools.

Establishing and managing budgets, monitoring production output and costs, and adjusting
D processes and resources to minimize costs and environmental impacts in a highly connected
digital manufacturing chain which applies sustainable technologies and practices.

Securing distribution of information of all production matters to other managers as part
g of digital performance and sustainability-oriented management as well as consultations
with other managers in general and the sustainability manager in specific.

Overseeing the acquisition and installation of highly digitised and ecoefficient new plants and
equipment, following the sustainability strategies of the organisation and green procurement criteria.

Securing the preparation of fully integrated and digitised production records and reports,
including sustainability performance indicators associated to the manufacturing plant.

Coordinating the implementation of occupational health and safety requirements
H and other environmental requirements such as hazardous substances use,
as part of the highly integrated digital enterprise ecosystem.

Identifying business opportunities and circular economy business models and
determining smart (digital) and eco-designed products to be manufactured in an
extremely digitised and low environmental impact manufacturing ecosystem.

Researching and implementing regulatory and statutory requirements affecting
) highly digitised manufacturing operations, the environment and the general company
ecosystem, including environmental regulations on products and processes.

Exploiting data and instruments of a highly digitized system, overseeing the provision of quotations for the
K digitized manufacture of specialized goods and establishing contracts with customers and suppliers, taking
into account green procurement criteria and boosting the traction of the supply chain on sustainability.

Overseeing the selection, training and performance of staff exploiting tools and instruments of an highly
connected and digitized company, promoting circular economy-oriented competences and skills.

P JiT NA OBSAH

1 Cobotics (Squeezing, bumping, crushing, cutting, amputation, drawing-in/trapping).
2 Run over, roll over, falls from height.
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Current and forecasted risks changes due to sector circular economy transition (in green for 2030) and digitalization
(in blue for 2025) for the occupational profile: Industrial production manager - ISCO 1321s

2020 Current situation

2025-30 Situation forecast

Work system/work area: office work, use of software, inspection of
production facilities and machines, contact with clients.

Work system/work area: office work, use of software, inspection of production facilities and machines, contact
with clients, use of digitalized equipment and systems; implementation of industrial production towards
circular-economy and use of renewable energy; being in charge of new production lines such as recycling,
disassembling, and repair of furniture.

Mechanical hazards

* Slips and trips, obstacles, table edge, Safety hazards/accidents
due to unknown workplaces, travelling and setting up stands.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

* Slips and trips, obstacles, table edge, Safety hazards/accidents due to
unknown workplaces, travelling and setting up stands.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

Ergonomic hazards

Ergonomic hazards: from poor ergonomic conditions and inactivity.

Effects: musculoskeletal diseases, overweight,
cardiovascular problems.

* Ergonomic hazards: from poor ergonomic conditions and inactivity.

Digitalization put workers at risk of being exposed to ergonomic hazards such
as lack of exercise/inactivity because of operating autonomous machines from
their office, participating in virtual conferences and online platforms.

Effects: musculoskeletal diseases, overweight, cardiovascular problems.

Electrical hazards

Electrical hazards: contacts with live parts, defective
cables (computer and other electric devices).

Effect: fatal accident.

Electrical hazards: contacts with live parts, defective cables (computer and other electric devices).

Effect: fatal accident.

Work environmental hazards

Work environmental hazards: software not appropriate, poor
lighting and inappropriate indoor air quality and temperature.

Effects: eyestrain, headache, colds, cardiovascular problems.

Work environmental hazards: software not appropriate, poor lighting
and inappropriate indoor air quality and temperature.

Effects: eyestrain, headache, colds, cardiovascular problems.

Psychosocial hazards

Organisation of work/content of work: tight deadlines,
performance pressure, high responsibility, overload, lack of
training and information, increased demand on flexibility.

e Social relationship: difficult clients, difficult colleagues.

* \Working method: Digital equipment, software. Long period
of concentration working with computer and new software
and performing multitasking. Managers/workers are also at
risk of being permanent available outside working hours.

Effects: stress: burnout and emotional distress, suffering
from depression, cardiovascular problems, sleep disorders.

Organisation of work/content of work: tight deadlines, performance pressure, high
responsibility, overload, lack of training and information, increased demand on flexibility.

Excessive workload: involved in the implementation/transition of
industrial production towards circular economy.

Lack of work experiences: New software and digital devices require training, some workers
may not have enough competences and may feel overloaded, not experienced enough.

Deciding on circular economic and sustainable oriented strategies/products/marketing
projects: increased demand on skills and knowledge/keeping up-to-date regarding the current
development in circular economy and sustainable oriented strategies/products/marketing
projects (staying up-to-date; further training for new technologies and processes).

Social relationship: difficult clients, difficult colleagues, lack of social contacts.

Working method: digital equipment, cognitive interactions between
autonomous techniques and virtual reality, virtual conferences.

Use of innovative software, digital equipment, cognitive interactions with autonomous machines
and virtual reality, virtual conferences. Long period of concentration to work with computer

and new software and performing multitasking. Increased demand on flexibility as workers/
managers may work from everywhere with mobile devices. Managers/workers are also at risk
of being permanent available outside working hours, this will increase with digitalization.

Increased demand on flexibility: need of knowledge and skills concerning recycling,
disassembly and remanufacture operations as well as in use of renewable energy.

Effects: stress, burnout and emotional distress, suffering from depression, cardiovascular problems,
sleep disorders, cognitive strain, stress due to long period of concentration and information overload.
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Essential skills and competences

Skills and competences needs

Forecast of training new needs due to sector circular economy transition (in green for 2030) and digitalization
(in blue for 2025) for the occupational profile: Industrial production manager - ISCO 1321s

Adhere to organisational guidelines
Adjust production schedule

Assess impact of industrial activities
Check material resources

Control financial resources

Create manufacturing guidelines
Define quality standards

Liaise with industrial professionals
Manage budgets

Manage resources

Manage staff

Manage supplies

Meet deadlines

Oversee assembly operations
Oversee production requirements

Plan health and safety procedures

YES, changed

YES, changed

YES, changed

YES, changed

YES, changed

YES, changed

YES, changed

YES, changed

YES

YES, changed

YES, changed

YES, changed

YES

YES, changed

YES, changed

YES, changed

Essential knowledge

Industrial health and safety measures
Industrial engineering

Manufacturing processes

YES, changed

YES, changed

YES, changed

Generic green skills, knowledge and competences (*)

Environmental awareness and willingness to learn
Systems and risk analysis skills

Innovation skills

Coordination, management and business skills
Communication and negotiation skills

Marketing skills

Strategic and leadership skills

Consulting skills

Networking, information technology and language skills
Adaptability and transferability skills

Entrepreneurial skills

Waste, energy and water quantification and monitoring

Material use and impact quantification and monitoring

Material use and impact minimisation

NEW

NEW

NEW

NEW

NEW

NA

NEW

NA

NEW

NEW

NEW

NEW

NEW

NEW

(*) Source: Strietskallina et al. and Dr. Margarita Pavlova
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Supply chain
manager |SCO 1324s

You will find three different types of
tables for each occupational profile,
where the forecasted changes due to
sector circular economy transition
are in green colour and due to

sector digitalization are in blue colour.

Tasks changes
Current and forecasted tasks changes.

Hazards and risks changes
Current and forecasted risks changes.

Skills and competences need
Forecast of training new needs.

Supply chain
manager [SCO 1324s

Unfold this to see the current occupational
profile description and its tasks and

to relate them to the following green
table and first yellow table.

Tasks changes

Hazards and risks changes

Hazards and risks comments




Supply chain manager
ISCO 1324s

ReSOLVE levers*

2020

Occupational profile

Current profile description

Supply chain managers plan, manage and coordinate

all activities related to the sourcing and procurement of
supplies needed to run manufacturing operations from the
acquisition of raw materials to the distribution of finished
products. The supplies can be raw materials or finished
products, and it can be for internal or external use. Moreover,
they plan and commission all the activities needed to be
performed in manufacturing plants and adjust operations

to changing levels of demand for a company's products.

Reclaim, retain, and regenerate health of ecosystems
Return recovered biological resources to the biosphere

Shift to renewable energies
Shift to renewable materials

Regenerate
Share

Current profiles tasks

Reduce product replacement speed and increase product
utilisation by sharing it among different users

Reuse products throughout their technical lifetime
Prolong products lifetime through maintenance
Prolong products lifetime through repair

Prolong products lifetime through design for durability
Increase performance/efficiency of products
Customisation/made to order

Reproductible and adaptable manufacturing

Minimize waste in production and supply chain
Increase efficiency of production processes
Remanufacture products and/or components
Implement take-back programs

Promote the cascade use of wood

Promote extraction of biochemicals from organic waste

Recycle materials

Optimise
Loop

Determining, implementing and monitoring purchasing,

trains, vessels or aircraft.

L ' L ° ° ° ° ° ° ° °

A storage and distribution strategies, policies and plans.
B Preparing and implementing plans to maintain o o

required stock levels at minimum cost.

Negotiating contracts with suppliers to meet
C ) . ' ° ° ° °

quality, cost and delivery requirements.
D Monitoring and reviewing storage and inventory systems o A

to meet supply requirements, and control stock levels.
£ Overseeing the dispatch of road vehicles, ° °

Operating recording systems to track all
F movements of goods, and ensuring reordering ° )
and restocking at optimal times.

Liaising with other departments and customers
G concerning requirements for outward goods o °
and associated forwarding transportation.

Overseeing the recording of purchase,

° °
H storage and distribution transactions.
| Establishing and managing budgets, controlling ° °
expenditure and ensuring the efficient use of resources.
Establishing and directing operational
J . . ° °
and administrative procedures.
K Planning and directing daily operations. ° °
L Overseeing the selection, training o o

and performance of staff.

*McKinsey center and Ellen MacArthur Foundation
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Tasks changes

Current and forecasted tasks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Supply chain manager - ISCO 1324s

2025/30

Occupational profile

Description forecast of the occupational profile in 2030

Supply chain managers plan, manage and coordinate all activities related to the sourcing and
procurement of supplies needed to run manufacturing operations from the preferable acquisition of
sustainable raw materials to the distribution of ecodesigned finished products with the support of
updated and continuous data collected in an highly connected, circular economy-oriented and digitized
company system. The supplies can be sustainable raw materials or finished products (including
reused/recovered or remanufactured products), and it can be for internal or external use. Moreover,
they plan and commission all the activities needed to be performed in ecoefficient manufacturing
plants and adjust operations to changing levels of demand for a company's sustainable product. Use
digitization tools and circular economy-oriented strategies to work in a customer-oriented manner.

Virtualise direct aspects of the product

Virtualise indirect aspects of the product

Replace old materials with advanced renewable ones
Choose new products and services

Apply new technologies

Virtualise
Exchange

Profile tasks forecast

Determining, implementing and monitoring environmentally friendly purchasing,
A storage and distribution strategies, policies and plans of the digitised ecosystem,
aligned with the circular economy-oriented strategies of the organisation.

Preparing and implementing plans to maintain required stock levels of the highly digitised
enterprise ecosystem at minimum cost and with minimal environmental impact.

Negotiating fair contracts with suppliers to meet quality, environmental, cost
C and delivery requirements of the highly digitised enterprise ecosystem, applying
green purchasing criteria and boosting a sustainable supply chain.

Monitoring and reviewing storage and inventory systems to meet supply requirements, and
D control stock levels through the data and instruments of an highly interconnected and digitised
enterprise ecosystem, and alligned with the sustainability strategies of the organisation.

Overseeing the dispatch of road vehicles, trains, vessels or aircraft, selecting preferably the most
E environmentaly friendly alternative and promoting a sustainable supply chain, through digitised
updated and continuous data collected in an highly connected, and digitized enterprise ecosystem.

Operating recording systems to track all movements of goods, and ensuring reordering
F and restocking at optimal times of the highly digitised enterprise ecosystem, analysing the
environmental impact associated to the logistics of the raw materials and products.

Liaising with other departments and customers concerning requirements for outward
goods and associated forwarding transportation, aligned with the circular economy-

6 oriented strategies of the organisation (for example sustainable source of materials)
and using the highly digitised ecosystem inside and outside the company.
H Overseeing the recording of purchase, storage and distribution transactions as an integrated

part of the digitised work process of the digital and ecoefficient factory ecosystem.

Establishing and managing budgets, controlling expenditure and ensuring the efficient use

of resources as integrated part of the highly interconnected, circular economy-oriented and
digitised company ecosystem, meeting the customers' needs and expectations on sustainability
(and other issues) and boosting the traction of the supply chain on sustainability.

Establishing and directing operational and administrative procedures in the highly digitised company
J ecosystem, aligned with the organisation strategies and customers' demands on sustainability.

Planning and directing daily operations both physically and digitally using the connected
cloud and considering the environmental impact of these operations.

Overseeing the selection, training and performance of staff exploting tools and instruments of a highly
connected and digitized company, promoting circular-economy-oriented competences and skills.

P JiT NA OBSAH
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Supply chain manager
ISCO 1324s

2020

Occupational profile

Current profile description

Supply chain managers plan, manage and coordinate

all activities related to the sourcing and procurement of
supplies needed to run manufacturing operations from the
acquisition of raw materials to the distribution of finished
products. The supplies can be raw materials or finished
products, and it can be for internal or external use. Moreover,
they plan and commission all the activities needed to be
performed in manufacturing plants and adjust operations

to changing levels of demand for a company's products.

Current profiles tasks

Determining, implementing and monitoring purchasing,

New categorization of hazards

Mechanical hazards
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Climate

Poor ventilation

Hazards through dangerous substances
Solvents (neurotoxic, allergens)
Carcinogens

New materials (e.g. Nanomaterials)

Dust

Recycled material

Biological Hazards

Non-targeted activities with microorganism

Psychosocial hazards

Excessive workloads

Low job satisfaction

Work tasks not clearly defined

A storage and distribution strategies, policies and plans.

B Preparing and implementing plans to maintain
required stock levels at minimum cost.

c Negotiating contracts with suppliers to meet
quality, cost and delivery requirements.

D Monitoring and reviewing storage and inventory systems
to meet supply requirements, and control stock levels.

£ Overseeing the dispatch of road vehicles,

trains, vessels or aircraft.

Operating recording systems to track all
F movements of goods, and ensuring reordering
and restocking at optimal times.

Liaising with other departments and customers
G concerning requirements for outward goods
and associated forwarding transportation.

Overseeing the recording of purchase,
storage and distribution transactions.

Establishing and managing budgets, controlling
expenditure and ensuring the efficient use of resources.

Establishing and directing operational
and administrative procedures.

K Planning and directing daily operations.

Overseeing the selection, training
and performance of staff.

No changes @ Reduced due to Circular Economy @ New or increased due to Circular Economy @ Reduced due to digitalization
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New or increased due to digitalization




Current and forecasted tasks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Supply chain manager - ISCO 1324s

2025/30

Occupational profile

Description forecast of the occupational profile in 2030

Supply chain managers plan, manage and coordinate all activities related to the sourcing and
procurement of supplies needed to run manufacturing operations from the preferable acquisition of
sustainable raw materials to the distribution of ecodesigned finished products with the support of
updated and continuous data collected in an highly connected, circular economy-oriented and digitized
company system. The supplies can be sustainable raw materials or finished products (including
reused/recovered or remanufactured products), and it can be for internal or external use. Moreover,
they plan and commission all the activities needed to be performed in ecoefficient manufacturing
plants and adjust operations to changing levels of demand for a company's sustainable product. Use
digitization tools and circular economy-oriented strategies to work in a customer-oriented manner.

Lack of involvement in making decisions that affect the worker

Poorly designed workplace environment (incl. software)
Stress due to long period concentration and awareness

Ineffective communication, lack of support from

Increased demands on flexibility
management or colleagues

Poor organisation of work
Repetitive, monotonous work
Lack of work experience
Working alone/isolation
Workload: overload/underload

Cognitive strain

Profile tasks forecast

Determining, implementing and monitoring environmentally friendly purchasing,
A storage and distribution strategies, policies and plans of the digitised ecosystem,
aligned with the circular economy-oriented strategies of the organisation.

Preparing and implementing plans to maintain required stock levels of the highly digitised
enterprise ecosystem at minimum cost and with minimal environmental impact.

Negotiating fair contracts with suppliers to meet quality, environmental, cost
C anddelivery requirements of the highly digitised enterprise ecosystem, applying
green purchasing criteria and boosting a sustainable supply chain.

Monitoring and reviewing storage and inventory systems to meet supply requirements, and
D control stock levels through the data and instruments of an highly interconnected and digitised
enterprise ecosystem, and alligned with the sustainability strategies of the organisation.

Overseeing the dispatch of road vehicles, trains, vessels or aircraft, selecting preferably the most
E environmentaly friendly alternative and promoting a sustainable supply chain, through digitised
updated and continuous data collected in an highly connected, and digitized enterprise ecosystem.

Operating recording systems to track all movements of goods, and ensuring reordering
F and restocking at optimal times of the highly digitised enterprise ecosystem, analysing the
environmental impact associated to the logistics of the raw materials and products.

Liaising with other departments and customers concerning requirements for outward
goods and associated forwarding transportation, aligned with the circular economy-

G oriented strategies of the organisation (for example sustainable source of materials)
and using the highly digitised ecosystem inside and outside the company.
H Overseeing the recording of purchase, storage and distribution transactions as an integrated

part of the digitised work process of the digital and ecoefficient factory ecosystem.

Establishing and managing budgets, controlling expenditure and ensuring the efficient use

of resources as integrated part of the highly interconnected, circular economy-oriented and
digitised company ecosystem, meeting the customers' needs and expectations on sustainability
(and other issues) and boosting the traction of the supply chain on sustainability.

Establishing and directing operational and administrative procedures in the highly digitised company
J ecosystem, aligned with the organisation strategies and customers' demands on sustainability.

Planning and directing daily operations both physically and digitally using the connected
cloud and considering the environmental impact of these operations.

Overseeing the selection, training and performance of staff exploting tools and instruments of a highly
connected and digitized company, promoting circular-economy-oriented competences and skills.

P JiT NA OBSAH

1 Cobotics (Squeezing, bumping, crushing, cutting, amputation, drawing-in/trapping).
2 Run over, roll over, falls from height.
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Current and forecasted risks changes due to sector circular economy transition (in green for 2030) and
digitalization (in blue for 2025) for the occupational profile: Supply chain manager - ISCO 1324s

2020 Current situation

2025-30 Situation forecast

Work system/work area: office work, business trips, contact with
clients and business partners, use of complex software.

Work system/work area: office work, business trips, contact with clients and business partners, use of com-
plex software, use of digitalized tools and circular economy-oriented strategies.

Mechanical hazards

* Slips and trips, obstacles, table edges.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

Slips and trips, obstacles, table edges.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

Ergonomic hazards

Effects: musculoskeletal diseases, overweight,
cardiovascular problems.

e Ergonomic hazards: from poor ergonomic conditions and inactivity.

Ergonomic hazards: from poor ergonomic conditions and inactivity. Digitalization put workers at
risk of being exposed to ergonomic hazards such as lack of exercise/inactivity because of operating
autonomous equipment from their office, participating in virtual conferences and online platforms.

Effects: musculoskeletal diseases, overweight, cardiovascular problems.

Electrical hazards

* Electrical hazards: contacts with live parts, defective
cables (Computer and other electric devices).

Effect: fatal accident.

Electrical hazards: contacts with live parts, defective cables (Computer and other electric devices).

Effect: fatal accident.

Work environmental hazards

* Work environmental hazards: software not appropriate, poor
lighting and inappropriate indoor air quality and temperature.

Effects: eyestrain, headache, colds, cardiovascular problems.

Work environmental hazards: software not appropriate, poor lighting
and inappropriate indoor air quality and temperature.

Effects: eyestrain, headache, colds, cardiovascular problems.

Psychosocial hazards

 Organisation of work/content of work: tight
deadlines, performance pressure, high responsibility,
overload, lack of training and information.

* Social relationship: difficult clients, difficult colleagues.

* Working method: digital equipment, software. Long period
of concentration working with computer and new software
and performing multitasking. Managers/workers are also at
risk of being permanent available outside working hours.

Effects: stress, burnout and emotional distress, suffering
from depression, cardiovascular problems, sleep disorders.

Organisation of work/content of work: tight deadlines, performance pressure, high
responsibility, overload, lack of training and information, increased demand on flexibility.

Increased demand on competences and up-to-date knowledge on the
current development in circular economy and recycling industry.

Social relationship: difficult clients, lack of social contacts.

Working method: digital equipment, cognitive interactions with autonomous technologies and
virtual reality, virtual conferences. Digitalization may put workers more at risk of long period of
concentration working with computer and new software and performing multitasking. Increased
demand on flexibility as workers/managers may work from everywhere with mobile devices.
Managers/workers are also at risk of being permanent available outside working hours.

Lack of work experience: new software and digital devices require training, some workers
may not have enough competences and may feel overloaded, not experienced enough.

Deciding on circular economic and sustainable oriented strategies/products/marketing
projects: increased demand on skills and knowledge/keeping up-to-date regarding the current
development in circular economy and sustainable oriented strategies/products/marketing
projects (staying up-to-date; further training for new technologies and processes).

Effects: stress, burnout and emotional distress, suffering from depression, cardiovascular
problems, sleep disorders, cognitive strain, stress due to long period of concentration.

52 0ddil: Vijsledky




P JiT NA OBSAH

Skills and competences needs

Forecast of training new needs due to sector circular economy transition (in green for 2030) and
digitalization (in blue for 2025) for the occupational profile: Supply chain manager - ISCO 1324s

Essential skills and competences
Analyse logistic changes | YES,changed ® | @ © o @ e oo ° ° ° °
Analyse supply chain strategies | YES, changed ® ® @ ® e o L] [ [
Analyse supply chaintrends | YES,changed ® © © o o o @ e o )
Assess supplierrisks | YES, changed ®  ® @ ° e oo ° °
Estimate costs of required supplies = YES, changed ° °
Follow company standards | YES,changed ® © © © © e o o o o ) °
Liaise with managers | YES, changed (] °
Maintain relationship with customers | YES, changed o o e o o o o o ° °
Maintain relationship with suppliers | YES,changed ® ©® o o @ e o
Manage inventory | YES, changed o o ° o o
Manage supplies | YES,changed ® ® @ e o o e o ° ° ° °
Order supplies | YES, changed e o ° e o
Strive for company growth | YES,changed ®© ®© @ © © e o o o o [ ° ° [
Essential knowledge
Corporate social responsibility | YES,changed ®© ®© © o o o e o o o
Supplier management | YES, changed ® @ @ ° e oo ° °
Supply chain management = YES, changed ® ® @ ° e oo
Supply chain principles | YES, changed ® @ @ ® e oo
Generic green skills, knowledge and competences (*)
Environmental awareness and willingness to learn NEW e &6 o o6 6 o © o o o
Systems and risk analysis skills NEW o o o e oo
Innovation skills NEW e o o e oo
Coordination, management and business skills NEW e o o e oo
Communication and negotiation skills NEW e o o o o e oo
Marketing skills NEW e o o e o o o o
Strategic and leadership skills NEW e o o e o
Consulting skills NA
Networking, information technology and language skills NEW e o o ° e oo
Adaptability and transferability skills NEW e o o6 06 o6 o o o o o
Entrepreneurial skills NEW [ e oo
Waste, energy and water quantification and monitoring NEW e o o o e oo
Material use and impact quantification and monitoring NEW e o ° e oo
Material use and impact minimisation [ e oo

(*) Source: Strietskallina et al. and Dr. Margarita Pavlova
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Maintenance &
repair engineer
ISCO 2141s

You will find three different types of
tables for each occupational profile,
where the forecasted changes due to
sector circular economy transition
are in green colour and due to

sector digitalization are in blue colour.

Tasks changes

Current and forecasted tasks changes.

Hazards and risks changes
Current and forecasted risks changes.

Skills and competences need
Forecast of training new needs.

Maintenance &
repair engineer
ISCO 2141s

Unfold this to see the current occupational
profile description and its tasks and

to relate them to the following green
table and first yellow table.

Tasks changes

Hazards and risks changes

Hazards and risks comments




Maintenance & repair
engineer |SCO 2141s

2020

Occupational profile

Current profile description

Maintenance and repair engineers focus on the optimization of

equipment, procedures, machineries and infrastructure. They

ensure their maximum availability at minimum costs.

 Works in accordance with basic health and safety regulations,
including environmental protection and efficient energy use.

* Works in a customer-oriented manner.

* Considers cost- and time-effectiveness when planning and
organizing his/her work in his/her area of influence.

* Contributes to continuous improvement of work processes in
the company.

* Coordinates work with the rest of the team, report to his/her
team leader.

« Cooperates with other departments (administrative,
commercial and technical services).

e Assists in the implementation of quality assurance activities.

Current profiles tasks

Establishing standards and policies for installation,
modification, quality control, testing, inspection
and maintenance according to engineering
principles and safety regulations.

ReSOLVE levers*

Reclaim, retain, and regenerate health of ecosystems
Return recovered biological resources to the biosphere

Shift to renewable energies
Shift to renewable materials

Regenerate

Share

Reduce product replacement speed and increase product

utilisation by sharing it among different users

Reuse products throughout their technical lifetime

Prolong products lifetime through maintenance

Prolong products lifetime through repair

Prolong products lifetime through design for durability

Optimise

Increase performance/efficiency of products

Customisation/made to order

Reproductible and adaptable manufacturing

Minimize waste in production and supply chain

Increase efficiency of production processes

Loop

Remanufacture products and/or components

Implement take-back programs

Recycle materials

Promote the cascade use of wood

Promote extraction of biochemicals from organic waste

B Inspecting plant to improve and maintain performance.

Directing the maintenance of plant buildings and
equipment, and coordinating the requirements for
new designs, surveys and maintenance schedules.

Preventive maintenance:

¢ Checks the operation of the machines, instruments
(for measuring pressure, flow, temperature...) and
the critical wear points, lubrication points, ...

* Maintains the machine or installation preventively.

Predictive maintenance:

¢ Analyses the working condition of installation or
machines, to predict faults on the basis of indica-
tions (via measurements and data collection).

¢ Formulates recommendations for possible interventions.

Corrective maintenance:
e Locates and diagnoses a defect or malfunction.
* Replaces, repairs and tests the defec-
tive parts and adjusts them.
 Performs preparatory tests before relea-
sing the machine or installation.

Adaptive maintenance: modifications, changes:

e Provides technical support to other de-
partments (production, quality...).

¢ Plans, develops, executes approved mo-
difications to the installation(s).

Advising management on new production
methods, techniques and equipment.

Liaising with materials buying, storing and controlling
departments to ensure a steady flow of supplies.

*McKinsey center and Ellen MacArthur Foundation
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Virtualise

Virtualise direct aspects of the product

Virtualise indirect aspects of the product

Exchange

Replace old materials with advanced renewable ones

Apply new technologies

Choose new products and services

Tasks changes

Current and forecasted tasks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Maintenance & repair engineer - ISCO 2141s

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Maintenance and repair engineers focus on the optimization of equipment, procedures, machineries
and infrastructure in a highly integrated digital ecosystem of the digital and ecoefficient manufacturing
plant. They ensure their maximum availability at minimum costs and environmental impact.
» Works in accordance with basic health and safety regulations, including
environmental protection and efficient energy use.
e Use digitization tools to work in a customer-oriented manner.
» Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
» Contributes to continuous improvement of work processes in the company.
e Coordinates work with the rest of the team, report to his/her team leader.
¢ Cooperates with other departments (administrative, commercial, technical and ICT services).
e Assists in the implementation of quality assurance and sustainability activities.
e Assists in the reduction of the environmental impact of the manufacturing,
repair, remanufacturing or recycling processes (e.g. waste generation or
energy use reduction, recycling programs, green energy use, etc.).

Profile tasks forecast

Establishing standards and policies for installation, modification, quality control, testing, inspection

A and maintenance according to engineering principles, sustainability-oriented strategies and

safety regulations in a highly digitised and ecoefficient manufacturing plant ecosystem.

Monitoring, inspection and digital registration of the plant to improve and maintain its technical and
environmental performance (e.g. energy use, waste generation, air & water emissions, etc.).

Directing the digital handling of the maintenance of plant buildings and equip-
ment, and coordinating the requirements for new designs, surveys and maintenan-
ce schedules, aligned with the sustainability strategies of the organisation.

Preventive maintenance:

e Checks the operation of the machines, instruments (for measuring pressure,
flow, temperature...) and the critical wear points, lubrication points, ...

* Maintains the machine or installation preventively.

Predictive maintenance:
¢ Analyses the working condition of installation or machines, to predict faults

C on the basis of indications (via measurements and data collection).

¢ Formulates recommendations for possible interventions.

Corrective maintenance:

e Locates and diagnoses a defect or malfunction.

 Replaces, repairs and tests the defective parts and adjusts them.

¢ Performs preparatory tests before releasing the machine or installation.

Adaptive maintenance: modifications, changes:

e Provides technical support to other departments (production, quality, ICT...).

« Plans, develops, executes approved modifications to the installation(s).

» Analyses how to reduce the environmental impact of the plant and proposes modifications.

Advising management on new smarter and ecoefficient production methods, and

D best-available and digital techniques and equipment; considering the reduction of the

environmental impact of the plant (e.g. reduction of raw materials, energy, waste, etc.).

Liaising with materials purchaising, storing and controlling departments to ensure a steady flow of
sustainable supplies within and around the entire digital ecosystem and following green purchasing criteria.

P JiT NA OBSAH
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Maintenance & repair
engineer |SCO 2141s

2020

Occupational profile

Current profile description

Maintenance and repair engineers focus on the optimization of

equipment, procedures, machineries and infrastructure. They

ensure their maximum availability at minimum costs.

* Works in accordance with basic health and safety regulations,
including environmental protection and efficient energy use.

e Works in a customer-oriented manner.

» Considers cost- and time-effectiveness when planning and
organizing his/her work in his/her area of influence.

* Contributes to continuous improvement of work processes in
the company.

* Coordinates work with the rest of the team, report to his/her
team leader.

« Cooperates with other departments (administrative,
commercial and technical services).

e Assists in the implementation of quality assurance activities.

Current profiles tasks

Establishing standards and policies for installation,
modification, quality control, testing, inspection
and maintenance according to engineering
principles and safety regulations.

New categorization of hazards

Mechanical hazards

Uncontrolled moving parts (flying objects, wood chips)

Parts with hazardous shapes (cutting, pointed, rough)
Hazards due to physical effects/physical agents

Unprotected moving parts’

Moving means of transport and tools?
Slip and trips

Falls from height

Ergonomic hazards

Heavy loads/heavy dynamic work
Awkward position/unbalanced strain
Repetitive movements

Lack of exercise, inactivity

Electrical hazards

Electric shock

Noise

VVibration

Laserlight

Fire and explosion hazards
Flammable substances

Work environment hazards

Poor lighting conditions

Climate

Poor ventilation

Hazards through dangerous substances
Solvents (neurotoxic, allergens)
Carcinogens

New materials (e.g. Nanomaterials)

Dust

Recycled material

Biological Hazards

Non-targeted activities with microorganism

Psychosocial hazards

Excessive workloads

Low job satisfaction

Work tasks not clearly defined

B Inspecting plant to improve and maintain performance.

Directing the maintenance of plant buildings and
equipment, and coordinating the requirements for
new designs, surveys and maintenance schedules.

Preventive maintenance:

e Checks the operation of the machines, instruments
(for measuring pressure, flow, temperature...) and
the critical wear points, lubrication points, ...

* Maintains the machine or installation preventively.

Predictive maintenance:

¢ Analyses the working condition of installation or
machines, to predict faults on the basis of indica-
tions (via measurements and data collection).

e Formulates recommendations for possible interventions.

Corrective maintenance:
e Locates and diagnoses a defect or malfunction.
* Replaces, repairs and tests the defec-
tive parts and adjusts them.
e Performs preparatory tests before relea-
sing the machine or installation.

Adaptive maintenance: modifications, changes:

e Provides technical support to other de-
partments (production, quality...).

¢ Plans, develops, executes approved mo-
difications to the installation(s).

Advising management on new production
methods, techniques and equipment.

Liaising with materials buying, storing and controlling
departments to ensure a steady flow of supplies.

No changes @ Reduced due to Circular Economy @ New or increased due to Circular Economy @ Reduced due to digitalization
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Current and forecasted tasks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Maintenance & repair engineer - ISCO 2141s

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Maintenance and repair engineers focus on the optimization of equipment, procedures, machineries
and infrastructure in a highly integrated digital ecosystem of the digital and ecoefficient manufacturing
plant. They ensure their maximum availability at minimum costs and environmental impact.
 Works in accordance with basic health and safety regulations, including
environmental protection and efficient energy use.
* Use digitization tools to work in a customer-oriented manner.
» Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
» Contributes to continuous improvement of work processes in the company.
e Coordinates work with the rest of the team, report to his/her team leader.
¢ Cooperates with other departments (administrative, commercial, technical and ICT services).
e Assists in the implementation of quality assurance and sustainability activities.
e Assists in the reduction of the environmental impact of the manufacturing,
repair, remanufacturing or recycling processes (e.g. waste generation or
energy use reduction, recycling programs, green energy use, etc.).

Lack of involvement in making decisions that affect the worker
Ineffective communication, lack of support from

Stress due to long period concentration and awareness
management or colleagues

Poorly designed workplace environment (incl. software)

Poor organisation of work
Repetitive, monotonous work
Increased demands on flexibility
Lack of work experience
Working alone/isolation
Workload: overload/underload

Cognitive strain

Profile tasks forecast

Establishing standards and policies for installation, modification, quality control, testing, inspection
A and maintenance according to engineering principles, sustainability-oriented strategies and
safety regulations in a highly digitised and ecoefficient manufacturing plant ecosystem.

Monitoring, inspection and digital registration of the plant to improve and maintain its technical and
environmental performance (e.g. energy use, waste generation, air & water emissions, etc.).

Directing the digital handling of the maintenance of plant buildings and equip-
ment, and coordinating the requirements for new designs, surveys and maintenan-
ce schedules, aligned with the sustainability strategies of the organisation.

Preventive maintenance:

e Checks the operation of the machines, instruments (for measuring pressure,
flow, temperature...) and the critical wear points, lubrication points, ...

* Maintains the machine or installation preventively.

Predictive maintenance:

¢ Analyses the working condition of installation or machines, to predict faults
C on the basis of indications (via measurements and data collection).

e Formulates recommendations for possible interventions.

Corrective maintenance:

e L ocates and diagnoses a defect or malfunction.

e Replaces, repairs and tests the defective parts and adjusts them.

e Performs preparatory tests before releasing the machine or installation.

Adaptive maintenance: modifications, changes:

e Provides technical support to other departments (production, quality, ICT...).

« Plans, develops, executes approved modifications to the installation(s).

* Analyses how to reduce the environmental impact of the plant and proposes modifications.

Advising management on new smarter and ecoefficient production methods, and
D best-available and digital techniques and equipment; considering the reduction of the
environmental impact of the plant (e.g. reduction of raw materials, energy, waste, etc.).

Liaising with materials purchaising, storing and controlling departments to ensure a steady flow of
sustainable supplies within and around the entire digital ecosystem and following green purchasing criteria.

P JiT NA OBSAH

1 Cobotics (Squeezing, bumping, crushing, cutting, amputation, drawing-in/trapping).
2 Run over, roll over, falls from height.



Current and forecasted risks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Maintenance & repair engineer - ISCO 2141s

2020 Current situation

2025-30 Situation forecast

Work system/work area: working on a wide variety of machines and
workplaces, use of complex test devices and software.

Working in the maintenance sector often means working during stop,
start-up, shut-down, or disrupted operating phases, giving rise to
potential risks in terms of accidents or exposure to many hazards. The
work often requires maintenance workers to remove or dismantle
collective protective equipment; as such equipment is not effective for
their type of work. Maintenance workers have more serious and more
frequent accidents than production workers. More so than for any other
activity, maintenance-related accidents are characterised by their many
different causes.

Work system/work area: working on a wide variety of machines and workplaces, use of complex test devices
and software, use of digitalized instruments.

Working in the maintenance sector often means working during stop, start-up, shut-down, or disrupted
operating phases, giving rise to potential risks in terms of accidents or exposure to many hazards. The work
often requires maintenance workers to remove or dismantle collective protective equipment; as such equi-
pment is not effective for their type of work. Maintenance workers have more serious and more frequent
accidents than production workers. More so than for any other activity, maintenance-related accidents

are characterised by their many different causes. Maintenance of power plant stations (own green energy
production), wastewater and waste treatment systems and recycling programs

Mechanical hazard
* Mechanical hazards from moving machines and tools.

* Slips and trips, obstacles, table edges, moving vehicles, machines.
Effects: squeezing, cutting, twisting, spraining, bumps and bruises.
Ergonomic hazards

® Ergonomic hazards: from poor ergonomic conditions, awkward
position, confined spaces, heavy physical workload.

Effect: musculoskeletal diseases.

Effects: severe bruises, amputations, cuts and sharp injuries, crushing.

® Mechanical hazards from moving machines and tools and from moving cobots and robots.
Risks from mechanical hazards may decrease, depending on takeover of specific task by cobots/robots.
Better design of products (ecodesign) could reduce hazards associated to maintenance operations.

Effects: severe bruises, amputations, cuts and sharp injuries, crushing.
* Slips and trips, obstacles, table edges, moving vehicles, machines.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

® Ergonomic hazards: from poor ergonomic conditions, awkward position, confined spaces,
heavy physical workload. In spite of this, risks from ergonomic hazards may decrease,
depending on take over of specific task by cobots/robots. On the other hand, workers are
increasingly exposed to ergonomic hazards such as lack of exercise/inactivity because
of operating autonomous machines and cobots from computer workstations.

Ecodesign may help to reduce exposure to awkward positions of maintenance workers if
safe maintenance of the machinery is taken into consideration from the beginning.

Effects: musculoskeletal diseases.

Electrical hazards

e Electrical hazards: contacts with live parts or
connections or exposure to arc flash.

Effect: fatal accident.

Electrical hazards: contacts with live parts or connections or exposure to arc flash.

Electrical hazards from woodworking machines (maybe broken) during maintenance
and repair as well as from autonomous or highly autonomous equipment

Effect: fatal accident.

Hazards due to physical effects/physical agents

* Noise

Effects: hearing loss, headache, nervousness, poor concentration.

 \/ibrations

Effects: hand-arm-vibration syndrome (e.g. white finger disease).

Noise: exposure to noise and vibration may decrease, depending
on takeover of specific tasks by cobots/robots.

Noise maybe reduced due to ecodesign of machinery operating quieter and more environmental-friendly.

Effects: hearing loss, headache, nervousness, poor concentration.

Vibrations: exposure to vibration risks may decrease, depending
on takeover of specific task by cobots/robots.

Vibration maybe reduced due to ecodesign of machinery operating with
less vibration energy and more environmental-friendly.

Effects: hand-arm-vibration syndrome (e.g. white finger disease).

Explosion and fire hazards

 Explosion and fire hazards from materials, including
wood dust, solvents and chemicals.

Effects: burns, fatal accidents.

Explosion and fire hazards from materials, including wood dust, solvents and chemicals. Risks from
explosion and fire may decrease, depending on takeover of specific task by cobots/robots.

Solvents and cleaning products used for maintenance tasks may be based on
less hazardous substances (e.g. solvents) and prevent fire hazards.

Effects: burns, fatal accidents.
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2020 Current situation

2025-30 Situation forecast

Work environmental hazards

Work environmental hazards: excessive heat and cold, poor lighting.

Effects: cardiovascular diseases, negative effects on muscles,
tendons and joints, cold, eye strain, poor concentration.

Work environmental hazards: poor lighting, climate and temperature.

Effects: cardiovascular diseases, negative effects on muscles, tendons
and joints, cold, eye strain, headache, poor concentration.

Hazards through dangerous substances

® Chemical hazards/ dangerous substances: asbestos, glass fibre,
vapours, fumes, dust, solvents. Injury of the eyes caused by
splashing lubricants, allergies due to contact with solvents, oils,
hydraulic fluids and lubricants, exposure to dust. Contact with
substances that are generated as by-products during maintenance
activities and by the equipment used, such as welding fumes,
diesel exhaust (e.g. from generators), and sanding dust.

Effects: contamination/intoxication, skin
diseases, respiratory diseases, cancer.

* Biological hazards: bacteria, mould and fungi (e.g.
lubricants may contain biological hazards).

Effects: contamination/intoxication, skin diseases,
respiratory diseases, infections.

Chemical hazards/ dangerous substances: asbestos, glass fibre, vapours, fumes, dust, solvents,
new materials. Injury of the eyes caused by splashing lubricants, allergies due to contact

with solvents, oils, hydraulic fluids and lubricants, exposure to dust. Contact with substances
that are generated as by-products during maintenance activities and by the equipment

used, such as welding fumes, diesel exhaust (e.g. from generators), and sanding dust.

The risk of being exposed to chemicals may decrease, depending on takeover of specific

tasks by cobots/robots. Risks may decrease with use of cobots/robots.

Maybe reduced, if the use of hazardous chemicals in products used for
maintenance will be reduced/substituted due to circular economy.

Effects: contamination/intoxication, skin diseases, respiratory diseases, cancer.

New materials (e.g. nanomaterials): Nanotechnology and nanomaterials may be used
in woods as well as wood-composite materials in order to improve some of their
properties, e.g. to improve the water resistance or thermal conductivity.

Effects: not yet well known, included are among others inflammation
and tissue damage, fibrosis and tumour generation.

Recycling programs: Recycled material may contain dangerous substances, to the
latest findings carcinogen or repro-toxic. (nowadays restricted by law (REACH)).

Effects: contamination/intoxication, skin diseases, respiratory diseases, cancer.

Biological hazards: bacteria, mould and fungi (e.g. lubricants may contain biological
hazards). Risk from non-targeted activities with microorganism.

Risks may decrease with use of cobots/robots.

Maintenance of machinery and systems such as: waste treatment,
waste water treatment systems and power plant stations.

New Companies using their own waste as an energy source (Shifting to renewable
energies — e.g. from biomass), operate their own waste water treatment system.

Effects: contamination/intoxication, allergies, skin diseases, respiratory diseases, infections.

Psychosocial hazards

¢ Organisation of work: time pressure, shift work, stress, often
related to poor work organisation and lack of training.

e Social relationship: difficult discussion with the
management, difficult partners, lack of information.

* Working method: teamwaork, working outside of “core working hours".

Effects: stress, burnout.

Organisation of work: time pressure, shift work, stress, often related to poor work
organisation lack of training and increased demand on flexibility and digital know how.

Lack of experience: New software and digital devices require training, some workers may
not have enough competences and may feel overloaded, not experienced enough.

Increased demand on competences and up-to-date knowledge on the
current development in circular economy and recycling industry.

Working with materials which have previously been manufactured: new
skills need to be acquired throughout the production cycle.

Repair, remanufacture and selective disassembly require new methods and procedures.

Social relationship: difficult discussion with the management, difficult
partners, lack of information, lack of social contacts.

Working method: working outside of “core working hours”, digital equipment, cognitive interactions
between autonomous techniques. The use of cobots and other digital techniques may increase the
risk of working alone and feeling isolated. Cognitive interactions between a robot and a human worker
can lead to mental stress. Long period of concentration working with computer and new software
and performing multitasking, increased demand on flexibility as workers may work from everywhere
with mobile devices. Workers are also at risk of being permanent available outside working hours.

Maintenance of machines and plants emerged from circular economic and
sustainable oriented strategies/products/marketing projects.

Effects: stress, burnout.
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Skills and competences needs

Forecast of training new needs due to sector circular economy transition (in green for 2030) and digitalization
(in blue for 2025) for the occupational profile: Maintenance & repair engineer - ISCO 2141s

Essential skills and competences

Advise on efficiency improvements | YES,changed ®© ®© ®© ®© e e o o o o o e o ®
Conduct quality control analysis = YES, changed e o e o o o e o
Conduct routine machinery checks | YES, changed = ® ® ® °
Create solutions to problems | YES,changed ®© © © o © o o o o o o ° °
Inspect industrial equipment = YES, changed @ ° [ °
Inspect machinery | YES, changed @ ° ° °
Maintain equipment | YES, changed = ® [ ) [} [ ) ) ®
Maintain machinery = YES, changed =@ ° ° (] e o °
Manage budgets = YES,changed ®© © o o o o o e oo e o
Perform machine maintenance | YES, changed L L4
Perform testrun | YES, changed ° ®
Resolve equipment malfunctions | YES, changed L] L
Troubleshoot | YES, changed ) )
Use testing equipment | YES, changed L L4
Work safely with machines | YES, changed ® ® @ @ ® e o o o ° [
Write technical reports | YES, changed ® © @ @ ° e o CEK)
Essential knowledge
Engineering principles YES
Engineering processes YES
Maintenance and repair | YES, changed e o °
Mechanics YES
Quality assurance procedures  YES,changed @ ®© © © e e o o o o o

Generic green skills, knowledge and competences (*)

Environmental awareness and willingness to learn NEW e & &6 &6 o o o o o o o

Systems and risk analysis skills NEW
Innovation skills NEW e & & 06 o o o 0o o o o
Coordination, management and business skills NA
Communication and negotiation skills NEW e o o o o [ e o o
Marketing skills NA
Strategic and leadership skills NA
Consulting skills NA
Networking, information technology and language skills NEW
Adaptability and transferability skills NEW o o o o e o o
Entrepreneurial skills NA
Waste, energy and water quantification and monitoring NEW ® e o o o o o o
Material use and impact quantification and monitoring NEW

Material use and impact minimisation

62 (*) Source: Strietskallina et al. and Dr. Margarita Pavlova
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Furniture designer
ISCO 2163s

You will find three different types of
tables for each occupational profile,
where the forecasted changes due to
sector circular economy transition
are in green colour and due to

sector digitalization are in blue colour.

Tasks changes
Current and forecasted tasks changes.

Hazards and risks changes
Current and forecasted risks changes.

Skills and competences need
Forecast of training new needs.

Furniture designer
ISCO 2163s

Unfold this to see the current occupational
profile description and its tasks and

to relate them to the following green
table and first yellow table.

Tasks changes

Hazards and risks changes

Hazards and risks comments




Furniture designer
ISCO 2163s

2020

Occupational profile

Current profile description

Furniture designers work on items of furniture and related
products. They design the product and are involved in

its production as craftsmen and designers or makers.

The conception of furniture combines innovative design,
functional requirements and aesthetic appeal.

* Works in a customer-oriented manner.

* Considers cost- and time-effectiveness.

e Contributes to continuous improvement of

ReSOLVE levers*

Reclaim, retain, and regenerate health of ecosystems
Return recovered biological resources to the biosphere

Reduce product replacement speed and increase product

utilisation by sharing it among different users

Reuse products throughout their technical lifetime

Prolong products lifetime through maintenance

Prolong products lifetime through repair

Prolong products lifetime through design for durability

Increase performance/efficiency of products

Customisation/made to order

Reproductible and adaptable manufacturing

Minimize waste in production and supply chain

Increase efficiency of production processes

Remanufacture products and/or components

Implement take-back programs

Promote the cascade use of wood

Promote extraction of biochemicals from organic waste

g =
3
@ ]
5] £
work processes in the company. 2 2 0
« Cooperates with other departments (administrative, c g o
commercial and technical services). g o @ 2
e Assists in the implementation of quality assurance activities. g g g @ CIEJ
3 E E o = a <
p £ £ = 3 g g
Current profiles tasks (-5 n n n o = o
A Dgtermlnmg thg objgctlvgs and constraints of the design ° ° ° ° ° ° ° ° ° ° ° ° °
brief by consulting with clients and stakeholders.
B Formulatlvng design concepts for industrial, ~ ~ o ~ O ~ ~ O O ~ O ~ O
commercial and consumer products.
c Harmoanlng aest_hetlc con5|derat_|ons W|th technical, ° ° ° ° ° ° ° ° ° ° ° ° °
functional, ecological and production requirements.
D Preparing sketches, diagrams, |Ilgstrat|0n$, plans, . A o A O A A o O A O A O
samples and models to communicate design concepts.
£ Negotiating design solutions with c.IlentS, mana- ° ° ° ° ° ° ° ° ° ° ° °
gement, and sales and manufacturing staff.
Selecting, specifying and recommending func-
F  tional and aesthetic materials, production me- ) ) ) ) [ ) ) ) ° [ ) ) ) [ ) ) [ )
thods and finishes for manufacture.
G Detailing apd documentlng the se- ° ° ° ° ° ° ° ° ° ° ° ° ° °
lected design for production.
H Preparing and commissioning prototypes and samples. ° ° ° ° ° ° ° ° ° ) ° )
| Superwsmg the preparation of pattgrns, programmes ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
and tooling, and of the manufacturing process.

*McKinsey center and Ellen MacArthur Foundation

64 Oddl: \iysledky




Tasks changes

Current and forecasted tasks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Furniture designer - ISCO 2163s

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Furniture designers work on items of future furniture and related products exploiting the newest
eco-design methods, software and tools and the data and information collected through the
highly connected and digitised company ecosystem. They design the product and are involved
in its production as craftsmen and designers or makers. The conception of furniture combines
innovative design, functional and environmental requirements and aesthetic appeal.
e Uses digitization tools to work in a customer-oriented manner
« Considers cost, environmental impact and time-effectiveness.
» Contributes to continuous improvement of work processes in the company.
¢ Cooperates with other departments (administrative, commercial, ICT and technical services).
e Assists in the implementation of quality assurance and sustainability activities.
* Applies a life-cycle thinking approach and the ecodesign methodology.
* Uses tools to assess the environmental profile of the designed product

(e.g. impact of the materials used in the product, etc.).

Virtualise direct aspects of the product

Virtualise indirect aspects of the product

Replace old materials with advanced renewable ones
Choose new products and services

Apply new technologies

Virtualise
Exchange

Profile tasks forecast

Determining the objectives and constraints of the design (including environmental
performance) using real life computational simulation models and integrating environmental

° ° ° } o ; : o
A protection criteria over product's lifecycle, by consulting with clients and stakeholders
and aligned with the circular economy-oriented strategies of the organisation.
5 Formulating design concepts, based on a life-cycle thinking and circularity approach and using rapid

experimentation and digital models, for industrial, commercial and consumer products and services.

Use virtual models to help harmonizing aesthetic considerations with technical,
C functional, ecological and production requirements, considering the complete life-
cylce of the product, from raw materials selection to end-of-life scenario.

Make digital (virtual) models and physical samples and models through rapid prototyping to communicate
design concepts and the environmental performance of the product, considereing its complete life-cycle.

Negotiating digital design solutions with clients, management, and sales and manufacturing
staff based on the sustainability strategies of the customers and the organisation.

Selecting, specifying and recommending functional, environmental-friendly and aesthetic materials,
F ecoefficient production methods and finishes for manufacturing using the highly digitised set
of tools and considering the complete life-cycle of the products (e.g. end-of-life scenario).

G Detailing and documenting the selected circular economy-oriented and digital design for production.

Preparing and commissioning physical and digital prototypes, models and samples to
assess the technical & environmental performance of the product, prior its launch.

Supervising the preparation of patterns, programmes and tooling, and of the digital manufacturing
process, to reduce its environmental impact, for example energy consumption or waste generation.

P JiT NA OBSAH
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Furniture designer
ISCO 2163s

2020

Occupational profile

Current profile description
Furniture designers work on items of furniture and related
products. They design the product and are involved in

New categorization of hazards

® 2
8 S 2
5 S o
B g ®
£ ‘ = 5
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its production as craftsmen and designers or makers. £ g © K = 2 = S
. . . . . . - ~ =1 =
The conception of furniture combines innovative design, § s 2 5 ) = . e S
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- - o S = g S = n ] S @ o = g
* Works in a customer-oriented manner. w g 5 U E E = [ © = ° oo £ § =
. . X 2 o A —_ o
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§ = = & T 2 6 - 8 2 « L u B 8 ® e £ @ gy g £ 9 g 2 % 8 ¢ 5 8§ B
£ 2 n £ § & £ € 2 2 § ° B 5 § ¢ B T ® x T ® T & g £ o ¥ ¥ £ a0 & 3
C 5 £ S 8 w 6 Z =2 ¢ ~x v v 8 0o ©C E = = = ® o 9 3 2 g =2 ¢ Y u o
S £ 3 2 2 & a ¥ § § N 2 5 5 9 5 5 ¢ E o N O = O o B > o 2 &
. c c = T & O 2 v g ¥ ¢ M © 2 [y = © o = o0 8 3 o ® @ o 2 O© = X 0o
Current profiles tasks = 5 a >S5 6 w2 e SomwT =35 SEZ o 2addazxxzondzc@md=zad S =2
A Determining the objectives and constraints of the design
brief by consulting with clients and stakeholders.
B Formulating design concepts for industrial,
commercial and consumer products.
c Harmonizing aesthetic considerations with technical,
functional, ecological and production requirements.
D Preparing sketches, diagrams, illustrations, plans,
samples and models to communicate design concepts.
£ Negotiating design solutions with clients, mana-
gement, and sales and manufacturing staff.
Selecting, specifying and recommending func-
F  tional and aesthetic materials, production me-
thods and finishes for manufacture.
G Detailing and documenting the se-
lected design for production.
H Preparing and commissioning prototypes and samples. °

Supervising the preparation of patterns, programmes
and tooling, and of the manufacturing process.

No changes @ Reduced due to Circular Economy @ New or increased due to Circular Economy @ Reduced due to digitalization
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Current and forecasted tasks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Furniture designer - ISCO 2163s

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Furniture designers work on items of future furniture and related products exploiting the newest
eco-design methods, software and tools and the data and information collected through the
highly connected and digitised company ecosystem. They design the product and are involved
in its production as craftsmen and designers or makers. The conception of furniture combines
innovative design, functional and environmental requirements and aesthetic appeal.
* Uses digitization tools to work in a customer-oriented manner
 Considers cost, environmental impact and time-effectiveness.
* Contributes to continuous improvement of work processes in the company.
¢ Cooperates with other departments (administrative, commercial, ICT and technical services).
e Assists in the implementation of quality assurance and sustainability activities.
* Applies a life-cycle thinking approach and the ecodesign methodology.
* Uses tools to assess the environmental profile of the designed product

(e.g. impact of the materials used in the product, etc.).

Lack of involvement in making decisions that affect the worker

Poorly designed workplace environment (incl. software)
Stress due to long period concentration and awareness

Ineffective communication, lack of support from

management or colleagues

Increased demands on flexibility
Working alone/isolation

Poor organisation of work
Repetitive, monotonous work
Lack of work experience
Workload: overload/underload

Cognitive strain

Profile tasks forecast

Determining the objectives and constraints of the design (including environmental
performance) using real life computational simulation models and integrating environmental

A protection criteria over product's lifecycle, by consulting with clients and stakeholders
and aligned with the circular economy-oriented strategies of the organisation.
g Formulating design concepts, based on a life-cycle thinking and circularity approach and using rapid

experimentation and digital models, for industrial, commercial and consumer products and services.

Use virtual models to help harmonizing aesthetic considerations with technical,
C functional, ecological and production requirements, considering the complete life-
cylce of the product, from raw materials selection to end-of-life scenario.

Make digital (virtual) models and physical samples and models through rapid prototyping to communicate
design concepts and the environmental performance of the product, considereing its complete life-cycle.

Negotiating digital design solutions with clients, management, and sales and manufacturing
staff based on the sustainability strategies of the customers and the organisation.

Selecting, specifying and recommending functional, environmental-friendly and aesthetic materials,
F ecoefficient production methods and finishes for manufacturing using the highly digitised set
of tools and considering the complete life-cycle of the products (e.g. end-of-life scenario).

G Detailing and documenting the selected circular economy-oriented and digital design for production.

Preparing and commissioning physical and digital prototypes, models and samples to
assess the technical & environmental performance of the product, prior its launch.

Supervising the preparation of patterns, programmes and tooling, and of the digital manufacturing
process, to reduce its environmental impact, for example energy consumption or waste generation.

P JiT NA OBSAH

1 Cobotics (Squeezing, bumping, crushing, cutting, amputation, drawing-in/trapping).
2 Run over, roll over, falls from height.
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Current and forecasted risks changes due to sector circular economy transition (in green for 2030) and
digitalization (in blue for 2025) for the occupational profile: Furniture designer — ISCO 2163s

2020 Current situation

2025-30 Situation forecast

Work area: office workplace, computer workplace, meeting room,

sales rooms, discussion with difficult clients, managers and

manufacturing staff, workshop for preparing prototypes and patterns.

Work area: office workplace, computer workplace, meeting room, sales rooms, discussion with
difficult clients, managers and manufacturing staff, workshop for preparing prototypes and
patterns, use of complex software, use of digitalized tools. Taking into consideration design of
sustainable products made from e.g. recycled materials with energy saving processes.

Mechanical hazards

® Mechanical hazards: (when working in workshops to
prepare prototypes): from moving machines and tools.

Effects: bruises, cuts and sharp injuries, crushing.

* Slips and trips, obstacles, table edges, moving vehicles, machines.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

® Mechanical hazards: (when working in workshops to prepare prototypes): from moving machines and tools.

Effects: bruises, cuts and sharp injuries, crushing.
* Slips and trips, obstacles, table edges, moving vehicles, machines.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

Ergonomic hazards

e Ergonomic hazards: from poor ergonomic conditions
and inactivity, prolonged sitting and from poor
ergonomic practices with mobile devices.

Effects: chronic neck and back pain, obesity
and cardiovascular diseases.

* Ergonomic hazards: from poor ergonomic conditions and inactivity, prolonged sitting and from poor
ergonomic practices with mobile devices. Digitalization put workers at risk of being exposed to
ergonomic hazards such as lack of exercise/inactivity because of operating autonomous or semi-
autonomous machines from office workstations. Inactivity may increase with further digitalization.

Effects: chronic neck and back pain, obesity and cardiovascular diseases.

Electrical hazards

e Electrical hazards: contacts with live parts or
connections or exposure to arc flash.

Effect: fatal accident.

Electrical hazards: contacts with live parts or connections or exposure to arc flash.

Effect: fatal accident.

Work environmental hazards

* Work environmental hazards: software not appropriate, poor
lighting and inappropriate indoor air quality and temperature.

Effects: eyestrain, headache, colds, cardiovascular problems.

Work environmental hazards: software not appropriate, poor lighting
and inappropriate indoor air quality and temperature.

Effects: eyestrain, headache, colds, cardiovascular problems.

Hazards through dangerous substances

Experiments and work with new materials and with recycled materials.

Effects: not yet well known, included are among others skin diseases, respiratory diseases, cancer.

Psychosocial hazards

 Organisation of work/content of work: tight deadlines,
performance pressure, high expectations regarding creativity,
difficult negotiations, no clear distinction between private life
and work life, overload, lack of training and information.

e Social relationship: difficult clients, difficult colleagues.

* \Working method: working alone frequently,
cooperation with other departments.

Effects: stress, burnout and emotional distress, suffering
from depression, cardiovascular problems, sleep disorders.

Organisation of work/content of work: tight deadlines, performance pressure, high
expectations regarding creativity, difficult negotiations, no clear distinction between
private life and work life, overload, lack of training and information.

Increased demand on competences and up-to-date knowledge on the
current development in circular economy and recycling industry.

Social relationship: difficult clients, difficult colleagues.

Working method: working alone frequently, cooperation with other departments; digitalization may
increase long period of concentration working with computer and new software and performing
multitasking, increased demand on flexibility as workers may work from everywhere with mobile
devices. Increased demand on knowledge regarding the design of sustainable products respecting
circular economy. Workers are also at risk of being permanent available outside working hours.

Lack of work experience: new software and digital devices require training, some workers
may not have enough competences and may feel overloaded, not experienced enough.

Deciding on circular economic and sustainable oriented strategies/products: increased demand on skills
and knowledge/keeping up-to-date regarding the current development in circular economy and sustainable
oriented strategies/products (staying up-to-date; further training for new technologies and processes).

Workers are at risk of cognitive strain due to interactions between digitalized instruments and autonomous
technologies. The use of cobots and other digital techniques may increase the risk of working alone
and feeling isolated. Working in a customer-oriented manner requires an increased flexibility.

Effects: stress, burnout and emotional distress, suffering from
depression, cardiovascular problems, sleep disorders.
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Skills and competences needs

Forecast of training new needs due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for
the occupational profile: Furniture designer — I1SCO 2163s

Essential skills and competences

Adapt to new design materials YES
Attend design meetings | YES, changed ° ° )
Consult with design team | YES, changed ° o o
Design original furniture | YES, changed )
Develop design concept | YES,changed ® ®© © © @ o o o o 0o 0 o o (] (] °
Gather reference materials for artwork NO
Monitor art scene developments YES
Monitor exhibition designs YES
Monitor sociological trends | YES,changed ® (@ @ © o @ o © @ @ ¢ ¢ o o
Monitor textile manufacturing developments YES
Present detailed design proposals | YES, changed (] e o o ° °
Transfer designs  YES,changed ® @ © © © © o @ @ @ @ ¢ o o ° ° °
Essential knowledge
Art history YES
Aesthetics YES
Copyright legislation YES
Design principles | YES,changed ®@ @ @ ®© © © ©¢ @ @ @ @ o o o ° e o o o
Engineering principles | YES, changed
Engineering processes | YES, changed | ® (BN BN [ BN
Ergonomics YES
Industrial design ' YES,changed ®© © @ ®© o o © @ @ @ @ ©¢ o o ° e o (o
Manufacturing processes = YES, changed | ® [ 2N BN °
Mathematics NO

Generic green skills, knowledge and competences (*)

Environmental awareness and willingness to learn NEW e o 0o o o o e o o o
Systems and risk analysis skills NA
Innovation skills NEW e o o o ° [ BN °
Coordination, management and business skills NEW o [ BN ] e o o e o
Communication and negotiation skills NEW L] [ °
Marketing skills NEW [ ® ® e o o )
Strategic and leadership skills NA
Consulting skills NEW (] [ BN ] e o 0o 0o 0 o o
Netwaorking, information technology and language skills NEW [ ® ® ° ® o |0
Adaptability and transferability skills NEW ® [ [ 2K AN BN ] [ o |0
Entrepreneurial skills NEW e o o o o ® ® e o o o
Waste, energy and water quantification and monitoring NEW ® [ ] ® e o o
Material use and impact quantification and monitoring NEW ® [ o o o0 o e o o
Material use and impact minimisation NEW e o 0o o o [ ° e o o

(*) Source: Strietskallina et al. and Dr. Margarita Pavlova
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Cabinet-maker and
related workers

ISCO 7522

You will find three different types of
tables for each occupational profile,
where the forecasted changes due to
sector circular economy transition
are in green colour and due to

sector digitalization are in blue colour.

Tasks changes
Current and forecasted tasks changes.

Hazards and risks changes
Current and forecasted risks changes.

Skills and competences need
Forecast of training new needs.

Cabinet-maker and
related workers

ISCO 7522

Unfold this to see the current occupational
profile description and its tasks and

to relate them to the following green
table and first yellow table.

Tasks changes

Hazards and risks changes

Hazards and risks comments




Cabinet-maker and
related workers |ISCO 7522

2020

Occupational profile

Current profile description
Cabinet-makers and related workers make, decorate
and repair wooden furniture, carts and other vehicles,
wheels, parts, fittings, patterns, models and other
wooden products using woodworking machines,
machine tools and specialized hand tools.
* Works in accordance with basic health and safety regulations,
including environmental protection and efficient energy use.
e Works in a customer-oriented manner.
* Considers cost- and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
* Contributes to continuous improvement of
work processes in the company.
e Coordinates work with the rest of the team,

ReSOLVE levers*

Reclaim, retain, and regenerate health of ecosystems
Return recovered biological resources to the biosphere

Reduce product replacement speed and increase product

utilisation by sharing it among different users

Reuse products throughout their technical lifetime

Prolong products lifetime through maintenance

Prolong products lifetime through repair

Prolong products lifetime through design for durability

Increase performance/efficiency of products

Customisation/made to order

Reproductible and adaptable manufacturing

Minimize waste in production and supply chain

Increase efficiency of production processes

Remanufacture products and/or components

Implement take-back programs

Promote the cascade use of wood

Promote extraction of biochemicals from organic waste

g =
g
o o
g E
report to his/her team leader. 2 2 0
« Cooperates with other departments (administrative, g g -g
commercial and technical services). g Q @ b=
e Assists in the implementation of quality assurance activities. g 2 o @ CIEJ
o o — w
& & = 5 £ g z
Current profiles tasks & A v & 53 S &
Operating woodworking machines such as power saws,
jointers, mortisers and shapers, and using hand tools to
A cut, shape and form parts andlcomponents. ° ° ° ° ° ° ° ° ° ° ° °
- Selecting, controlling, mounting and replacement of
cutting tools on the woodworking machines.
- Operating woodworking machines.
Studying plans, verifying dimensions of articles
B to be made, or preparing s'pemﬁ'catlorjs and ~ - ~ A ~ ~ A ~ o ~ ~ ~ °
checking the quality and fit of pieces in order
to ensure adherence to specifications.
Trimming joints and fitting parts and subassemblies to-
C  gether to form complete units using glue and clamps, and ° ° ° ° ° ° ° ° ) ° ° ° )
reinforcing joints using nails, screws or other fasteners.
Making, restyling and repairing various wooden arti-
D cles such as cabinets, furniture, vehicles, scale mo- e ) ) [ ) ) ) [ ) ) [ ) ) ) [ ) ° [ )
dels, sports equipment and other parts or products.
£ Decorat!ng furniture and flx.tures by inlaying wood ° ° ° ° ° ° ° ° ° ° ° °
or applying veneer and carving designs.
F Finishing surfaces of wooden articles or furniture. ° ° ® ° ° ° ° ° ° °
G ° ° ° ° ° ° ° ° °
H ° ° ° ° ) ° ° ) ° ) ° ° ) ° )

*McKinsey center and Ellen MacArthur Foundation
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Tasks changes

Current and forecasted tasks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Cabinet-maker and related workers - 1ISCO 7522

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Cabinet-makers and related workers make, decorate and repair wooden furniture, carts and other vehicles,
wheels, parts, fittings, patterns, models and other wooden products using highly digitized, connected,
ecoefficient and automated woodworking machines and machine tools as well as specialized hand tools.
 Works in accordance with basic health and safety regulations, including
environmental protection and efficient energy use.
e Uses digitization tools to work in a customer-oriented manner.
» Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
» Contributes to continuous improvement of work processes in the company.
e Coordinates work with the rest of the team, report to his/her team leader.
¢ Cooperates with other departments (administrative, commercial, ICT and technical services).
e Assists in the implementation of quality assurance and sustainability activities.
* Assists in the reduction of the environmental impact of the manufacturing, repair, remanufacturing
or recycling processes (e.g. waste generation or energy use reduction, etc.).
* Applies a life-cycle thinking and favour the future disassembly of the
product for maintenance, repair, reuse or recycling.

Virtualise direct aspects of the product

Virtualise indirect aspects of the product

Replace old materials with advanced renewable ones
Choose new products and services

Apply new technologies

Virtualise
Exchange

Profile tasks forecast

Operating connected, digitized, ecoefficient and highly automated, even autonomous
woodworking machines, such as power saws, jointers, mortisers and shapers,
and using hand tools to cut, shape and form parts and components.
A * Selecting, controlling, mounting and replacement of cutting tools on the woodworking machines.
¢ Operating connected, digitized, ecoefficient and highly automated woodworking machines.
¢ Optimising the use of resources and energy and reducing to
maximum the generated waste (e.g. wood scrap).

Simulating, using digital twins, to study and optimise plans, verifying dimensions of articles to
B be made, or preparing specifications and checking the quality and fit of pieces in order to ensure
adherence to technical & environmental specifications, including product durability, reparability, etc.

With the help of cobots trim joints and fit parts and subassemblies together to
autonomously form complete units using glue and clamps, and reinforcing joints
using nails, screws or other fasteners, considering the future disassembly needs and
potential reparability of the product (e.g. reducing glued components, etc.).

Through human-robot collaboration make, restyle and repair various wooden articles such as
D cabinets, furniture, vehicles, scale models, sports equipment and other parts or products, in line with
the circular economy-oriented strategies of the organisation (e.g. increase product durability).

Create environmental-friendly designs, using digital simulation tools like digital twins
and augmented reality, and decorate furniture and fixtures by inlaying wood or applying

E veneer and carving designs with the use of automated and ecoefficient machines such as
laser-cutting cobots and other human-robot collaboration, using sustainable materials
and taking into account future disassembling and whole product life cycle.

Finishing surfaces of wooden articles or furniture using non-hazardous substances (e.g. low-
F VOCs chemicals) through highly automated, even autonomous machines, cobots and robots,
that can be remotely operated (with the help of Augmented Reality) using big data.

Selective and/or destructive disassembling of out of use or defective wood-based furniture
products for separation of materials and elements for further recovery or recycling.

Operating tools and highly digitized, connected and automated woodworking machines
H for the maintenance, reparation and/or re-manufacturing of wood-based furniture
products, including cleaning, polishing and/or additional finishing treatments.
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Cabinet-maker and
related workers ISCO 7522

2020

Occupational profile

Current profile description

Cabinet-makers and related workers make, decorate

and repair wooden furniture, carts and other vehicles,

wheels, parts, fittings, patterns, models and other

wooden products using woodworking machines,

machine tools and specialized hand tools.

* Works in accordance with basic health and safety regulations,
including environmental protection and efficient energy use.

New categorization of hazards

® 2
8 S 2
5 S o
= o 1)
iE s = E
5 W o "] 0
a ks] o= 3 c
] ©
: ) b L = = £ 50
e Works in a customer-oriented manner. £ o B I = i w 3
. . . . = o 00 ~ = ~ g n o
» Considers cost- and time-effectiveness when planning 2 5 £ 5 0 a 3 _ o o
and organizing his/her work in his/her area of influence. W 5 =2 = 3 9 " o 2 £ E 5
. . . 4] R = ) a
» Contributes to continuous improvement of w g = E E = T ﬁ = § 00 = *g %
work processes in the company. 8 5 F © T © E © 8 . R (A 2 2 o ©
f ! a = = 2 4/ &5 - T o © C = ] ] S w -
e Coordinates work with the rest of the team, w oo 4 © w S S © U o £ o £ ©O o 5 = S B own =
; B c o &5 £ w S 2 o © = e S v B o = : w S § T § ©
report to his/her team leader. 8 5 5 % 3 - '.g £ ¢ E £ 8 = 5 % S T = 3 SoF =B £ R 5 82 o
« Cooperates with other departments (administrative, Es g 8 w E w N ¢ = % @ = _ 8 g 5 E S 5 5 o v g § 5 £ 2 8 =
K . . = 5 —_ =] 3 — 1
commercial and technical services). S T £ 3383 425339 E Y =23 s SO & £ 2«2 F x 2 8 g ;ﬁ S
* Assists in the implementation of quality assurance activities. & £t 5 ES &£ EE 8§ v Y335 G2 c 2 % 5 2 E £ %9 e 5 ® o9 v 0oy
c @ = = o £ = © - © £ ) v o0 ™ o o 0 > o
g = = b £ B O o6 - © E «w 2 u T g ® e £ @ g O T € 2 g 2 ®m © ¢ 7 8§ B
£ 2 n £ § & £ € 2 2 § ° B 5 § ¢ B T ® x T ® T & g £ o ¥ ¥ £ a0 & 3
s 5 £ = 8 w o 3 £ & x B 8 R v £ 9 9 EF 5 E 5 N B =S 238 ¢ % =
] S B o = b S 4 3 5 & »n 2 © © £ = = g © > 9 2 &5
. c © c = T & O 2 v g ¥ ¢ M © 2 [y = © o = o0 8 3 o ® @ o 2 O© = X 0o
Current profiles tasks = 5 a >S5 6 w2 e SomwT =35 SEZ o 2addazxxzondzc@md=zad S =2
Operating woodworking machines such as power saws,
jointers, mortisers and shapers, and using hand tools to
A cut, shape and form parts and components. e o °ole ° °
- Selecting, controlling, mounting and replacement of e o
cutting tools on the woodworking machines.
- Operating woodworking machines.
Studying plans, verifying dimensions of articles
to be made, or preparing specifications and
B . ; . ) :
checking the quality and fit of pieces in order
to ensure adherence to specifications.
Trimming joints and fitting parts and subassemblies to- ol e ol o °
C  gether to form complete units using glue and clamps, and °ole ol o ° e o o °
reinforcing joints using nails, screws or other fasteners.
Making, restyling and repairing various wooden arti- olo olo A
D cles such as cabinets, furniture, vehicles, scale mo- ol e - s e o o °
dels, sports equipment and other parts or products.
£ Decorating furniture and fixtures by inlaying wood o o o o o olele °
or applying veneer and carving designs. e o e o °
o ) ) o o °
F Finishing surfaces of wooden articles or furniture. ° . e o . o o o °
G o0 o0 o0 ) L N ) o o o |0 o ° °
H () () () () L B ) o o o o o ° °

No changes @ Reduced due to Circular Economy @ New or increased due to Circular Economy @ Reduced due to digitalization
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Current and forecasted tasks changes due to sector circular economy
transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Cabinet-maker and related workers - 1ISCO 7522

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Cabinet-makers and related workers make, decorate and repair wooden furniture, carts and other vehicles,
wheels, parts, fittings, patterns, models and other wooden products using highly digitized, connected,
ecoefficient and automated woodworking machines and machine tools as well as specialized hand tools.
» Works in accordance with basic health and safety regulations, including
environmental protection and efficient energy use.
* Uses digitization tools to work in a customer-oriented manner.
« Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
» Contributes to continuous improvement of work processes in the company.
» Coordinates work with the rest of the team, report to his/her team leader.
¢ Cooperates with other departments (administrative, commercial, ICT and technical services).
* Assists in the implementation of quality assurance and sustainability activities.
* Assists in the reduction of the environmental impact of the manufacturing, repair, remanufacturing
or recycling processes (e.g. waste generation or energy use reduction, etc.).
* Applies a life-cycle thinking and favour the future disassembly of the
product for maintenance, repair, reuse or recycling.

Lack of involvement in making decisions that affect the worker
Ineffective communication, lack of support from

management or colleagues

Stress due to long period concentration and awareness
Working alone/isolation

Poorly designed workplace environment (incl. software)

Poor organisation of work
Repetitive, monotonous work
Increased demands on flexibility
Lack of work experience
Workload: overload/underload

Cognitive strain

Profile tasks forecast

Operating connected, digitized, ecoefficient and highly automated, even autonomous
woodworking machines, such as power saws, jointers, mortisers and shapers,
and using hand tools to cut, shape and form parts and components.
A Selecting, controlling, mounting and replacement of cutting tools on the woodworking machines.
 Operating connected, digitized, ecoefficient and highly automated woodworking machines.
¢ Optimising the use of resources and energy and reducing to
maximum the generated waste (e.g. wood scrap).

Simulating, using digital twins, to study and optimise plans, verifying dimensions of articles to
B be made, or preparing specifications and checking the quality and fit of pieces in order to ensure
adherence to technical & environmental specifications, including product durability, reparability, etc.

With the help of cobots trim joints and fit parts and subassemblies together to
autonomously form complete units using glue and clamps, and reinforcing joints
using nails, screws or other fasteners, considering the future disassembly needs and
potential reparability of the product (e.g. reducing glued components, etc.).

Through human-robot collaboration make, restyle and repair various wooden articles such as
D cabinets, furniture, vehicles, scale models, sports equipment and other parts or products, in line with
the circular economy-oriented strategies of the organisation (e.g. increase product durability).

Create environmental-friendly designs, using digital simulation tools like digital twins
and augmented reality, and decorate furniture and fixtures by inlaying wood or applying

E veneer and carving designs with the use of automated and ecoefficient machines such as
laser-cutting cobots and other human-robot collaboration, using sustainable materials
and taking into account future disassembling and whole product life cycle.

Finishing surfaces of wooden articles or furniture using non-hazardous substances (e.g. low-
F VOCs chemicals) through highly automated, even autonomous machines, cobots and robots,
that can be remotely operated (with the help of Augmented Reality) using big data.

Selective and/or destructive disassembling of out of use or defective wood-based furniture
products for separation of materials and elements for further recovery or recycling.

Operating tools and highly digitized, connected and automated woodworking machines
H for the maintenance, reparation and/or re-manufacturing of wood-based furniture
products, including cleaning, polishing and/or additional finishing treatments.
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1 Cobotics (Squeezing, bumping, crushing, cutting, amputation, drawing-in/trapping).
2 Run over, roll over, falls from height.
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Current and forecasted risks changes due to sector circular economy transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Cabinet-maker and related workers - ISCO 7522

2020 Current situation

2025-30 Situation forecast

Work area: workshops with wood processing
machines, hand and power tools such as (sanders,
circular/crosscut/ripsaws), wood storage, finishing

of wood products.

Work area: workshops with wood processing machines, hand and power tools such as (sanders, circular/crosscut/ripsaws), wood
storage, storage of new and recycled materials, finishing of wood products, use of digitalized tools, disassembly, dismantling,
repair, reuse, maintenance and remanufacturing of furniture.

Mechanical hazards

* Mechanical hazards from moving machines
and tools. Woodworking machinery exposes
workers to risks of being injured by unprotected
moving parts, contact with moving blades (saw
blade, drill, kick back etc), uncontrolled moving
parts (flying objects, wood chips) and parts with

hazardous shapes (cutting, pointed, rough).

Effects: severe bruises, amputations,
cuts and sharp injuries, crushing.

Slips and trips, obstacles, table edges,
moving vehicles, machines.

Effects: squeezing, cutting, twisting,
spraining, bumps and bruises.

* Mechanical hazards from moving machines and tools and from cobots and robots. Woodworking machinery
exposes workers to risks of being injured by unprotected moving parts, contact with moving blades (saw blade,
drill, kick back etc), uncontrolled moving parts (flying objects, wood chips) and parts with hazardous shapes
(cutting, pointed, rough). Some risks from mechanical hazards may decrease, depending on takeover of specific
tasks by cobots/robots. Most of industrial cobots and robots are unaware of their surroundings therefore
they can be dangerous to workers. Industrial robots can pose several types of hazards based on their origin:
Mechanical hazards such as those arising from unintended and unexpected movements or release of tools.

Remanufacturing and selective disassembling could require new type of tools not available.

Better design of products (ecodesign) could reduce hazards associated to assembly/
disassembly operations, using optimised joining systems, etc.

Effects: severe bruises, amputations, cuts and sharp injuries, crushing.

Slips and trips, obstacles, table edges, moving vehicles, machines.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

Ergonomic hazards

Ergonomic hazards: poor ergonomic
conditions, heavy physical workload.

Effect: musculoskeletal diseases.

Ergonomic hazards: poor ergonomic conditions, heavy physical workload. Risks from ergonomic
hazards may decrease, depending on take over of specific tasks by cobots/robots. On the other
hand, workers are increasingly exposed to ergonomic hazards such as lack of exercise/inactivity
because of operating autonomous machines and cobots from computer workstations.

Maintenance, remanufacturing and repair services as well as dismantling of manufactured goods may be
related to Musculoskeletal Disorders (MSDs) (e.g. awkward positions, heavy lifting and carrying).

This risk could be reduced with ecodesign strategies to facilitate assembly/disassembly (e.g. type of
fasteners, etc.) if occupational safety and health is taken into account when designing the product.

Effect: musculoskeletal diseases.

Electrical hazards

 Electrical hazards: contacts with live parts or
connections or exposure to arc flash. Electrical

hazards from woodworking machines.

Effect: fatal accident.

® Electrical hazards: contacts with live parts or connections or exposure to arc flash. Electrical hazards
from woodworking machines and from autonomous or highly autonomous equipment.

Effect: fatal accident.

Hazards due to physical effects/physical agents

o

Noise

Effects: hearing loss, headache,
nervousness, poor concentration.

Vibrations

Effects: hand-arm-vibration syndrome
(e.g. white finger disease).

Laserlight

Effects: eye damage, negative
effects similar to sunburn.

Noise: exposure to noise may decrease, depending on takeover of specific tasks by cobots/robots.

Noise maybe reduced due to ecodesign of machinery operating quieter and more environmental-
friendly. However, dismantling activities may expose workers still to noise.

Effects: hearing loss, headache, nervousness, poor concentration.

Vibrations: exposure to vibration may decrease, depending on takeover of specific tasks by cobots/robots.
Possible more use of vibrating tools during dismantling, product remanufacturing or repair (polisher, etc.).
Vibration maybe reduced due to ecodesign of machinery operating with less vibration energy and more environmental-friendly.

Effects: hand-arm-vibration syndrome (e.g. white finger disease).

Laserlight: cabinet makers may be exposed to laserlight.

Effects: eye damage, negative effects similar to sunburn.

Fire and explosion hazards

Fire and explosion hazards from materials,

including wood dust, solvents and chemicals.

Effects: burns, fatal accidents.

Fire and explosion hazards from materials, including wood dust, solvents and chemicals. Exposure to fire
and explosion hazards may decrease, depending on takeover of specific tasks by cobots/robots.

Dust maybe emitted during dismantling, remanufacturing or repair activities—
inappropriate dust extraction system increases risk of dust explosion.

Risk from explosion and fire may decrease, depending on the substitution of flammable solvents in glues.

Effects: burns, fatal accidents.
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2020 Current situation

2025-30 Situation forecast

Work environmental hazards

* Work environmental hazards: poor
lighting, climate and temperature.

Effects: negative effects on muscles,
tendons and joints, cold, poor
concentration, eye strain, headache.

Work environmental hazards: poor lighting, inadequate temperature and climate, poor ventilation.

Effects: negative effects on muscles, tendons and joints, cold, poor concentration, eye strain, headache.

Hazards through dangerous substances

¢ Chemical hazards/ dangerous substances:
asbestos, glass fibre, vapours, fumes, dust,
solvents, new materials (nanomaterials).

Effects: contamination/intoxication, skin
diseases, respiratory diseases, cancer.

Chemical hazards/dangerous substances: asbestos, glass fibre, vapours, fumes, dust, solvents, new materials (nanomaterials).
The risk of being exposed to chemicals may decrease, depending on takeover of specific tasks by cobots/robots.

Chemical hazards may be reduced, if OSH will be included in the design of the products/materials (use of less dangerous
substances) and if dangerous substances will be substituted by less dangerous substances (solvents, glues, formaldehyde).

Disassembling, dismantling: Exposure to fibres or dust when disassembling, dismantling products

Effects: contamination/intoxication, skin diseases, respiratory diseases, cancer.

New materials (e.g. nanomaterials): Nanotechnology and nanomaterials may be used in woods as well as wood-composite
materials in order to improve some of their properties, e.g. to improve the water resistance or thermal conductivity.
Effects: not yet well known, included are among others inflammation and tissue damage, fibrosis and tumour generation.
Recycled material: Risk of exposure to dangerous substances may be increased through lack of information on chemicals
contained in recycled products and on ways how to deal with them appropriately. Recycled material may contain

dangerous substances, to the latest findings carcinogen or repro-toxic. (nowadays restricted by law (REACH)).

Effects: contamination/intoxication, skin diseases, respiratory diseases, cancer.

Biological hazards
* Biological hazards: bacteria, mould and fungi.

Effects: contamination/intoxication, skin
diseases, respiratory diseases, infections.

Non-targeted activities with microorganism: selective and/or destructive disassembling for
separation of materials and elements for further recovery or recycling may expose workers to
microorganism such as mould (Recycled, old and used material may contain mould).

Effects: contamination/intoxication, skin diseases, respiratory diseases, infections.

Psychosocial hazards

® Organisation of work: time pressure,
shift work, stress, often related to poor
work organisation lack of training.

 Social relationship: lack of involvement
in making decisions that affect the
worker, difficult colleagues.

* Working method: operating woodworking
machines, working with colleagues.

Effects: stress, burnout and emotional
distress, suffering from depression,
cardiovascular problems, sleep disorders.

Organisation of work: time pressure, shift work, stress, often related to poor work organisation lack of
training, increased demand on flexibility and digital know how, repetitive and monotonous work.

Lack of experience: New software and digital devices require training, some workers may not
have enough competences and may feel overloaded, not experienced enough.

Increased demand on competences and up-to-date knowledge on the current
development in circular economy and recycling industry.

Working with materials which have previously been manufactured: new skills
need to be acquired throughout the production cycle.

Repair, remanufacture and selective disassembly require new methods and procedures.

Social relationship: lack of involvement in making decisions that affect the worker, difficult colleagues, lack of social contacts.

Working method: working with colleagues, operating digital equipment, cognitive interactions with autonomous technologies.
The use of cobots and other digital technologies may increase the risk of working alone and feeling isolated. Cognitive
interactions between a robot and a human worker can lead to mental stress. Long period of concentration working

with computer and new software and performing multitasking, increased demand on flexibility as workers may work

from everywhere with mobile devices. Workers are also at risk of being permanent available outside working hours.

Effects: stress, burnout and emotional distress, suffering from depression, cardiovascular problems, sleep disorders.
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Skills and competences needs

Forecast of training new needs due to sector circular economy transition (in green for 2030) and digitalization
(in blue for 2025) for the occupational profile: Cabinet-maker and related workers - ISCO 7522

Essential skills and competences

Material use and impact minimisation

(*) Source: Strietskallina et al. and Dr. Margarita Paviova

Apply a protective layer | YES, changed [ ° ) °
Apply wood finishes | YES, changed ® @ ° [ ° ) °
Clean wood surface | YES, changed ° ° ° °
Create furniture frames | YES, changed e o e (o o o ° °
Create smooth wood surface | YES, changed ° °
Design objects to be crafted = YES, changed = @ ° e (o o o
Design ariginal furniture | YES, changed @ e (o o o
Join wood elements | YES, changed o o ® ° ° °
Operate drilling equipment | YES, changed e o ° ° ° °
Operate wood sawing equipment | YES, changed e o ° ° ° °
Repair furniture frames | YES,changed | @ ® o @ e (o o o ® °
Sand wood | YES, changed ® ® ) )
Tend boring machine | YES, changed e o [ ° [ °
Disassemble wood-based furniture products NEW e o o o e (o o o ) °
Aurther teps euee ey upeycy | VW ® % @ @ e e e e . .
Repair wood-based furniture pieces, where needed NEW e o o o e (o o o ) °
Essential knowledge
Construction products = YES,changed | @ © ® @ e (o o o
Furniture trends | YES, changed ° e | o °
Sanding techniques | YES, changed e |0 ° ° °
Technical drawings | YES, changed o o e |0 °
Types of wood | YES, changed © @ ° e (o o o
Wood products | YES, changed ° e |0 °
Woodturning | YES, changed o o ° °
Generic green skills, knowledge and competences (*)
Environmental awareness and willingness to learn NEW o o e (o o o
Systems and risk analysis skills NA
Innovation skills NEW e o o [ [ B}
Coordination, management and business skills NA
Communication and negotiation skills NEW ° °
Marketing skills NA
Strategic and leadership skills NA
Consulting skills NEW e o o o °
Networking, information technology and language skills NA
Adaptability and transferability skills NEW e o o e (o o o
Entrepreneurial skills NA
Waste, energy and water quantification and monitoring NEW
Material use and impact quantification and monitoring NEW e o o o e (o o | o
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Woodworking-
machine tool setter
and operator

ISCO 7523

You will find three different types of
tables for each occupational profile,
where the forecasted changes due to
sector circular economy transition
are in green colour and due to

sector digitalization are in blue colour.

Tasks changes
Current and forecasted tasks changes.

Hazards and risks changes
Current and forecasted risks changes.

Skills and competences need
Forecast of training new needs.

Woodworking-
machine tool setter
and operator

ISCO 7523

Unfold this to see the current occupational
profile description and its tasks and

to relate them to the following green
table and first yellow table.

Tasks changes
Hazards and risks changes

Hazards and risks comments




Woodworking-machine
tool setter and operator
ISCO 7523

2020

Occupational profile

Current profile description

Woodworking machine tool setters and operators set-

up, operate and monitor automatic or semi-automatic

woodworking machines such as precision sawing, shaping,

planing, boring, turning and woodcarving machines to fabricate

or repair wooden parts for furniture, fixtures and other wooden

products.

* Works in accordance with basic health and safety regulations,
including environmental protection and efficient energy use.

* Works in a customer-oriented manner.

* Considers cost- and time-effectiveness when planning and
organizing his/her work in his/her area of influence.

* Contributes to continuous improvement of work processes in
the company.

* Coordinates work with the rest of the team, report to his/her
team leader.

ReSOLVE levers*

Reclaim, retain, and regenerate health of ecosystems
Return recovered biological resources to the biosphere

Reduce product replacement speed and increase product

utilisation by sharing it among different users

Reuse products throughout their technical lifetime

Prolong products lifetime through maintenance

Prolong products lifetime through repair

Prolong products lifetime through design for durability

Increase performance/efficiency of products

Customisation/made to order

Reproductible and adaptable manufacturing

Minimize waste in production and supply chain

Increase efficiency of production processes

Remanufacture products and/or components

Implement take-back programs

Promote the cascade use of wood

Promote extraction of biochemicals from organic waste

g =
o 5
o ]
g E
2 9 (%)
« Cooperates with other departments (administrative, g g =
commercial and technical services). e a v =
e Assists in the implementation of quality assurance activities. g 2 o @ GE)
= S 2 o E =
(7] 4 4+ = = [-% >
¥ = = z g 8 g
Current profiles tasks (-5 n n n o = o
Verifying dimensions of articles to be made, or preparing
A specifications and checking the quality and fit of pieces ° o o ° o ° ° ° ° °
in order to ensure adherence to specifications.
Setting up, programming, operating and monitoring
several types of woodworking machines for sawing,
B shaping, boring, drilling, planing, pressing, turning, ® ° ® ) ) )
sanding or carving to fabricate or repair wooden parts
for furniture, fixtures and other wooden products.
Operating preset special-purpose woodworking
C machines to fabricate wooden products such as coat ° [ ° ° ° ° ° ) ° ° ° )
hangers, mop handles, clothespins and other products.
Selecting knives, saws, blades, cutter heads,
D cams, bits or belts according to work piece, ma- ° ° ° ° ° o o )
chine functions and product specifications.
£ Installing.and adjusting blades, cutter heads, boring-bits ° ° ° ° ° ° ° °
and sanding-belts, and using hand tools and rules.
r Selects, controls, mounts ar]d replacgs cut- ~ o A o ~ ~ ~ o
ting tools on the woodworking machines.
Setting and adjusting various kinds of woodworking
G machines for operation by others; reading and inter- ° ° ® ° ® ° ° ° [
preting specifications or following verbal instructions.
H ° ° ° ° ° ° ° ) ° ) ° ° ) ° )

*McKinsey center and Ellen MacArthur Foundation
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Virtualise indirect aspects of the product

Replace old materials with advanced renewable ones

Tasks changes

Current and forecasted tasks changes due to sector circular economy transition
(in green for 2030) and digitalization (in blue for 2025) for the occupational
profile: Woodworking-machine tool setter and operator - ISCO 7523

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Woodworking machine tool setters and operators set-up, operate and monitor ecoefficient,
semi-automatic or fully automated, even autonomous woodworking machines, such as
precision sawing, shaping, planing, boring, turning and woodcarving machines to fabricate,
remanufacture or repair wooden parts for furniture, fixtures and other wooden products.
 Works in accordance with basic health and safety regulations, including

environmental protection and efficient energy use.
e Uses digitization software tools to work in a customer-oriented manner.
» Considers cost, environmental impact and time-effectiveness when planning

and organizing his/her work in his/her area of influence.

T
3
E 9
a ©
w 2
= (<]
&= w0
5] = . ] | ]
i) g IS » Contributes to continuous improvement of work processes in the company.
:E B0 L » Coordinates work with the rest of the team, report to his/her team leader.
& e = ¢ Cooperates with other departments (administrative, commercial, ICT- and technical services).
E S g ¢ Assists in the implementation of quality assurance and sustainability activities.
= 5 = * Assists in the reduction of the environmental impact of the manufacturing, repair, remanufacturing
g & gc',, § % or recycling processes (e.g. waste generation or energy use reduction, etc.).
= © © = 0
+£ =) = a 8
= = i < ] Profile tasks forecast
Using digital quality management to verify dimensions of articles to be made, or preparing
° ° ° A specifications and checking the quality and fit of pieces in order to ensure adherence
to technical & environmental specifications, including product durability.
Setting up, programming, operating and monitoring several types of connected and
o ~ ecoefficient woodworking machines for sawing, shaping, boring, drilling, planing, pressing,
B turning, sanding or carving to fabricate or repair wooden parts for furniture, fixtures and other
wooden products, trying to minimise the generated waste and the use of resources.
Operating special-purpose ecoefficient, automated and real-time optimized woodworking
) o ° C machines to fabricate wooden products such as coat hangers, mop handles, clothespins
and other products, optimising the use of resources and the generation of waste.
Setting up flexible connected machines/cobots for selecting knives, saws, blades, cutter heads,
) ° ° D cams, bits or belts according to work piece, machine functions and product specifications,
optimising the use of resources, consumables and the generation of waste.
° ° ° £ Installing and adjusting blades, cutter heads, boring-bits and sanding-belts using cobots and semi-
autonomous robots, reducing the use of resources, consumables and the generation of waste.
o A ~ = Use cobots for the autonomous selection, control, mounting and replacing of cutting tools on the
woodworking machines, reducing the use of resources, consumables and the generation of waste.
Setting and adjusting through digitized and remote controls various kinds of connected and
° ° ° G ecoefficient woodworking machines for operation by others; studying and interpreting technical
& environmental specifications using simulation models and mixed/augmented reality.
Operating tools and semi-automatic or fully automated, even autonomous woodworking
° ° H machines for the maintenance, reparation and/or re-manufacturing of wood-based

products, including cutting, polishing and/or additional finishing treatments.

P JiT NA OBSAH
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Woodworking-machine
tool setter and operator
ISCO 7523

2020

Occupational profile

Current profile description

Woodworking machine tool setters and operators set-

up, operate and monitor automatic or semi-automatic
woodworking machines such as precision sawing, shaping,
planing, boring, turning and woodcarving machines to fabricate
or repair wooden parts for furniture, fixtures and other wooden
products.

 Works in accordance with basic health and safety regulations,

New categorization of hazards

& £
5 S )
5 S o
= o 1)
iE s = E
S w ] "] 0
! . - . - a =] = g g
including environmental protection and efficient energy use. 5o, @ a c )
. . 0w = c = © =
e Works in a customer-oriented manner. £ g © . © = 2 T ]
* Considers cost- and time-effectiveness when planning and 2 5 2 5 0 a < . © S
.. . . . . — = n
organizing his/her work in his/her area of influence. . & = E @ 9 " w g = E b5
. ) . . - = RS n 3
e Contributes to continuous improvement of work processes in w g ‘g 0 E 5 = @ © 1 ° oo g *g %
o = = e — m©
the company. 8 5 3 © T © = T 8 . N o e =2 e - ©
R . . a c o S 28 v 5 = s o [© C b5 © © U wn —
» Coordinates work with the rest of the team, report to his/her 8 w 5 5 o w © 5 5 % (8 £ 9 £ o T I = w 2B uw o 5
team leader. 5 S B & 3 . 2 2 E = 3 s § £ § T B 3 P58 £ R85 gL
. . . o o= (<] y 0 — = =
« Cooperates with other departments (administrative, E’ 2 E o E w82 E 3z 8 8 _ 8 g 5 E S 5 %" g w g § T £ ¥ 8 =
) ) X = < a K} is) v Z 3
commercial and technical services). T 8 £ 8 3 a - Y E E % g o £ ¥ B E 3 v -g gz 2 g = % S
* Assists in the implementation of quality assurance activities. 2 5% 5 E 5 & E E 8 v £ 5w G oa c £ g § g E € a w % e o B o § ¢ v T
S 2 2 wis B 9 6 - 8 2 « 2 u W S w 2 ® g W gy T o 2§ @ 2 § 0 7 °o f
8 5 € € & & g > 2 & © B £ & o B £ & E = &2 = = c ¢ E g w8 & 0 o ¥
S 2 g = S8 % »w e 22 2 <t Lt 8 KT oa E £ 5 ® 5 8 &2 2 5 S 2 L ¢ g 3 <
Y & £ 3 8 o ¥ § @© a ¥ 9 9 N 2 = F 9 5 © E 6 N W = ¢ 2 g 5§ c = 8 =z F
" c © c = T & O 2 v g ¥ ¢ M © 2 [y = © S = o ® 5 o © @ @ .2 o @ X 0o
Current profiles tasks = 5 a >S5 6 w2 oo =35 SEZ o 3addazxxzondzc@md=zad S =2
Verifying dimensions of articles to be made, or preparing
A specifications and checking the quality and fit of pieces
in order to ensure adherence to specifications.
Setting up, programming, operating and monitoring
several types of woodworking machines for sawing, ol o
B shaping, boring, drilling, planing, pressing, turning, ] ol o ° [ ) °
sanding or carving to fabricate or repair wooden parts
for furniture, fixtures and other wooden products.
Operating preset special-purpose woodworking ol e
C  machines to fabricate wooden products such as coat ° ° | o ° o o °
hangers, mop handles, clothespins and other products.
Selecting knives, saws, blades, cutter heads, olo
D cams, bits or belts according to work piece, ma- ° - [ ]
chine functions and product specifications.
£ Installing and adjusting blades, cutter heads, boring-bits ° o o o ° °
and sanding-belts, and using hand tools and rules. ° e o
Selects, controls, mounts and replaces cut- [} [ I
Foo . . ° ° °
ting tools on the woodworking machines. ° e o
Setting and adjusting various kinds of woodworking
G machines for operation by others; reading and inter-
preting specifications or following verbal instructions.
H () () ° () ) () ° ° °

No changes @ Reduced due to Circular Economy @ New or increased due to Circular Economy @ Reduced due to digitalization
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Current and forecasted tasks changes due to sector circular economy transition
(in green for 2030) and digitalization (in blue for 2025) for the occupational
profile: Woodworking-machine tool setter and operator - ISCO 7523

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Woodworking machine tool setters and operators set-up, operate and monitor ecoefficient,
semi-automatic or fully automated, even autonomous woodworking machines, such as
precision sawing, shaping, planing, boring, turning and woodcarving machines to fabricate,
remanufacture or repair wooden parts for furniture, fixtures and other wooden products.
* Works in accordance with basic health and safety regulations, including
environmental protection and efficient energy use.
» Uses digitization software tools to work in a customer-oriented manner.
« Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
* Contributes to continuous improvement of work processes in the company.
» Coordinates work with the rest of the team, report to his/her team leader.
¢ Cooperates with other departments (administrative, commercial, ICT- and technical services).
e Assists in the implementation of quality assurance and sustainability activities.
* Assists in the reduction of the environmental impact of the manufacturing, repair, remanufacturing
or recycling processes (e.g. waste generation or energy use reduction, etc.).

Lack of involvement in making decisions that affect the worker
Ineffective communication, lack of support from

management or colleagues

Stress due to long period concentration and awareness
Working alone/isolation

Poorly designed workplace environment (incl. software)

Poor organisation of work
Repetitive, monotonous work
Increased demands on flexibility
Lack of work experience
Workload: overload/underload

Cognitive strain

Profile tasks forecast

Using digital quality management to verify dimensions of articles to be made, or preparing
A specifications and checking the quality and fit of pieces in order to ensure adherence
to technical & environmental specifications, including product durability.

Setting up, programming, operating and monitoring several types of connected and
ecoefficient woodworking machines for sawing, shaping, boring, drilling, planing, pressing,
turning, sanding or carving to fabricate or repair wooden parts for furniture, fixtures and other
wooden products, trying to minimise the generated waste and the use of resources.

Operating special-purpose ecoefficient, automated and real-time optimized woodworking
C machines to fabricate wooden products such as coat hangers, mop handles, clothespins
and other products, optimising the use of resources and the generation of waste.

Setting up flexible connected machines/cobots for selecting knives, saws, blades, cutter heads,
D cams, bits or belts according to work piece, machine functions and product specifications,
optimising the use of resources, consumables and the generation of waste.

Installing and adjusting blades, cutter heads, boring-bits and sanding-belts using cobots and semi-
autonomous robots, reducing the use of resources, consumables and the generation of waste.

Use cobots for the autonomous selection, control, mounting and replacing of cutting tools on the
woodworking machines, reducing the use of resources, consumables and the generation of waste.

Setting and adjusting through digitized and remote controls various kinds of connected and
G ecoefficient woodworking machines for operation by others; studying and interpreting technical
& environmental specifications using simulation models and mixed/augmented reality.

Operating tools and semi-automatic or fully automated, even autonomous woodworking
H machines for the maintenance, reparation and/or re-manufacturing of wood-based
products, including cutting, polishing and/or additional finishing treatments.

P JiT NA OBSAH

1 Cobotics (Squeezing, bumping, crushing, cutting, amputation, drawing-in/trapping).
2 Run over, roll over, falls from height.
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Current and forecasted risks changes due to sector circular economy transition (in green for 2030) and digitalization
(in blue for 2025) for the occupational profile: Woodworking-machine tool setter and operator - ISCO 7523

2020 Current situation

2025-30 Situation forecast

Work area: workshops with wood processing machines, hand
and power tools such as (sanders, circular/crosscut/ripsaws),
wood storage, finishing of wood products.

Work area: workshops with wood processing machines, hand and power tools such as (sanders, circular/crosscut/
ripsaws), wood storage, finishing of wood products, use of digitalized tools, work, programming of semi- or fully
automated, even autonomous machines, use of digitalized software tools. Working with new and recycled material,
remanufacture and repair of products. Reparation and remanufacture of wood-based products.

Mechanical hazards

* Mechanical hazards from moving machines and tools.
Woodworking machinery exposes waorkers to risks of
being injured by unprotected moving parts, contact
with moving blades (saw blade, drill, kick back etc),
uncontrolled moving parts (flying objects, wood chips) and
parts with hazardous shapes (cutting, pointed, rough).

Effects: severe bruises, amputations,
cuts and sharp injuries, crushing.

Slips and trips, obstacles, table edges,
moving vehicles, machines.

Effects: squeezing, cutting, twisting,
spraining, bumps and bruises.

* Mechanical hazards from moving machines and tools. Woodworking machinery exposes
workers to risks of being injured by unprotected moving parts, contact with moving blades
(saw blade, drill, kick back etc), uncontrolled moving parts (flying objects, wood chips) and
parts with hazardous shapes (cutting, pointed, rough), and from cobots and robots.

Some risks from mechanical hazards may decrease, depending on takeover of specific tasks by cobots/
robots. Most of industrial cobots and robots are unaware of their surroundings therefore they can be
dangerous to workers. Industrial robots can pose several types of hazards based on their origin: Mechanical
hazards such as those arising from unintended and unexpected movements or release of tools.

Better design of machinery and tools (ecodesign) could reduce hazards associated
to working with woodworking machinery and hand power tools

Effects: severe bruises, amputations, cuts and sharp injuries, crushing.

Slips and trips, obstacles, table edges, moving vehicles, machines.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

Ergonomic hazards

® Ergonomic hazards: from poor ergonomic conditions,
awkward positions, heavy physical workload.

Effect: musculoskeletal diseases.

Ergonomic hazards: from poor ergonomic conditions, awkward positions, heavy physical workload.

Risks from ergonomic hazards may decrease, depending on take over of specific tasks by cobots/robots.
On the other hand, workers are increasingly exposed to ergonomic hazards such as lack of exercise/
inactivity because of operating autonomous machines and cobots from computer workstations.

The risk could be reduced with ecodesign strategies if occupational safety and health
is taken into account when designing the product and machines.

Effect: musculoskeletal diseases.

Electrical hazards

* Electrical hazards: contacts with live parts or
connections or exposure to arc flash.

Effect: fatal accident.

Electrical hazards: contacts with live parts or connections or exposure to arc flash. Electrical hazards
from woodworking machines and from autonomous or highly autonomous equipment.

Effect: fatal accident.

Hazards due to physical effects/physical agents
* Noise

Effects: hearing loss, headache,
nervousness, poor concentration.

e Vibrations

Effect: hand-arm-vibration syndrome
(e.g. white finger disease).

e Laserlight

Effects: eye damage, negative effects similar to sunburn.

Noise: exposure to noise may decrease, depending on takeover of specific tasks by cobots/robots.

The risk could be reduced with ecodesign strategies if occupational safety and health
is taken into account when designing the product and machines.

Effects: hearing loss, headache, nervousness, poor concentration.

Vibrations: exposure to vibrations may decrease, depending on takeover of specific tasks by cobots/robots.

The risk could be reduced with ecodesign strategies if occupational safety and health
is taken into account when designing the product and machines.

Effect: hand-arm-vibration syndrome (e.g. white finger disease).

Laserlight: woodworking machine tool setters and operators may be exposed to laserlight.

Effects: eye damage, negative effects similar to sunburn.

Fire and explosion hazards

® Fire and explosion hazardsfrom materials,
including wood dust, solvents and chemicals.

Fire and explosion hazards from materials, including wood dust, solvents and chemicals. Exposure to fire
and explosion hazards may decrease, depending on takeover of specific tasks by cobots/robots.

Solvents and cleaning products used for maintenance tasks may be based on
less hazardous substances (e.g. solvents) and prevent fire hazards.
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2020 Current situation 2025-30 Situation forecast

Work environmental hazards

* Work environmental hazards: poor lighting, inadequate * Work environmental hazards: poor lighting, inadequate temperature and climate, poor ventilation.
temperature and climate, poor ventilation.

Effects: negative effects on muscles, tendons and Effects: negative effects on muscles, tendons and joints, cold, poor concentration, eye strain.
joints, cold, poor concentration, eye strain.

Hazards through dangerous substances
® Chemical hazards/dangerous substances: wood dust.

Chemical hazards/dangerous substances: wood dust, dust of recycled material.
The risk of being exposed to wood dust may decrease, depending on takeover of specific tasks by cobots/robots.

Maybe reduced, if OSH will be included in the design of the products/
materials, less dangerous solvents and lubricants.

Effects: contamination/intoxication, respiratory Effects: contamination/intoxication, respiratory diseases, wood dusts
diseases, wood dusts (carcinogens, allergens) (carcinogens, allergens) may cause nasal or lung cancer.
may cause nasal or lung cancer.

New materials (e.g. nanomaterials): Nanotechnology and nanomaterials may be used
in woods as well as wood-composite materials in order to improve some of their
properties, e.g. to improve the water resistance or thermal conductivity.

Effects: not yet well known, included are among others inflammation
and tissue damage, fibrosis and tumour generation.

Recycled material: Risk of exposure to dangerous substances may be increased through
lack of information on chemicals contained in recycled products and on ways how to deal
with them appropriately. Recycled material may contain dangerous substances, to the
latest findings carcinogen or repro-toxic. (nowadays restricted by law (REACH)).

Effects: contamination/intoxication, skin diseases, respiratory diseases, cancer.

Psychosocial hazards

* Organisation of work: time pressure, lack of experience, Organisation of work: time pressure, lack of experience, training and information, increased
training and information, increased demand on demand on flexibility and digital know how, repetitive, monotonous work.
flexibility, repetitive, monotonous work.

Lack of experience: New software and digital devices require training, some workers may
not have enough competences and may feel overloaded, not experienced enough.

Increased demand on competences and up-to-date knowledge on the current
development in circular economy and recycling industry.

Working with materials which have previously been manufactured: new
skills need to be acquired throughout the production cycle.

¢ Social relationship: lack of involvement in making Social relationship: lack of involvement in making decisions that affect
decisions that affect the worker, difficult colleagues. the worker, difficult colleagues, lack of social contacts.

* Working method: working with colleagues. Working method: working with colleagues, digital equipment, cognitive interactions with autonomous
equipment. The use of cobots and other digital techniques may increase the risk of working alone
and feeling isolated. Cognitive interactions between a robot and a human worker can lead to mental
stress. Long period of concentration working with computer and new software and performing
multitasking. Increased demand on flexibility as workers may perform some tasks from everywhere

with mobile devices. Workers are also at risk of being permanent available outside working hours.

Effects: stress, burnout. Effects: stress, burnout.
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Skills and competences needs

Forecast of training new needs due to sector circular economy transition (in green for 2030) and digitalization (in blue for 2025) for the
occupational profile: Woodworking-machine tool setter and operator - ISCO 7523

Essential skills and competences

Consult technical resources

Dispose of cutting waste material
Maintain furniture machinery
Monitor automated machines
Operate furniture machinery

Remove inadequate workpieces

YES, changed = ® ° ° °
YES, changed [ ° ° LI
YES

YES, changed ©® ® ° ° ° °

YES, changed

YES, changed

Quality standards
Types of wood

Remove processed workpiece YES
Set up the controller of a machine = YES, changed
Supply machine YES
Supply machine with appropriate tools | YES, changed
Disassemble wood-based furniture products NEW o o ° ° °
Examine disassembled pieces for further NEW ole ° ° ° ole
steps (reuse, recylce, upcycle)
Repair wood-based furniture pieces, where needed NEW e o ° ° ) o o
Essential knowledge
Machine tools YES

YES, changed ©® ® ° ° ° o o

NO

Generic green skills, knowledge and competences (*)

Environmental awareness and willingness to learn
Systems and risk analysis skills

Innovation skills

Coordination, management and business skills
Communication and negotiation skills

Marketing skills

Strategic and leadership skills

Consulting skills

Networking, information technology and language skills
Adaptability and transferability skills

Entrepreneurial skills

Waste, energy and water quantification and monitoring
Material use and impact quantification and monitoring

Material use and impact minimisation
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NA

NA

NA

NA

NA

NA

NA

NA

NEW o o [ ] [ ] [ ] [ I )

NA

NEW e o ° ° °

NEW

(*) Source: Strietskallina et al. and Dr. Margarita Pavlova
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Upholsterer and
related workers

ISCO 7534

You will find three different types of
tables for each occupational profile,
where the forecasted changes due to
sector circular economy transition
are in green colour and due to

sector digitalization are in blue colour.

Tasks changes

Current and forecasted tasks changes.

Hazards and risks changes
Current and forecasted risks changes.

Skills and competences need
Forecast of training new needs.

Upholsterer and
related workers

ISCO 7534

Unfold this to see the current occupational
profile description and its tasks and

to relate them to the following green
table and first yellow table.

Tasks changes

Hazards and risks changes

Hazards and risks comments




Upholsterer and related
workers [SCO 7534

2020

Occupational profile

Current profile description
Upholsterers and related workers install, repair and replace upholstery
of furniture, fixtures, seats, panels, convertible and vinyl tops and other
furnishings of automobiles, railway coaches, aircraft, ships and similar
items with fabric, leather, rexine or other upholstery material. They also
make and repair cushions, quilts and mattresses.
* Works in accordance with basic health and safety regulations,
including environmental protection and efficient energy use.
* Works in a customer-oriented manner.
e Considers cost- and time-effectiveness when planning and
organizing his/her work in his/her area of influence.
 Contributes to continuous improvement of
work processes in the company.

ReSOLVE levers*

Reclaim, retain, and regenerate health of ecosystems
Return recovered biological resources to the biosphere

Reduce product replacement speed and increase product

utilisation by sharing it among different users

Reuse products throughout their technical lifetime

Prolong products lifetime through maintenance

Prolong products lifetime through repair

Prolong products lifetime through design for durability

Increase performance/efficiency of products

Customisation/made to order

Reproductible and adaptable manufacturing

Minimize waste in production and supply chain

Increase efficiency of production processes

Remanufacture products and/or components

Implement take-back programs

Promote the cascade use of wood

Promote extraction of biochemicals from organic waste

0
@ o
» g
@ o
c
@ =
e Coordinates work with the rest of the team, 2 = X
report to his/her team leader. g "EU £
® Cooperates with other departments (administrative, @ @ @ %
commercial and technical services). "cj_:' [ [ @ (=
* Assists in the implementation of quality assurance activities. 2 o o 2 w
S +— +— (] E [w}
- 4 P — [-% >
p £ £ s 2 g g
Current profiles tasks (-5 n n n o = o
A Discussing upholstery fabric, colour and style with customers and ° ° ° ° ° ° ° ° ° ° ° °
providing cost estimates for upholstering furniture or other items.
Verifying dimensions of articles to be made, or preparing
B specifications and checking the quality and fit of pieces ° [ ] [ ] ° ° [ ] ° [ ] o ° ° ° [ ]
in order to ensure adherence to specifications.
C Making upholstery patterns from sketches, cus- ° ° ° ° ° ° ° ° ° ° ° ° °
tomer descriptions or blueprints.
D Laying out, measuring and cutting upholstery materials following ° ° ° ° ° ° ° °
patterns, templates, sketches or design specifications.
E Installing, arranging and securing springs, pad- ° ° ° ° ° ° ° ° ° ° ° ° °
ding and covering material to furniture frames.
E Sewing upholstery materials by hand to seam cus- ° ° ° ° ° ° ° ° ° ° ° ° °
hions and joining sections of covering materials.
Sewing rips or tears in material, or creating tufting, using needle
G and thread or hand operated machines for sewing-/locking. ¢ e ¢ e ¢ ¢ ¢ e e ¢
Tacking, gluing or sewing ornamental trims, buc-
H  kles, braids, buttons and other accessories to co- ® [} ® [ ] ( J [} [ ] [} [} [ [ [} [ [}
vers or frames on upholstered items.
Laying out, cutting, fabricating and installing upholstery.
| e Installing upholstery on the structure. o [} o [ ] o ° [ ] ° [ ] o ° o o °
e Finishing of the upholstery.
Renovating antique furniture using a variety of tools inclu-
ding ripping chisels, magnetic hammers and long needles
] e Ripping off the seats and sofas. ° ° [ ] ° [ ] o ° [ ] [} [ ° ° ° ° [ ]
* Demounting of the (structural) parts.
* Renovating of the upholstery.
K Collaborating with interior designers to decora- ° ° ° ° ° ° ° ° ° ° ° ° °
te rooms and coordinate furnishing fabrics.
Making quilts, cushions and mattresses.
L e Filling up cushions. (] [ ] (] [ ] (] (] [ ] (] [ ] [} [ ] [} [ ]
e Filling up mattresses.
M [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
N [ ] [ ] [ J [ ] [ ] [ ] [ ] [ [ ] [ [ ] [ ] [ ] [ ] [ ]

*McKinsey center and Ellen MacArthur Foundation




Virtualise

Virtualise direct aspects of the product

Virtualise indirect aspects of the product

Exchange

Replace old materials with advanced renewable ones

Apply new technologies

Choose new products and services

Tasks changes

Current and forecasted tasks changes due to sector circular economy transition
(in green for 2030) and digitalization (in blue for 2025) for the occupational
profile: Upholsterer and related workers - ISCO 7534

2025/30

Occupational profile

Description forecast of the occupational profile in 2030

Upholsterers and related workers install, repair, remanufacture and replace upholstery of furniture, fixtures,
seats, panels, convertible and vinyl tops and other furnishings of automobiles, railway coaches, aircraft,
ships and similar items with fabric, leather, rexine or other upholstery material using ecoefficient semi-
automatic or fully automated machines. They also make and repair cushions, quilts and mattresses.

* Works in accordance with basic health and safety regulations, including environmental protection and efficient energy use.

* Uses digitization tools to work in a customer-oriented manner.

¢ Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.

¢ Contributes to continuous improvement of work processes in the company.

® Coordinates work with the rest of the team, report to his/her team leader.

e Cooperates with other departments (administrative, commercial, ICT- and technical services).

® Assists in the implementation of quality assurance and sustainability activities.

*® Assists in the reduction of the environmental impact of the manufacturing, repair, remanufacturing
or recycling processes (e.g. materials used, waste generation or energy use reduction, etc.).

® Uses a life-cycle thinking approach when takes decissions on the materials to be used and favours
the future disassembly of the product for maintenance, repair, reuse or recycling.

Profile tasks forecast

Using digital simulation models, discussing preferable eco-friendly upholstery fabric, colour and
A style with customers and providing cost estimates for upholstering furniture or other items,
proposing sustainable materials and considering the future circularity of the product.

Using computer vision and digital twin simulation models, verifying dimensions of articles to be made,
B or preparing specifications and checking the quality and fit of pieces in order to ensure adherence
to technical & environmental specifications, including product durability, reparability, etc.

Making upholstery patterns from digital models, sketches, customer descriptions, trying to favour sustainable
raw materials and reducing as much as possible the generation of waste and the quantity of used materials.

Highly automated installing, arranging and securing springs, padding and eco-friendly covering material to
furniture frames, thinking on the future needs for maintenance, repair, reuse or substitution of the product.

Sewing eco-friendly upholstery materials to seam cushions and joining sections of covering
F  materials using semi-automated processes and connected cobots thinking on the future
needs or disassembly for maintenance, repair or recycling of the product.

Using computer vision and big data analytics to automate the process of sewing rips or tears in material, or creating

G tufting, using fully automated cobots with needle and thread or semi-autonomous and ecoefficient machines
for sewing-/locking; and considering the future need for maintenance, repair or recycling of the product.

Semi-autonomously tacking, gluing or sewing ornamental trims, buckles, braids, buttons and other
H  accessories to covers or frames on upholstered items using cobots and considering aspects such as
materials' compatibility for recycling, future disassembly needs, etc. (e.g. reducing glued components).

Highly automated laying out, cutting, fabricating and installing upholstery using
ecoefficient and autonomous robots connected to the big data cloud.
| Selecting sustainable materials and circular economy-oriented strategies (e.g. repairability).
e Installing upholstery on the structure.
® Finishing of the upholstery.

Renovating antique furniture with highly automated machines and cobots using a variety
of tools including ripping chisels, magnetic hammers and long needles.
* Ripping off the seats and sofas.
] * Demounting of the (structural) parts.
® Checking what parts can be reused, repaired or need to be replaced.
® Renovating of the upholstery.
e Facilitating future maintenance, repair, reuse or recycling.

furnishing fabrics, selecting sustainable materials and applying circular economy-oriented strategies.

Fully automated and ecoefficient manufacturing of eco-friendly quilts, cushions and
mattresses, optimising the use of resources and reducing the generation of waste.
¢ Filling up cushions.

¢ Filling up mattresses.

Operating the adequate tools for selective and/or destructive disassembling of out of use or defective
M upholstery articles for separation of materials and elements for further recovery or recycling.

Operating highly automated machines and cobots for the maintenance, reparation and/or re-
manufacturing of upholstery or upholstered parts of furniture, including cleaning, cutting, etc.

Laying out, measuring and cutting eco-friendly upholstery materials using advanced digital process control following
patterns, templates, sketches or design specifications, reducing as much as possible the scrap generated in the process.

Using digital models and augmented reality to collaborate with interior designers to decorate rooms and coordinate




Upholsterer and related
workers [SCO 7534

2020

Occupational profile

Current profile description

Upholsterers and related workers install, repair and replace upholstery
of furniture, fixtures, seats, panels, convertible and vinyl tops and other
furnishings of automobiles, railway coaches, aircraft, ships and similar
items with fabric, leather, rexine or other upholstery material. They also
make and repair cushions, quilts and mattresses.

New categorization of hazards
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A Discussing upholstery fabric, colour and style with customers and
providing cost estimates for upholstering furniture or other items.
Verifying dimensions of articles to be made, or preparing
B specifications and checking the quality and fit of pieces
in order to ensure adherence to specifications.
C Making upholstery patterns from sketches, cus-
tomer descriptions or blueprints.
D Laying out, measuring and cutting upholstery materials following ° ® e o °
patterns, templates, sketches or design specifications. ) [ )
£ Installing, arranging and securing springs, pad- ® ° ® e o ° ®
ding and covering material to furniture frames. ) [ )
F Sewing upholstery materials by hand to seam cus- ° ® e o ° °
hions and joining sections of covering materials. ® e o
G Sewing rips or tears in material, or creating tufting, using needle ° ® e o ° ®
and thread or hand operated machines for sewing-/locking. ) [ )
Tacking, gluing or sewing ornamental trims, buc- S ° S
H  kles, braids, buttons and other accessories to co- ® e o ®
vers or frames on upholstered items. C O O
Laying out, cutting, fabricating and installing upholstery. ° PRREPS
| e Installing upholstery on the structure. [} e o o [ )
e Finishing of the upholstery. e o o
Renovating antique furniture using a variety of tools inclu-
ding ripping chisels, magnetic hammers and long needles S PRIPS
] e Ripping off the seats and sofas. e o o [ ) °
* Demounting of the (structural) parts. C O <
* Renovating of the upholstery.
K Collaborating with interior designers to decora-
te rooms and coordinate furnishing fabrics.
Making quilts, cushions and mattresses. ° P )
L e Filling up cushions. ®
e Filling up mattresses. C O €
M o o o o [ ] [ ] e o [ ] e o o [ [ ] [ ] [ ]
N o o [ N [ ] [ ] e o [ ] e o o [ J (] [ ] [ ]

No changes @ Reduced due to Circular Economy @ New or increased due to Circular Economy

@ Reduced due to digitalization

New or increased due to digitalization




Hazards and risks changes

Current and forecasted tasks changes due to sector circular economy transition
(in green for 2030) and digitalization (in blue for 2025) for the occupational
profile: Upholsterer and related workers - ISCO 7534

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Upholsterers and related workers install, repair, remanufacture and replace upholstery of furniture, fixtures,
seats, panels, convertible and vinyl tops and other furnishings of automobiles, railway coaches, aircraft,
ships and similar items with fabric, leather, rexine or other upholstery material using ecoefficient semi-
automatic or fully automated machines. They also make and repair cushions, quilts and mattresses.
* Works in accordance with basic health and safety regulations, including environmental protection and efficient energy use.
® Uses digitization tools to work in a customer-oriented manner.
* Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
* Contributes to continuous improvement of work processes in the company.
* Coordinates work with the rest of the team, report to his/her team leader.
® Cooperates with other departments (administrative, commercial, ICT- and technical services).
® Assists in the implementation of quality assurance and sustainability activities.
® Assists in the reduction of the environmental impact of the manufacturing, repair, remanufacturing
or recycling processes (e.g. materials used, waste generation or energy use reduction, etc.).
® Uses a life-cycle thinking approach when takes decissions on the materials to be used and favours
the future disassembly of the product for maintenance, repair, reuse or recycling.

Lack of involvement in making decisions that affect the worker
Ineffective communication, lack of support from

management or colleagues

Stress due to long period concentration and awareness
Working alone/isolation

Poorly designed workplace environment (incl. software)

Poor organisation of work
Repetitive, monotonous work
Increased demands on flexibility
Lack of work experience
Workload: overload/underload

Cognitive strain

Profile tasks forecast

Using digital simulation models, discussing preferable eco-friendly upholstery fabric, colour and
A style with customers and providing cost estimates for upholstering furniture or other items,
proposing sustainable materials and considering the future circularity of the product.

Using computer vision and digital twin simulation models, verifying dimensions of articles to be made,
B or preparing specifications and checking the quality and fit of pieces in order to ensure adherence
to technical & environmental specifications, including product durability, reparability, etc.

C Making upholstery patterns from digital models, sketches, customer descriptions, trying to favour sustainable
raw materials and reducing as much as possible the generation of waste and the quantity of used materials.

Laying out, measuring and cutting eco-friendly upholstery materials using advanced digital process control following
patterns, templates, sketches or design specifications, reducing as much as possible the scrap generated in the process.

Highly automated installing, arranging and securing springs, padding and eco-friendly covering material to
furniture frames, thinking on the future needs for maintenance, repair, reuse or substitution of the product.

Sewing eco-friendly upholstery materials to seam cushions and joining sections of covering
F  materials using semi-automated processes and connected cobots thinking on the future
needs or disassembly for maintenance, repair or recycling of the product.

Using computer vision and big data analytics to automate the process of sewing rips or tears in material, or creating
G tufting, using fully automated cobots with needle and thread or semi-autonomous and ecoefficient machines
for sewing-/locking; and considering the future need for maintenance, repair or recycling of the product.

Semi-autonomously tacking, gluing or sewing ornamental trims, buckles, braids, buttons and other
H accessories to covers or frames on upholstered items using cobots and considering aspects such as
materials' compatibility for recycling, future disassembly needs, etc. (e.g. reducing glued components).

Highly automated laying out, cutting, fabricating and installing upholstery using
ecoefficient and autonomous robots connected to the big data cloud.
| ® Selecting sustainable materials and circular economy-oriented strategies (e.g. repairability).
e Installing upholstery on the structure.
® Finishing of the upholstery.

Renovating antique furniture with highly automated machines and cobots using a variety
of tools including ripping chisels, magnetic hammers and long needles.
* Ripping off the seats and sofas.
] * Demounting of the (structural) parts.
® Checking what parts can be reused, repaired or need to be replaced.
® Renovating of the upholstery.
® Facilitating future maintenance, repair, reuse or recycling.

Using digital models and augmented reality to collaborate with interior designers to decorate rooms and coordinate

K furnishing fabrics, selecting sustainable materials and applying circular economy-oriented strategies.
Fully automated and ecoefficient manufacturing of eco-friendly quilts, cushions and
L mattresses, optimising the use of resources and reducing the generation of waste.

¢ Filling up cushions.
* Filling up mattresses.

Operating the adequate tools for selective and/or destructive disassembling of out of use or defective
M upholstery articles for separation of materials and elements for further recovery or recycling.

Operating highly automated machines and cobots for the maintenance, reparation and/or re-
manufacturing of upholstery or upholstered parts of furniture, including cleaning, cutting, etc.

1 Cobotics (Squeezing, bumping, crushing, cutting, amputation, drawing-in/trapping).
2 Run over, roll over, falls from height.



Current and forecasted risks changes due to sector circular economy transition (in green for 2030) and digitalization
(in blue for 2025) for the occupational profile: Upholsterer and related workers — I1SCO 7534

2020 Current situation

2025-30 Situation forecast

Work area: workshops with upholsterer machines (sewing
machine), hand and power tools such as (steam iron,
pneumatic staple gun, tack hammer, scissors, hammer,

knife, pliers, screwdrivers, hand brushes. hot melt glue guns),
on-site workplaces (cars, airplanes, ships and others), discus-
sion with clients and textile salesmen.

Work area: workshops with upholsterer machines (sewing machine), hand and power tools such as (steam iron,
pneumatic staple gun, tack hammer, scissors, hammer, knife, pliers, screwdrivers, hand brushes. hot melt glue guns),
on-site workplaces (cars, airplanes, ships and others), discussion with clients and textile salesmen, use of digitalized
instruments, use of eco-friendly materials, life-cycle thinking approach when taking decisions on the materials and
design of the product (taking into account disassembly of the product for maintenance, repair, reuse or recycling).

Mechanical hazards

* Mechanical hazards from moving machines and tools.
Machinery used in upholstery exposes workers to risks of
being injured by unprotected moving parts, uncontrolled
moving parts (air tools/electric staplers, springs) and
parts with hazardous shapes (cutting, pointed, rough).

Effects: severe bruises, cuts and sharp injuries.

Slips and trips, obstacles, table edges,
moving vehicles, machines.

Effects: squeezing, cutting, twisting,
spraining, bumps and bruises.

* Mechanical hazards from moving machines and tools. Machinery used in upholstery exposes workers to
risks of being injured by unprotected moving parts, uncontrolled moving parts (air tools/electric staplers,
springs) and parts with hazardous shapes (cutting, pointed, rough), and from cobots and robots.

Risks from mechanical hazards may decrease, depending on takeover of specific task by cobots/robots.
Remanufacturing and selective disassembling could require new types of tools. Risks of being injured
by unprotected moving parts, uncontrolled moving parts (air tools/electric staplers, springs) and parts
with hazardous shapes (cutting, pointed, rough). Better design of products (ecodesign) could reduce
hazards associated to assembly/disassembly operations, using optimised joining systems, etc.

Effects: severe bruises, cuts and sharp injuries.

Slips and trips, obstacles, table edges, moving vehicles, machines.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

Ergonomic hazards

® Ergonomic hazards: from poor ergonomic
conditions, awkward positions.

Effect: musculoskeletal diseases.

Ergonomic hazards: from poor ergonomic conditions, awkward positions.

Risks from ergonomic hazards may decrease, depending on take over of specific task by cobots/robots.
On the other hand, workers are increasingly exposed to ergonomic hazards such as lack of exercise/
inactivity because of operating autonomous machines and cobots from computer workstations.

Remanufacturing and selective disassembling may be performed in unsuitable positions. This risk
could be reduced with ecodesign strategies to facilitate assembly/disassembly (e.g. type of fasteners,
etc.) if occupational safety and health is taken into account when designing the product.

Effect: musculoskeletal diseases.

Electrical hazards

Electric hazards: contacts with live parts or connections or
exposure to arc flash.

Effect: fatal accident.

Electric hazards: contacts with live parts or connections or exposure to arc flash.
Electrical hazards from upholstery machines and from autonomous or highly autonomous equipment.

Effect: fatal accident.

Hazards due to physical effects/physical agents
* Noise

Effects: hearing loss, headache,
nervousness, poor concentration.

 Vibrations

Effects: hand-arm-vibration syndrome
(e.g. white finger disease).

® Laserlight

Effects: eye and skin injuries resulting from a
direct laser beam or a reflection of the beam.

* Noise: exposure to noise may decrease, depending on takeover of specific task by cobots/robots.

Noise maybe reduced due to ecodesign of machinery operating quieter and more environmental-friendly.
However, dismantling or remanufacturing upholstered furniture may pose workers at risk of noise.

Effects: hearing loss, headache, nervousness, poor concentration.

* Vibrations: exposure to noise and vibration risks may decrease, depending
on takeover of specific task by cobots/robots.
Vibration maybe reduced due to ecodesign of machinery operating with less vibration
energy and more environmental-friendly. However, dismantling or remanufacturing
upholstered furniture may pose workers still at risk of vibration.

Effects: hand-arm-vibration syndrome (e.g. white finger disease).

Laserlight: exposure to laserlight from laser cutting machines used to cut leather and other fabrics.

Effects: eye and skin injuries resulting from a direct laser beam or a reflection of the beam.

Fire and explosion hazards

 Fire and explosion hazards from materials, including
glue, solvents and other chemicals. High risk of fire and
explosion due to the presence of flammable solvents/glues
and other flammable material and the accumulation of
solvent vapours, particularly in small, unventilated areas.

Effects: burns, fatal accidents.

Fire and explosion hazards from materials, including glue, solvents and other chemicals. High
risk of fire and explosion due to the presence of flammable solvents/glues and other flammable
material and the accumulation of solvent vapours, particularly in small, unventilated areas.

Risks from explosion and fire may decrease, depending on takeover of specific task by cobots/robots.
Risk from explosion and fire may decrease, depending on the substitution of flammable solvents in glues.

In recycling, dismantling or disassembling activities the risk of dust explosion may increase,
because of dust formation (emission) and not suitable dust extraction systems.

Effects: burns, fatal accidents.
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2020 Current situation

2025-30 Situation forecast

Work environmental hazards

* Work environmental hazards: poor lighting, inadequate
temperature and climate, poor ventilation.

Effect: negative effects on muscles, tendons and
joints, cold, poor concentration, eye strain.

* Work environmental hazards: poor lighting, inadequate temperature and climate, poor ventilation.

Effect: negative effects on muscles, tendons and joints, cold, poor concentration, eye strain.

Hazards through dangerous substances

® Chemical hazards/ dangerous substances:
toxic flame retardants, wood dust, solvents,
preservatives, formaldehyde, glues.

* Upholsterers usually require an extensive use of solvents.
Glues and solvents for assembling parts and finishing
products. Injury of the eyes caused by splashing glue,
cleaners, etc., burns caused by contact with hot glue/
glue guns, allergies due to contact with formaldehyde
and allergenic substances, exposure to dust.

Effects: contamination/intoxication, skin diseases,
respiratory diseases, allergies, cancer.

® Chemical hazards/ dangerous substances: toxic flame retardants, wood dust,
solvents, preservatives, formaldehyde, glues, new substances/materials.

Chemical hazards may decrease depending on the substitution of dangerous
substances (no toxic flame retardants in the material).

Chemical hazards may increase depending on the quality of recycled materials
(during successive recycling of unknown raw materials).

¢ Upholsterers usually require an extensive use of solvents. Glues and solvents for assembling parts and finishing
products. Injury of the eyes caused by splashing glue, cleaners, etc., burns caused by contact with hot glue/
glue guns, allergies due to contact with formaldehyde and allergenic substances, exposure to dust.

Exposure to chemicals may decrease, depending on takeover of specific task by cobots/robots.

Exposure to chemicals may decrease depending on the integration of OSH into the
design of new processes, techniques (prevention through design), substitution of
dangerous substances (no toxic flame retardants in the material).

Effects: contamination/intoxication, skin diseases, respiratory diseases, allergies, cancer.

New materials (e.g. nanomaterials): Nanotechnology and nanomaterials may be used
in woods as well as wood-composite materials in order to improve some of their
properties, e.g. to improve the water resistance or thermal conductivity.

Effects: not yet well known, included are among others inflammation
and tissue damage, fibrosis and tumour generation.

Recycled material may concentrate hazardous substances (impurities and hazardous flame retardants
mainly in upholstery products) during successive recycling or may change the composition due to different
factors such as light, heat and aging of material unknown content and kind of hazardous substances.

Exposure may increase when working with recycled material or performing disassembling/
dismantling activities. Workers may be exposed to dangerous substances used in former times, now
restricted by law. Disassembling may also be related to an increased risk of inhaled dust.

Effects: contamination/intoxication, skin diseases, respiratory diseases, allergies, cancer.

Biological hazards
* Biological hazards: bacteria, mould and fungi.

Effects: contamination/intoxication, skin
diseases, respiratory diseases, infections.

Non-targeted activities with microorganism: Remanufacturing activities: selective and/or destructive disassembling
of out of use or defective upholstery articles for separation of materials and elements for further recovery or
recycling may expose workers to microorganism such as mould (Recycled, old and used material may contain mould).

Effects: contamination/intoxication, skin diseases, respiratory diseases, infections.

Psychosocial hazards

® Organisation of work: time pressure, lack of
experience, training and information, increased
demand on flexibility, repetitive work.

* Social relationship: lack of involvement in making
decisions that affect the worker, difficult colleagues.

* Working method: working with colleagues.

Effects: stress, burnout and emotional distress, suffering
from depression, cardiovascular problems, sleep disorders.

Organisation of work: time pressure, shift work, stress, often related to poor work organisation lack of
training, increased demand on flexibility and digital know how, repetitive and monotonous work.

Lack of experience: New software and digital devices require training, some workers may
not have enough competences and may feel overloaded, not experienced enough

Working with materials which have previously been manufactured: new
skills need to be acquired throughout the production cycle.

Repair, remanufacture and selective disassembly require new methods and procedures.
Deciding on circular economic and sustainable oriented strategies/products/ marketing projects.

Social relationship: lack of involvement in making decisions that affect
the worker, difficult colleagues, lack of social contacts.

Working method: working with colleagues, digital equipment, cognitive interactions with autonomous
technologies. The use of cobots and other digital techniques may increase the risk of working alone
and feeling isolated. Cognitive interactions between a robot and a human worker can lead to mental
stress. Long period of concentration working with computer and new software and performing
multitasking. Increased demand on flexibility as workers may perform some tasks from everywhere
with mobile devices. Workers are also at risk of being permanent available outside working hours.

Effects: stress, burnout and emotional distress, suffering from depression, cardiovascular problems, sleep disorders.
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Skills and competences needs

Forecast of training new needs due to sector circular economy transition (in green for 2030) and digitalization
(in blue for 2025) for the occupational profile: Upholsterer and related workers — I1SCO 7534

Essential skills and competences

94 Oddil: Vysledky

(*) Source: Strietskallina et al. and Dr. Margarita Pavlova

Clean furniture YES
Create patterns for textile products | YES, changed
Cut textiles | YES, changed @ e o o o | o °
Decorate furniture YES
Fasten components | YES, changed °
Install springsuspension | YES, changed °
Perform upholstery repair | YES,changed ® ® @ @ ° e (o o °
Provide customized upholstery = YES, changed =@ ° o |0 °
Sew pieces of fabric | YES, changed @ ° ° o | o °
Sew textile-based articles | YES, changed @ e o o o |0 °
Use manual sewing techniques | YES, changed ° ° o | o
Disassemble wood-based furniture products NEW e | e o e (o o °
for further steps recse, ecyce ey | NEW °|° A A
Repair wood-based furniture pieces, where needed NEW e | ° e (o o °
Essential knowledge
Furniture industry YES
Furniture trends ' YES,changed ®© e o @ e (o o [ B )
Textile materials | YES, changed @ ° °
Upholstery fillings | YES, changed @ ° e (o o
Upholstery tools | YES,changed ®  ® @ e o o o °
Generic green skills, knowledge and competences (*)
Environmental awareness and willingness to learn NEW e o o e o |0
Systems and risk analysis skills NEW °
Innovation skills NEW ° [ N ] ° °
Coordination, management and business skills NA
Communication and negotiation skills NEW e o o o ° e o
Marketing skills NA
Strategic and leadership skills NA
Consulting skills NEW e o o o ° e o
Networking, information technology and language skills NA
Adaptability and transferability skills NEW ° o ®© o o (o o o
Entrepreneurial skills NA
Waste, energy and water quantification and monitoring NEW
Material use and impact quantification and monitoring NEW ] °
Material use and impact minimisation
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Wood processing
plant operator

ISCO 8172

You will find three different types of
tables for each occupational profile,
where the forecasted changes due to
sector circular economy transition
are in green colour and due to

sector digitalization are in blue colour.

Tasks changes
Current and forecasted tasks changes.

Hazards and risks changes
Current and forecasted risks changes.

Skills and competences need
Forecast of training new needs.

Wood processing
plant operator

ISCO 8172

Unfold this to see the current occupational
profile description and its tasks and

to relate them to the following green
table and first yellow table.

Tasks changes

Hazards and risks changes

Hazards and risks comments




Wood processing plant
operator ISCO 8172

ReSOLVE levers*

2020

Occupational profile

Current profile description
Wood processing plant operators monitor, operate and control
lumber mill equipment for sawing timber logs into rough
lumber, cutting veneer, making plywood and particle board, and
otherwise preparing wood for further use.
 Works in accordance with basic health and safety regulations,
including environmental protection and efficient energy use.
e Works in a customer-oriented manner.
* Considers cost- and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
e Contributes to continuous improvement of
work processes in the company.
» Coordinates work with the rest of the team,
report to his/her team leader.
 Cooperates with other departments (administrative,
commercial and technical services).
e Assists in the implementation of quality assurance activities.

Reclaim, retain, and regenerate health of ecosystems
Return recovered biological resources to the biosphere

Shift to renewable energies
Shift to renewable materials

Regenerate
Share

Current profiles tasks

Reduce product replacement speed and increase product
utilisation by sharing it among different users

Reuse products throughout their technical lifetime
Prolong products lifetime through maintenance
Prolong products lifetime through repair

Prolong products lifetime through design for durability
Increase performance/efficiency of products
Customisation/made to order

Reproductible and adaptable manufacturing

Minimize waste in production and supply chain

Increase efficiency of production processes
Remanufacture products and/or components
Implement take-back programs

Promote the cascade use of wood

Promote extraction of biochemicals from organic waste

Recycle materials

Optimise
Loop

Examining logs and rough lumber to determine
size, condition, quality and other characteristics
to decide best lumber cuts to carry out, or

ments (in metal, stone...), removing bark, etc.

A ) . ° °
operating automated equipment to convey logs
through laser scanners which determine the most
productive and profitable cutting patterns.
Operating and monitoring log in-
B °
feed and conveyor systems.
c Preparation of the work, by removing strange ele- °

Operating and monitoring head saws, resaws
and multiblade saws to saw logs, cants, flitches,
D slabs or wings and remove rough edges from °
sawn timber into dressed lumber of various si-
zes, and to saw or split shingles and shakes.

Selecting, controlling, mounting and replacement
of cutting tools on the woodworking machines.

Operating and monitoring plywood core-la-
F  ying machines and hot-plate plywood pres- °
ses and machines which cut veneer.

G Cleaning and lubricating sawmill equipment. °

*McKinsey center and Ellen MacArthur Foundation
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Tasks changes

Current and forecasted tasks changes due to sector circular economy transition
(in green for 2030) and digitalization (in blue for 2025) for the occupational
profile: Wood processing plant operator - 1ISCO 8172

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Wood processing plant operators monitor, operate and control ecoefficient, digitized,
connected and automated lumber mill equipment for sawing timber logs, coming
preferably from certified sustainable sources, into rough lumber, cutting veneer, making
plywood and particle board, and otherwise preparing wood for further use.
» Works in accordance with basic health and safety regulations, including
environmental protection and efficient energy use.
e Uses digitization tool to work in a customer-oriented manner.
« Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
« Contributes to continuous improvement of work processes in the company.
¢ Coordinates work with the rest of the team, report to his/her team leader.
 Cooperates with other departments (administrative, commercial, ICT- and technical services).
* Assists in the implementation of quality assurance and sustainability activities.
* Assists in the reduction of the environmental impact of the manufacturing, repair or
remanufacturing processes (e.g. waste generation or energy use reduction, etc.).

Virtualise direct aspects of the product

Virtualise indirect aspects of the product

Replace old materials with advanced renewable ones
Choose new products and services

Apply new technologies

Virtualise
Exchange

Profile tasks forecast

Examining logs and rough lumber, using fulled automated, computer vision, big data and cloud connectivity
to determine size, condition, quality, source and other characteristics to decide best lumber cuts to
A carry out, or operate automated and ecoefficient equipment to convey logs through different sensors,
like laser scanners, to determine the most productive and profitable cutting patterns, optimising the
use of resources and energy and reducing to maximum the generated waste (e.g. wood scrap).

Operating and monitoring log autonomous, ecoefficient and
highly automated in-feed and conveyor systems.

Automated, semi-automated preparation of the work, by removing strange
C elements (in metal, stone...), removing bark, etc., using sustainable techniques
and reducing as much as possible the use of hazardous substances.

Ecoefficient, fully automated operating and monitoring head saws, resaws and
multiblade saws to saw logs, cants, flitches, slabs or wings and remove rough edges
from sawn timber into dressed lumber of various sizes, and to saw or split shingles
and shakes, optimising the use of wood and the generation of waste.

Autonomous selection, controlling, mounting and replacement of cutting tools
E onthe highly digitized connected and ecoefficient woodworking machines,
optimising the use of consumables prolonging their useful life.

Automated operating and remote monitoring of digitized and ecoefficient plywood
F  core-laying machines and hot-plate plywood presses and machines which cut
veneer, optimising the use of raw materials and the generation of waste.

Data driven predictive maintenance and quality assurance through cleaning and lubricating of sawmill
equipment, using substances with low environmental impact and optimising their consumption.

Operating tools and digitized, connected and automated equipment for preparing wood for the
maintenance, reparation and/or re-manufacturing of wood-based products, including sawing, etc.

P JiT NA OBSAH
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Wood processing plant
operator ISCO 8172

2020

Occupational profile

Current profile description

Wood processing plant operators monitor, operate and control
lumber mill equipment for sawing timber logs into rough
lumber, cutting veneer, making plywood and particle board, and
otherwise preparing wood for further use.

 Works in accordance with basic health and safety regulations,

New categorization of hazards
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Examining logs and rough lumber to determine
size, condition, quality and other characteristics
A to decide best lumber cuts to carry out, or ° .
operating automated equipment to convey logs °
through laser scanners which determine the most
productive and profitable cutting patterns.
B Operating and monitoring log in- e o ol e
feed and conveyor systems. o o
c Preparation of the work, by removing strange ele- o | o L] °ole
ments (in metal, stone...), removing bark, etc. e o )
Operating and monitoring head saws, resaws
and multiblade saws to saw logs, cants, flitches, ol o ol e
D slabs or wings and remove rough edges from ° ) °
! : . . e o e o
sawn timber into dressed lumber of various si-
zes, and to saw or split shingles and shakes.
£ Selecting, controlling, mounting and replacement ° e o e o
of cutting tools on the woodworking machines. e o e o
Operating and monitoring plywood core-la- oo
F ying machines and hot-plate plywood pres- ° 16 ) °
ses and machines which cut veneer.
: I ) . ° °
G Cleaning and lubricating sawmill equipment. ° ° e o o °
H () ° ° ° L B ) ° ° ° °

No changes @ Reduced due to Circular Economy @ New or increased due to Circular Economy @ Reduced due to digitalization
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Current and forecasted tasks changes due to sector circular economy transition
(in green for 2030) and digitalization (in blue for 2025) for the occupational
profile: Wood processing plant operator - ISCO 8172

2025/30

Occupational profile

Description forecast of the occupational profile in 2030

Wood processing plant operators monitor, operate and control ecoefficient, digitized,

connected and automated lumber mill equipment for sawing timber logs, coming

preferably from certified sustainable sources, into rough lumber, cutting veneer, making

plywood and particle board, and otherwise preparing wood for further use.

» Works in accordance with basic health and safety regulations, including
environmental protection and efficient energy use.

¢ Uses digitization tool to work in a customer-oriented manner.

« Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.

* Contributes to continuous improvement of work processes in the company.

» Coordinates work with the rest of the team, report to his/her team leader.

¢ Cooperates with other departments (administrative, commercial, ICT- and technical services).

¢ Assists in the implementation of quality assurance and sustainability activities.

e Assists in the reduction of the environmental impact of the manufacturing, repair or
remanufacturing processes (e.g. waste generation or energy use reduction, etc.).

Lack of involvement in making decisions that affect the worker

Ineffective communication, lack of support from

management or colleagues

Stress due to long period concentration and awareness
Working alone/isolation

Poorly designed workplace environment (incl. software)

Poor organisation of work
Repetitive, monotonous work
Increased demands on flexibility
Lack of work experience
Workload: overload/underload

Cognitive strain

Profile tasks forecast

Examining logs and rough lumber, using fulled automated, computer vision, big data and cloud connectivity
to determine size, condition, quality, source and other characteristics to decide best lumber cuts to
A carry out, or operate automated and ecoefficient equipment to convey logs through different sensors,
like laser scanners, to determine the most productive and profitable cutting patterns, optimising the
use of resources and energy and reducing to maximum the generated waste (e.g. wood scrap).

Operating and monitoring log autonomous, ecoefficient and
highly automated in-feed and conveyor systems.

Automated, semi-automated preparation of the work, by removing strange
C elements (in metal, stone...), removing bark, etc., using sustainable techniques
and reducing as much as possible the use of hazardous substances.

Ecoefficient, fully automated operating and monitoring head saws, resaws and
multiblade saws to saw logs, cants, flitches, slabs or wings and remove rough edges
from sawn timber into dressed lumber of various sizes, and to saw or split shingles
and shakes, optimising the use of wood and the generation of waste.

Autonomous selection, controlling, mounting and replacement of cutting tools
E onthe highly digitized connected and ecoefficient woodworking machines,
optimising the use of consumables prolonging their useful life.

Automated operating and remote monitoring of digitized and ecoefficient plywood
F  core-laying machines and hot-plate plywood presses and machines which cut
veneer, optimising the use of raw materials and the generation of waste.

Data driven predictive maintenance and quality assurance through cleaning and lubricating of sawmill
equipment, using substances with low environmental impact and optimising their consumption.

Operating tools and digitized, connected and automated equipment for preparing wood for the
maintenance, reparation and/or re-manufacturing of wood-based products, including sawing, etc.

P JiT NA OBSAH

1 Cobotics (Squeezing, bumping, crushing, cutting, amputation, drawing-in/trapping).
2 Run over, roll over, falls from height.
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Current and forecasted risks changes due to sector circular economy transition (in green for 2030) and digitalization
(in blue for 2025) for the occupational profile: Wood processing plant operator - ISCO 8172

2020 Current situation

2025-30 Situation forecast

Work system/waork area: working on a timber yard, saw/lumber
mill, operate and control lumber mill equipment, operate machines
to prepare plywood and particle wood, programming of machines,
storing and transporting raw timber, handling heavy timber.

Work system/work area: working on a timber yard, saw/lumber mill, operate and control digitised and
automated lumber mill equipment, operate machines to prepare plywood and particle wood, new and
recycled material, programming of machines, storing and transporting raw timber, handling heavy
timber, prepare wood for reuse/re-manufacture, work with ecoefficient woodworking machines.

Mechanical hazards

® Mechanical hazards from moving machines and tools. Wood
processing machinery exposes workers to risks of being injured by
unprotected moving parts, contact with moving blades (saw blade,
drill, kick back etc.), uncontrolled moving parts (flying objects, wood
chips) and parts with hazardous shapes (cutting, pointed, rough).

Effects: severe bruises, amputations, cuts
and sharp injuries, crushing.

* Slips and trips, obstacles, table edges, moving vehicles, machines.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

* Mechanical hazards from moving machines and tools. Wood processing machinery exposes
workers to risks of being injured by unprotected moving parts, contact with moving blades
(saw blade, drill, kick back etc.), uncontrolled moving parts (flying objects, wood chips) and parts
with hazardous shapes (cutting, pointed, rough), and from moving cobots and robots.

Some risks from mechanical hazards may decrease, depending on takeover of specific tasks by cobots/
robots. Most of industrial cobots and robots are unaware of their surroundings therefore they can be
dangerous to workers. Industrial robots can pose several types of hazards based on their origin: Mechanical
hazards such as those arising from unintended and unexpected movements or release of tools

Preparing wood for reuse/remanufacturing may require new type of tools not available.

Better design of products (ecodesign) could reduce hazards associated to activities
on a timber yard, saw/lumber mill — using wood processing machines.

Effects: severe bruises, amputations, cuts and sharp injuries, crushing.

Slips and trips, obstacles, table edges, moving vehicles, machines.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

Ergonomic hazards

® Ergonomic hazards: from poor ergonomic conditions,
awkward positions, heavy physical workload.

Effect: musculoskeletal diseases.

Ergonomic hazards: from poor ergonomic conditions, awkward positions,
heavy physical workload, digitalization put workers at risk of inactivity because
of operating autonomous techniques from office workstations.

Risks from ergonomic hazards may decrease, depending on take over of specific task
by cobots/robots. On the other hand, workers are increasingly exposed to ergonomic
hazards such as lack of exercise/inactivity because of operating autonomous machines
and cobots from computer workstations. Inactivity may increase with digitalization.

Preparing wood for reuse and reassembling may be related to Musculoskeletal
Disorders (MSDs) (e.g. awkward positions, heavy lifting and carrying).

This risk could be reduced with ecodesign strategies if occupational safety
and health is taken into account when designing the product.

Effect: musculoskeletal diseases.

Electrical hazards

® Electrical hazards: caused by contact with defective
or unearthed electrical equipment.

Effect: fatal accident.

® Electrical hazards: caused by contact with defective or unearthed electrical
equipment and from autonomous or highly autonomous equipment.

Effect: fatal accident.

Hazards due to physical effects/physical agents
* Noise

Effects: hearing loss, headache, nervousness, poor concentration.

 \/ibrations

Effects: hand-arm-vibration syndrome (e.g. white finger disease).
* Laserlight

Effect: eye damage, effects similar to sunburn.

* Noise: exposure to noise may decrease, depending on takeover of specific tasks by cobots/robots.

The risk could be reduced with ecodesign strategies if occupational safety and
health is taken into account when designing the product and machines.

Effects: hearing loss, headache, nervousness, poor concentration.

* \/ibrations: exposure to vibration may decrease, depending on takeover of specific tasks by cobots/robots.

The risk could be reduced with ecodesign strategies if occupational safety and
health is taken into account when designing the product and machines.

Effects: hand-arm-vibration syndrome (e.g. white finger disease).
* Laserlight: wood processing plant operators may be exposed to laserlight.

Effect: eye damage, effects similar to sunburn.
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2020 Current situation

2025-30 Situation forecast

Fire and explosion hazards

 Fire and explosion hazards from materials,
including wood dust and chemicals.

Effects: burns, fatal accidents.

e Fire and explosion hazards from materials, including wood dust and chemicals.

Exposure to fire and explosion hazards may decrease, depending
on takeover of specific tasks by cobots/robots

Solvents and cleaning products used for maintenance tasks may be based on
less hazardous substances (e.g. solvents) and prevent fire hazards.

Effects: burns, fatal accidents.

Work environmental hazards

* Work environmental hazards: poor lighting,
inadequate temperature and climate.

Effect: negative effects on muscles, tendons and
joints, cold, poor concentration, eye strain.

Work environmental hazards: poor lighting, inadequate temperature and climate.

Effect: negative effects on muscles, tendons and joints, cold, poor concentration, eye strain.

Hazards through dangerous substances

e Chemical hazards/dangerous substances: wood
dust, preservatives, formaldehyde.

Effects: contamination/intoxication, skin diseases,
respiratory diseases, wood dusts (carcinogens,
allergens) may cause nasal or lung cancer.

Chemical hazards/dangerous substances: wood dust, preservatives, formaldehyde.

The risk of being exposed to chemicals may decrease, depending
on takeover of specific tasks by cobots/robots

Maybe reduced, if OSH will be included in the design of the products/
materials, less dangerous solvents and lubricants.

Effects: contamination/intoxication, skin diseases, respiratory diseases, wood
dusts (carcinogens, allergens) may cause nasal or lung cancer.

New materials (e.g. nanomaterials): Nanotechnology and nanomaterials may be used
in woods as well as wood-composite materials in order to improve some of their
properties, e.g. to improve the water resistance or thermal conductivity.

Effects: not yet well known, included are among others inflammation
and tissue damage, fibrosis and tumour generation.

.

Recycled material may concentrate hazardous substances (impurities) during successive
recycling or may change the composition due to different factors such as light, heat
and aging of material unknown content and kind of hazardous substances.

Recycled material may contain dangerous substances, to the latest findings
carcinogen or repro-toxic. (nowadays restricted by law (REACH)).

Effects: contamination/intoxication, skin diseases, respiratory diseases, allergies, cancer.

Psychosocial hazards

* Organisation of work: time pressure, lack of experience,

training and information, increased demand on
flexibility, repetitive, monotonous work.

e Social relationship: lack of involvement in making
decisions that affect the worker, difficult colleagues.

* Working method: working with colleagues.

Effects: stress, burnout.

Organisation of work: time pressure, lack of experience, training and information, increased
demand on flexibility and digital know how, repetitive, monotonous work.

Lack of experience: New software and digital devices require training, some workers may
not have enough competences and may feel overloaded, not experienced enough.

Increased demand on competences and up-to-date knowledge on the
current development in circular economy and recycling industry.

Working with materials which have previously been manufactured: new
skills need to be acquired throughout the production cycle.

Social relationship: lack of involvement in making decisions that affect
the worker, difficult colleagues, lack of social contacts.

Working method: working with colleagues, autonomous machines/equipment, cognitive interactions
with autonomous technologies. The use of cobots and other digital techniques may increase the risk of
working alone and feeling isolated. Cognitive interactions between a robot and a human worker can lead
to mental stress. Long period of concentration working with computer and new software and performing
multitasking. Increased demand on flexibility as workers may perform some tasks from everywhere

with mobile devices. Workers are also at risk of being permanent available outside working hours.

Effects: stress, burnout.
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Skills and competences needs

Forecast of training new needs due to sector circular economy transition (in green for 2030) and digitalization
(in blue for 2025) for the occupational profile: Wood processing plant operator - ISCO 8172

Essential skills and competences

Adjust properties of cut | YES, changed = @ e o o
Create cuttingplan | YES,changed ® @ ° e o
Dispose of cutting waste material | YES, changed =@ o
Ensure conformity to specifications | YES, changed = ® e o
Ensure equipment availability YES
Handle timber | YES, changed o ° °
Handle timber-based products | YES, changed
Keep sawing equipment in good condition | YES, changed
Manipulate wood ' YES, changed L] ° °
Monitor automated machines YES
Operate wood sawing equipment | YES, changed ° ° °
Perform test run NO
Remove inadequate workpieces | YES, changed ° °
Remove processed workpiece NO
Supply machine YES
Troubleshoot | YES, changed
\Wear appropriate protective gear YES
Work safely with machines YES
Disassemble wood-based furniture products NEW e o ° e o
Examine disassembled pieces for further steps (reuse, recylce, upcycle) NEW
Repair wood-based furniture pieces, where needed NEW o o ° e o o o
Essential knowledge
Cutting technologies YES
Types of wood | YES, changed @ @ ° e o
Wood cuts YES
Woodworking processes | YES, changed ® @ ° ° e | o
Generic green skills, knowledge and competences (*)
Environmental awareness and willingness to learn NEW e o (] e o o |o
Systems and risk analysis skills NA
Innovation skills NA
Coordination, management and business skills NA
Communication and negotiation skills NA
Marketing skills NA
Strategic and leadership skills NA
Consulting skills NA
Networking, information technology and language skills NA
Adaptability and transferability skills NEW e o ° e o o o
Entrepreneurial skills NA
Waste, energy and water quantification and monitoring NEW ® ® ® [
Material use and impact quantification and monitoring NEW
Material use and impact minimisation NEW

(*) Source: Strietskallina et al. and Dr. Margarita Pavlova
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Furniture assembler
ISCO 8219s

You will find three different types of
tables for each occupational profile,
where the forecasted changes due to
sector circular economy transition
are in green colour and due to

sector digitalization are in blue colour.

Tasks changes
Current and forecasted tasks changes.

Hazards and risks changes
Current and forecasted risks changes.

Skills and competences need
Forecast of training new needs.

Furniture assembler
ISCO 8219s

Unfold this to see the current occupational
profile description and its tasks and

to relate them to the following green

table and first yellow table.

Tasks changes

Hazards and risks changes

Hazards and risks comments




Furniture assembler
ISCO 8219s

2020

Occupational profile

Current profile description
Furniture assemblers place together all parts of furniture and
auxiliary items such as furniture legs and cushions. They may
also fit springs or special mechanisms. Furniture assemblers
follow instructions or blueprints to assemble the furniture, and
use hand tools and power tools.
* Works in accordance with basic health and safety regulations,
including environmental protection and efficient energy use.
e Works in a customer-oriented manner.
* Considers cost- and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
* Contributes to continuous improvement of
work processes in the company.
e Coordinates work with the rest of the team,
report to his/her team leader.

ReSOLVE levers*

Reclaim, retain, and regenerate health of ecosystems
Return recovered biological resources to the biosphere

Reduce product replacement speed and increase product

utilisation by sharing it among different users

Reuse products throughout their technical lifetime

Prolong products lifetime through maintenance

Prolong products lifetime through repair

Prolong products lifetime through design for durability

Increase performance/efficiency of products

Customisation/made to order

Reproductible and adaptable manufacturing

Minimize waste in production and supply chain

Increase efficiency of production processes

Remanufacture products and/or components

Implement take-back programs

Promote the cascade use of wood

Promote extraction of biochemicals from organic waste

g =
L g
o o
5] £
4 a %)
« Cooperates with other departments (administrative, c g £
commercial and technical services). g o @ 2
e Assists in the implementation of quality assurance activities. g g g @ CIEJ
SR - ] E <
-~ ) A — a =
p £ = = 2 g g
Current profiles tasks (-5 n n n o = o
Reviewing work orders, specifications,
diagrams and drawings to determine materials
needed and assembly instructions.
¢ Fixed assembling with glue, screws, nails,
A fasteners and demountable assembling. ° ° ° ° ° ° o ° ° ° ° ° ° °
« Finishing of the surfaces (filling up nail holes...).
¢ Small corrections and reparations.
¢ Mounting and adjusting fasteners
and special hinges, rails...
Reviewing work orders, specifications,
B diagrams and drawings to determine materials ° ° ° ° ) ° ° ° ° ) ° ° ) ° )
needed and assembly instructions.
c Recording produ_cpon and operatio- ° ° ° °
nal data on specified forms.
D Inspecting and testing c_omponents ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
and completed assemblies.
E  Rejecting faulty products. ° L] ° L] ° o ° o °
F ° ° ° ° ) ) ° ) °
G ° ° ° ° ° ° ° ) ° ) ° ° ° ° °

*McKinsey center and Ellen MacArthur Foundation
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Tasks changes

Current and forecasted tasks changes due to sector circular economy transition
(in green for 2030) and digitalization (in blue for 2025) for the occupational
profile: Furniture assembler - ISCO 8219s

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Furniture assemblers place together all parts of furniture and auxiliary items such as furniture
legs and cushions. They may also fit springs or special mechanisms. Furniture assembling is done
by joint cooperation between robots and humans using cobots and sometimes it is significantly
automated eventually into a fully autonomous process using cobots, big data and industrial loT.
 Works in accordance with basic health and safety regulations, including
environmental protection and efficient energy use.
e Uses digitization tools to work in a customer-oriented manner.
» Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
» Contributes to continuous improvement of work processes in the company.
e Coordinates work with the rest of the team, report to his/her team leader.
¢ Cooperates with other departments (administrative, commercial, ICT- and technical services).
e Assists in the implementation of quality assurance and sustainability activities.
* Assists in the reduction of the environmental impact of the manufacturing, repair, remanufacturing
or recycling processes (e.g. waste generation or energy use reduction, etc.).
* Applies a life-cycle thinking and favours the future disassembly of the
product for maintenance, repair, reuse or recycling.

Virtualise direct aspects of the product

Virtualise indirect aspects of the product

Replace old materials with advanced renewable ones
Choose new products and services

Apply new technologies

Virtualise
Exchange

Profile tasks forecast

Semi-autonomous review of work orders jointly between humans and advanced

artificial intelligence, based on computer vision, specifications, diagrams and

drawings to determine materials needed and assembly instructions.

¢ Fixed assembling with glue, screws, nails, fasteners and demountable assembling.

A Finishing of the surfaces (filling up nail holes...).

¢ Small corrections and reparations.

¢ Mounting and adjusting fasteners and special hinges, rails...

 Considering the future disassembly of the product for maintenance, repair,
refurbishment or recycling (e.g. reducing glued components).

Reviewing work orders, specifications, diagrams and drawings to determine materials
B needed and assembly instructions of the highly digitised enterprise ecosystem, optimising
also the future disassembly of the product for repair, refurbishment or recycling.

Recording production and operational data of the highly digitised and ecoefficient manufacturing
plant on specified digitilized forms, including environmental performance indicators.

Inspecting and testing components and completed assemblies to fulfill quality and circular
D economy-oriented requirements (e.g. disassembly sequence for maintenance, repair, etc.) as
integrated part of the fully digitised smart manufacturing ecosystem of the company.

Supervising the highly autonomous rejection system of faulty products, reducing as much as
possible the scrap generated and promoting the internal reuse of part or components.

Defining and following disassembly instructions for selective disassembling of out of use or defective
wood-based products for separation of materials and elements for further recovery or recycling.

Defining and following intructions for the maintenance, reparation and/or re-manufacturing
of wood-based products, including re-assembly and final quality inspection and testing.

P JiT NA OBSAH

Dopady dvoji transformace na nabytkarsky prémys| EU 105




Furniture assembler
ISCO 8219s

2020

Occupational profile

Current profile description

Furniture assemblers place together all parts of furniture and

auxiliary items such as furniture legs and cushions. They may

also fit springs or special mechanisms. Furniture assemblers

follow instructions or blueprints to assemble the furniture, and

use hand tools and power tools.

* Works in accordance with basic health and safety regulations,
including environmental protection and efficient energy use.

New categorization of hazards
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commercial and technical services). S T £ 3383 425339 E Y =23 s SO & £ 2«2 F x 2 8 g % S
* Assists in the implementation of quality assurance activities. & £t 5 ES &£ EE 8§ v Y335 G2 c 2 % 5 2 E £ %9 e 5 ® o9 v 0oy
c S o - = v T © & (0] v bt ™ u o n >
8 = 2 o = 8 0 6 — 48 =2 « L2 u © o o = @ b 9 9 . 2 o Q = © o0 H 98 &
] o = = c = c > 2z & © = = = g 2 T ® IS x = = > = = e E ] W - e n 9
= »n = o ® , o6 = o ¢ ¥ £ ®©8 H © g E = = ® o ® o 9 5 > O S o = <<
Y a £ 2 & o £ §H ®m X o ¥ 8 U N v = ¥ o 5 6 E o N ©b =2 2 2 T 5§ c = 9 =z B
. Q c g & c¢ &£ 73 ¥ o 2 o g & @ m®m o £ g £ © 6 = o0 ®8 3 & © © o £ 6 @ X 5 =2
Current profiles tasks = 5 a >S5 6 w2 e SomwT =35 SEZ o 2addazxxzondzc@md=zad S =2
Reviewing work orders, specifications,
diagrams and drawings to determine materials
needed and assembly instructions.
¢ Fixed assembling with glue, screws, nails, ole °
A fasteners and demountable assembling. e o o o ° o o °
« Finishing of the surfaces (filling up nail holes...).
¢ Small corrections and reparations.
¢ Mounting and adjusting fasteners
and special hinges, rails...
Reviewing work orders, specifications,
B diagrams and drawings to determine materials
needed and assembly instructions.
c Recording production and operatio-
nal data on specified forms.
D Inspecting and testing components ) .
and completed assemblies. )
_— °
E  Rejecting faulty products. °
F o o o ° ° ° () o o o ° L ° ° °
G e oo ° ° ° o o o o | o ° o o ° ° °

No changes @ Reduced due to Circular Economy @ New or increased due to Circular Economy @ Reduced due to digitalization
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Current and forecasted tasks changes due to sector circular economy transition
(in green for 2030) and digitalization (in blue for 2025) for the occupational
profile: Furniture assembler - ISCO 8219s

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Furniture assemblers place together all parts of furniture and auxiliary items such as furniture
legs and cushions. They may also fit springs or special mechanisms. Furniture assembling is done
by joint cooperation between robots and humans using cobots and sometimes it is significantly
automated eventually into a fully autonomous process using cobots, big data and industrial loT.
» Works in accordance with basic health and safety regulations, including
environmental protection and efficient energy use.
* Uses digitization tools to work in a customer-oriented manner.
« Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
» Contributes to continuous improvement of work processes in the company.
» Coordinates work with the rest of the team, report to his/her team leader.
¢ Cooperates with other departments (administrative, commercial, ICT- and technical services).
e Assists in the implementation of quality assurance and sustainability activities.
* Assists in the reduction of the environmental impact of the manufacturing, repair, remanufacturing
or recycling processes (e.g. waste generation or energy use reduction, etc.).
* Applies a life-cycle thinking and favours the future disassembly of the
product for maintenance, repair, reuse or recycling.

Lack of involvement in making decisions that affect the worker

Poorly designed workplace environment (incl. software)
Stress due to long period concentration and awareness

Ineffective communication, lack of support from

management or colleagues

Increased demands on flexibility
Working alone/isolation

Poor organisation of work
Repetitive, monotonous work
Lack of work experience
Workload: overload/underload

Cognitive strain

Profile tasks forecast

Semi-autonomous review of work orders jointly between humans and advanced

artificial intelligence, based on computer vision, specifications, diagrams and

drawings to determine materials needed and assembly instructions.

* Fixed assembling with glue, screws, nails, fasteners and demountable assembling.

A * Finishing of the surfaces (filling up nail holes...).

¢ Small corrections and reparations.

* Mounting and adjusting fasteners and special hinges, rails...

 Considering the future disassembly of the product for maintenance, repair,
refurbishment or recycling (e.g. reducing glued components).

Reviewing work orders, specifications, diagrams and drawings to determine materials
B needed and assembly instructions of the highly digitised enterprise ecosystem, optimising
also the future disassembly of the product for repair, refurbishment or recycling.

Recording production and operational data of the highly digitised and ecoefficient manufacturing
plant on specified digitilized forms, including environmental performance indicators.

Inspecting and testing components and completed assemblies to fulfill quality and circular
D economy-oriented requirements (e.g. disassembly sequence for maintenance, repair, etc.) as
integrated part of the fully digitised smart manufacturing ecosystem of the company.

Supervising the highly autonomous rejection system of faulty products, reducing as much as
possible the scrap generated and promoting the internal reuse of part or components.

Defining and following disassembly instructions for selective disassembling of out of use or defective
wood-based products for separation of materials and elements for further recovery or recycling.

Defining and following intructions for the maintenance, reparation and/or re-manufacturing
of wood-based products, including re-assembly and final quality inspection and testing.

P JiT NA OBSAH

1 Cobotics (Squeezing, bumping, crushing, cutting, amputation, drawing-in/trapping).
2 Run over, roll over, falls from height.

Dopady dvoji transformace na nabytkarsky prémys| EU 107



Current and forecasted risks changes due to sector circular economy transition (in green for 2030) and
digitalization (in blue for 2025) for the occupational profile: Furniture assembler - ISCO 8219s

2020 Current situation

2025-30 Situation forecast

Work system/work area: working on site, operate wood
processing machines, use of hand and power tools to
place together furniture and auxiliary items.

Work system/work area: working on site, operate wood processing machines, use of hand and power tools,
cobots and other digital machines to place together furniture and auxiliary items, following instructions
circular and economic oriented requirements, using less dangerous substances (glue, solvents, coatings),
using new and recycled material. Disassemble, dismantle, repair and maintenance of products.

Mechanical hazards

® Mechanical hazards from moving machines and tools.
Machinery used to assemble furniture exposes workers
to risks of being injured by unprotected moving parts,
uncontrolled moving parts (air tools/electric staplers, springs)
and parts with hazardous shapes (cutting, pointed, rough).

Effects: severe bruises, cuts and sharp injuries.

* Slips and trips, obstacles, table edges.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

® Mechanical hazards from moving machines and tools. Machinery used to assemble furniture exposes
workers to risks of being injured by unprotected moving parts, uncontrolled moving parts (air tools/electric
staplers, springs) and parts with hazardous shapes (cutting, pointed, rough), and from cobots and robots.

Some risks from mechanical hazards may decrease, depending on takeover of specific tasks by cobots/
robots. However, most of industrial cobots and robots are unaware of their surroundings therefore they
can be dangerous to workers. Industrial robots can pose several types of hazards based on their origin:
Mechanical hazards such as those arising from unintended and unexpected movements or release of tools.

Remanufacturing and selective disassembling could require new type of tools not available.

Better design of products (ecodesign) could reduce hazards associated to assembly/
disassembly operations, using optimised joining systems, etc.

Effects: severe bruises, cuts and sharp injuries.

Slips and trips, obstacles, table edges.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

Ergonomic hazards

e Ergonomic hazards: from poor ergonomic conditions,
awkward positions, heavy physical workload.

Effect: musculoskeletal diseases.

Ergonomic hazards: from poor ergonomic conditions, awkward positions, heavy physical workload.

Risks from ergonomics hazards such as heavy load may decrease, depending on takeover of specific task by
cobots/robots. On the other hand, workers may be increasingly exposed to ergonomic hazards such as lack
of exercise/inactivity because of operating autonomous machines and cobots from computer workstations.

The disassembling and dismantling of manufactured goods may be related to
Musculoskeletal Disorders (MSDs) (e.g. awkward positions, heavy lifting and carrying).

This risk could be reduced with ecodesign strategies to facilitate assembly/disassembly (e.g. type of
fasteners, etc.) if occupational safety and health is taken into account when designing the product.

Effect: musculoskeletal diseases.

Electrical hazards

* Electrical hazards: contacts with live parts or
connections or exposure to arc flash. Electrical
hazards from woodworking machines.

Effect: fatal accident.

Electrical hazards: contacts with live parts or connections or exposure to arc flash. Electrical hazards
from woodworking machines and from autonomous or highly autonomous equipment.

Effect: fatal accident.

Hazards due to physical effects/physical agents
* Noise

e Vibrations

Effect: hand-arm-vibration syndrome (e.g. white finger disease).
e Laserlight

Effects: eye damage, negative effects similar to sunburn.

Effects: hearing loss, headache, nervousness, poor concentration.

Noise: exposure to noise may decrease, depending on takeover of specific tasks by cobots/robots.

Noise maybe reduced due to ecodesign of machinery operating quieter and more environmental-
friendly. However, dismantling activities may expose workers still to noise.

Effects: hearing loss, headache, nervousness, poor concentration.

Vibrations: exposure to vibration may decrease, depending on takeover of specific tasks by cobots/robots.
Possible more use of vibrating tools during product remanufacturing or repair (polisher, etc.).

Vibration maybe reduced due to ecodesign of machinery operating with
less vibration energy and more environmental-friendly.

Effect: hand-arm-vibration syndrome (e.g. white finger disease).

Laserlight: furniture assembler may be exposed to laserlight.

Effects: eye damage, negative effects similar to sunburn.

Fire and explosion hazards

® Fire and explosion hazards from materials, including
wood dust, solvents and chemicals.

Effects: burns, fatal accidents.

Fire and explosion hazards from materials, including wood dust, solvents and chemicals. Exposure to
fire and explosion hazards may decrease, depending on takeover of specific tasks by cobots/robots.

Dust maybe emitted during dismantling, remanufacturing or repair activities—
inappropriate dust extraction system increases risk of dust explosion.

Risk from explosion and fire may decrease, depending on the substitution of flammable solvents in glues.

Effects: burns, fatal accidents.
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2020 Current situation

2025-30 Situation forecast

Work environmental hazards

* Work environmental hazards: poor lighting, inadequate
temperature and climate, poor ventilation.

Effect: negative effects on muscles, tendons and
joints, cold, poor concentration, eye strain.

Work environmental hazards: poor lighting, inadequate temperature and climate, poor ventilation.

Effect: negative effects on muscles, tendons and joints, cold, poor concentration, eye strain.

Hazards through dangerous substances
¢ Chemical hazards/dangerous substances: wood dust, solvents,

preservatives, formaldehyde, glues, new substances/materials.

Effects: contamination/intoxication, skin diseases,
respiratory diseases, allergies, cancer.

Chemical hazards/dangerous substances: wood dust, solvents, preservatives,
formaldehyde, glues, new substances/materials.

Chemical risks may decrease, depending on takeover of specific task by cobots/robots.
Chemical hazards may be reduced, if OSH will be included in the design of the products/
materials (use of less dangerous substances) and if dangerous substances will be
substituted by less dangerous substances (solvents, glues, formaldehyde).

Chemical hazards may increase depending on the quality of recycled materials

(during successive recycling of unknown raw materials).

Disassembling, dismantling: Exposure to fibres or dust when disassembling, dismantling products.

Effects: contamination/intoxication, skin diseases, respiratory diseases, allergies, cancer.

New materials (e.g. nanomaterials): Nanotechnology and nanomaterials may be used
in woods as well as wood-composite materials in order to improve some of their
properties, e.g. to improve the water resistance or thermal conductivity.

Effects: not yet well known, included are among others inflammation
and tissue damage, fibrosis and tumour generation.

Recycled material: Risk of exposure to dangerous substances may be increased through
lack of information on chemicals contained in recycled products and on ways how to deal
with them appropriately. Recycled material may contain dangerous substances, to the
latest findings carcinogen or repro-toxic. (nowadays restricted by law (REACH)).

Effects: contamination/intoxication, skin diseases, respiratory diseases, cancer.

Biological hazards
* Biological hazards: bacteria, mould and fungi.

Effects: contamination/intoxication, skin diseases,
respiratory diseases, infections.

Non-targeted activities with microorganism: selective and/or destructive disassembling for
separation of materials and elements for further recovery or recycling may expose workers
to microorganism such as mould (Recycled , old and used material may contain mould).

Effects: contamination/intoxication, skin diseases, respiratory diseases, infections.

Psychosocial hazards

* Organisation of work: time pressure, lack of experience,
training and information, increased demand on
flexibility, repetitive and monotonous work.

e Social relationship: lack of involvement in making
decisions that affect the worker, difficult colleagues.

* Working method: working with colleagues.

Effects: stress, burnout

Organisation of work: time pressure, lack of experience, training and information, increased
demand on flexibility and digital know how, repetitive and monotonous work.

Lack of experience: New software and digital devices require training, some workers may
not have enough competences and may feel overloaded, not experienced enough.

Increased demand on competences and up-to-date knowledge on the
current development in circular economy and recycling industry.

Working with materials which have previously been manufactured: new
skills need to be acquired throughout the production cycle.

Repair, remanufacture and selective disassembly require new methods and procedures.

Social relationship: lack of involvement in making decisions that affect
the worker, difficult colleagues, lack of social contacts.

Working method: working with colleagues, digital equipment, cognitive interactions with autonomous
equipment. The use of cobots and other digital techniques may increase the risk of working alone
and feeling isolated. Cognitive interactions between a robot and a human worker can lead to mental
stress. Long period of concentration working with computer and new software and performing
multitasking. Increased demand on flexibility as workers may perform some tasks from everywhere
with mobile devices. Workers are also at risk of being permanent available outside working hours.

Effects: stress, burnout, and emotional distress, suffering from
depression, cardiovascular problems, sleep disorders.
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Skills and competences needs

Forecast of training new needs due to sector circular economy transition (in green for 2030) and
digitalization (in blue for 2025) for the occupational profile: Furniture assembler - ISCO 8219s

Essential skills and competences
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Align components | YES, changed °
Apply a protective layer | YES, changed | ® °
Assemble prefabricated furniture | YES, changed ® @ ® e o o °
Clean wood surface | YES, changed @ ® °
Create furniture frames | YES,changed ® | ® @ e o
Create smooth wood surface = YES, changed  ® | ® °
Ensure conformity to specifications | YES, changed = ® e o o o
Follow written instructions | YES, changed ) )
Joinwood elements | YES,changed © © | @ ° e o o °
Memorise assembly instructions NO
Operate drilling equipment = YES, changed °
Tend boring machine | YES, changed °
Use power tools | YES, changed °
Disassemble wood-based furniture products NEW ° e o o °
Rurther st (rovse recice upeyce) | MEV | |** .
Repair wood-based furniture pieces, where needed NEW ° ] e o o °
Essential knowledge
Technical drawings | YES, changed ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ °
Generic green skills, knowledge and competences (*)
Environmental awareness and willingness to learn NEW e o o ] e o o o
Systems and risk analysis skills NA
Innovation skills NA
Coordination, management and business skills NA
Communication and negotiation skills NA
Marketing skills NA
Strategic and leadership skills NA
Consulting skills NA
Networking, information technology and language skills NA
Adaptability and transferability skills NEW e o o ] e o o o
Entrepreneurial skills NA
Waste, energy and water quantification and monitoring NEW
Material use and impact quantification and monitoring NEW L] ° ] e o o o
Material use and impact minimisation NEW e o

(*) Source: Strietskallina et al. and Dr. Margarita Pavlova



Factory hand Factory hand
ISCO 9329 ISCO 9329

You will find three different types of Unfold this to see the current occupational
tables for each occupational profile, profile description and its tasks and

where the forecasted changes due to to relate them to the following green
sector circular economy transition table and first yellow table.

are in green colour and due to
sector digitalization are in blue colour.

Tasks changes
Current and forecasted tasks changes.

Hazards and risks changes
Current and forecasted risks changes.

Skills and competences need

Forecast of training new needs.
Tasks changes

Hazards and risks changes

' Hazards and risks comments
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Factory hand ISCO 5329

2020

Occupational profile

Current profile description
Factory hands assist machine operators and product
assemblers. They clean the machines and the working
areas. Factory hands make sure supplies and materials are
replenished.
* Works in accordance with basic health and safety regulations,
including environmental protection and efficient energy use.
e Works in a customer-oriented manner.
* Considers cost- and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
* Contributes to continuous improvement of
work processes in the company.
e Coordinates work with the rest of the team,

ReSOLVE levers*

Reclaim, retain, and regenerate health of ecosystems
Return recovered biological resources to the biosphere

Reduce product replacement speed and increase product

utilisation by sharing it among different users

Reuse products throughout their technical lifetime

Prolong products lifetime through maintenance

Prolong products lifetime through repair

Prolong products lifetime through design for durability

Increase performance/efficiency of products

Customisation/made to order

Reproductible and adaptable manufacturing

Minimize waste in production and supply chain

Increase efficiency of production processes

Remanufacture products and/or components

Implement take-back programs

Promote the cascade use of wood

Promote extraction of biochemicals from organic waste

g =
bo 9]
report to his/her team leader. 2 2 "
« Cooperates with other departments (administrative, c g E
commercial and technical services). g o v %
e Assists in the implementation of quality assurance activities. g g g @ =
c 8 8 i t o
B & & 5 = 3 S
Current profiles tasks & A v & 53 S &
A Conveylng goods, material, eqmpme.nt. and ot.her ° ° ° ° ° °
items to work areas, and removing finished pieces.
Verifying specifications of goods, material,
B equipment and other items and checking the quality ° ° ° ° ° ° ° ) ° )
in order to ensure adherence to specifications.
C Loading and unloading vehicles, trucks and trolleys. ° ° °
D C!earlng m.achlne blqckages, and clea- O ~ O ~
ning machinery, equipment and tools.
E Carrying out manual sorting of products or components. ° ° ° ° ° °
F Recording operational data on specified forms. (] ° ® ° ® ) ) [
G ° ° ° ° ° ° ° ° °

*McKinsey center and Ellen MacArthur Foundation
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Virtualise indirect aspects of the product

Replace old materials with advanced renewable ones

Tasks changes

Current and forecasted tasks changes due to sector circular economy transition
(in green for 2030) and digitalization (in blue for 2025) for the occupational profile:
Factory hand - 1ISCO 9329

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Factory hands assist machine operators and product assemblers. They clean the machines and
the working areas. Factory hands make sure supplies and materials are replenished.
 Works in accordance with basic health and safety regulations, including
environmental protection and efficient energy use.
¢ Works in a customer-oriented manner.
» Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.

T
3
EE 9
a o
© =
S g
G i) . ] | i
n 9 G e Contributes to continuous improvement of work processes in the company.
é & L e Coordinates work with the rest of the team, report to his/her team leader.
a ° = ¢ Cooperates with other departments (administrative, commercial, ICT and technical services).
E 5 g e Assists in the implementation of quality assurance and sustainability activities.
= 3 = * Assists in the reduction of the environmental impact of the manufacturing, repair, remanufacturing
5 # gct,, § % or recycling processes (e.g. waste generation or energy use reduction, etc.).
o © o = 0
£ = = a 8
5 = i & (] Profile tasks forecast
° ° Conveying goods, material, equipment and other items to highly digitized, connected and automated work
A areas, and removing finished pieces, applying sustainable working practices (e.g. waste management, etc.).
o A A Digitally verifying technical & environmental specifications of goods, material, equipment and
B other items and checking the quality in order to ensure adherence to these specifications.
Loading and unloading vehicles, trucks and trolleys in a digital and ecoefficient
) ° C : : i o R
manufacturing plant, reducing the impact of logistics (e.g. load optimisation, etc.).
Clearing machine blockages, and cleaning machinery, equipment and tools when predictive
) ° [ D maintenance and online realtime monitoring could not prevent this; using non-hazardous substances,
reducing their consumption and making a proper management of the generated waste.
Carrying out semi-automated sorting of products or components when
° ° E . o o
necessary in highly digitized and ecoefficient factory.
o ~ ~ F Recording operational data of the digital and ecoefficient factory on specified
forms, including environmental performance indicators.
° G Following disassembly instructions and using adequate tools for destructive disassembling of out of use or

defective wood-based products for separation of materials and elements to future recovery or recycling.

P JiT NA OBSAH
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Factory hand ISCO 9329

2020

Occupational profile

Current profile description

Factory hands assist machine operators and product

assemblers. They clean the machines and the working

areas. Factory hands make sure supplies and materials are

replenished.

* Works in accordance with basic health and safety regulations,
including environmental protection and efficient energy use.

New categorization of hazards

® 2
8 S 2
S 3 g
- »
iE s = E
5 w © (7] @
a o = g c
] ©
: ) b L = = £ 50
e Works in a customer-oriented manner. = S = K = 2 = S
. . . . x = =
e Considers cost- and time-effectiveness when planning § s 2 5 0 E = . = ks
and organizing his/her work in his/her area of influence. = E © 9 " “ 2 % E o
. . . 4] R = ) a
» Contributes to continuous improvement of w g = E E = T ﬁ s § = £ *g =
. = o e - [}
work processes in the company. 8 G @ 8 g ® , 5 © [ § 0 o % % - ©
. . > S e ") >
« Coordinates work with the rest of the team, w oo U © oo S € € © @ g & = o £ o = £ 3 =
. B c o b5 £ w - 2 o © = e S 9w B o = : w S Kk U § ©
report to his/her team leader. 8 5 5 % 3 - '.g £ ¢ E £ 8 = 5 % S T = 3 SoF =B £ R 3 2 o
« Cooperates with other departments (administrative, Es g 8 w E w N ¢ = % 3 = - g 5 E S s ¥ ° 5 5 s 5 £ ¥ 8 =
) ) X & Z & g 5 @9 8 F =
commercial and technical services). 5 39 £ s 3 4 2 5 E S E Y B Y 3 2 2 5 w = _::":‘ g 0 O 5 £ o B g 2 ©
. . . . . L = = — @ — = = = j— 5]
* Assists in the implementation of quality assurance activities. 2 t £ E 3 5 EE S35 ¢ 5w GG c £ S 5 2 E Z2 9 o &8 o B o 8§ v &
S 8 2 ws B S 6 = 8 B « &2 u =B S B ® g w uy T o 2 9 g & § 8 8 7 9 ¢
= o & = = % [t c = 2 £ O0 & § = v B T ® = x = © > = 5 = ] B0 SR a o 2
5 + > S nw 6 =z £ 2 ~ € B 8B 6 O a E = = 5 M ® 58 ®w oz 8 g <
e & £ 3 € a = e 3 a g N 2 nh @ 5 © E © N 0 = ¢ g 5 = = 8 =z B
. c © c = T & 9 2 o g 2L ¥ ® © £ g Ek © o = o0 ®M S o m© @ o .2 o©o mw xX 3
Current profiles tasks = 5 a >S5 6 w2 e SomwT =35 SEZ o 2addazxxzondzc@md=zad S =2
A Conveying goods, material, equipment and other e o [ ) ° o
items to work areas, and removing finished pieces. e o e o
Verifying specifications of goods, material, ol e o
B equipment and other items and checking the quality ol . ) °
in order to ensure adherence to specifications.
: . : () L)
C Loading and unloading vehicles, trucks and trolleys. ° °
L) L)
Clearing machine blockages, and clea- ° e o
D §m: cKag ° e o o °
ning machinery, equipment and tools. ) L )
. ' [ ) °
E Carrying out manual sorting of products or components. ° ol o ° ° °
: ' - °
F Recording operational data on specified forms. -
G e oo o o e oo ° o o o o | o e o 0o |0 o e o o o o

No changes @ Reduced due to Circular Economy @ New or increased due to Circular Economy @ Reduced due to digitalization
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Current and forecasted tasks changes due to sector circular economy transition
(in green for 2030) and digitalization (in blue for 2025) for the occupational
profile: Factory hand - ISCO 9329

2025/30

Occupational profile

Description forecast of the occupational profile in 2030
Factory hands assist machine operators and product assemblers. They clean the machines
and the working areas. Factory hands make sure supplies and materials are replenished.
* Works in accordance with basic health and safety regulations, including
environmental protection and efficient energy use.
* Works in a customer-oriented manner.
« Considers cost, environmental impact and time-effectiveness when planning
and organizing his/her work in his/her area of influence.
» Contributes to continuous improvement of work processes in the company.
» Coordinates work with the rest of the team, report to his/her team leader.
¢ Cooperates with other departments (administrative, commercial, ICT and technical services).
e Assists in the implementation of quality assurance and sustainability activities.
* Assists in the reduction of the environmental impact of the manufacturing, repair, remanufacturing
or recycling processes (e.g. waste generation or energy use reduction, etc.).

Lack of involvement in making decisions that affect the worker
Ineffective communication, lack of support from

management or colleagues

Stress due to long period concentration and awareness
Working alone/isolation

Poorly designed workplace environment (incl. software)

Poor organisation of work
Repetitive, monotonous work
Increased demands on flexibility
Lack of work experience
Workload: overload/underload

Cognitive strain

Profile tasks forecast

Conveying goods, material, equipment and other items to highly digitized, connected and automated work

il A areas, and removing finished pieces, applying sustainable working practices (e.g. waste management, etc.).
Digitally verifying technical & environmental specifications of goods, material, equipment and
B other items and checking the quality in order to ensure adherence to these specifications.
c Loading and unloading vehicles, trucks and trolleys in a digital and ecoefficient

manufacturing plant, reducing the impact of logistics (e.g. load optimisation, etc.).

Clearing machine blockages, and cleaning machinery, equipment and tools when predictive
D maintenance and online realtime monitoring could not prevent this; using non-hazardous substances,
reducing their consumption and making a proper management of the generated waste.

Carrying out semi-automated sorting of products or components when
necessary in highly digitized and ecoefficient factory.

Recording operational data of the digital and ecoefficient factory on specified
forms, including environmental performance indicators.

Following disassembly instructions and using adequate tools for destructive disassembling of out of use or
defective wood-based products for separation of materials and elements to future recovery or recycling.

P JiT NA OBSAH

1 Cobotics (Squeezing, bumping, crushing, cutting, amputation, drawing-in/trapping).
2 Run over, roll over, falls from height.
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Current and forecasted risks changes due to sector circular economy transition (in green for 2030) and
digitalization (in blue for 2025) for the occupational profile: Factory hand — ISCO 9329

2020 Current situation

2025-30 Situation forecast

Work system/work area: working on site, cleaning and

tidying up the workshop and machines, passing tools and
materials, storage activities, supporting machine operators.

Work system/work area: working on site, cleaning and tidying up the workshop and machines, passing
tools and materials, storage activities, supporting machine operators, loading and unloading activities,
using digitalized instruments, collecting and sorting generates waste following sustainable and ecological
requirements, using less hazardous materials , support in disassembling, repair and dismantling of furniture.

Mechanical hazards

* Mechanical hazards from moving machines and
tools and means of transportation, uncontrolled
moving parts and parts with dangerous shapes.

Effects: severe bruises, amputations, cuts and
sharp injuries, crushing, roll over or being crushed
by means of transportation, forklift trucks etc.

* Slips and trips, obstacles, table edges,
moving vehicles, machines.

Effects: squeezing, cutting, twisting,
spraining, bumps and bruises.

® Mechanical hazards from moving machines and tools and means of transportation, uncontrolled
moving parts and parts with dangerous shapes. Hazards from moving cobots/robots.

Some risks from mechanical hazards may decrease, depending on takeover of specific tasks by cobots/
robots. Most of industrial cobots and robots are unaware of their surroundings therefore they can be
dangerous to workers. Industrial robots can pose several types of hazards based on their origin: Mechanical
hazards such as those arising from unintended and unexpected movements or release of tools.

Support in remanufacturing and selective disassembling of furniture could require new type of tools not available.

Better design of products (ecodesign) could reduce hazards associated to assembly/
disassembly operations, using optimised joining systems, etc.

Effects: severe bruises, amputations, cuts and sharp injuries, crushing, roll over
or being crushed by means of transportation, forklift trucks etc.

Slips and trips, obstacles, table edges, moving vehicles, machines.

Effects: squeezing, cutting, twisting, spraining, bumps and bruises.

Ergonomic hazards

e Ergonomic hazards: from poor ergonomic conditions,
awkward position, confined spaces, handling heavy loads.

Effect: musculoskeletal diseases.

* Ergonomic hazards: from poor ergonomic conditions, awkward position, confined spaces, handling heavy loads.

Risks from ergonomic hazards may decrease, depending on take over of specific tasks by cobots/
robots. On the other hand, workers are increasingly exposed to ergonomic hazards such as lack
of exercise/inactivity because of operating autonomous machines and cobots from computer
workstations as well as repetitive movements due to operating digitized machinery.

Support in remanufacturing and repair services as well as dismantling of manufactured goods may be
related to Musculoskeletal Disorders (MSDs) (e.g. awkward positions, heavy lifting and carrying).

The risk of heavy loads may be reduced for factory hands due to use of lighter materials.
Exposure to awkward positions may be reduced for workers if occupational safety and
health is taken into account from the beginning, when the machinery is designed.

Effect: musculoskeletal diseases.

Electrical hazards

* Electrical hazards: caused by contact with
defective or unearthed electrical equipment.

Effect: fatal accident.

Electrical hazards: caused by contact with defective or unearthed electrical equipment. Electrical
hazards from woodworking machines and from autonomous or highly autonomous equipment.

Effect: fatal accident.

Hazards due to physical effects/physical agents
* Noise: sawmill, other wood processing machines.

Effects: hearing loss, headache,
nervousness, poor concentration.

e Vibrations

Effect: hand-arm-vibration syndrome
(e.g. white finger disease).

Noise: sawmill, other wood processing machines.
Exposure to noise and vibration may decrease, depending on takeover of specific tasks by cobots/robots.

Noise maybe reduced due to ecodesign of machinery operating quieter and more environmental-friendly.
However, noise during support of repair, dismantling or remanufacturing furniture may still be a risk.

Effects: hearing loss, headache, nervousness, poor concentration.

Vibrations: exposure to vibration may decrease, depending on takeover of specific tasks by cobots/robots.

Vibration maybe reduced due to ecodesign of machinery operating with less vibration energy and more environmental-

friendly. However, vibrations during support of repair, dismantling or remanufacturing furniture may still be a risk.

Effect: hand-arm-vibration syndrome (e.g. white finger disease).
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2020 Current situation

2025-30 Situation forecast

Fire and explosion hazards

 Fire and explosion hazards from materials,
including wood dust and chemicals.

Effect: burns, fatal accidents.

Fire and explosion from materials, including wood dust and chemicals.
Exposure to fire and explosion hazards may decrease, depending on takeover of specific tasks by cobots/robots.

Dust maybe emitted during support of dismantling activities — inappropriate
dust extraction system increases risk of dust explosion.

Fire hazards of solvents when cleaning machinery, equipment and tools may be reduced due
to new cleaning products based on less flammable substances such as water.

Effect: burns, fatal accidents.

Work environmental hazards

* Work environmental hazards: excessive
heat and cold, poor lighting.

Effects: cardiovascular diseases, negative
effects on muscles, tendons and joints,
cold, poor concentration, eye strain.

3

Work environmental hazards: excessive heat and cold, poor lighting.

Effects: cardiovascular diseases, negative effects on muscles, tendons and joints, cold, poor concentration, eye strain.

Hazards through dangerous substances

e Chemical hazards/dangerous substances: asbestos,
glass fibre, vapours, fumes, dust, solvents.

Effects: contamination/intoxication, skin
diseases, respiratory diseases, cancer.

Chemical hazards/dangerous substances: asbestos, glass fibre, vapours, fumes, dust, solvents.
The risk of being exposed to chemicals may decrease, depending on takeover of specific tasks by cobots/robots

Maybe reduced, due to products/materials used for cleaning machinery,
equipment and tools based on less dangerous substances.

Effects: contamination/intoxication, skin diseases, respiratory diseases, cancer.

New materials (e.g. nanomaterials): ranotechnology and nanomaterials may be used
in woods as well as wood-composite materials in order to improve some of their
properties, e.g. to improve the water resistance or thermal conductivity.

Effects: not yet well known, included are among others inflammation
and tissue damage, fibrosis and tumour generation.

Recycled material: risk of exposure to dangerous substances may be increased through lack of information on
chemicals contained in recycled products and on ways how to deal with them appropriately. Recycled material may
contain dangerous substances, to the latest findings carcinogen or repro-toxic. (nowadays restricted by law (REACH)).

Effects: contamination/intoxication, skin diseases, respiratory diseases, cancer.

Biological hazards
* Biological hazards: bacteria, mould and fungi.

Effects: contamination/intoxication, skin
diseases, respiratory diseases, infections.

Non-targeted activities with microorganism: support of selective and/or destructive disassembling
for separation of materials and elements for further recovery or recycling may expose workers
to microorganism such as mould (recycled, old and used material may contain mould).

Effects: contamination/intoxication, skin diseases, respiratory diseases, infections.

Psychosocial hazards

* Organisation of work: time pressure, shift work,
stress, often related to poor work organisation,
lack of experience and training, overload, low job
satisfaction, repetitive, monotonous work.

* Social relationship: Lack of involvement in
making decisions that affect the worker.

* Working method: unskilled work, working with colleagues.

Effects: stress, burnout.

Organisation of work: time pressure, shift work, stress, often related to poor work organisation,
lack of experience and training, overload, low job satisfaction, repetitive, monotonous work,
interactions between a robot and a human worker can lead to mental health risks.

Lack of experience: new software and digital devices require training, some workers may not
have enough competences and may feel overloaded, not experienced enough.

Increased demand on competences and up-to-date knowledge on the current
development in circular economy and recycling industry:

Repair, remanufacture and selective disassembly require new methods and procedures.

Social relationship: Lack of involvement in making decisions that affect the worker. Cobots/
robots that replace colleagues may increase the risk of working alone and feeling isolated.

Working method: unskilled work will change to digital know how. Long period of concentration working with computer
and new software and performing multitasking. Increased demand on flexibility as workers may perform some tasks
from everywhere with mobile devices. Workers are also at risk of being permanent available outside working hours.

Robots/cobots may take over many tasks originally intended for factory hands, this may increase
the feeling of being useless. On the other hand, operating more and more digitalized tools may
change the task for factory hand totally and require new training and competences.

Effects: stress, burnout.
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Skills and competences needs

Forecast of training new needs due to sector circular economy transition (in green for 2030) and
digitalization (in blue for 2025) for the occupational profile: Factory hand — ISCO 9329

Essential skills and competences

Clean building floors

Clean equipment

Clean surfaces

Maintain work area cleanliness

Supply machine

Supply machine with appropriate tools

\Wear appropriate protective gear
Disassemble wood-based furniture products

Examine disassembled pieces for further steps (reuse, recylce, upcycle)

NO

YES, changed

YES, changed

YES, changed

YES, changed

YES, changed

YES

NEW

NEW

Essential knowledge

Cleaning products
Cleaning techniques

Industrial tools

YES, changed

YES, changed

YES, changed

Generic green skills, knowledge and competences (*)

Environmental awareness and willingness to learn
Systems and risk analysis skills

Innovation skills

Coordination, management and business skills
Communication and negotiation skills

Marketing skills

Strategic and leadership skills

Consulting skills

Networking, information technology and language skills
Adaptability and transferability skills

Entrepreneurial skills

Waste, energy and water quantification and monitoring
Material use and impact quantification and monitoring

Material use and impact minimisation
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NEW

NA

NA

NA

NA

NA

NA

NA

NA

NEW

NA

NA

NA

(*) Source: Strietskallina et al. and Dr. Margarita Pavlova




P JiT NA 0BSAH

Dopady dvoji transformace na nabytkarsky prlimys| EU

119



Finsko
D bitly/39gFe6o

Svédsko
D bitly/2Xywndm

Norsko
D bitly/3i91X11

Velka Britanie
D bitly/2xzY1XB

Dansko
O bit.ly/38Cygmy

Irsko
D bitly/3916duz

Nizozemsko
D bitly/3gj5Woy

Belgie
D bit.ly/3i8MRIV/

Svyjcarsko
D bit.ly/3i8e0E5

Lichtenstejnsko
D bitly/3qgl8T7

Francie
D bitly/2Lw2Ezp

Portugalsko
D bitly/3bGGSNP

Spanélsko
D bit.ly/2XBbGxn

Italie
D bitly/2LI15nvD
Bosna a Hercegovina
D bitly/35DH42)
Cerna Hora
D bitly/3ibgy64
Albanie
D bitly/35CGimv
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https://bit.ly/2Xywndm
https://bit.ly/2Xywndm
https://bit.ly/3i91XI1
https://bit.ly/3i91XI1
https://bit.ly/38CyqmW
https://bit.ly/38CyqmW
https://bit.ly/3qj5Woy
https://bit.ly/3qj5Woy
https://bit.ly/3i8MRlW
https://bit.ly/3i8MRlW
https://bit.ly/2XzY1XB
https://bit.ly/2XzY1XB
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https://bit.ly/39I6duz
https://bit.ly/3i8eoE5
https://bit.ly/3i8eoE5
https://bit.ly/3qgl8T7
https://bit.ly/3qgl8T7
https://bit.ly/2Lw2Ezp
https://bit.ly/2Lw2Ezp
https://bit.ly/2XBbGxn
https://bit.ly/2XBbGxn
https://bit.ly/2Ll5nvD
http://bit.ly/2Ll5nvD
https://bit.ly/3bGGsNP
https://bit.ly/3bGGsNP
https://bit.ly/3ibgy64
https://bit.ly/3ibgy64
https://bit.ly/35DH42J
https://bit.ly/35DH42J
https://bit.ly/39qFe6o
https://bit.ly/39qFe6o
https://bit.ly/35CGimv
https://bit.ly/35CGimv
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Estonsko
Q) bit.ly/3olJrsc

LotysSsko
D) bitly/3ibevP2

Litva
O bitly/3svHRNS

Polsko
Qi bitly/3qglh97

Némecko
D bitly/3ghY6vi

Ceska republika
D bitly/2N2m67h

Slovensko
Q1 bitly/2LspgrS

Rakousko
D bitly/2LHgt 74

Madarsko
D bitly/3nDPhtV/

Slovinsko
D bitly/2LwEMeO

Chorvatsko
O bitly/39wj2b9

Srbsko
D bitly/35BPwQd

Turecko
Q1 bitly/3nFEAGD

Bulharsko
O bitly/2LwMjKF

Severni Makedonie
D bitly/2LqUfgs

Mapovani iniciativ EU v oblasti
cirkularni ekonomiky

Strategie cirkularni ekonomiky se v evropskych méstech, regionech a zemich rozviji jiz
nékolik let. Od r. 2014 bylo prijato 33 strategii a na dalsich nejméné 29 strategiich se
pracuje.

Vytvorili jsme specifickou zpravu ,Sbirka ddlezitych iniciativ na podporu cirkularni
ekonomiky v EU’, ktera se nesnazi byt vycerpavajicim seznamem, ale pfinasi priklady
rliznych pfistupl na podporu obéhového hospodarstvi v nékolika zemich EU. VétSina z
nich se zaméruje na efektivni vyuzivani zdrojl a redukci odpadd, ale nékteré iniciativy
pokryvaji i cile udrzitelného rozvoje nebo zménu klimatu. Celou zpravu najdete na: bit.
ly/2KgAus8l

Odkazy v této mapé vam umozni pfistup ke specifickym zpravam, které vytvofil
EIONET a které obsahuji prehled zasad, pfistupt a cilli 32 evropskych zemi k vlastnimu
efektivnimu vyuzivani zdrojt a cirkularni ekonomice a jejich stupen rozvoje.

Dalsimi dllezitymi zdroji informaci této zpravy o iniciativach, strategiich
a analyze souvisejicich s cirkularni ekonomikou jsou:

« Strategie cirkularni ekonomiky a plany v Evropé: Identifika-
ce synergii, potencialni spoluprace a budovani alianci — Studie Evrops-
kého hospodarského a socialniho vyboru: bit.ly/2NchxgZ
» Evropska platforma zainteresovanych stran pro obéhové hospodarstvi: bit.ly/3bRv8hM
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https://bit.ly/3ibevP2
https://bit.ly/3ibevP2
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https://bit.ly/2LwEMeO
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https://bit.ly/39wj2b9
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https://bit.ly/2LwMjKF
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https://bit.ly/3nDPhtV
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http://bit.ly/2NchxqZ
http://bit.ly/3bRv8hM
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\Vlyrobcl nabytku vénuijicich se cirkularité a obéhovym praktikam
bude ¢im dal tim vice, protoZe cirkularni ekonomika je klicem k resent
klimatickych a environmentalnich vyzev a v odvétvi se na ni budou
neustale zvySovat pozadavky. Cirkularita je v ranych fazich a bude
patrna ve stfednédobém a dlouhodobém horizontu.

Prechod na cirkularni ekonomiku usnadni dvé nedavné iniciativy

EU. Na jedné strané je to Zelena dohoda pro Evropu (COM(2019)
640 v konecném znéni), jez podpofi a urychli prechod primyslu EU
na udrzitelny model s inkluzivnim rlistem, a na druhé strané novy
Akéni plan pro obéhové hospodarstvi (COM(2020) 98 v konecném
znéni), v némz je nabytkarsky prdmysl specialné uveden jako jedna z
prioritnich produktovych skupin v kontextu hodnotovych retézc(, na
néz se tento plan zaméfuje.

Prohlaseni o vizi projektu SAWYER nar. 2030 je nasledujici:

Do r. 2030, s Siroce digitalizovanym nabytkarskym primyslem, bude
vyroba drevéného ndabytku nabizet produkty a sluzby s designem
ohledupinym wici Zivotnimu prostfedi zaloZzenym na nizkém dopadu

a vysledovatelnyjch surovindch, udrZitelnych vyrobnich postupech,
podpore nejlepsiho vyuZiti a scéndfd pro obnovu materidli a vyrazenych
produktd. Zakaznici (B2B nebo B2C) budou vyZadovat podrobnejsi
informace o produktech a jejich udrZitelnych charakteristikdch, vcetné
ukazateld Zivotniho cyklu. Klicem k tspésnému dosahovani cild cirkularni
ekonomiky bude posileni postaveni spotrebitelti. Urady (na mistni
ndrodni a evropské drovni) cirkularni ekonomiky podpori udrZitelnymi
Scéndri pro konec Zivotnosti materiald a drevénych vyrobkd rozsirova-
nim statnich a soukromyjch programii zaddvani zelenych zakazek a
podporou politik pro efektivni vyuZivani materiald.

V analyze implementované v projektu SAWYER
vykazaly specifické faktory/akce vyssi dopad na
vétsinu hodnocenych profilll povolani, napfiklad:

e Presunout se k obnovitelnym materialtm,

¢ Opétovné vyuzivat vyrobky béhem jejich technické zivotnosti,
Prodluzovat Zivotni cyklus vyrobkd opravami,

Prodluzovat zivotni cyklus vyrobkd pomoci designu pro odolnost,
Zvysovat vykon/Gcinnost produktd,

Zvysovat efektivitu vyrobnich procest,

Repasovat vyrobky a/nebo dily,

Recyklovat materialy,

Podporovat kaskadoveé vyuzivani dreva,

Virtualizovat nepfimé aspekty vyrobku,

Nahrazovat staré materialy za technicky vyspélé, obnovitelné,
PouZzivat nové technologie.

Ke zvladnuti vyzev transformace k obéhovému hospodarstvi a
vyuziti nabizenych pfilezitosti se z(i¢astnéné strany v nabytkarském
primyslu EU budou muset na tento prechod divat jako na soucast
dvoji transformace odvétvi (zelené a digitalni), protoZe ty s sebou
Gzce souvisi. Jak predpovédély vysledky projektu DIGIT-FUR, primysl
vyroby nabytku bude nabizet chytré produkty na miru zalozené na
digitalnich vyrobnich systémech dodanych udrzitelngmi prémyslo-
vymi sektory efektivné vyuzivajicimi zdroje. Rada technologif (napf.
levné pokrocilé snimace, internet véci/prdmyslovy internet véci,
internet nové generace, analyza dat, uméla inteligence, virtualni

a rozsirena realita, kolaborativni roboti atd.) nabidne podnikiim
transformacni potencial jak ohledné produktd, které Ize vyvijet a
vyrabét, tak ohledné samotného vyrobniho procesu — pro ty, ktefi
jsou schopni je pouZzivat. DalSi naro¢nou vyzvou pro drevozpracujict
nabytkarsky prdmysl bude poskytnout pracovnikdm nezbytné
dovednosti, aby mohli digitalni transformaci G¢inné zvladat. Celkové
budou mit technologie priimyslu 4.0 v pristich letech velky vliv na
vyrobni procesy v tomto sektoru a pfinesou mu s prerodem na
cirkularngjsi ekonomiku uzitek.

Z celkového pohledu by dvoji transformace odvétvi méla predstavo-
vat referencni ramec pro vsechny budouci analyzy tohoto préimysly,
inovace produkt(l a vyrobnich postupt firem, inovativni obchodni
modely, sektorové politiky a nasledné spolecensky dialog v odvétvi.

Z pohledu digitalizace se nabytkarsky primysl se rychle méni z
tradicniho na pocitacové fizeny primysl. Na zakladé o¢ekavanych
zmeén v analyzovanych profilech povolani — za pouziti McKinseyho
zasad a s pfihlédnutim na technologie Prdmyslu 4.0 — dojde podle
progndzy projektu DIGIT-FUR ke zménam v poptavce po dovednos-
tech, znalostech a kompetencich pracovnikd. Budouci zaméstnanci
v nabytkarském prlimyslu budou muset nejet efektivné vykonavat
Ukoly, ale mit i dovednosti a schopnosti rozpoznat neustalé zmény
a prizplsobit se jim. PoZzadovana Groven kvalifikace se zvysi a

bude specializovanéjsi, protoze jadro dovednosti bude nasledkem
digitalizace/komputerizace abstraktnéjsi.

Nebude narlstat potfeba préimyslovych dovednasti. Primysloveé ¢i
technické dovednosti vsak musi plné integrovat (vsechny relevantni)
digitalni dovednosti. Technické znalosti zstavaji zasadni a tvofi
zaklad; kognitivni, socialni a behavioralni dovednosti se stanou
prioritou. Lidé jiz nebudou vybirani na zakladé diplomu, ale podle
jejich pFistupu. Kazdy jednotlivec bude zodpovédny za pokroky v
sebevzdélavani a sebezdokonalovant.

U nékterych profilG povolani budou vyZadovany nové zelené do-
vednosti, protoze budou existovat nové, specifické Gkaly souvisejici
s demontazi a opétovnym vyuzitim, repasovanim, recyklovanim

a upcyklaci. Tyto nové dovednosti budou zvlast' dilezité u Gkold
Jpraktickych” profild povolani. Patfi k nim:

e demontaz nabytkarskych vyrobkd ze dreva,

e prostudovani demontovanych dild k dalSim krokim (opétovnému
vyuziti, repasovani, recyklaci, upcyklaci),

e oprava dild dfevéného nabytku tam, kde je to potreba.

Tyto nové zelené dovednosti budou mit take vliv, i kdyZ ne tak
vyrazny, na ty profily, které firmy Fidi a provadéji v nich strategicka
rozhodnuti. Tyto dovednosti zavrsuji stavajici nezbytné ZDK pro
sledované profily povolant.

Obecné zelené dovednosti, znalosti a kompetence byly navic stano-
veny jako nezbytné pro spolecensky, ekonomicky a environmentalni
vyvoj v drevozpracujicim nabytkarském prlimyslu. Jsou sladény s
klicovymi kompetencemi nebo mékkymi dovednostmi (tzv. soft
skills), které jsou uvedeny do kontextu environmentalni informova-
nosti a pochopeni udrzitelného vyvoje a cirkularni ekonomiky.

Dvoji transformace nabytkarského priimyslu s sebou nese nové
vyzvy pro bezpecénost a ochranu zdravi pfi praci. Nabytkarsky pra-
mysl mGze byt skuteéné udrzitelny (z hlediska Zivotniho prostredi,
spolecensky a ekonomicky) pouze tehdy, je-li zajisténa bezpecnost,
nikd — nebo prinejmensim nemdZe byt udrzitelny bez co nejacinngjsi
ochrany jejich bezpecnosti a zdravi.

Bezpecnost a zdravi pracovnikd mohou ovlivnit nové typy pracovist),
nové procesy, nové technologie a nové materialy/produkty. Nic-
méneé pokud budou fadné naplanovany a pouzivany, ochranu zdravi
a bezpecnost Ize jasné zlepsit. Z pohledu digitalizace mohou roboti
a digitalni technologie délat fyzicky narocnou a monotonni praci
jednoduseji, efektivnéji a bezpecnéji. Pracovnici mohou byt odvolani
z nebezpecnych prostfedi a snimace mohou automaticky ukazovat,
zda stroj potiebuje Gdrzbu, ¢imz se snizi riziko vzniku havarii a Graz(.
Obvykla nebezpeti v nabytkarském primyslu jako nebezpecné latky,
prach, nebezpecné stroje a nastroje budou i nadale existovat, ale
riziko expozice témto riziklim se snizi.
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Analyza ukazuje, ze prechod k cirkularnéjsi ekonomice zlepsi
globalni Zivotni prostfedi, ale za Zadnych okolnosti by nemél
redukovat bezpe¢nost pracovnik( a ochranu jejich zdravi. Z tohoto
dlvodu musime my, zG¢astnéné strany v nabytkarském primysiu,
zajistit, aby tato transformace s novymi technologiemi a pracovnimi
postupy nevedla k novym riziklim. A musime také zajistit, aby nové

a recyklované materialy nemohly zaméstnance ohrozit ,novymi” Ci
skrytymi nebezpecnymi latkami. Pokud bude shodné dbano na BOZP
a ochranu zivotniho prostfedi, méla by byt cirkularni ekonomika
efektivnéjsich strojnich zafizeni, pracovnich postupl a materiald,
jez snizi chemicka a fyzikalni rizika pro pracovniky. Uplatfiovani
ekodesignu u produktl by mélo usnadrovat jejich obnovu a opravy a
snizovat ergonomicka rizika. A rovnéz snizovat obsah nebezpecnych
latek a redukovat tak v celém hodnotovém fetézci chemicka rizika.
Bezpecnost a zdravi pracovnikd by se mohly zlepsit zaclenénim
BOZP do systém(i fizeni kvality firem.

Pokud nebude dvoji transformace nabytkarského primyslu vedena a
zavedena radnym zplsobem, mohla by pracovnikiim zpdsobit nové
vyzvy a problémy se stresem. Nardstajici pracovni zatéz a slozitost
Ukol, pfilis dlouha pracovni doba a neustala dostupnost zapficinuji
rostouci napéti a trapeni v praci vedouci k psychosocialnim rizikdim
(EUOSHA, 2015). K prevenci téchto novych rizik je skutec¢nym a
hlavnim klicem pro vSechny pracovniky v odvétvi nabyti novych po-
znatkd, schopnosti a flexibility, aby mohli fadné zvladat narlistajict
automatizaci, nové procesy a vyvoj novych produktd.
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\/ysledky téchto analyz projektu SAWYER jsou uzitecné také pro:

e fadné porozumeéni tomu, jak se budou pracovni pozice pracovnikd
a jejich bezpecnost vyvijet vzhledem k dopadu prechodu na
cirkularni ekonomiku na pramysi,

e pripravu firem a pracovnikd, aby mohli €elit nastavajicim zménam
a prilezitostem a vyuzit je a

sacialniho dialogu.

Tyto kombinované analyzy dvoji transformace také ukazaly na rele-
vantni synergie mezi digitalizaci a cirkularitou. Vztahuji se napriklad
k tomu, jak:

e je treba ziskavat a sdélovat environmentalni informace o
vyrobcich (napf. obsah nebezpecnych latek, znovu pouzitelné dily,
recyklovatelné materialy atd.) v celém dodavatelském Fetézci, az k
zakaznikdim nebo pracovnikdim recyklace,

e se posunout od produktd ke sluzbam (virtualizace, dematerializa-
ce, servitizace atd.),

e snizovat dopad vyrobnich procest na zivotni prostredi pomoci
novych technologii (napf. energetickou efektivitou, snizovanim
mnozstvi odpadd, optimalizaci surovin atd.).

Tato analyza synergii posiluje vizi, Ze budouci nabytkarsky
préimysl| EU bude dvoji transformaci ovlivnén velkou mérou
a zGCastnéné strany budou muset zvladat vyzvy souvisejici
s digitalizaci a cirkularitou ekonomiky k co nejlepsimu

vyuziti vsech pfilezitosti, které se jim nabizeji.
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Doporuceni

Cesta k cirkularni ekonomice vyzaduje spolupraci réiznych aktérd

— tvlrcd politik, primyslovych hracd, odbornik(, akademikd a spo-
trebiteld. K aktivaci a urychleni prechodu k cirkularnéjsi ekonomice by
se méla rozsifit primyslova nabidka cirkularnéjsich produktt spolu
s poptavkou trhu a spotfebitell po takovych vyrobcich. K dosazeni
vyse uvedeného hraji klicovou roli poskytovatelé odborného
vzdélavani a pfipravy a tvarci politik v podpore téchto dvou hlavnich
trendd. Z toho dlivodu najdete v dalSich ¢astech tohoto dokumentu
rGizna konkrétni doporuceni pro tvdrce politik a systém odborného
vzdélavani a pripravy VET k jejich podpofe v dosahovani téchto
dalezitych cild.

Tvlrci politik

K zajisténi Gspésného prechodu na cirkularnéjsi ekonomiku v ramci
dvoji transformace sektoru je tfeba zavést harmonizovana pravidla
na Grovni EU / mezinarodné a konzistentné implementovat inicia-
tivy EU ze strany ¢lenskych statd, aby se snizilo riziko fragmentace
vnitfniho trhu, zabranilo vzniku bariér a uvolnil se volny pohyb
udrzitelného a udrzitelnéjsiho zbozi v obéhovém hospodarstvi.

K zajisténi hladké implementace iniciativ EU jsou potfeba jedno-
ducha a chytra pravidla pro cirkularni ekonomiku, jasné definice

na Grovni EU a spoleény jazyk, zejména u parametr méficich
cirkularitu jako ,dlouha zivotnost', ,opétovné vyuziti", ,recyklovatel-
nost” a dalsi. To je kli¢ k poskytovani harmonizovanych informaci
spotrebiteldm. Iniciativa EU Politika pro udrzitelné vyrobky by méla
poskytnout objasnéni a pravidla pro tuto tematiku. Jednim z jejich
zakladnich kamend bude rozsifeni rozsahu smérnice o ekodesign,
aby zahrnovala i vyrobky nesouvisejici s energii, jako je nabytek. Kv(li
Sirokému rozsahu vyrobkd povazovanych za ,nabytek” a nejriiznéj-
Sim materiallim pouzivanym pri jeho vyrobé se k tomuto sektoru
pristupuje obtizné. Kritéria pro ekodesign/obéhovy design nefunguji
pro vsechny produkty stejné. V tomto kontextu bude ddlezité vzit

na védomi slozitost nabytkarského prlimyslu a potfebu postupného
pFistupu v harmonizaci na evropské legislativni Grovni a napfic
politikami; v prdmyslu by také mél probihat dialog. (bit.ly/3a0Gihs)

Co se tyce bariér cirkularniho designu, hlavni hlediska k jejich
pfekonani jsou dostupnost nahradnich materiald a dilG a rovnéz
informaci od dodavateld o latkach vzbuzujicich obavy, dale pak pris-
na vnitrostatni nafizeni vedouci k pouzivani nechténych chemikalit
(jako napriklad toxickych latek zpomalujicich horent, které musi ¢asto
odpovidat pozadavkim na hoflavost). V tomto ramci by iniciativa EU
Strategie pro udrzitelnost a udrzitelné vyrobky v oblasti chemic-
kych latek méla propagovat redukci latek vyvolavajicich obavy v
nabytkarskych vyrobcich a tim i snizeni expozice chemickym latkam
ze strany pracovnikd. Jak zdokumentoval Svaz pro nabytek bez

latek zpomalujicich horeni (safefurniture.eu), tyto latky se z vyrobkd
dostavaji ven, hromadi se v prostredi a jejich pouzivani tak jde proti
cilim obéhového hospodarstvi. Tyto chemické latky neprokazaly
uzitek pro bezpecnost hofeni a existuje velka priikaznost jejich
Skodlivych G¢inkd na lidské zdravi a zdravi pracovnikd, vysSi toxicity
pFi hofeni a vlivu na Zivotni prostredi (bit.ly/2Y6beHN 7 bit.ly/2KLXj-
ni). Pro pracovniky ve vyrobé, obchodu a zpracovani produktd na
konci jejich Zivotnosti prestavuji zbytecné riziko. Jde o bézné riziko
pro Calouniky a ocekava se, zZe se snizi nebo zmizi s pfechodem

Pres vyse uvedena fakta a to, Ze nékolik doporuceni se zaméfuje na
zvladani vyzev prechodu k cirkularnéjsi ekonomice v nabytkarském
primysluy, je dllezité brat vzdy na védomi, ze na praktické Grovni
bude toto odvétvi zaroven ovlivnéno dvoji transformaci (digitalni a
zelenou). ZG¢astnénym stranam v sektoru tak musi byt umoznéno
fesit jeho problémy, ale zejména Gspésné vyuzivat prilezitosti, které
jim nabizi konkrétni, spolecny dopad téchto transformaci.

primyslu na cirkularnéjsi ekonomiku, a pokud nadchazejici nastroje
utvarejici politiky oslovi toto nepotfebné pouzivani toxickych latek
zpomalujicich hofeni v nabytku.

\/ ramci dvoji transformace sektoru bude jeho prechod k obéhovému
hospodarstvi zaviset také na dalSich parametrech, jako je vétsi digi-
talizace, inovativni nastroje a probihajici Gsili o inovaci a vjzkum.
Toto Gsili a investice do cirkularniho charakteru a vyvoje technologit
ohleduplnéjsich k zivotnimu prostredi by mély byt podporovany
finanénimi programy jako Horizon Europe apod. Tento prechod

by mély usnadnit pfislusné investice; mély by zajistit, aby do néj

byly zahrnuti vSichni aktéfi, zvlasté malé a stredni firmy, a podpofit
spolupraci mezi firmami a zG¢astnénymi stranami. Nova préimyslova
strategie EU by méla podporovat a usnadnovat dvoji transformaci

a zaroven sledovat moznosti digitalizace a cirkularniho charakteru
prdmyslu.

Iniciativy jako Zelena dohoda pro Evropu nebo Akéni plan pro
obéhové hospodarstvi by mély stimulovat trzni poptavku a nabizet
cirkularni vyrobky, podporovat rozvoj novych obchodnich modelq,
napriklad ,vyrobku jako sluzby’, opétovné vyuziti, repasovani, pre-
pracovani, recyklaci, modely nevlastnéni, modely zaloZené na pédi,
opravach a repasovani, opeétovném nakupu a zakazkach B2B.

Vizhledem k ohromnému dopadu pandemie COVID-19 by se mély
snahy instituci EU a ¢lenskych statd zaméfit na zotaveni ze socialni
a ekonomickeé krize a pouzit bali¢ek na oziveni ekonomiky (napf. Next
Generation EU, Recovery and Resilience Facility a European Social
Fund Plus) také na boj proti zméné klimatu, podporu digitalizace a
obéhové ekonomiky a Skoleni pro pracovniky o novych technolo-
giich a zelenych dovednostech, a to zejména pracovniky s nizkou
Grovni dovednosti, zeny, migranty, mladez a starsi pracovniky.
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Odborné vzdélavani a pfiprava (VET)

V/zdélani je silou budoucnosti, protoze je jednim z nejsilngjsich na-

strojé zmeény. Jednim z nasich nejvétsich problémt je to, jak preménit

Musime zménit nas zplisob organizace poznatk(. To znamena
rozbit tradicni bariery mezi jednotlivymi disciplinami. Musime nové
navrhnout nase vzdélavaci politiky a programy. A se zavadénim
téchto reforem musime sledovat dlouhodoby horizont a pinit nasi
ohromnou odpovédnost vici budoucim generacim.

Dvoji transformace nabytkarského prlimyslu vytvari poptavku po
nowvych, specifickych kompetencich a dovednostech pracovni sily.
Predjimani a vytvareni dovednosti pro budoucnost je na tomto
rychle se ménicim a zelenajicim pracovnim trhu zasadni. Plati to o
vsech zménach typt a drovni nezbytnych dovednostia zménach v

povolanich a technickych oblastech.

Zeleny a digitalni kampus

Sprava kampusu vzhledem k fizeni spotreby energie a vody, odpadi a
znecisteni.

* Je téméf nemozné, aby Skoly a Skolici stiediska stacila na ves-
keré investice potrebné nasledkem dvoji transformace, protoze
nové technologie se vyvijeji stale rychleji.

Proto by se mél zeleny a digitalni kampus zaméfit i na hybridni

vzdélavaci prostredi, i ve formalnim skoleni, na nabidku vyuky v

Zeleny a digitalni vzdélavaci program

Integrace vzdeldvani pro udrZitelny rozvoj (ESD). Zelené technologie, cisté
technologie, zelena pracovni mista a zelengjici stavajici mista. Je tu proto
treba zelenych programdl a kurzd, zelenych praktik ve tridach a seminarich
a lepsi interakce mezi primyslovymi odvétvimi a vzdelavacimi institucemi.

Systémy odborného vzdélavani a pfipravy se museji prizplisobovat
a neustale vyvijet (chytrym zplisobem).

Nasledujici priklady predkladame jako inspiraci k ziskani zelenych ¢i
zelengjsich dovednosti.

e Adaptace informaci pracovniho trhu o zelenajici a digitalni ekono-
mice pfi rozvoji novych vzdélavacich program( a revize stavajicich
program{ na zakladé zelenych a digitalnich hledisek. To mohou
v odvétvi provadét rady, poradni organy s kapitany (zeleného)

primyslu, propagatofi digitalizace nebo poradni vybory s mistnimi
padnikateli (pro regionalni prizpisobeni, kontext a mistni trh prace

apod.).

e K zavedeni obéhového hospodarstvi do vzdélavacich programd
Skol odborné pripravy (VET), by podniky mohly navsStévovat Skoly
a hovotit o zpdsobu, jakym vyrabéji své produkty. Poté by zakdm/
studentdm své vyrobky predaly, aby je nové navrhli z pohledu
cirkularni ekonomiky (circlevet.eu — Steve Parkinson).

e Navrhy a adaptace ¢i Gprava vzdélavacich programd by méla
reagovat na ménici se potfeby u dovednosti pro dvoji transfor-
maci, a dokonce je predjimat. Diky navrh@im program( a Gpravé
kurzd a vysledk( vyuky ve vzdélavacich programech vytvorenych
modularnim zplisobem nebo zaloZenych na Skoleni v ramci
pracovniho procesu |ze zaclefiovat poptavku po novych do-
vednostech velmi pruzné. Mnoho kurz{ a program@ se jiz nyni
upravuje k integraci (nékterych) aspektd obéhového hospodarstvi,
udrzitelnosti a/nebo digitalizace. Ale velmi casto k tomu dochazi
jen mimochodem a prilis omezené. Napriklad o pouzivani dreva
z udrzitelnych zdrojl se ¢asto uci pouze v teoretickych hodinach,
ale neni soucasti zasob dfeva pouzivaného v dilnach. Digitalizace
je ve vyuce pouze pojem, teorie, a casto neni soucasti strojnich

Soucasné dovednosti casto neodpovidaji této poptavce po novych a
adaptovanych dovednostech. Existuje zfetelna mezera mezi doved-
nostmi potfebnymi pro dvoji transformaci nabytkarského prémysiu a
soucasnou vzdélavaci nabidkou a zajiSténim.

UNESCO popsalo pét rozmeér( ,zezelenani” technického a odborného
vzdeélavani a pripravy, Five Dimensions of Greening TVET, jako
promitnuti tf rozmérd udrzitelnosti, které je tfeba oslovit — ekolo-
gického, ekonomického a spolecenského — do klicového ramce pro
parozumeéni pristupu ke vzdélavani pro udrzitelny rozvoj.

Ve vztahu k dvoji transformaci jsme pfidali jeSté hledisko digitalizace.

Na zakladé téchto péti rozmérd zezelenani TVET doporucujeme
nasledujici:

praxi, dualni vyuku a u¢novstvi. Zeleny a digitalni kampus investuje

do digitalnich vyukovych metod, e-learningu prostfednictvim online
kurz{i MOOCS (Massive Open Online Courses) a zelenych vzdélava-
cich program.

Zeleny a digitalni kampus je otevieny kampus, kde mohou najit
své misto start-upy a kde jsou spolecnosti vitany jako partnefi,
ktefi budou investovat do novych technologii, zeleného vyzkumu a
novych, flexibilnich vzdélavacich programd.

dilen, kde jsou zastaralé pocitace, nevhodné pro naroc¢né aplikace
virtualni/rozsirené reality.

e Kromé adaptace studijnich pland pro studenty potfebujeme také
prizplsobit vzdélavaci drahy pro rekvalifikaci a skoleni v ramci
pracovniho procesu pro zvyseni a obnovu dovednosti pracovnikd.

e DalSim ddlezitym prvkem pro zavadéni vySe uvedenych doporu-
Ceni pro vzdélavaci programy je priibézné odborné vzdélavani a
priprava (CVET). /ySe uvedené nové metody vijuky (modularni,
praxe na pracovisti, webova distan¢ni, hybridni, Skoleni mimo
kampus apod.) Ize pouzit k nabidce pozadovanych a personali-
zovanych vzdélavacich drah pro kohokoli, kdo o to ma zajem. Je
dllezité adaptovat metodu pro konkrétni cilové skupiny a zaméfit
se na ménici se mentalitu, spiSe nez se vénovat Cisté technickym
zalezitostem.

e Dvoji transformace se musi sitit vsemi oddélenimi a byt zaclene-
na do vsech vétvi a vsech skalicich programd a studijnich pland.

Takovy integrovany, udrzitelny pristup mdze tvorit:

- Rozvoj dovednosti nezbytnych k implementaci
udrzitelnych a digitalizovanych reseni,

- Vytvareni spojeni mezi zvolenym programem
/ studijnim planem a dvaoji transformaci,

- Byt soucasti vzajemneé propojenych, svétovych systémd,

- Ucelené porozumeéni socialnim, ekonomickym
a environmentalnim systémdm a debatovani o
praktickych FeSenich pro dvoji transformaci,

- UdrZitelné pfemysleni a rozhodovani pfispivajici k fesent
spolecenské, ekologické a hospodarskeé krize,

- Zapojovani student@ do vyuky ,pro” dvoji
transformaci a nikoli jen ,0" ni.


http://www.circlevet.eu
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Zelena a digitalni komunita

Prizptisobovani komunity pomoci budovani kapacit, obnovitelnych
technologii a podpory vyZivani zdrojd.

K G¢innym metodam predjimani budoucich potfeb u dovednosti patfi
trvaly dialog mezi zaméstnavateli a zaméstnanci, spolecnostmi a
Skoliteli, koordinace napfit statnimi institucemi, informacnimi systé-
my trhu pracovnich sil, sluzbami personalnich agentur a hodnocenimi
vykonu instituci odborné pfipravy. Je potieba spoluprace a kooperace
na vsech Grovnich (¢initelé s rozhodovaci pravomaci, tvlrci politik,

Zeleny a digitalni vyzkum

Podpora vyzkumu v oblastech obnovitelnych energii; zelenych inovaci a
recyklace odpadd.

Ve vztahu k dvoji transformaci doporucujeme vice spole¢nych akci
ohledné vyzkumu uznavani dovednosti provadénych mimo bézné
ucebni drahy. Toto uznavani — které se stava ¢im dal tim ddlezitéjsi
— musi byt transparentni a musi ho podporovat vsechny z(¢astnéné

Zelena a digitalni kultura

Propagace kultury zelenych hodnot, zeleného pfistupu, zelené etiky
a zelené praxe.

Vizhledem ke dvoji transformaci bychom chtéli pfidat i digitalni
kulturu (digitalni pfistup, digitalni etiku a digitalni praxi).

Vedle této zelené a digitalni kultury doporucujeme ve firmach prizpQ-
sobit kulturu vzdélavani a integrovat do ni neformalni a zajmovou

vyuku. Pracovnici potfebuji ¢as nebo byt uvolnéni z prace, aby se
radné naucili novym vécem a pfinesli tak svym firmam uzitek. Za-

Zelené dovednosti

Studie tykajici se budouci poptavky po dovednostech ¢asto potvrzuji
zminovanou dulezitost socialnich dovednosti, schopnosti spolupra-
covat a digitalnich kompetenci. Definované obecné zelené doved-

nosti také odkazuji na tyto mékké dovednosti.

Potfebné digitalni kompetence a obecné zelené dovednosti se o
mnoho nelisi. Casto jde o kontext a situaci, cil nebo zamér, ktery

vychazi z rzného pohledu. V nasledujici tabulce jsou znazornény
(nové) definované obecné zelené dovednosti (vlevo) a potfebné

praxe, organizace atd.). Existuje zde ohromna potfeba zahrnout
vSechny zicastnéné skupiny, vzdélavaci instituce, socialni partnery
(firmy, zaméstnavatele, zaméstnavatelské svazy a konfederace),
vysokeé skoly a akademicky svét, sektorové organizace, Grady prace
a partnery ve vefejné sprave (ministerstvo skolstvi, prace, Zivotniho
prostredi, digitalizace atd.). K uznavani dovednosti je napfiklad nutné

vytvorit tzv. aliance dovednosti v ramci odvétvi, ale i napfic sektory.

strany vcetné partner(l ze statni spravy. Pouhych par let po stfedni/
vysoké skole se ziskané znalosti a dovednosti stavaji kv(li rychle

se ménicimu prostredi ve svétle dvoji transformace jaksi zastaralé.
Trvalou validaci diplomu/titulu zaruci pouze priibézné odborné
vzdélavani a pfiprava (Continous VET), at' uz ve formalni, neformalnt
Ci zajmové podaobé.

meéstnanci se mohou ucit pfi praci a po cely svj pracovni zivot diky
flexibilnim a modularnim vzdélavacim draham, pfi vyuce v provozu

¢i mimo néj, v praxi na pracovisti, pravé tam, kde je to potieba, (na
spravném misté a ve spravném formatu) nebo kdykoli je to nutné (v
pravy ¢as). \lyzvou je to, aby lidé, ktefi se uci, méli pristup ke kvalit-
nim informacim (viz digitalni gramotnost). Dostatetnou pozornost je
tfeba vénovat i pracovni sile s vysokym vzdélanim. Tito zaméstnanci
budou také odpovédni za vyskaleni pracovnikd s méné dovednostmi.
Ocekavani ohledné uceni a prilezitosti k uceni vzrista.

digitalni dovednosti (vpravo) tak, jak byly stanoveny v projektu
Digit-Fur. Protoze digitalni dovednosti byly definovany obecnéjsim
zplsobem nez obecné zelené dovednosti (které jsou podrobnéjsi),
mU0zeme digitalni dovednosti vztahnout k zelenym dovednostem
(kurzivou) vickrat.

Kromé téchto obecnych mékkych dovednosti musime zaclenit a
zakotvit i technické zelené a/nebo digitalni dovednosti.
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Tabulka 9. Nové zelené dovednosti a jejich vztah k digitalnim dovednostem

Informovanost o zivotnim prostredia ochota se ucit

Digitalni gramotnost

Systémy a dovednosti tykajici se analyz rizik

Kritické myslenf a feseni problém(

Dovednosti tykajici se inovact

Zvidavost a inovativnost

Koordinacni, manazerské a obchodni dovednosti

Iniciativnost a podnikavost

Komunikacni a vyjednavaci schopnosti

Efektivni komunikace

Marketingové dovednosti

Efektivni komunikace

Strategické a vedouci schopnosti

Iniciativnost a podnikavost

Poradenské schopnosti

Efektivni komunikace

Dovednosti tykajici se networkingu, informacnich technologii a jazykové dovednosti

Spoluprace napfic sitémi

Prizplsaobitelnost a schopnost prenaset dovednosti

Agilita a pfizplisobitelnost

Padnikatelské schopnosti

Iniciativnost a podnikavost

Kvantifikace a monitorovani odpadt a spotreby energie a vody

Ziskavani informaci

Kvantifikace a monitorovani pouzivani materialll a jejich
dopadu u zadavani zakazek a vybéru

Ziskavani informaci

Minimalizace pouzivani materiald a jejich dopadu (hodnoceni dopadu)

Ziskavani informaci

Formalni VET

Formalni odborné vzdélani a pfiprava je Sirsi nez jen orientace na trh
pracovnich sil a nadale z{istava ddlezité. Nova, vyssi poptavka po
spravnych socialnich dovednostech musi byt podporovana silnéji. |
pres dllezitost téchto mékkych dovednosti by systém nemél ztratit
ze zfetele zakladni technické kompetence, potieba aktualizovaného
technického vzdélavani plati totiz i nadale. Clovék méize byt ve své
praci kreativni, pouze pokud ma zakladni dovednosti.

Pocatecni VET oproti pribéznému VET

¢ Nardsta dllezitost systému zalozenych na poptavce, jako je
ucnovska vyuka, dualni vyuka nebo uceni v ramci pracovniho
procesu. Tyto systémy musi byt implementovany do obou
systém( VET.

Zavérem mUzeme shrnout, Ze pro moderni vyukovy systém
potfebujeme spolupraci vSech zGcastnénych stran a partnert k
UspéSnému zavedeni a integraci novych nezbytnych dovednosti pro
tuto dvoji transformaci. Tato spoluprace vyzaduje, aby se pozornost
a jednani vsech zainteresovanych stran zamérily doplnkovym a
kolaborativnim zplsobem.

Je tfeba spoluprace mezi regulaénimi subjekty pro VET a statnimi
vzdélavacimi subjekty k zaclenéni novych dovednosti pro zeleny a
digitalni svét jiz v rané fazi, jako je zakladni Skolstvi, a tyto dovednos-

ti je nutno dale rozvijet ve stfednim skolstvi.

Je potfebna spoluprace mezi poskytovateli vzdélavani a Skoleni a

firmami k poskytnuti flexibilnich a adaptivnich vzdélavacich drah, v
provozu i mimo néj, v ramci pracovniho procesu, pravé tam, kde je

to potfeba (na spravném misté a ve spravném formatu) a kdy je to
potfeba (v pravy cas).
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¢ Proto je nezbytna vétsi spoluprace Skolstvi a nabytkarského prdi-
myslu, zvlasté na technickych programech. Budouci zaméstnanci
musT byt schopni nejen efektivné provadét své dkoly, ale mit také
dovednosti a schopnosti k tomu, aby rozpoznali nadchazejici
zmény a prizpdsobili se jim. Role multidisciplinarnich dovednosti
a schopnosti znacné roste a firmy budou vyzadovat vyssi a

¢ Posun kompetenci také podtrhuje dlezitost profesnich kva-
lifikacnich profilt (stanovenych odvétvim) jako zakladu pro
vzdélavaci drahy ve Skolstvi.

¢ Stavajici systémy pocatecniho a priibézného odborného vzdeé-
technologie. Partnefi ve vzdélavani a poskytovatelé skoleni musi
Gzce spolupracovat s podniky. U dvoji transformace jsou potfeba
nejen technické dovednosti a specializované poznatky o konkrétni
oblasti. Definované obecné mékké dovednosti jsou zrovna tak
dllezité.

Je tfeba spoluprace mezi socialnimi partnery pracovnikd a sdru-
Zenimi k podpore a usnadnéni podminek, které zaméstnanctim
umozni ziskavat nezbytné dovednosti a zdatnost, aby mohli Celit
dvoji transformaci sektoru. Pracovni sila v tomto odvétvi bude
muset zménit mentalitu a pribézné se ucit (celozivotni vzdélavani).
Bude muset neustale aktualizovat své znalosti ohledné nowych rizik
BOZP a pfislusné jednat. Celkové se jednotlivci stanou do budoucna
odpovédni za své vlastni dovednosti a zdatnost.

Spolecné, v partnerstvi mezi zameéstnavateli, viadou a vzdélavacimi
institucemi, m&Zzeme pracovat na rozvoji pozadovanych dovednosti
pro dvoji transformaci, abychom predem budovali a posilili doved-
nosti vSech zGc¢astnénych stran (ucitel(, studentd, rodicli, zaméstna-
vatell, spolupracovnikd, statni spravy atd.). Timto zpsobem nas v
nabytkarském primyslu ceka svétla budoucnost.

Protoze v budoucnu budou vSechna
pracovni mista zelena a digitalni!
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