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zamknietym), Jeroena Dooma (ksztatcenie i szkolenie zawodowe)
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ER, ktérzy dzieki swojemu zréznicowanemu wktadowi z r6znych
dyscyplin umozliwili stworzenie nowej, obszernej wizji i prognozy
dla sektora meblarskiego na rok 2030 w kontekscie wdrazania
gospodarki o obiegu zamknietym i transformagji cyfrowej. Poza
osobami wymienionymi wyzej sg to: Alessandro Carzaniga, Alex
Jimenez, Alexandra Canossa, Andreea Paraschiv, Anton Luiken,
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Chcemy réwniez podziekowact krajowym stowarzyszeniom
meblarskim, ktére oprécz partneréw projektowych przygotowaty
analize stanu wiedzy na temat wdrazania zasad gospodarki o
obiegu zamknietym w ich krajach:

¢ APMR - Stowarzyszenie Rumunskich Producentéw Mebli /
Rumunia

* BBCWEFI — Butgarska Branzowa Izba Przemystu Drzewnego i
Meblowego / Butgaria

e (BM - Branzowe stowarzyszenie producentow wyposazenia
wnetrz i przemystu meblarskiego / Holandia

e FCBA - Instytut Technologii dla sektoréw lesnych i meblarskich
/ Francja

e GS — Szwedzki zwigzek zawodowy dla pracownikéw lesnych,
przemystu drzewnego i grafikow / Szwecja

Realizacja projektu SAWYER byta mozliwa tylko dzieki finansowa-
niu zaproszenia do sktadania propozycji KE w sprawie wsparcia
dialogu spotecznego VP/2018/001.
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Podsumowanie

Podwadjna transformacja (ekologiczna i cyfrowa) bedzie miata
ogromny wptyw na sektor meblarski UE w nastepnych latach

i dziesiecioleciach. Nowa europejska strategia przemystowa,
Europejski Zielony tad i nowy plan dziatania na rzecz gospodarki o
obiegu zamknietym odegraja wazna role w transformacji przemystu
UE. Projekt SAWYER, opierajac swojg analize na wczesniejszych
wynikach projektu DIGIT-FUR skupiajacego sie na skutkach cyfryzacji
sektora w 2025 r.,, miat na celu analize kluczowych instrumentow/
czynnikdw zmian w procesie wdrazania gospodarki o obiegu
zamknietym w sektorze meblarskim UE do 2030 r. i utatwienie
zrozumienia tych zmian. Dzieki temu wszyscy partnerzy spoteczni
i interesariusze dziatajacy w sektorze uzyskajg dostep do przy-
datnych informacji na temat wptywu omawianej transformacji na
sektor, jego modele biznesowe i pracownikow w ramach catego
fancucha wartosci do 2030 r.

Projekt zostat zrealizowany z udziatem partneréw (CENFIM,
EFBWW, EFIC, FLA i UEA) oraz innych podmiotow krajowych (APMR,
BBCWFI, CBM, FCBA i GS) posiadajacych wieloletnie i ugruntowane
doSwiadczenie w sektorze meblarskim. Ponadto inni indywidualni
eksperci w dziedzinie gospodarki o obiegu zamknietym, unijnego
systemu ksztatcenia i szkolenia zawodowego, zagrozen dla BHP i
samego sektora meblarskiego stuzyli swoja wiedza i pomoca przez
caty okres realizacji projektu.

Projekt SAWYER zostat wdrozony zgodnie z progresywng meto-
dologia badawcza. W pierwszej kolejnosci zidentyfikowano gtowne
instrumenty prawne i instrumenty dobrowolnego stosowania oraz
inne polityki i strategie wptywajace na wdrazanie gospodarki o
obiegu zamknietym w sektorze meblarskim UE. Na tej podstawie
sporzadzono prognoze 49 zmian tych instrumentow i polityk, a
poziom ich prawdopodobienstwa i wptywu oceniono za pomoca
internetowego badania z udziatem 51 ekspertéw z 15 krajow. Pro-
gnozowane zmiany zostaty przeanalizowane i dopracowane podczas
warsztatow, w ktorych uczestniczyto 20 ekspertow. Wyniki wyko-
rzystano do stworzenia scenariusza dla sektora meblarskiego w UE
na 2030 r. w kontekscie wdrazania gospodarki o obiegu zamknietym.

Scenariusz ten, bazujac na wynikach wczesniejszego projektu
DIGIT-FUR i dostosowujac ramy mechanizmu ReSOLVE do sektora
meblarskiego, pozwolit zidentyfikowac przewidywane zmiany w
jedenastu kluczowych zadaf w ramach profilow zawodowych w
zwiazku z wdrazaniem gospodarki o obiegu zamknietym i cyfryzacja
sektora . Na tej podstawie wytypowano nowe zagrozenia dla bez-
pieczeistwa i higieny pracy oraz zmiany w zakresie wymaganych
umiejetnosci, wiedzy i kompetencji.

Wszystkie sprawozdania sg dostepne pod adresem: roundfurniture-
-sawyer.eu/downloads

Ponizej podsumowano gtéwne wyniki badania, poczawszy od wizji
projektu SAWYER, ktéra stanowi:

Do 2030 ., dzieki szeroko zakrojonej cyfryzacji sektora meblarskie-
go, branza produkcji mebli z materiatow drewnopochodnych bedzie
oferowac produkty i ustugi przyjazne dla Srodowiska, oparte na mi-
nimalizacji wptywu na Srodowisko i wykorzystaniu identyfikowal-
nych surowcéw, zrownowazonych procesach produkcyjnych oraz
promowaniu najlepszych scenariuszy wykorzystania i odzyskiwa-
nia materiatow i odrzutéw produkcyjnych. Klienci (B2B lub B2C) beda
zadac bardziej szczegotowych informacji o produktach iich zréwno-
wazonych wtasciwosciach, w tym wskaznikach cyklu eksploatacji,

a wzmocnienie pozycji konsumentéw bedzie kluczem do sukcesu na
polu gospodarki o obiegu zamknietym. Wtadze (na poziomie lokal-
nym, krajowym i europejskim) beda promowat gospodarke o obiegu
zamknietym, wspierajac zrownowazone scenariusze wycofania z
eksploatacji materiatow i produktéw drewnopochodnych, rozsze-
rzajac ekologiczne programy zamowief publicznych i prywatnych
oraz promujac strategie efektywnego wykorzystania materiatow.

W tym scenariuszu narzedzia cyfrowe beda masowo wykorzysty-
wane w sektorze zaréwno przez MSP, jak i duze przedsiebiorstwa,
w catym tancuchu wartosci. Wspomniane narzedzia cyfrowe beda
promowac gospodarke o obiegu zamknietym, zwiekszajac wy-
dajnosc proceséw produkcyjnych i identyfikowalnoS¢ substandji,
materiatoéw i produktéw. Klienci bedg lepiej poinformowani o
zrownowazonych wtasciwosciach produktéw, a handel elektro-
niczny produktami meblowymi wzrosnie, prowadzac do zmian

w dziataniach marketingowych i relacjach z klientami, sprzedazy

i powigzanych aspektach logistycznych. Ramy te utatwig coraz
wiekszej liczbie producentow mebli wdrazanie w catym tafncuchu
wartosci réznych praktyk gospodarki o obiegu zamknietym,

dzieki czemu ich systemy zarzadzania i produkgji beda bardziej
zrownowazone. Firmy beda podlegac rosnacym wymogom
spotecznym i legislacyjnym w zakresie ograniczania swojego
wptywu na Srodowisko i przyczyniania sie do przeciwdziatania
obecnym zmianom klimatycznym. Koncepcja obiegu zamknie-
tego w sektorze znajduje sie na wczesnym etapie, a rezultaty
beda widoczne w perspektywie Srednio- i dfugoterminowej.

Podwajna transformacja branzy meblarskiej stawia nowe wyzwania
w zakresie bezpieczefistwa i higieny pracy. Nowe rodzaje miejsc
pracy, nowe procesy, nowe technologie i nowe materiaty/pro-
dukty moga wptywac na bezpieczenstwo i zdrowie pracownikow,
ale wiasciwe procesy planowania i wdrazania rozwigzan moga
doprowadzi¢ do wyraznej poprawy standardow bezpieczefnstwa
i higieny pracy. Dlatego tez nalezy sie upewnic, ze ta transfor-
macja i zwigzane z nig nowe technologie lub procesy robocze nie
spowoduja nowych zagrozen. Gospodarka o obiegu zamknietym,
w rownym stopniu uwzgledniajaca kwestie BHP i Srodowiska,
powinna by¢ wdrazana w sektorze za pomoca bezpieczniejszych
i wydajniejszych maszyn, proceséw roboczych i materiatow,
ktore pozwolg ograniczyc ekspozycje pracownikéw na zagrozenia
chemiczne i fizyczne. Zastosowanie koncepcji ekoprojektu w
produktach powinno utatwic operacje odzyskiwania i naprawy,
zmniejszajac ryzyko ergonomiczne oraz powinno zredukowac
zawartosc substancji niebezpiecznych, ograniczajac zagrozenia
chemiczne w catym taAcuchu wartosci. Bezpieczefstwo i zdrowie
pracownikdw moze ulec poprawie dzieki integracji procesow
zarzadzania BHP z systemami zarzadzania jakoscig firm.

Niektore profile zawodowe beda wymagaé nowych zestawow
umiejetnosci ekologicznych, poniewaz pojawia sie nowe, konkretne
zadania zwigzane z demontazem i ponownym wykorzystaniem, re-
generacja, recyklingiem i upcyklingiem produktow. Te nowe zestawy
umiejetnosci sa szczegdlnie wazne w przypadku profiléw ,prak-
tycznych” Nowe zestawy umiejetnosci ekologicznych beda miaty
rowniez wptyw, choc nie tak znaczacy, na profile, ktére odpowiadajg
za zarzadzanie i podejmowanie strategicznych decyzji w firmie.
Ponadto zdefiniowano ogdlne umiejetnosci, wiedze i kompetencje
ekologiczne niezbedne do rozwoju spotecznego, gospodarczego

i srodowiskowego w sektorze mebli drewnianych. Te ogdine umiejet-
nosci ekologiczne sg powiazane z kluczowymi kompetencjami lub
umiejetnosciami miekkimi, ktére zostaty uwzglednione w kontekscie
Swiadomosci ekologicznej oraz zrozumienia zrownowazonego
rozwoju i gospodarki o obiegu zamknietym.

Wyniki projektu utatwia i beda wspierac dialog spoteczny
miedzy kluczowymi podmiotami i interesariuszami w sektorze
oraz pozwola im witasciwie wspiera¢ podwojna transformacje
branzy meblarskiej, sprosta¢ wyzwaniom przysztosci,
zapewni¢ zatrudnienie i bezpieczefistwo pracownikom

oraz konkurencyjnos¢ swoim przedsiebiorstwom.
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Wprowadzenie

Cele

Ogolnym celem projektu SAWYER byto zrozumienie i przewidzenie
wptywu wdrozenia gospodarki o obiegu zamknietym na branze
meblarska w UE oraz dostarczenie wszystkim partnerom spotecz-
nym i interesariuszom przydatnych informacji na temat tego, jak ta
transformacja wptynie na sektor, jego modele biznesowe i pracow-
nikéw w catym tancuchu wartosci do 2030 r. W trakcie realizadji
projektu partnerzy dostrzegli, ze to wdrazanie gospodarki o obiegu
zamknietym jest SciSle zwigzane z cyfryzacja sektora i zdecydowali
sie oprzet analize na wynikach poprzedniego projektu DIGIT-FUR,
ktory prognozowat skutki cyfryzacji sektora w 2025 r. Podsumowu-
jac, kluczowym rezultatem projektu SAWYER jest prognoza wptywu
podwdjnej transformacji (ekologicznej i cyfrowej) na branze
meblarska UE — w ujeciu ogdlnym w odniesieniu do sektorowych
modeli biznesowych, ksztatcenia i szkolenia zawodowego oraz
zagrozen z zakresu BHP, a w ujeciu szczegdtowym do jedenastu
kluczowych profilow zawodowych.

Lepsze zrozumienie tych zagadnien pomoze przewidzie¢ zmiany
wymagane do utrzymania i doskonalenia kompetencji pracow-
nikow oraz bezpieczenstwa pracy, a takze do zabezpieczenia
konkurencyjnosci firm w najblizszych latach, a nawet dekadach.

Metodologia

Metodologia badan przyjeta przez partneréw (rys. 1) zostata
opracowana przez zesp6t CENFIM SAWYER (M. Rumignani, J.
Rodrigo, J. Solana) oraz zewnetrznego eksperta ds. gospodarki o
obiegu zamknietym, Juana Carlosa Alonso i zostata wdrozona przy
wsparciu pozostatych partneréw SAWYER (FLA, EFBWW, EFIC i UEA)
oraz dwoch pozostatych ekspertow zewnetrznych, Jeroena Dooma
(system ksztatcenia i szkolenia zawodowego) i Ellen Schmitz-Felten
(zagrozenia BHP). W pierwszej kolejnosci zidentyfikowano gtowne
instrumenty prawne i instrumenty dobrowolnego stosowania
oraz inne polityki i strategie, ktore moga wptynac na wdrazanie
gospodarki o obiegu zamknietym w sektorze meblarskim UE.

Rysunek 1 — Schemat metodologii projektu

Identyfikacja kluczowych instrumentow
dobrowolnego stosowania, instrumentéw prawnych
i polityk gospodarki o obiegu zamknietym

Badanie prognostyczne

Warsztaty

Scenariusz prognostyczny dla branzy
mebli drewnianych w UE w 2030 .

Najnowoczesniejsze instrumenty i polityki
gospodarki o obiegu zamknigtym

Prognozowane zmiany dotyczace zadan

Zweryfikowane Zweryfikowana wiedza,
ryzyko BHP umiejetnosci i kompetencje

Zalecenia dla interesariuszy branzowych

Szczegotowe cele projektu SAWYER obejmowaty:

¢ zrozumienie obecnego stanu i trendéw w sektorze
meblarskim UE w zakresie instrumentow prawnych
i instrumentéw dobrowolnego stosowania
dotyczacych gospodarki o obiegu zamknietym;

¢ zdefiniowanie przysztego potencjalnego
scenariusza dla sektora w 2030 r. w kontekscie
wdrazania gospodarki o obiegu zamknietym;

e identyfikacje wptywu tego scenariusza na kluczowe
zadania zawodowe, ryzyko BHP i zapotrzebowania
na umiejetnosci i wiedze w sektorze;

e prognoze oczekiwan interesariuszy w sektorze w
efekcie tych zmian i sposobow radzenia sobie z nimi;

¢ wspieranie europejskiego dialogu spotecznego
i poprawe relacji branzowych w UE;

¢ mapowanie skutecznych inicjatyw wspierajacych interesariuszy
w procesach wdrazania gospodarki o obiegu zamknietym.

Aby wesprzet te analize, przygotowano specjalny raport na temat
aktualnego stanu tych instrumentéw i polityk na poziomie
europejskim oraz w siedmiu krajach UE (Hiszpania, Wtochy, Francja,
Holandia, Rumunia, Butgaria i Szwecja). Na tej podstawie sporzadzo-
no prognoze 49 zmian badanych instrumentow i polityk, a poziom
ich prawdopodaobieAstwa i wptywu oceniono za pomoca interne-
towego badania z udziatem 50 ekspertéw ds. gospodarki o obiegu
zamknietym i/lub branzy meblarskiej z 15 krajow UE.

Po zebraniu, opracowaniu i podsumowaniu wynikow ankiety 49
prognozowanych zmian zostato przeanalizowanych i dopracowa-
nych podczas warsztatéw przez 20 profesjonalistéw z 9 krajow UE,
posiadajacych rozne doSwiadczenie w zakresie branzy meblarskiegj,
ekoprojektow i konkretnych instrumentéw prawnych i instrumen-
téw dobrowolnego stosowania dotyczacych gospodarki o obiegu
zamknietym . W efekcie koAcowym tego procesu powstat raport
.Prognozowany scenariusz dla sektora meblarskiego w odniesie-
niu do gospodarki o obiegu zamknietym w 2030 r.". Przedstawia
on prognoze stanu sektora meblarskiego UE w 2030 r., bazujgc na
scenariuszu prognozowanym na 2025 r. w poprzednim projekcie
DIGIT-FUR, w ktérym analizowano wptyw cyfryzacji na sektor. Re-
zultatem byta prognoza i analiza wptywu podwaojnej transformacji
(ekologicznej i cyfrowej) na sektor meblarski UE w nadchodzacych
latach i dziesiecioleciach.

Na podstawie tych wynikéw ekspert projektu ds. gospodarki o
obiegu zamknietym, we wspétpracy z zespotem projektowym
CENFIM SAWYER i opierajac sie na wynikach poprzedniego projektu
DIGIT-FUR, zidentyfikowat przewidywane zmiany w jedenastu
kluczowych zadaniach dotyczacych profilow zawodowych w
wyniku wdrozenia gospodarki o obiegu zamknietym i cyfryzacji
sektora. Analiza zostata przeprowadzona poprzez dostosowanie
ram mechanizmu ReSOLVE opracowanych przez McKinsey Center
i Fundacje Ellen MacArthur do branzy meblarskiej. Tak wiec nowe
tabele prognostyczne zawierajg przewidywane rezultaty podwaéjnej
transformacji (ekologicznej i cyfrowej) w sektorze meblarskim,
tworzac jasny obraz oczekiwan w zakresie przysztych zadan dla
wszystkich jedenastu profilow zawodowych.
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Kolejnym krokiem byta analiza aktualnych i prognozowanych zmian
dotyczacych zagrozen i ryzyka dla BHP, wynikajacych z cyfryzacji
sektora i wdrozenia gospodarki o obiegu zamknietym, z uwzglednie-
niem przeformutowania zadan wskazanych w poprzedniej analizie
dla poszczegblnych profilow zawodowych. W niniejszej analizie
r6zne rodzaje zagrozen, z ktérymi moga sie spotkac pracownicy
zakfadow produkujacych meble drewniane, scharakteryzowano w
roznych kategoriach zagrozen.

Ostatnim krokiem byfa analiza tego, w jaki sposéb obecne potrzeby
pracownikéw i przedsiebiorstw w zakresie wiedzy, umiejetnosci

i kompetencji (WUK) moga sie zmieni¢ w zwiazku z cyfryzacja
sektora (do 2025 r.) i wdrozeniem gospodarki o obiegu zamknietym
(do 2030r.) dla jedenastu kluczowych profiléw zawodowych, z
uwzglednieniem ,gtéwnych przyczyny/powodow zmian” w zakresie
cyfryzacji i gospodarki o obiegu zamknietym oraz analiza tego, czy
beda one nadal potrzebne, czy tez nie. Analiza ta pozwala okreslic,
ktére potrzeby WUK ulegna zmianie i jakie nowe kompetencje beda
potrzebne firmom z sektora, ktdre chca sie dostosowac i odpowied-
nio wykorzystaé mozliwosci, jakie daje obieg zamkniety w sektorze.

Opierajac sie na dalszej analizie i opracowaniu wszystkich wynikow,
eksperci oraz partnerzy projektu SAWYER opracowali zestaw
zalecen dla wszystkich interesariuszy z sektora meblarskiego, a
zwiaszcza dla decydentow, dostawcow ustug ksztatcenia i szkolenia
zawodowego i organow regulacyjnych.
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Mapowanie inicjatyw europejskich utatwiajacychi
wspierajacych przejscie przemystu UE na gospodar-

ke o bardziej zamknietym obiegu dostarczyto informacji
o istotnych inicjatywach krajowych i regionalnych.

11 przeanalizowanych kluczowych profilow zawodowych wybranych
z Europejskiej klasyfikacji umiejetnosci/kompetendji, kwalifikagji i za-
wodoéw (ESCO), wraz z powigzanymi kadami identyfikacyjnymi ISCO:

1221 Kierownicy ds. sprzedazy i marketingu

1321s Kierownik produkcji przemystowej

1324s Kierownik fancucha dostaw (kierownicy ds.
zaopatrzenia, dystrybucji i pokrewni)

2141s Technik konserwacji i napraw (pracownicy
zajmujacy sie konserwacjg i naprawami)

2163s Projektanci mebli (projektanci produktéw i odziezy)

7522 Stolarze meblowi i pokrewni

7523 Operatorzy maszyn do obrébki drewna

7534 Tapicerzy i pokrewni pracownicy

8172 Operatorzy w zakfadzie obrébki drewna

8219s Montazysta mebli

9329 Pracownicy zaktadu produkcyjnego



) PRZEJDZ DO INDEKSU

Wyniki

Stan wiedzy na temat gospodarki o obiegu zamknietym w sektorze meblarskim UE

Projekt SAWYER objat analizg sektor meblarski, ktory zgodnie z
klasyfikacja NACE wer. 2 jest oznaczony kodem 31.0 (Produkcja
mebli). Obroty sektora wynosza 110,4 mld euro, z wartoscia dodang
na poziomie 32% (wedfug najnowszych danych EUROSTATU z 2018
r.), co czyni go bardzo waznym sektorem dla gospodarki UE réwniez
ze wzgledu na 1 043 806 pracownikéw sektora (EUROSTAT, 2018).

Sektor meblarski UE28 w duzej mierze sktada sie z mikrofirm,
matych i srednich firm, jak przedstawiono w ponizszej tabeli.

Ponizsza tabela przedstawia dane dotyczace pracownikow sektora
w odniesieniu do gtéwnych kategorii funkcji i profilow analizowanych
w ramach projektu SAWYER.

Tabela 1 - Liczba pracownikéw w gtéwnych kategoriach sektora meblarskiego w UE w 2018 .

Kategorie stanowisk ("

Przyblizona liczba w
2018r., 1043806
pracownikow?

Profile zawodowe wybrane przez projekt SAWYER
(profile zawodowe wg klasyfikacji ISCO)

Kierownicy 80,395 Nie uwzgledniono w badaniu
ProfeSJonallso w zakresie 11,485 Nie uwzgledniono w badaniu
teleinformatyki
Projektanci 10,818 2163s Projektant mebli
Kierownik produkcji 22,970 1321s Kierownik produkcji przemystowe;j
Personel sprzedazowy i marke- 22970 1221 Kierownicy ds. sprzedazy i marketingu + dodatkowe
tingowy ' profile nieuwzglednione w tym badaniu
Kierownicy tafcucha dostaw 10,818 1324s Kierownik tancucha dostaw
quatkovvy personel administra- 114,851 Nie uwzgledniono w badaniu
cyjny
Pracpyvmcy Zamujacy sie kpnser— 2141s Technik konserwacji i napraw + dodatkowe
wacjg i naprawa w zaktadzie oraz 68,910 - . .

profile nieuwzglednione w tym badaniu
maszyn

7522 Stolarze meblowi i pokrewni
Wykwalifikowani rzemiesInicy . . ) .
(stolarze meblowi i tapicerzy) 574,255 7534 Tapicerzy i pokrewni pracownicy

8219s Montazysta mebli

7523 Operatorzy maszyn do obrébki drewna
Operatorzy maszyn 45,941

8172 Operatorzy w zaktadzie obrobki drewna
Pracownicy 80,395 9329 Pracownicy zaktadu produkcyjnego

"Kategorie stanowisk z badania TNO, ZSI, SEOR (2009), EC

’Na podstawie opracowania danych EUROSTATU dotyczqcych catkowitej liczby pracownikow w branzy meblarskigj UE 28.

Po zidentyfikowaniu zestawu gtéwnych instrumentéw prawnych
i instrumentow dobrowolnego stosowania oraz innych polityk

i strategii majacych wptyw na wdrazanie gospodarki o bardziej
zamknietym obiegu w branzy meblarskiej UE, przeprowadzono
szczegbtowa analize poziomu ich wykarzystania.

W pierwszym raporcie z projektu pt. ,Stan wiedzy na temat
gospodarki o obiegu zamknietym w sektorze meblarskim’, przygoto-
wanym do listopada 2019 r., partnerzy przeprowadzili szczegbtowa
analize wszystkich tych elementéw i poziomu ich wykorzystania,
zaréwno na poziomie UE, jak i szczegdtowo na poziomie wybranych
krajow UE (Francja, Wtochy, Hiszpania, Rumunia, Holandia, Szwecja,
Butgaria). Ta powigzana wiedza jest uwazana przez partneréw za
niezbedna do wiasciwego zrozumienia i prognozowania ewolugji
gospodarki o obiegu zamknietym w tym sektorze.

Wybrane instrumenty pogrupowano w trzy r6zne grupy: instrumen-
ty prawne i instrumenty dobrowolnego stosowania oraz inne polityki
i strategie. Ich szczegtowy opis i wyniki ich analizy ujeto w trzech
réznych dokumentach:

* Nowoczesna gospodarka o obiegu zamknietym w branzy meblar-
skiej na szczeblu UE

* Nowoczesna gospodarka o obiegu zamknietym w branzy meblar-
skiej w 7 krajach UE

e Tabela podsumowan: Aktualizacja stanu wiedzy w zakresie
gospodarki o obiegu zamknietym na poziomie UE

Wszystkie te dokumenty mozna pobrat ze strony internetowej
projektu SAWYER: circularfurniture-sawyer.eu/downloads

W ponizszej tabeli przedstawiono liste wybranych instrumentéw i
polityk oraz szacunkowy poziom ich wdrozenia na szczeblu UE w
skaliod 1 do 5 (1 = wartos¢ minimalna, 5 = warto5¢ maksymalna).
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Tabela 2 — Wykaz wybranych instrumentéw i polityk oraz poziomu ich wdrozenia na szczeblu UE

Instrument

Instrumenty prawne

Opis

Poziom wdrozenia

Pakiet KE dotyczacy gospo-
darki o obiegu zamknietym

Plan dziatania dotyczacy gospodarki o obiegu
zamknietym (COM (2015) 614) ma na celu pobudzenie
wdrazania gospodarki o obiegu zamknietym w Europie.
Obejmuje przeglad niektorych rozporzadzen (np.
przepisow dotyczacych odpadow) i innych dziatan
promujacych gospodarke o obiegu zamknietym

(np. strategie dotyczaca tworzyw sztucznych).

5

Wszystkie 54 proponowane dziatania zostaty zakonczone
lub znajduja sie w fazie realizacji {SWD (2019) 90, wersja
ostatecznal.

Europejski Zielony tad

Europejski Zielony tad (COM (2019) 640, wersja
ostateczna wraz z zatacznikiem) to plan dziatania

UE majacy na celu uczynienie gospodarki UE bardziej
zrownowazong, obejmujacy dziatania majgce na celu:

» zwiekszenie efektywnego wykorzystania
zasobow poprzez wdrozenie zasad czystej
gospodarki o obiegu zamknigtym;

 przywrocenie réznorodnosci biologicznej i
ograniczenie zanieczyszczenia Srodowiska.

 Celem jest osiagniecie neutralnosci klimatycznej
UE w 2050 r,, dzieki czemu transformacja bedzie
sprawiedliwa i obejmie cate spoteczenstwo.
Bedzie to wymagato od wszystkich sektorow
gospodarki UE dziatan takich jak:

 inwestycje w technologie przyjazne dla Srodowiska;

* wspieranie przemystu w innowacjach;

* wprowadzenie czystszych, tanszych i zdrowszych
form transportu prywatnego i publicznego;

» dekarbonizacja sektora energetycznego;

* zapewnienie wiekszej efektywnosci
energetycznej budynkow;

¢ wspbtpraca z partnerami miedzynarodowymi w celu
poprawy globalnych standardéw ochrony Srodowiska.

2

W punkcie 2.1.3. pt. Zmobilizowanie sektora przemystu
na rzecz czystej gospodarki o obiegu zamknigtym
ogtasza przyjecie przez Komisje strategii przemystowej
UE i opublikowanie nowego planu dziatania dotyczacego
gospodarki o obiegu zamknietym jako filarow Europejskiego
Zielonego tadu (przyjetego w marcu 2020 r.).

W zataczniku do komunikatu w sprawie Europejskiego
Zielonego tadu zdefiniowano plan dziatania i

kluczowe zadania na lata 2019-2021. Te kluczowe
zadania podzielono na nastepujace aspekty:

* ambicje klimatyczne

e czysta, niedroga i bezpieczna energia

e strategia przemystowa na rzecz czystej
gospodarki o obiegu zamknigtym

e zrownowazona i inteligentna mobilnos¢

« ekologizacja wspolnej polityki rolnej /
strategia ,od pola do stotu”

« zachowanie i ochrona réznorodnoéci biologicznej

* przeciwdziatanie zanieczyszczeniom w celu
stworzenia srodowiska wolnego od toksyn

¢ uwzglednienie zréwnowazonego rozwoju
we wszystkich politykach UE

* UE jako Swiatowy lider

e wspotpraca — Europejski Pakt na rzecz Klimatu

Nowy plan dziatania
dotyczacy gospodarki o
obiegu zamknietym na
rzecz czystszej i bardziej
konkurencyjnej Europy

Nowy plan dziatania na rzecz gospodarki o

obiegu zamknietym (COM (2020) 98 wersja
ostateczna i zatacznik) zapowiada inicjatywy w
catym cyklu zycia produktow, ktore dotycza na
przyktad ich projektowania, promowania procesow
gospodarki o obiegu zamknietym, wspierania
zrownowazonej konsumpgcji oraz zapewnienia,

ze wykorzystywane zasoby sg utrzymywane w
gospodarce UE tak dtugo, jak to mozliwe.

1

Plan wskazuje w swoim zatgczniku harmonogram
proponowanych inicjatyw od 2020 do 2023 roku.
Kluczowe dziatania podzielono na nastepujace aspekty:

e ramy zrownowazonej polityki produktowej

* tancuchy wartosci kluczowych produktow

* mniej odpadow, wieksza wartosc

» wykorzystanie gospodarki o obiegu zamknietym
na rzecz ludzi, regionow i miast

e dziatania przekrojowe

* wiodace wysitki na poziomie globalnym

* monitorowanie postepow

Dyrektywa w sprawie zuzy-
tego sprzetu elektrycznego i
elektronicznego (WEEE)

Dyrektywa 2012/19/UE dotyczy ustanowienia
systemow zbierania (bezptatnych dla
konsumentow) w celu zwiekszenia ponownego
wykorzystania i/lub recyklingu zuzytego
sprzetu elektrycznego i elektronicznego.

5

Poprzednia Dyrektywa WEEE weszta w zycie w 2003 r. W
2017 r. Komisja przyjeta ,Pakiet WEEE", a w 2018 r. spra-
wozdanie koncowe z dziatan promujacych zgodnosc WEEE,
badajace poziom wdrozenia rozwigzan w poszczegolnych
krajach UE.

Ograniczenie stosowania
niebezpiecznych substancji
w sprzecie elektrycznym i
elektronicznym (ROHS)

Dyrektywa 2011/65/UE zostata zmieniona dyrektywg
(UE) 2017/2102, w ktorej dokonano przegladu zakresu
niektorych grup produktow i utatwiono wdrazanie
gospodarki o bardziej zamknietym obiegu w Unii
poprzez promowanie operagji na rynku wtornym
sprzetu elektrycznego i elektronicznego, ktére obejmuja
naprawy, wymiane czesci zamiennych, odnawianie

i ponowne wykorzystanie oraz modernizacje.

5

Poprzednia Dyrektywa ROHS weszta w zycie w 2003 roku i
byfa kilkakrotnie weryfikowana w celu modyfikacji wyjatkow i
ich terminow.

Dyrektywa dotyczaca
produktow zwigzanych z
energia (ErP lub ekoprojekt)

Dyrektywa 2009/125/WE ustanawia ramy wymogow
dotyczacych ekoprojektu dla produktow, ktore
wykorzystuja energie lub ktére s z nig zwigzane

(tj. nie zuzywaja energii bezposrednio, ale moga
powodowac zuzycie dodatkowej energii, jak np. okna).

4

KE publikuje plany robocze w celu okreslenia priorytetowych
rodzin produktow i przysztych strategii. Najnowszy plan
roboczy obejmuje lata 2016—-2019 i zwraca wieksza uwage
na efektywne gospodarowanie zasobami, analizujac mozliwe
zastosowanie dodatkowych wymagan ,specyficznych dla
produktu” w kwestiach takich jak trwatosc itp.

Rozszerzona odpowiedzial-
nosc producentow (EPR)

Rozszerzona odpowiedzialnos¢ producentow
(EPR) to ,podejscie do polityki Srodowiskowe),
w ktorym odpowiedzialnos¢ producenta

za produkt zostaje rozszerzona na
pokonsumencki etap cyklu zycia produktu”

4

Istniejace dyrektywy na poziomie UE w odniesieniu do
niektaérych konkretnych produktow (WEEE, baterie, pojazdy
wycofane z eksploatacji, opakowania itp.). Na poziomie
krajowym systemy EPR dla innych produktow.
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Instrument

Niebezpieczne substancje /
rozporzadzenie REACH

Opis

Rozporzadzenie REACH (WE 1907/2006) ma na celu
poprawe ochrony zdrowia ludzi i Srodowiska poprzez
identyfikacje niebezpiecznych wiasciwosci substangji
chemicznych stosowanych w UE. Zaréwno producenci,
jak i importerzy sg odpowiedzialni za gromadzenie
informacji o specyficznych i krytycznych wtasciwosciach
stosowanych przez nich substancji chemicznych.

Poziom wdrozenia

3

Rozporzadzenie REACH zostato w petni wdrozone, ale
dotychczas nie spetnito poczatkowych oczekiwan. Niektore
zidentyfikowane problemy to miedzy innymi brak zgodnosci
informacji w dokumentacjach rejestracyjnych lub potrzeba
uproszczenia procesu udzielania zezwolen.

Emisja formaldehydu

Formaldehyd produkowany i importowany na poziomie
europejskim jest uzywany gtownie do produkcji zywic
stuzacych do produkcji ptyt drewnopochodnych.
Narazenie na emisje formaldehydu jest wazng

kwestig dla konsumentéw (emisje z wyrobow)

i dla pracownikéw (narazenie zawodowe).

2

Na szczeblu europejskim nie ma wspolnego wymogu
prawnego, ale istnieje dobrowolne porozumienie branzowe
cztonkow Europejskiej Federacji Producentow Paneli (EPF),
ktorzy produkujg wytacznie panele drewnopochodne klasy
E1. Niektore panstwa cztonkowskie UE wprowadzity przepisy
krajowe. W UE aktualny limit stezenia wartos¢ dla miejsc
pracy wynosi 0,3 mg / m’.

Przepisy UE dotyczace
kryteriow dla odpadow
po zakonczeniu okresu
eksploatacji

Dyrektywa ramowa w sprawie odpadéw 2008/98/
WE wskazuje, ze niektore okreslone odpady przestaja
by uwazane za zwykte odpady, jezeli zostaty
poddane procesowi odzysku (w tym recyklingowi)

i jezeli spetniaja okreslone kryteria opracowane
zgodnie z okreSlonymi warunkami prawnymi.

Celem jest usuniecie obcigzen administracyjnych
wynikajacych z przepisow dotyczacych odpadow w
zakresie bezpiecznych i wysokiej jakosci materiatow
odpadowych, aby utatwic ich recykling.

3

Na poziomie europejskim kryteria zostaty okreslone dla 8 ro-
dzajow odpaddw, ale istniejg szczegdtowe przepisy dotyczace
ztomu zelaza, stali, miedzi i aluminium oraz sttuczki szklanej.

Srodki zmniejszajace
palnosc

Niektore produkty meblowe wykorzystuja

srodki zmniejszajace palnosc, aby spetnic
roznorodne normy dotyczace palnosci mebli.
Niektore z tych norm wymagaja zgodnosci z
testami otwartego ptomienia, wymuszajac
stosowanie Srodkow zmniejszajacych palnosc.
Niektore rodzaje substancji stosowanych w
Srodkach zmniejszajacych palnosc sa regulowane
rozporzadzeniem (UE) 2019/1021, ktdére zmienia
rozporzadzenie (WE) 850/2004 w sprawie
trwatych zanieczyszczen organicznych (TZO).

3

Stosowanie srodkéw zmniejszajacych palnosc nie jest
bezposrednio regulowane na szczeblu europejskim. Posrednio
reguluje sie, czy stosowane substancje sg uwazane za
niebezpieczne (np. poprzez rozporzadzenie REACH lub TZO).
Wspomniane przepisy zostaty odpowiednio

wdrozone, a nowe substancje sg badane.

Dyrektywa w sprawie
odnawialnych zrédet energii
(RED 1)

W grudniu 2018 r. weszta w zycie zmieniona
dyrektywa w sprawie energii odnawialnej 2018/2001/
UE, bedaca czescig pakietu Czysta energia dla
wszystkich Europejczykow. Dyrektywa ustanawia
nowy wigzacy cel w zakresie energii odnawialnej dla
UE na 2030 . na poziomie co najmniej 32%, z klauzula
dopuszczajacg zwiekszenie tej wartosci do 2023 r.
Dyrektywa w sprawie odnawialnych zrodet

energii okresla kryteria zréwnowazonego rozwoju
dotyczace biopaliw dla wszystkich biopaliw
produkowanych lub zuzywanych w UE.

4

Dyrektywa zostata wdrozona i rozwazane sg bardziej
ambitne cele w zakresie energii odnawialnej.

Jesli chodzi o zrownowazony rozwoj biopaliw,

firmy moga wykazac, ze spetniaja kryteria
zréwnowazonego rozwoju, korzystajac z systemow
krajowych lub tak zwanych dobrowolnych programéw
uznanych przez Komisje Europejska.

Nielegalne pozyskiwanie
drewna i nielegalny handel
drewnem

Rozporzadzenie (UE) nr 995/2010 okresla

obowigzki podmiotéw prowadzacych sprzedaz

lub dystrybucje drewna i produktow z drewna.

Jest znane jako rozporzadzenie UE w sprawie

drewna lub EUTR i stanowi czeS¢ planu dziatania

UE w dziedzinie leSnictwa, prawa, egzekwowania
prawa, zarzadzania i handlu (FLEGT).

Innym programem jest Konwencja o miedzynarodowym
handlu dzikimi zwierzetami i roslinami gatunkow
zagrozonych wyginieciem (CITES).

5

Te przepisy i plany dziatania sg wdrazane na

poziomie UE i miedzynarodowym.

Publikowane sa nowe plany dziatania na rzecz ochrony
laséw, na przyktad COM (2019) 352, wersja ostateczna
pt. .Wzmocnienie dziatan UE na rzecz ochrony i
odtwarzania laséw na Swiecie” z propozycjg utworzenia
obserwatorium UE ds. wylesiania i degradacji lasow.

Instrumenty dobrowolnego
stosowania

Zielone zamaowienia
publiczne (GPP)

Zielone zamowienia publiczne obejmuja kryteria
srodowiskowe w specyfikacjach zamoéwienia
publicznego, obejmujace uwzglednienie
elementow Srodowiskowych w decyzjach
dotyczacych zamowien publicznych.

Te kryteria Srodowiskowe moga obejmowac rézne
aspekty produktow w trakcie ich cyklu zycia.

GPP moga sprzyjac tworzeniu krytycznej masy
popytu na bardziej zrownowazone towary i ustugi,
ktére w innym przypadku bytyby trudno dostepne.

3

Poziom rzeczywistego wdrozenia jest inny

w poszczegodlnych krajach UE.

Komisja Europejska i niektore kraje UE przygotowaty rézne
wytyczne dotyczace procesow GPP w formie krajowych
kryteriow dotyczacych GPP. Gtéwne wyzwania polegaja
na zapewnieniu zgodnych wymogow dotyczacych
zielonych zaméwien publicznych w poszczegélnych
krajach UE oraz zachecaniu wiekszej liczby organow
sektora publicznego do stosowania tych kryteriow.

Zarzadzanie Srodowiskowe
w organizacjach

System zarzadzania Srodowiskowego (EMS)

moze pomac organizacjom w identyfikowaniu,
zarzadzaniu, monitorowaniu i kontrolowaniu ich
aspektow srodowiskowych w sposoéb ,holistyczny”
Na poziomie europejskim istnieja dwa gtéwne
certyfikowane systemy zarzadzania srodowiskowego,
ktorymi sg EMAS i 1SO-14001:2015.

4

Opublikowano rézne wersje systemow 1SO i EMAS.

Sa to systemy skonsolidowane, ale czeSciowo wdrozone
w sektorze biznesowym. Na poziomie UE 3728
organizacji posiada certyfikaty EMAS (kwiecien 2019 r.),
a 111 133 posiada certyfikat ISO-14001 (2017 r.).
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Instrument

Metodologia ekoprojektu

Opis

Ekoprojekt jest definiowany jako .integracja aspektow
Srodowiskowych z projektowaniem i rozwojem
produktu w celu zmniejszenia negatywnego wptywu
na srodowisko w catym cyklu zycia produktu”.
Norma UNE-EN ISO 14006:2020 zawiera

wytyczne majace pomac organizacjom w
ustanawianiu, dokumentowaniu, wdrazaniu,
utrzymywaniu i ciggtym doskonaleniu zarzadzania
ekoprojektowaniem w ramach systemu EMS.
Istniejg takze inne normy zwigzane z
ekoprojektowaniem, takie jak UNE-ISO/

TR 14062:2007 lub IEC 62430:2019.

Poziom wdrozenia

3

Ostatnia aktualizacja normy I1SO 14006 miata miejsce w
2020 roku. Norma wskazuje, ze nie jest przeznaczona

do celdw certyfikacyjnych, co utrudnia poznanie
rzeczywistego poziomu wdrozenia na rynku.

W kazdym razie zaktada sie, ze powszechnos¢ wdrozenia
jest znacznie mniejsza niz w przypadku normy 1SO-14001.

Oznakowania ekologiczne
(typu I, 117 111)

Oznakowania ekologiczne maja na celu

dostarczenie klientom informacji o

Srodowiskowych wiasciwosciach produktu.

Istnieje ogromna liczba réznych oznakowan
ekologicznych, ale wszystkie z nich mozna ujac w
trzech gtownych typach oznakowan ekologicznych (tj.
I, 111 111) i podlegaja one przepisom normy 1SO 14020.

4
Systemy oznakowan ekologicznych sg dobrze

rozwiniete i sg szeroko stosowane w niektorych typach
produktéw (np. produktach konsumenckich).
Potrzebna jest jednak dodatkowa praca, aby lepiej
poinformowac konsumenta o prawdziwym znaczeniu tych
oznakowan ekologicznych w celu unikniecia nieporozumien.

Certyfikacja kontroli
pochodzenia produktu (FSC
/ PEFC)

Certyfikacja tancucha dostaw drewna stanowi dowad,
ze certyfikowany produkt pochodzi z certyfikowanych,
dobrze zarzadzanych laséw. Weryfikuje i zapewnia,

ze produkty te nie sg mieszane z innymi produktami z
lasow niecertyfikowanych w zadnym punkcie fancucha
dostaw, z wyjatkiem warunkow Scistej kontroli,

gdzie stosowane jest oznaczenie procentowe (%).
Obecnie w przemysle drzewnym dziataja dwa
niezaleznie akredytowane programy kontroli
pochodzenia produktu: Sa to systemy FSC (Rady ds.
zrownowazonej gospodarki lesnej) i PEFC (Programu
Zatwierdzenia Systemow Certyfikacji Lesnej).

5

Te dwa systemy sa dobrze rozwiniete, a zapotrzebowanie
na certyfikacje kontroli pochodzenia produktu

wzrosto dramatycznie w ciggu ostatnich trzech lat,

do tego stopnia, ze w przypadku wielu firm zdolnos¢
udowodnienia, ze produkt z drewna pochodzi z wiasciwie
zarzadzanego zrodta, jest obecnie kluczowym czynnikiem
w specyfikacji drewna i wyrobow papierniczych.

Certyfikacja budynkow
ekologicznych (BREEAM /
LEED)

Istnieja dwa gtowne systemy certyfikacji budynkéw
ekologicznych: Building Research Establishment's
Environmental Assessment Method (BREEAM),
ktéry byt pierwszym systemem oceny ekologicznych
budynkow opracowanym w Wielkiej Brytanii,

oraz Leadership in Energy and Environmental
Design (LEED) opracowany niedawno w USA

przez Green Building Council (USGBC).

4

Te dwa systemy sa dobrze wdrozone na szczeblu UE.

W krajach UE istnieje na przykfad 19 542 projektow,
ktore uzyskaty certyfikat BREEAM (wiekszos¢ z nich w
Wielkiej Brytanii), i 3766 projektow z certyfikatem LEED.
Istnieje coraz wieksze zapotrzebowanie na

tego typu certyfikaty, ale nadal jest to niewielka

czes¢ catego sektora budowlanego.

Inne instrumenty i polityki

Kaskadowe wykorzystanie
drewna

Kaskadowe wykorzystanie zasobow biomasy,
takich jak drewno i produkty rolne, oznacza
efektywne wykorzystanie tych zasob6w z punktu
widzenia zasobow naturalnych, materiatow

i uzytkowania gruntow. Daje pierwszenstwo
zastosowaniom o wyzszej wartosci, ktore
umozliwiajg ponowne uzycie i recykling produktow
i surowcow, promujgc wykorzystanie energii

tylko wtedy, gdy inne opcje nie sg wykonalne.

2

Komisja Europejska opublikowata dwie istotne publikacje na
ten temat, w tym Poradnik dotyczacy kaskadowego wykorzy-
stania biomasy. Do dnia dzisiejszego nie ma innych wymagan
zwigzanych z tym tematem.

Polityka przemystowa UE w
zakresie leSnictwa

Komisja Europejska przyjeta w 2013 r. strategie
leSng UE (COM(2013) 659, wersja ostateczna),
ktorej celem jest pomoc lasom i powigzanemu
sektorowi w sprostaniu aktualnym wyzwaniom.
Strategia zapewnia ramy umozliwiajace reakcje na
rosnace zapotrzebowanie na lasy oraz radzenie
sobie ze zmianami spotecznymi i politycznymi.
Strategia leSna UE na lata 2014-2020 zostata
opracowana, aby zapewnic spajne ramy zarowno
dla polityk lesnych UE, jak i dla krajowych

polityk lesSnych poszczegolnych krajow UE.

4

W 2018 r. Komisja przedstawita sprawozdanie ,Postepy
w realizadji strategii leSnej UE" (COM(2018) 811, wersja
ostateczna), w ktdrym dokonata przegladu tej strategii.
W przegladzie podkreslono, ze strategia leSna UE osiaga
swoj cel, jakim jest wspieranie bardziej zrownowazonej
gospodarki leSnej na szczeblu unijnym i Swiatowym.

Plan dotyczacy przemystu
leSnego

W 2013 r. Komisja Europejska opublikowata projekt
dotyczacy przemystu zwigzanego z leSnictwem

w UE (SWD(2013) 343, wersja ostateczna).
Dokument ten towarzyszy strategii lesnej UE i
podkresla wyzwania, z ktérymi musi sie zmierzyc
przemyst lesny, aby pozostac konkurencyjnym.

3

Okreslono pewne dziatania majace na celu sprostanie

tym wyzwaniom w okresie 2014-2020.

Grupa organizacji przedstawita wspélng wizje strategiczna
i program na rok 2050 dla przemystu lesnego.

Biogospodarka

Celem biogospodarki jest bardziej innowacyjna i
niskoemisyjna gospodarka, integrujaca wymagania
dotyczace zrownowazonego rolnictwa i rybotéwstwa,
bezpieczenstwa zywnosciowego i zrownowazonego
wykorzystania odnawialnych zasobéw biologicznych do
celow przemystowych, przy jednoczesnym zapewnieniu
roznorodnosci biologicznej i ochrony srodowiska.

3

Komisja Europejska ustanowita strategie dotyczaca
biogospodarki i plan dziatania, ktére zostaty opublikowane
w 2012 r. i zrewidowane w 2018 . W tej aktualizacji
opracowano plan dziatania obejmujacy 14 kankretnych
zadan, ktére maja zostac rozpoczete w 2019 .

Ponadto Komisja pracuje nad zapewnieniem spéjnego
podejscia do biogospodarki poprzez rozne programy

i instrumenty (np. Horyzont 2020, BB itp.).
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Prognozy: wyniki badania i warsztatow

Kolejnymi etapami projektu byto zorganizowanie prognostycznego
badania internetowego oraz warsztatow eksperckich . Badanie
zostato przeprowadzone wsrdd 50 profesjonalistow z 15 krajow UE
i wsparte najnowszym, wczesniej sporzadzonym raportem. Eksperci
w dziedzinie gospodarki o obiegu zamknietym i/lub branzy meblar-
skiej ocenili poziom prawdopodobienstwa i wptywu 49 prognozo-
wanych zmian przewidywanych do 2030 r. i zwigzanych z wczesniej
zidentyfikowanymi instrumentami i politykami.

Cele badania:

¢ |dentyfikacja zmian o wiekszym
prawdopodobiefnstwie wystgpienia do 2030 r.

¢ Sporzadzenie pierwszej wstepnej listy najistotniejszych
sytuacji, w jakich sektor ten znajdzie sie do 2030 roku.

Wyniki badania pozwolity uszeregowac liste 49 prognozowanych
zmian wedtug prawdopodobiefstwa ich wystapienia oraz znaczenia
ich wptywu na wdrazanie gospodarki o bardziej zamknietym obiegu,
wskazujac interesariuszom z sektora, na ktory z tych instrumentow
powinni zwréci¢ wieksza uwage aby wtasciwie sprostaé wyzwaniom
zwigzanym z wdrazaniem gospodarki o obiegu zamknietym.

Po zebraniu, opracowaniu i podsumowaniu wynikdw badania
zostaty one przeanalizowane i dopracowane w grudniu 2019 r.
podczas szczegotowych warsztatéw przez 20 profesjonalistow z 9
krajow UE, posiadajacych rozne doSwiadczenie w zakresie branzy
meblarskiej, ekoprojektow i konkretnych instrumentow prawnych

i dotyczacych gospodarki o obiegu zamknietym . Wsp6lna wiedza

i wktad ekspertow pomogty nam zaktualizowac i dostosowac 49
prognozowanych zmian oraz ulepszy¢ prognozy dotyczace rozwoju
sektora do 2030 .

W efekcie koncowym tych procesow powstat raport ,,Prognozowany
scenariusz dla sektora meblarskiego w odniesieniu do gospodarki
o obiegu zamknietym w 2030 r.". Przedstawia on prognozowany
scenariusz w odniesieniu do wptywu przejscia sektora na gospodar-
ke o bardziej zamknietym obiegu, oparty na poprzednim progno-
zowanym scenariuszu projektu DIGIT-FUR, ktory dotyczy cyfrowej
transformacji sektora do 2025 roku. Nowa prognoza moze pobudzic
bardziej kompleksowe myslenie o przysztych strategicznych dziata-
niach i inwestycjach. Stojaca za tym filozofia jest nastepujaca:

Do 2030 r, dzieki szeroko zakrojonej cyfryzacji sektora meblarskiego,
branza produkcji mebli z materiatow drewnopochodnych bedzie oferowac
produkty i ustugi przyjazne dla srodowiska, oparte na minimalizacji
wptywu na Srodowisko i wykorzystaniu identyfikowalnych surowcow,
zrownowazonych procesach produkcyjnych oraz promowaniu najlep-
szych scenariuszy wykorzystania i odzyskiwania materiatow i odrzutow
produkcyjnych. Klienci (B2B lub B2C) bedq Zqdac bardziej szczegétowych
informagji o produktach i ich zrownowazonych wtasciwosciach, w tym
wskaznikach cyklu eksploatacji, a wzmocnienie pozycji konsumentow
bedzie kluczem do sukcesu na polu gospodarki o obiegu zamknietym.
Whadze (na poziomie lokalnym, krajowym i europejskim) bedg promo-
wac gospodarke o obiegu zamknietym, wspierajgc zrownowazone
scenariusze wycofania z eksploatacji materiatow i produktow drewno-
pochodnych, rozszerzajgc ekologiczne programy zaméwien publicznych
i prywatnych oraz promujqc strategie efektywnego wykorzystania
materiatow.

Wizja ta wyraznie uwidacznia Scisty zwigzek wdrozeniem w
sektorze gospodarki o bardziej zamknietym obiegu a jego cyfrowa
transformacja. Te dwie Sciezki rozwoju tacza sie, silnie i dtugo-
terminowo wptywaja na siebie nawzajem i tylko wspdlna analiza
ich skutkéw moze dostarczyc realistycznej i uzytecznej prognozy
tego, jak sektor meblarski bedzie wygladat w nastepnych latach i
dziesiecioleciach, a tym samym odpowiednio wspierac strategiczne
decyzje interesariuszy sektora.

Petne sprawozdania mozna znalez¢ pod adresem: roundfurniture-
-sawyer.eu/downloads/

Wykres pokazuje, ze nie ma wyraznej korelacji miedzy wptywem
zmian a ich prawdopodobienstwem oraz ze brakuje nam zmian o
wartosciach wptywow nizszych niz 5 i wyzszych niz 8 w stosowanej
skali 0-10.

Rysunek 2 — Dystrybucja 49 prognozowanych zmian wzgledem ich prawdopodobienstwa i wptywu
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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
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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

6,44

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

CuUs

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 = 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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30

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

419

@
=
[
=
o
I
[
=
>
=

Probability Standard devation

N
[e9]

Impact Mean Value

Impact Standard devation

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

18
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£ 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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Uwzglednione koncepcje i ramy analizy
zmian profilow zawodowych

W tej czesci przedstawiamy ramy i koncepcje, ktore wykorzystano
do przeprowadzenia analizy wptywu wdrozenia gospodarki o obiegu
zamknietym na unijny sektor meblarski w perspektywie podwajnej
transformagji sektora. Jako podstawe analizy wykarzystano ramy
dzwigni ReSOLVE opracowane przez McKinsey Center i Fundacje
Ellen MacArthur (Growth Within: A Circular Economy Vision for a
Competitive Europe, 2015 bit.ly/2MreFWM) i przeanalizowano, w
jaki sposob poszczegblne dzwignie wptynety na profile zawodowe
istniejacych zadan, co doprowadzito ostatecznie do stworzenia
nowych zadan.

Objasnienie dotyczace dzwigni ReSOLVE

Pierwsza tabela pokrétce opisuje dzwignie zidentyfikowa-
ne przez McKinsey Center i Fundacje Ellen MacArthur jako
kluczowe czynniki przyspieszajace wdrazanie gospodarki
o0 bardziej zamknietym obiegu. Te dzwignie zostaty przez
nas nieco dostosowane do sektora meblarskiego.

Na podstawie zmian w zadaniach zwiazanych z profilami zawodo-
wymi zidentyfikowaliSmy ewolucje zagrozen dla BHP oraz potrzeb w
zakresie umiejetnosci w zwiazku z przejsciem sektora meblarskiego
na gospodarke o bardziej zamknietym obiegu. W nastepnej sekgji
przedstawiamy w tabelach omawiane zmiany dotyczace kazdego z
jedenastu profilow.

Petne sprawozdania mozna znalez¢ pod adresem: roundfurniture-
-sawyer.eu/downloads/

Tabela 4 — Objasnienie dzwigni ReSOLVE w kontekscie sektora meblarskiego

Dzwignie Krotki opis

Przejscie na odnawialne
zrodta energii

Wykorzystywanie gtownie energii odnawialnych, na przyktad energii stonecznej, wiatru,
w tym biomasy (np. mozliwe wykorzystanie pozostatosci drewna jako zrodta energii).

Przejscie na materiaty odnawialne

Wykorzystanie materiatow drewnopochodnych z bardziej zréwnowazonych zrodet lub zmia-
na innych materiatéw (np. plastiku, metali lub tekstyliow) na odnawialne alternatywy.

Odzysk, zachowanie i regeneracja
zdrowia ekosystemaw

Regeneracja

Utatwianie regeneracji ekosystemow zniszczonych przez dziatalnos¢ gospo-
darcza na przyktad promowanie zréwnowazonego zarzadzania lasami i planta-
cjami, regeneracja gruntow, zachowanie roznorodnosci biologiczne;j itp.

Zwrot odzyskanych surowcow
biologicznych do biosfery

Utatwianie powrotu odpadéw drzewnych do biosfery (np. zwrot po-
piotéw ze spalania drewna jako sktadnikéw odzywczych do lasu itp.).

Zmniejszenie tempa wymiany
produktow i zwiekszenie stopnia
wykorzystania produktow
poprzez udostepnigjac ich

innym uzytkownikom

Promowanie udostepniania produktow, na przyktad poprzez udostepnia-
nie prywatnych produktow lub publiczne udostepnianie puli produktow.

Ponowne wykorzystywanie
produktdw przez caty ich
techniczny okres uzytkowania

Wspieranie ponownego wykorzystania produktéw, na przyktad utatwianie procesow re-
nowacji lub regeneracji (np. czyszczenie, demontaz itp.) oraz dostarczanie informac-
ji o cechach produktu (np. proces demontazu, uzyte materiaty i komponenty itp.).

Przedtuzanie zywotnosci
produktéw poprzez konserwacje

Utatwianie konserwacji produktéw poprzez dostarczanie uzytkownikom ins-
trukeji konserwacji lub ustug specjalistycznych (np. wymagania dotycza-
ce konserwacji powtok, zalecane produkty do konserwagiji itp.).

Przedtuzanie zywotnosci
produktdéw poprzez naprawe

Wspotuzytkowanie

Utatwianie naprawy produktu (przez uzytkownika lub przez wyspecjalizowa-

ne serwisy), np. udostepnienie informacji o naprawie, czesciach zamiennych iich szy-
bka dostawa w rozsadnej cenie, utatwianie demontazu/montazu produktow, wy-
dtuzenie okresu gwarancji czy udzielenie informacji o charakterystyce produktu

(np. procesie demontazu, zastosowanych materiatach i komponentach itp.).

Przedtuzenie zywotnosci
produktéw dzieki projektowi
zapewniajgcemu trwatose

Wydtuzenie trwatosci produktu poprzez projektowanie, na przykfad stosowa-
nie bardziej wytrzymatych materiatéw i okug, unikanie estetycznego star-
zenia sie, stosowanie konstrukcji modutowej/adaptowalnej itp.
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Dzwignie Krotki opis

Zwiekszanie wydajnosci/ Zwiekszanie wydajnosci swoich produktéw, na przyktad poprzez konstrukcje modutowa,
sprawnosci produktow uzycie mniejszej liczby czesci i materiatow, oferowanie wiekszej funkcjonalnosci itp.
Personalizacja/produkcja Dostosowywanie produktéw do potrzeb i wymagan konsumentéw lub pro-
© Nazamowienie dukcja na zadanie (np. wielko5¢ partii 1, masowe dostosowywanie).
E Powtarzalnai elastyczna produkcja Modernizacja procesow produkcyjnych, aby byty bardziej powtarzalne, adaptowalne, elastycz-
g ne i autonomiczne w zaleznosci od zmian popytu i potrzeb produkcyjnych (Przemyst 4.0).
;Z Minimalizacja strat w produkgji Ograniczenie powstawania odpadow w catym cyklu zycia produktéw, na przyktad
i tafcuchu dostaw opakowan (od dostawcéw i z dystrybucji produktéw), odpadéw produkcyjnych itp.
Zwiekszenie wydajnosci Zwiekszenie efektywnosci procesu produkcyjnego, np. poprzez zastosowa-
procesow produkcyjnych nie nowych technologii 4.0 (np. roboty, duze zbiory danych itp.), bardziej wy-
dajnego sprzetu lub nowych metod (np. produkcja odchudzona).
Regeneracja produktow i/ Bezposrednia regeneracja produktow lub czesci, na przyktad definiowanie systemow zbie-
lub komponentow rania, wdrazanie proceséw regeneracji (np. sortowanie i czyszczenie, wymiana kompaonen-
téw / materiatdw itp.) oraz definiowanie mechanizmoéw testowania i walidacji jakosci.
Wdrazanie programéw odbioru Uruchomienie programéw odbioru produktéw firmy (np. punkty odbioru, logistyka zwrotow,
© procesy przetwarzania, scenariusz wycofania z eksploatacji odzyskanych materiatow itp.).
§ Recykling materiatow Zwiekszenie wykorzystania materiatdw pochodzacych z recyklingu (np. materiatow pochodza-
3 cych z recyklingu na bazie drewna), okreslenie wymagan dotyczacych jakosci i dostaw mate-
= riatow pochodzacych z recyklingu, procedur testowania, mechanizmu walidacji jakosci itp.
% Promowanie kaskadowego Wspieranie kaskadowego wykorzystania drewna, np. utatwianie recyklingu (kompa-
& wykorzystania drewna tybilnoS¢ materiatowa itp.), unikanie stosowania substancji niebezpiecznych, dos-
tarczanie informacji o zastosowanych materiatach i substancjach itp.
Promowanie ekstrakgji Promowanie beztlenowej fermentacji lub ekstrakcji biochemikaliow z odpadéw drzewnych, na
biochemikaliow z odpadow przyktad unikanie stosowania ewentualnych zanieczyszczen utatwiajacych proces odzyskiwania.
organicznych
Wirtualizacja bezposrednich Dematerializacja (wirtualizacja) samego produktu, na przyktad poprzez wir-
-% aspektow produktu tualny projekt dla klienta, symulacje wydajnosci produktu itp.
N
.
£  Wirtualizacja posrednich Dematerializacja (wirtualizacja) posrednich aspektéw produktu, na przyktad zakupy on-li-
= | aspektow produktu ne, ustugi wirtualnej pomocy, cyfrowe informacje o produkcie dla konsumenta itp.
Zastepowanie starych materiatow ~ Zmiana starych materiatow na inne zaawansowane materiaty odnawialne, na pr-
| Zaawansowanymi, odnawialnymi zyktad nowe rodzaje laminatow, nowe powtoki, nowe dodatki itp.
Zastosowanie nowych technologii  Wdrazanie i wdrazanie nowych technologii 4.0 w produktach i procesach produk-
§> cyjnych (np. wytwarzanie przyrostowe, |oT, rzeczywistos¢ rozszerzona itp.)

Wybor nowych produktéw i ustug  Opracowywanie nowych produktéw, ustug i modeli biznesowych, na pr-
zvktad serwicyzacja (produkt jako ustuga), produkty wielofunkcyjne itp.
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Poziom wptywu instrumentow prawnych, instrumentéw dobrowolnego stosowania i
instrumentdow polityki na dzwignie ReSOLVE

Ponizsza tabela przedstawia przewidywany poziom wptywu zidentyfikowanych instrumentéw
prawnych, instrumentéw dobrowolnego stosowania i instrumentéw politycznych na propono-
wane dzwignie ram ReSOLVE dot. gospodarki o obiegu zamknietym w 2030 r.

0 — Nie przewiduje sie wptywu na producentdéw mebli drewnopochodnych w 2030 .

1 — Przewidywany niewielki wptyw na producentéw mebli drewnopochodnych w 2030 .

3 — Przewidywany umiarkowany wptyw na producentéw mebli drewnopochodnych w 2030 r.
5 — Przewidywany duzy wptyw na producentéw mebli drewnopochodnych w 2030 .

Wyzsze wartosci wskazuja na te instrumenty, ktére mogtyby miec wiekszy wptyw na dzwignie,
a takze dzwignie, na ktore te instrumenty mogtyby mie¢ wiekszy wptyw. Informacje te moga
zostat wykarzystane przez firme do prawidtowego zdefiniowania wtasnej strategii obiegu
zamknietego i dostosowania jej do tych instrumentow.

Tabela 5 — Poziom wptywu instrumentéw prawnych, instrumentéw dobrowolnego stosowania

i instrumentéw polityki na dzwignie ReSOLVE

Instrumenty prawne

Instrumenty dobrowolnego
stosowania

Polityki

22 (Czesc: Wyniki

Pakiet KE dotyczacy gospodarki o obiegu zamknietym

Dyrektywa w sprawie zuzytego sprzetu elektrycznego i elektronicznego (WEEE)

Ograniczenie stosowania niebezpiecznych substancji w sprzecie elektrycznym i elektronicznym (ROHS)

Dyrektywa dotyczaca produktow zwigzanych z energia (ErP lub ekoprojekt)
Rozszerzona odpowiedzialnos¢ producentéw (programy EPR)

Niebezpieczne substancje / rozporzadzenie REACH

Emisja formaldehydu/LZ0

Przepisy UE dotyczace kryteriow dla odpadéw po zakonczeniu okresu eksploatagji
Srodki zmniejszajace palnosc

Dyrektywa w sprawie odnawialnych zrodet energii (RED I)

Nielegalne pozyskiwanie drewna i nielegalny handel drewnem

Zielone zamowienia publiczne

Zarzadzanie Srodowiskowe w organizacjach

Metodologia ekoprojektu

Oznakowania ekologiczne (typu |, I1i ll1)
Certyfikacja kontroli pochodzenia produktu
Certyfikacja budynkéw ekologicznych
Kaskadowe wykorzystanie drewna

Polityka przemystowa UE w zakresie leSnictwa
Plan dotyczacy przemystu leSnego

Biogospodarka

Suma:

.

Przejscie na odnawialne zrodta energii

Przejscie na materiaty odnawialne

0dzysk, zachowanie i regeneracja zdrowia ekosystemow

Zwrot odzyskanych surowcow biologicznych do biosfery

30

58

29

24




Petla produkcyjna Wirtualizacja

Optymalizacja

Wsp6tuzytkowanie
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24

12
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64
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34
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20
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21

23

Wptyw podwojnej transformacji na branze meblarska w UE

NSY3ANI 04 Zal3zdd A



Ranking istotnych dZzwigni ReSOLVE oraz instrumentow prawnych, dobrowolnego stosowania i politycznych

Ponizsze dwie tabele sg oparte na wynikach poprzedniej analizy.
Pierwsza tabela przedstawia ranking dzwigni ReSOLVE, na ktore
najwiekszy wptyw majg wezesniej zidentyfikowane instrumenty

prawne, dobrowolnego stosowania i

Tabela 6 — Ranking wptywu dzwigni ReSOLVE

DZzwignie ReSOLVE Wynik

polityki odgrywajace kluczowa role w przyspieszaniu wdrazania
gospodarki o bardziej zamknietym obiegu w branzy meblarskiej.

Druga tabela przedstawia ranking najbardziej wptywowych instru-
mentow i polityk dotyczacych dzwigni ReSOLVE.

Tabela 7 — Ranking instrumentdw i polityk gospodarki
o0 obiegu zamknietym

Instrumenty Wynik

poprzez udostepniajac ich innym uzytkownikom

Przedtuzanie zywotnosci produktow poprzez konserwacje 21
Wirtualizacja bezposrednich aspektéw produktu 20
Promowanie ekstrakeji biochemikaliow 18

z odpadéw organicznych

24 Czese: Wyniki

Recykling materiatow 68
Przejécie na materiaty odnawialne 58 Pakiet KE dotyczacy gospodarki o obiegu zamknietym 84
Promowanie kaskadowego wykorzystania drewna 55 Rozszerzona odpowiedzialnos¢ producentéw (programy EPR) 78
Wybor nowych produktow | ustug 50 Zielone zamowienia publiczne 74
Zastosowanie nowych technologii 48 Metodologia ekoprojektu o4
Zwiekszenie wydajnosci procesoéw produkcyjnych 48 Kaskadowe wykorzystanie drewna 60
Przedtuzenie zywotnosci produktow dzieki 43 Plan dotyczacy przemystu leSnego 59
projektowi zapewniajacemu trwatosc Oznakowania ekologiczne (typu I, 11 111) 54
Zastepowanie starych materiatow 43 Certyfikacja kontroli pochodzenia produktu 43
zaawansowanymi, odnawialnymi Niebezpieczne substancje / rozporzadzenie REACH 42
Ponqwne Wykorzystywanlg produktqw preez 40 Zarzadzanie Srodowiskowe w organizacjach 37
caty ich techniczny okres uzytkowania
Powtarzalna i elastyczna produkcja 40 Dyrektywa dotyczaca prqduktow Zwigzanych 37

z energia (ErP lub ekoprojekt)
Minimalizacja strat w produkgji i tancuchu dostaw 38 e . S P

Srodki zmniejszajace palnosc 35
Wdrazanie programéw odbioru 37 Biogospodarka 35
Regeneracja produktow i/lub komponentow 36 Certyfikacja budynkéw ekologicznych 34
Wirtualizacja posrednich aspektow produktu 36 Przepisy UE dotyczace kryteriow dla odpadéw 3
Personalizacja/produkcja na zamowienie 33 po zakonczeniu okresu eksploatacji
Przedtuzanie zywotnosci produktéw poprzez naprawe 32 Nielegalne pozyskiwanie drewna i nielegalny handel drewnem 26
Zwiekszanie wydajnosci/sprawnosci produktow 31 Emisja formaldehydu/LZ0 26
Przejscie na odnawialne zrodta energii 30 Dyrektywa w sprawie zuzytego sprzetu elektrycznego 24
Odzysk, zachowanie i regeneracja zdrowia ekosystemow 29 | elektronicznego (WEEE)
Zwrot odzyskanych surowcdw biologicznych do biosfery 24 Dyrektywa w sprawie odnawialnych Zrodet energii (RED Il 21
Zmniejszenie temnpa wymiany produktow | 21 Polityka przemystowa UE w zakresie leSnictwa 20
zwiekszenie stopnia wykorzystania produktow Ograniczenie stosowania niebezpiecznych substangji 12

w sprzecie elektrycznym i elektronicznym (ROHS)
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Ryzyko i zagrozenia w branzy mebli drewnianych

Obrobka drewna w branzy meblarskiej moze byc niebezpieczna dla
pracownikéw. Do potencjalnie groznych sytuacji moze dochodzi¢ w
kazdej chwili — od stosowania maszyn i narzedzi, pracy z ciezkimi
materiatami do kontaktu z pytem, hatasem i substancjami chemicz-
nymi. Takie zdarzenia moga wptywac na stan zdrowia pracownikaw,
np. prowadzac do choréb skéry i uktadu oddechowego. Moga
powodowac obrazenia, takie jak utrata palcow lub nawet Smierc.

Tabela 8 zawiera przeglad réznych rodzajow zagrozen, z jakimi moga
mie¢ do czynienia pracownicy zaktadéw produkcji mebli drewnia-
nych. Sa to wnioski naszego zewnetrznego eksperta ds. BHP, ktore
opieraja sie na roznych zrodfach informagji i ich analizie. Kolorem
NIEBIESKIM oznaczono zagrozenia zwigzane z cyfryzacja sektora w
2025 r. Dodatkowo kolorem ZIELONYM oznaczono nowe zagrozenia
zwigzane z wdrazaniem gospodarki o obiegu zamknietym w 2030 .

Wymienione w tabeli zagrozenia zwiazane sa z przemystem
meblarskim — zaktadami produkujacymi meble — i potencjalne nowe

Tabela 8 — Czeste i nowe ryzyko oraz zagrozenia w sektorze meblarskim

Rozne kategorie zagrozen

Zagrozenia mechaniczne

dziatania, ktére mogtyby by¢ w nich prowadzone w zwiazku z nowy-
mi procesami produkcyjnymi i modelami biznesowymi, pojawity sie
dzieki gospodarce o obiegu zamknietym (np. regeneracja produktow,
naprawy itp.).

Zaktadajac, ze bezpieczefstwo i higiena pracy stanowig czes¢ sys-
temu zarzadzania i s3 uwzgledniane przy projektowaniu produktow
przyjaznych dla Srodowiska (np. fatwiejszy demontaz, mniejsza
zawartos¢ substangji niebezpiecznych itp.), strategie gospodarki

o0 obiegu zamknietym skorzystaja na zdrowiu i bezpieczenstwie
pracownikéw w sektorze obrobki drewna.

Zmiany i zagrozenia wynikajace z dziatalnosci i zadan branzy
recyklingu lub zwigzane z nowymi zrédtami energii nie sg objete
zakresem ninigjszej analizy i nie zostaty uwzglednione. Ustugi
terenowe, takie jak konserwacja i naprawy u klienta, rowniez nie sa
objete zakresem niniejszego raportu.

Szczegotowe zagrozenia z kazdej kategorii z krotkim opisem

« Niechranione czesci ruchome (koboty),
(Scisniecie, uderzenie, zgniecenie, przeciecie,
amputacja, wciggniecie/utkniecie).

e Czesci o niebezpiecznych ksztattach
(ostrych, spiczastych, szorstkich).

* Ruchome sposoby transportu i narzedzia

elektronarzedzi.

 Niekontrolowane czesci ruchome
(latajace przedmioty, wiory).

Narzedzia reczne i elektronarzedzia
Ryzyko przektucia, rozciecia, amputacji palcow i zagrozenia wynikajace ze stosowania

Regeneracja i selektywny demontaz moga wymagac nowych typow narzedzi.
Niechronione czesci ruchome.

Ryzyko wkrecenia czesci ciata w obrotowe elementy lub czeSci maszyn.
(przejechanie, przygniecenie, upadek z wysokosci). Czesci o niebezpiecznych ksztattach (ostrych, spiczastych, szorstkich).

* Poslizgnigcia i potkniecia

Poslizgnigcia, potkniecia i upadki z wysokosci.

¢ Upadki z wysokosci

Ryzyko poslizgniecia i potkniecia na sliskiej powierzchni, schodach, przez przeszkody w
przejsciach, stabe oSwietlenie, nieodpowiednie obuwie, niebezpieczne korzystanie z drabin.

* Zagrozenia ergonomiczne

Ryzyko zwigzane z zagrozeniami ergonomicznymi moze sie zmniejszac, zaleznie od
przejmowania okreslonych zadan przez koboty/roboty. Z drugiej strony pracownicy sg coraz
bardziej narazeni na zagrozenia ergonomiczne, takie jak brak cwiczen/bezczynnosc z powodu
obstugi autonomicznych maszyn i kobotow z komputerowych stacji roboczych.

Ryzyko ponoszone przez pracownikow moze ulec zmniejszeniu dzieki lepszemu projektowi
produktow (ekoprojekt), biorac pod uwage takie aspekty, jak tatwiejszy montaz i demontaz,
lepszy dobor systemow taczenia itp. oraz jesli od samego poczatku brana jest pod uwage
bezpieczna konserwacja maszyn.

e Ciezkie elementy/ciezka praca dynamiczna

Zagrozenie bolem w wyniku podnoszenia ciezkich elementow i ciezkiej pracy dynamicznej.
Ryzyko ponoszone przez pracownikow moze ulec zmniejszeniu z powodu korzystania z

robotow/kobotéw i maszyn cyfrowych.
Demontaz wyprodukowanych towaréw moze spowodowac zaburzenia miesniowo-szkieletowe
(MSD) (np. wskutek przybierania niewygodnych pozycji, podnoszenia i przenoszenia ciezarow).

* Niewygodna pozycja/
niezrownowazone obcigzenie

Zagrozenie bolem lub urazem w wyniku pracy w niewygodnych pozycjach.

Ryzyko ponoszone przez pracownikéw moze ulec zmniejszeniu z powodu korzystania z
robotéw/kobotow i maszyn cyfrowych.

Operacje demontazu w celu odzyskania materiatu (metody niszczace) moga powodowac
dodatkowe zaburzenia miesniowo-szkieletowe (MSD).

» Powtarzalne ruchy

Zagrozenie bolem lub urazem w wyniku wykonywania powtarzalnych zadan.

* Brak cwiczen; bezczynnos¢

Ryzyko wystepowania chronicznego bolu szyi i plecow, otytosci i choréb sercowo-naczyniowych
w wyniku braku aktywnosci, dtugiego siedzenia i stabej ergonomii pracy z urzadzeniami
przenosnymi.

Zagrozenia elektryczne

* Porazenie pragdem elektrycznym

Ryzyko porazenia pradem elektrycznym wynikajace ze stabej konserwagji lub zepsutych maszyn
i kabli elektrycznych.

¢ Zagrozenia wynikajace ze zjawisk fizycznych

Zagrozenia wynikajgce ze zjawisk fizycznych

e Hatas

Narazenie na wysoki poziom hatasu wynikajacy z pracy maszyn i narzedzi.
Mozliwosc¢ czestszego wykorzystania gtosnych maszyn podczas demontazu i napraw. Jednak
hatas moze zostac zmniejszony dzieki ekoprojektom maszyn pracujacych ciszej i wydajniej.
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Rozne kategorie zagrozen

* Wibracje

Szczegotowe zagrozenia z kazdej kategorii z krotkim opisem

Narazenie na wibracje rak w wyniku stosowania wibrujacych narzedzi i obrabianych materiatow.
Ewentualne dodatkowe uzycie narzedzi wibracyjnych podczas regeneracji lub naprawy
produktu (polerka itp.). Jednak wibracje moga zostac zmniejszone dzieki ekoprojektom maszyn
pracujacych z mniejszymi wibracjami i bardziej wydajnie.

« Swiatto laserowe

Kontakt ze Swiattem laserowym z maszyn tnacych laserowo.

Zagrozenia pozarem i wybuchem

¢ Substancje palne

Wybuch:

Zagrozenia wybuchem wynikajace z stosowanych materiatow, w tym obecnosci trocin i
substancji chemicznych.

Recykling produktow drewnianych powoduje powstawanie duzych ilosci pytu drzewnego i
drobnych czastek podczas kruszenia. Bez skutecznego odprowadzania pytu moze wzrosnac
ryzyko wybuchu.

Rozpuszczalniki, srodki czyszczace i smary stosowane w przemysle drzewnym moga byc
oparte na mniej niebezpiecznych substancjach (np. rozpuszczalniki) i tym samym zapobiegaé
zagrozeniom pozarowym.

Pozar:

Zagrozenie pozarem wynikajace ze stosowania substancji chemicznych i obecnosci trocin.
Recykling produktéw drewnianych powoduje powstawanie duzych ilosci pytu drzewnego i
drobnych czastek podczas kruszenia. Bez skutecznego odprowadzania pytu moze wzrosnac
ryzyko pozaru.

Rozpuszczalniki, Srodki czyszczace i smary stosowane w przemysle drzewnym moga byc
oparte na mniej niebezpiecznych substancjach (np. rozpuszczalniki) i tym samym zapobiegaé
zagrozeniom pozarowym.

Zagrozenia zwigzane z warunkami pracy

Stabe oSwietlenie

Ryzyko oslepiania lub niewystarczajacego oswietlenia, a takze migajace Swiatto.

Klimat

Ryzyko narazenia na wysoka lub niska temperature w pracy w potaczeniu z wilgotnoscia lub
przeciggami.

Staba wentylacja

Ryzyko narazenia na warunki pracy ze stabg wentylacja Swiezym powietrzem.

Zagrozenia zwigzane z
niebezpiecznymi substancjami

Ryzyko ponoszone przez pracownikéw moze ulec zmniejszeniu z powodu korzystania z
robotow/kobotow i maszyn cyfrowych podczas pracy z niebezpiecznymi substancjami.
Produkgja:

Zagrozenia mogg ulec zmniejszeniu, jesli kwestie BHP zostang uwzglednione w procesach
projektowania produktow/materiatow.

Zapotrzebowanie na rozpuszczalniki moze sie zmniejszy¢, mozna stosowac mniej niebezpieczne
rozpuszczalniki, jak stosowanie niebezpiecznych Srodkdéw zmniejszajacych palnosé, jesli
zatwierdzone zostang nowe powigzane przepisy lub wdrozone zostana dobre praktyki.
Recykling/wykorzystanie materiatu z recyklingu:

Zagrozenia moga wzrosnat wskutek braku informacji o chemikaliach zawartych w produktach
pochodzacych z recyklingu oraz o sposobach witasciwego postepowania z nimi.

o Pyt

Zagrozenie nowotworem wywotywanym przez trociny.

Ryzyko wystapienia oddechowych objawow alergicznych w kontakcie z trocinami.

Recykling — zwiekszone narazenie na kurz: narazenie na wtokna lub pyt podczas demontazu,
regeneracji i naprawy mebli; pyt pochodzacy z recyklingu niewiadomego pochodzenia moze
powodowact astme zawodowa (odnotowano przypadki astmy zawodowej w zwigzku z
recyklingiem drewna i papieru).

¢ Rozpuszczalniki (neurotoksyny, alergeny)

Zagrozenia wynikajace ze stosowania niebezpiecznych substancji chemicznych,
rozpuszczalnikéw i innych materiatow — zapalenie skory, reakcje alergiczne lub problemy
oddechowe, uszkodzenia organéw wewnetrznych.

Produkcja: zapotrzebowanie na rozpuszczalniki moze sie zmniejszy¢, mozna stosowac mniej
niebezpieczne rozpuszczalniki.

Czynnosci naprawcze i regeneracyjne moga zwiekszac zapotrzebowanie na rozpuszczalniki
(czyszczenie lakieru, czyszczenie zuzytych czesci).

¢ Substancje rakotworcze

Zagrozenie nowotworem wynikajace ze stosowania substancji chemicznych (jak stosowanie
niebezpiecznych srodkéw zmniejszajacych palnos¢ gtownie przy wykanczaniu produktow
drewnianych stosowane sg substancje klejace i lakiernicze, w tym rozpuszczalniki w farbach,
kleje, lakiery i podktady, a takze substancje chemiczne do usuwania farby).

Produkgja: zapotrzebowanie na rozpuszczalniki moze sie zmniejszy¢, mozna stosowac mniej
niebezpieczne rozpuszczalniki.

Recykling i wykorzystanie materiatu z recyklingu: Materiat pochodzacy z recyklingu moze
zawierac substancje niebezpieczne, wedtug najnowszych ustalen rakotworcze lub toksyczne dla
reprodukgji (obecnie ograniczone przez prawo (REACH)).

¢ Nowe materiaty (np. nanomateriaty)

Ryzyko kontaktu z nanomateriatami: w wiedzy na temat zagrozen dla zdrowia zwigzanych z
nanomateriatami istniejg duze luki. Z drugiej strony, nowe materiaty moga byc bezpieczniejszymi
substytutami niebezpiecznych substancji.

» Materiaty z recyklingu

Materiaty pochodzace z recyklingu moga powodowac zawierac wysokie stezenie substancji
niebezpiecznych (jak np. zanieczyszczenia i niebezpieczne Srodki zmniejszajace palnosc, gtownie
w produktach tapicerskich) podczas kolejnego recyklingu lub moga zmienia¢ sktad z powodu
roznych czynnikow, takich jak Swiatto, ciepto i starzenie sie materiatu nieznana zawartosc i
rodzaj substancji niebezpiecznych.

Zagrozenia biologiczne

» Kontakt z mikroorganizmami:
Zagrozenia wynikajace z niecelowych
dziatan zwigzanych z mikroorganizmami.

Nowe firmy wykorzystujace wtasne odpady drzewne jako zrodto energii.
Dziatania zwigzane z regeneracja i systemy zwrotu starych mebli moga narazic¢ pracownikow na
kontakt z mikroorganizmami, takimi jak plesn.
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Rozne kategorie zagrozen

Zagrozenia psychospoteczne

Szczegotowe zagrozenia z kazdej kategorii z krotkim opisem

Warunki pracy oraz charakter samej pracy wywierajg istotny wptyw na stan zdrowia i
samopoczucie pracownikow.

e Zbyt duze obcigzenie praca

Zbyt duze obcigzenie pracg naraza pracownikow na duza presje czasowa oraz prace z
maksymalnym obcigzeniem.

* Niska satysfakcja z pracy

Niska satysfakcja z pracy prowadzi do problemow psychologicznych i moze powodowac
zaburzenia snu, bole gtowy oraz problemy zotagdkowo-jelitowe.

« Brak jasnego zdefiniowania zadan w pracy

Staba organizacja pracy, zadania, ktére nie s jasno zdefiniowane moga narazac pracownikow na
przecigzenie lub niewystarczajace obciazenie praca i prowadzic do braku satysfakcji oraz stresu.

e Staba organizacja pracy

Staba organizacja pracy moze narazac pracownikow na przecigzenie lub niewystarczajace
obciazenie praca, maszynowe tempo pracy, duzg presje czasowa.

e Stabo zaprojektowane Srodowisko
pracy (w tym oprogramowanie)

Niewystarczajaca dostepnosé, odpowiedniosc lub konserwacja sprzetu; stabe warunki
Srodowiskowe, takie jak brak przestrzeni, stabe oSwietlenie, nadmierny hatas powoduja stres u
pracownikow.

» Powtarzalna, monotoniczna praca

* Napigcie poznawcze

Interakcje z autonomicznym sprzetem i rzeczywistoscig wirtualng na poziomie poznawczym
powodujg stres pracownikow.

Zwiekszone zapotrzebowanie na kompetencje i aktualng wiedze na temat zmian w gospodarce
0 obiegu zamknigtym i recyklingu.

e Stres wynikajacy z dtugotrwatej
koncentracji i skupienia

Dtugotrwata koncentracja przy pracy z komputerem i nowym oprogramowaniem oraz
wykonywaniu wielu zadan jednoczesnie.

* Zwiekszone wymagania w zakresie elastycznosci

Zwigkszone wymagania w zakresie elastycznosci: pracownicy mogg wykonywac pewne zadania
z dowolnego miejsca przy uzyciu urzadzen przenosnych. Pracownicy s zagrozeni koniecznoscig
ciagtej dostepnosci poza godzinami pracy.

Dziatania zwigzane z regeneracja i naprawami, praca z materiatami pochodzacymi z recyklingu,
podejmowanie decyzji dotyczacych ekonomicznych i zréwnowazonych strategii/produktow/
projektow marketingowych o obiegu zamknietym, a takze wykorzystanie odnawialnych zrodet
energii wymagaja zwiekszonego zapotrzebowania na elastycznosc.

 Brak doSwiadczenia w pracy

Nowe oprogramowanie i urzadzenia cyfrowe wymagaja przeszkolenia; niektorzy pracownicy
moga nie dysponowac wystarczajacymi kompetencjami i moga czuc sie przeciazeni,
niewystarczajaco dosSwiadczeni.

Praca z materiatami, ktore zostaty wczesniej wyprodukowane: nowe umiejetnosci nalezy
zdobywac w catym cyklu produkcyjnym i tancuchu dostaw.

Naprawa, regeneracja i selektywny demontaz wymagaja nowych metod i procedur.
Podejmowanie decyzji w sprawie strategii/produktow/projektow marketingowych o obiegu
zamknietym i zrownowazonych.

* Brak zaangazowania w podejmowanie
decyzji dotyczacych pracownika

Pracownicy nie czuja sie szanowani i doceniani; czujg sie bezbronni i bezradni.

« Nieefektywna komunikacja, brak wsparcia ze
strony kierownictwa lub wspotpracownikdw

Nieefektywna komunikacja wynikajaca ze ztej atmosfery w pracy lub brak wspétpracownikow
prowadza do stresu pracownikow.

¢ Praca samodzielna/izolacja

Praca samodzielna bez wspatpracownikow lub tylko z robotami powoduje stres i izolacje
pracownikow.

¢ Niezrownowazone obcigzenie praca:
przecigzenie/zbyt niskie obcigzenie

Niezréownowazone obcigzenie pracg powoduje stres u pracownikow.

Poole CJM, 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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Krotki opis umiejetnosci, wiedzy i kompetencji oraz ogolnych kompetencji ekologicznych

Definicje nastepujacych pojet sa takie same w Europejskiej klasyfikadji
umiejetnosci/kompetencji, kwalifikacji i zawodow (ESCO) oraz w
Europejskich Ramach Kwalifikacji (EQF).

Wiedza

.Wiedza oznacza wynik przyswojenia informacji poprzez nauke.
Wiedza to ogot faktow, zasad, teorii i praktyki powiazanych z
dziedzing pracy lub badai".

Umiejetnosci

.Umiejetnos¢ oznacza zdolno5¢ do wykorzystywania wiedzy i kno-
w-how do wykonywania zadaf i rozwigzywania problemow". Moga
by¢ opisywane jako poznawcze (wymagajace myslenia logicznego,

Kompetencje

.Kompetencja oznacza sprawdzona zdolnoS¢ oraz osobisty potencjat
do wykorzystywania wiedzy (teoretycznej i praktycznej), umiejetno-
Sci oraz zdolnosci osobistych, spotecznych i/lub metodologicznych
w rzeczywistej pracy lub badaniach, a takze w ramach rozwoju
zawodowego i osobistego”. S3 opisywane jako odpowiedzialno5¢ i
autonomia. Kompetencje sa w zwiazku z tym z definicji indywidualne,
zorientowane na proces (zorientowane na czynnos¢ i rozwoj) i zalezne
od kontekstu.

Terminy umiejetnosc i kompetencja czasami sa stosowane zamiennie,
lecz mozna je rozréznit pod wzgledem zakresu. Termin umiejetnosé
typowo dotyczy stosowania metod lub instrumentow w danych

Ogolne umiejetnosci ekologiczne

Ogolne umiejetnosci ekologiczne obejmuja wiedze, umiejetnosci i
kompetencje (WUK), ktére sa niezbedne do rozwaoju spotecznego,
gospodarczego i Srodowiskowego w naszym sektorze mebli drewnia-
nych. Dzieki ogblnym umiejetnosciom ekologicznym mozemy przy-
czynic sie do ekologizadji sektora, wspierajac przemiane gospodarki
liniowej w gospodarke o obiegu zamknietym. Dlatego konieczne jest
wypracowanie ekologicznego sposobu myslenia w celu zminimalizo-
wania wptywu na Srodowisko podczas catego cyklu zycia produktow.

Dr Margarita Pavlova sklasyfikowata ogdlne umiejetnosci ekologiczne
w czterech kategoriach, ktore sa wymagane w kazdym zawodzie,
niezaleznie od poziomu umiejetnosci, i s zgodne z kluczowymi
kompetencjami lub umiejetnosciami miekkimi, ktore sa istotne dla
wspotczesnej sity roboczej. Umiejetnosci migkkie s tutaj ujete w
kontekscie Swiadomosci ekologicznej i zrozumienia zrownowazonego
rozwoju i gospodarki o obiegu zamknigtym.

e kompetencje poznawcze (od 1 do 3)

e kompetencje interpersonalne (pd 4 do 9)

e kompetencje wewnetrzne (10 11)

e kompetencje technologiczne (od 12 do 14)

W ninigjszym badaniu SAWYER uzywamy ogolnych umiejetnosci
ekologicznych w nastepujacym kontekscie:

« Swiadomos¢ ekologiczna i cheé uczenia sie: o zréwnowazonym
rozwoju i gospodarce o obiegu zamknietym.

¢ Umiejetnosci analizy systemow i ryzyka w celu oceny, interpretadji
i zrozumienia zarowno potrzeby przejscia z gospodarki liniowej
na gospodarke o obiegu zamknigtym, jak i konkretnych srodkow
wymaganych do tej transformagji.

* Umiejetnosci w zakresie innowacji umozliwiajace identyfikacje
mozliwosci i tworzenie nowych strategii reagowania na wyzwania
ekologiczne zwigzane z gospodarkg o obiegu zamknigtym.

¢ Koordynacja, zarzadzanie i umiejetnosci biznesowe w celu
utatwienia holistycznego i interdyscyplinarnego podejscia uwzgled-
niajacego cele ekonomiczne, spoteczne i ekologiczne w organizacji,
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Umiejetnosci i kompetencje polegaja na wiedzy opartej na faktach i
teoretycznej — roznica polega na sposobie stosowania i wykorzysty-
wania takiej wiedzy w praktyce.

intuicyjnego i tworczego) lub praktyczne (wymagajace zrecznosci ma-
nualnej oraz stosowania metod, materiatéw, narzedzi i instrumentow).

warunkach i w ramach okreslonych zadan. Termin kompetencja
jest szerszy i typowo dotyczy zdolnosci danej osoby — w nowych
sytuacjach i przy nieprzewidzianych wyzwaniach — do stosowania
i wykorzystywania wiedzy i umiejetnosci w sposob samodzielny i
niezalezny.

Stad:

¢ Wiedza = teoretyczna, praktyczna, zawodowa, branzowa...

* Umiejetnosci = poznawcze, praktyczne, spoteczne... Umiejetnosci
= wiedza jak...

* Kompetencja = w wykonywaniu zadania, zawodowa, procedural-
na, spoteczna, osobista... Kompetencja = spoteczna i osobista

ale takze w tancuchu wartosci produktu.

¢ Umiejetnosci komunikacyjne i negocjacyjne na potrzeby omawia-
nia sprzecznych interesdéw w ztozonych kontekstach zwigzanych z
fancuchem wartosci produktu.

 Umiejetnosci marketingowe do promowania bardziej ekologicz-
nych produktow i ustug oraz informowania o korzysciach ptynacych
ze strategii gospodarki o obiegu zamknietym.

* Umiejetnosci strategiczne i przywddcze, umozliwiajgce decyden-
tom i kadrze kierowniczej tworzenie odpowiednich programow
motywacyjnych i tworzenie warunkéw umozliwiajacych czystsza
produkcje, czystszy transport itp. oraz ogdlne promowanie gospo-
darki o obiegu zamknigtym.

» Umiejetnosci konsultacyjne w celu doradzania konsumentom
w zakresie ekologicznych rozwigzan oraz rozpowszechniania
wykorzystania zielonych technologii i strategii gospodarki o obiegu
zamknigtym.

 Wspotpraca w sieci, technologie informacyjne i umiejetnosci jezy-
kowe umozliwiajace osiaganie wynikéw na swiatowych rynkach i w
fancuchu wartosci produktu.

¢ Umiejetnosci przystosowania sie i umiejetnosci zbywalne,
umozliwiajace pracownikom nauke i stosowanie nowych techno-
logii i procesow niezbednych do ekologizacji ich miejsc pracy oraz
stosowania strategii gospodarki o obiegu zamknietym.

e Umiejetnosci w zakresie przedsiebiorczosci umozliwiajace wyko-
rzystanie mozliwosci zwigzanych z technologiami niskoemisyjnymi
i modelami biznesowymi o obiegu zamknietym dla produktow i
ustug.

» Kwantyfikacja i monitorowanie odpadéw, energii i wody w celu
Sledzenia zmian wskaznikow wydajnosci gospodarki o obiegu
zamknigtym.

» Wykorzystanie materiatow i kwantyfikacja wptywu oraz monito-
rowanie w ramach zielonych zaméwien i selekgji.

» Wykorzystanie materiatéw i minimalizacja wptywu (ocena wpty-
wu), z uwzglednieniem petnego cyklu zycia materiatow.

Wskazalismy, czy te ogdlne umiejetnosci ekologiczne maja wptyw (czy
nie) na docelowe profile ESCO oraz w jakim zakresie ma to miejsce.
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Techniczne umiejetnosci ekologiczne

Niektére profile zawodowe beda wymagac nowych zestawow
umiejetnosci ekologicznych, poniewaz pojawig sie nowe, konkretne
zadania zwigzane z demontazem i ponownym wykorzystaniem,
regeneracja, recyklingiem i upcyklingiem produktow. Nowe umie-
jetnosci sg szczegodlnie wazne (wazniejsza) w przypadku ,praktycz-
nych” profilow, takich jak stolarz, tapicer czy ustawiacz obrabiarek
do drewna, ale takze w przypadku kierownika fabryki, montera mebli
i operatora zaktadéw obrabki drewna. W przypadku tych profiléw
niektore ogdlne kompetencje ekologiczne zwiazane z zarzadzaniem,
marketingiem i komunikacja beda mniej wyrazne.

Profile zawodowe: aktualne i przewidywane
zmiany w 2030,

Ponizsza czes¢ sprawozdania zawiera szczegotowe informacje na
temat przewidywanych zmian w branzy meblarskiej w kontekscie
wdrozenia gospodarki o obiegu zamknietym (kolor zielony, w 2030
r.) i cyfryzadji (kolor niebieski, w 2025 r.): zaktualizowane zadania

w ramach analizowanych profilow zawodowych, istniejace i nowe
zagrozenia BHP oraz zaktualizowane wymagania w zakresie umie-
jetnosci, wiedzy i kompetencji. Sa one przedstawione w poszcze-
golnych tabelach koncentrujacych sie na kazdym z tych aspektow.

Zmiany zadan

Aktualne i przewidywane zmiany zadan w zwigzku z wdrozeniem
gospodarki o obiegu zamknietym i cyfryzacja sektora w odniesieniu
do kazdego profilu zawodowego.

W zielonych tabelach pierwsza kolumna po lewej stronie zawiera
szczegotowy opis kazdego profilu pod wzgledem aktualnych/zaktu-
alizowanych zadan (w 2020 r.). Kolumny i pola na Srodku okreslaja,

Zmiany zagrozen i ryzyka

Aktualne i przewidywane zmiany ryzyka w zwigzku z cyfryzacja
sektora w odniesieniu do kazdego profilu zawodowego.

W z6ttych tabelach pierwsza i ostatnia kolumna sa takie same jak
we wczesniejszych tabelach dotyczacych zmian zadaf. Srodkowe
komérki przedstawiaja prognoze nowej kategoryzacji zagrozen;
kolorem szarym oznaczono te, ktére nie powinny ulec zmianie,
kolorem zielonym — zagrozenia zredukowane w wyniku wdrozenia
gospodarki o obiegu zamknietym, kolorem czerwonym — zagrozenia

Potrzeby w zakresie umiejetnosci i kompetencji

Prognoza nowych potrzeb szkoleniowych w zwigzku z wdrozeniem
gospodarki o obiegu zamknietym (kolor zielony, 2030 r.) i cyfryzacja
sektora (kolor niebieski, 2025 r.) dla poszczegélnych profiléw
zawodowych.

W tych tabelach lewa kolumna zawiera liste aktualnych i nowych
wymogow w zakresie umiejetnosci, wiedzy i kompetencji, w tym
ogolnych umiejetnosci ekologicznych. Druga kolumna informuje, czy

Nowe szczegdtowe, techniczne umiejetnosci ekologiczne to:

e Demontaz drewnopochodnych produktow meblowych.

e Ocena zdemontowanych elementéw pod katem dalszych krokow
(ponowne uzycie, regeneracja, recykling, upcykling).

e W razie potrzeby naprawa elementow mebli drewnopochodnych.

Umiejetnosci te stanowig ,uzupetnienie” istniejacych, niezbednych
WUK dla wyzej wymienionych profilow zawodowych.

Nowe zestawy umiejetnosci ekologicznych beda miaty rowniez
wptyw, chot nie tak znaczacy, na profile, ktére odpowiadaja za
zarzadzanie i podejmowanie strategicznych decyzji w firmie. W przy-
padku analizowanych profilow ESCO uwzgledniamy kierownikéw ds.
sprzedazy i marketingu, produkgji przemystowej, tancucha dostaw i
oczywiscie projektantow mebli.

We wszystkich ponizszych tabelach kolorem niebieskim oznaczono
wszelkie zmiany obecnej sytuacji w zwiazku z cyfryzacja sektora,

a kolorem zielonym wszelkie zmiany wynikajace z przejscia na
gospodarke o obiegu zamknietym.

ktore zadania ulegna zmianie wskutek dziatania poszczeg6lnych
dzwigni ReSOLVE. Ostatnia kolumna po prawej stronie przedstawia
prognozowane zmiany zadan w zwigzku z cyfryzacja sektora

(kolor niebieski) do 2025 r. oraz w zwigzku z przejsciem sektora na
gospodarke o obiegu zamknietym (kolor zielony) do 2030 .

nowe lub zwiekszone z powodu gospodarki o obiegu zamknietym,
kolorem niebieskim — zagrozenia zredukowane w wyniku cyfryzacji,
a kolorem zottym — zagrozenia zwiekszone w wyniku cyfryzacji.
Kolejna czes¢ sprawozdania, ponizej tabeli, zawiera szczegbotowe
informacje na temat obecnych i prognozowanych zagrozen i zmian
ryzvka zwigzanych z przejsciem na gospodarke o obiegu zamknie-
tym (kolor zielony, 2030 .) i cyfryzacja (kolor niebieski, 2025 r.).

WUK dla poszczegbdlnych profiléw ulegna aktualizacji (TAK, zmiana),
beda nadal wymagane (TAK lub NIE), czy wystapia nowe (NOWY) lub
czy nie dotyczy (ND.). W ostatnich kolumnach po prawej stronie, kté-
rych liczba i tres¢ sa rézne dla kazdego profilu, okreSlono przyczyny
zmiany dla kazdego rodzaju umiejetnosci, wiedzy i kompetencji:
kolor zielony wskazuje, ze zmiana wynika z przejscia na gospodarke
0 obiegu zamknietym, a niebieski informuje, ze zmiana jest wynikiem
cyfryzacji sektora.
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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

g @
g
[ o
5] E
Sales and marketing managers plan, direct and coordinate 2 2 n
i Wit i © © I
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
c S =} o E .
a 4+ 4+ P — (-8 =
g £ - it g g
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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marketing services to other enterprises and organizations. = 5 = o E © BT =2 T ® v n c £ c c c w ) ° 0 q 3 0
E U 2 w s W O 6 ° 8 B - 8 O B c w B ® § ® u T O 2 & @ o = 8 = o ®©
B 5 2 E S & g > 2 B 5 E £ B 4 B £ § E = £ > B c 2 E g B 2 @ o &
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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

A production strategies, policies and plans.

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.
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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.
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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: 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.

) PRZEJDZ DO INDEKSU
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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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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.
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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: 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.
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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: 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.
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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.
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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: 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



) PRZEJDZ DO INDEKSU

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
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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 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.
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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
o B [¥) 3 c
a ] == [v] ©
~ o~ @ [ c 60
J . . CORNI c = ] =
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
functional requirements and aesthetic appeal. o &5 = = 9 @ o 2 & E 2
- - 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
» Considers cost- and time-effectiveness. 8 & o g = 2 T [ § 0 e % c - °
. . . > P — a (] n >
» Contributes to continuous improvement of 8 o 3 g 0o w © 5 &% a £ ¢ < 8 5 5 = 2 B v ¢ %
. c s £ > = b= < I n oS
work processes in the company. = = g %’ = - '.g S \S E E O = 5 % S T = § SoF =B % E g 2 <
. L. . o o a = = <l = =
« Cooperates with other departments (administrative, Es 2 [ o E W N 2 2 2 & E L 8 8 = E S s ¥ ° v § 5= £ =
K . . o = 5 —_ =] o 3 — 1
commercial and technical services). S T £ g8 425 v g E L ETY S SO © E 2«2 F x 2 8 g % S
* Assists in the implementation of quality assurance activities. £ T £ E B =5 EE S ¢33 FE 6w c 2 9 8 2 = =G T % E o B g g hog
§ = = & 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.
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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: 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.

68 (zesc: Wyniki




) PRZEJDZ DO INDEKSU

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 - ISCO 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
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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 - ISCO 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.
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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

= w
5 2
3 S 8
S 3 g
- ¥
= = © =
cC —
S W [} wn n
. ) . . - a L] = ] =
including environmental protection and efficient energy use. o T L c al = 5o
* Works in a customer-oriented manner. £ g © ., fn_ 3 G S
* 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. w8 = z 3 9 " & g £ E 2
* Contributes to continuous improvement of work processes in w3 = E 5 - T ﬁ = ° 00 g *g %
the company. 8 £ 3 © T E T I 8 n [ = e > ©
R . . (T T S S 28 v 5 = ,"é Y m c E" © © 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 3 S . T s T E £ & £ § 8 § 5 = 3 o= w2 E B S g
. . . o = (<] y 0 = o= =
« Cooperates with other departments (administrative, E’ E R v E w R 2=z 88 8 g 5 E S 5 %n = " g R S £ X 8 8
) . X < Z & g & =
commercial and technical services). 5 3 £ g8 %% 825 v g E g 288 SO © E 2 v« 2 F x 3 8 g % S
. . . . . P = 9= — - L = £ — = T ) @
* Assists in the implementation of quality assurance activities. 2 t £ E 3 5 EE S 3- ¢ 5w GG c 2 9 8 2 £ € a n % £ o B o § ¢ v T
S 2 2 w& 8 2 6 - 8 2 « ¥ u w o oo P d b U I o £ o a = § o 7 2o =
B © £ € £ & € > 2 5 © B T = o B T ®§ E x = &£ > & c g E g w3 g » o ¥
C 5 £ 3 S ® w8 7 £ ¥ x b b B 0 O o E = = 5 8 8 £ S =z & L ¢ g =
£ S o 2 & © o N Y H o 5 0 E © N 0 = ¢ 5 £ > U 2 &5
" Q ¢ g & c =75 2 9 2 o g ¢ ¥ ® O £ F = o = 0 M 5 6 ©m @ @ L S© @ ¥ 3
Current profiles tasks = 5 a =506 fwdaec Smwzzz>>SEEZc 3addaanddzaocmozad 3 =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 e
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 ole
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- ° [ )
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

82 (Czes¢: Wyniki

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: 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.

) PRZEIDZ DO INDEKSU

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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NEW [ I [ ] [ ] [ ] [ I

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
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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
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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 (CzeSE: Wyniki

(*) 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.
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Wptyw podwajnej transformacji na branze meblarska w UE 97




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 - 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.

¢ 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.
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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: 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




) PRZEJDZ DO INDEKSU

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.
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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

® 2
8 S 2
5 S o
= o 1)
iE s = E
S W ] "] 0
a o = g c
] ©
. ; o B L c =z 5 00
* Works in a customer-oriented manner. £ g © s s & = S
. . . . X — 2
» Considers cost- and time-effectiveness when planning ERES 5 0 E] =] _ 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 L= % @ = _ 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 % 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
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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
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

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 e 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.
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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: 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

110 CzesE: Wyniki

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.
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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.
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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: 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
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Finlandia
D bitly/39gFe6o

Szwecja
D bitly/2Xywndm

Norwegia
D bitly/3i91X11

Wielka Brytania
D bitly/2XzY1XB

Dania
O bit.ly/38Cygmy

Irlandia
D bitly/3916duz

Holandia
D bitly/3gj5Woy

Belgia
D bit.ly/3i8MRIV/

Szwajcaria
D bit.ly/3i8e0E5

Liechtenstein
D bitly/3qgl8T7

Francja
D bitly/2Lw2Ezp

Portugalia
D bitly/3bGGSNP

Hiszpania
D bit.ly/2XBbGxn

Wtochy
D bitly/2LI15nvD
Bosnia i Hercegowina
D bitly/350H42)
Czarnogoéra
D) bitly/3ibgy64
Albania
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
https://bit.ly/39I6duz
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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Estonia
Q) bit.ly/3olJrsc

totwa
D) bitly/3ibevP2

Litwa
O bitly/3svHRNS

Polska
Qi bitly/3qglh97

Niemcy
D bitly/3ghY6vi

Czechy
D bitly/2N2m67h

Stowacja
D bitly/2LspgrS

Austria
D bitly/2LHgt 74

Wegry
D bitly/3nDPhtV/

Stowenia
D bitly/2LwEMeO

Chorwacja
O bitly/39wj2b9

Serbia
D bitly/35BPwQd

Turcja
Q1 bitly/3nFEAGD

Butgaria
D bit.ly/2LwMjKF

Macedonia P6tnocna

D bitly/2LqUfgs

Mapowanie inicjatyw UE
dotyczacych gospodarki o
obiegu zamknietym

W ostatnich latach w europejskich miastach, regionach i krajach opracowywano strategie
gospodarki o obiegu zamknietym. Od 2014 r. wdrozono 33 strategie, a co najmniej 29
kolejnych jest w trakcie opracowywania.

Sporzadzilismy szczegdtowy raport pt. ,Zbior powigzanych inicjatyw wspierajacych
gospodarke o obiegu zamknietym w UE", ktéry nie stanowi wyczerpujacej listy, ale
zawiera przyktady roznych podejsc do promowania gospodarki o obiegu zamknietym w
wybranych krajach UE. Wiekszo5¢ z nich koncentruje sie na efektywnym gospodarowaniu
zasobami i ograniczaniu ilosci odpaddw, ale inne tematy, takie jak cele zrownowazonego
rozwoju lub zmiany klimatu, sa rowniez objete niektorymi inicjatywami. Peten raport
mozna znalez¢ pod adresem: bit.ly/2KgAus8l

tacza na tej mapie zapewniajg dostep do konkretnych raportéw opracowanych
przez EIONET, zawierajacych przeglad polityk, podejsc i celéw 32 krajow
europejskich zwigzanych z efektywnym gospodarowaniem zasobami i
gospodarka o obiegu zamknietym oraz ich poziomem rozwoju.

Inne istotne zrodta informacji wykorzystane w raporcie o inicjatywach,
strategiach i analizach zwigzanych z gospodarka o obiegu zamknietym to:

e Strategie i plany dotyczace gospodarki o obiegu zamknietym w Europie:
Identyfikacja synergii i potencjatu wspotpracy i budowania sojuszy — bada-
nie Europejskiego Komitetu Ekonomiczno-Spotecznego: bit.ly/2NchxgZ

» Europejska Platforma wspotpracy w zakresie gospodarki
0 obiegu zamknietym: bit.ly/3bRv8hM
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http://bit.ly/2NchxqZ
http://bit.ly/3bRv8hM
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Whnioski

Producenci mebli coraz czesciej beda stawiac na obieg zamkniety i
zwigzane z tym praktyki, gdyz gospodarka obiegu zamknietego jest
kluczowa w kontekscie pokonywania wyzwan klimatycznych i Srodo-
wiskowych, a zapotrzebowanie na wkfad ze strony tego sektora
bedzie stale rosto. Gospodarka obiegu zamknietego jest dopiero

na wczesnym etapie, a wyniki poznamy w perspektywie srednio- i
dtugoterminowej.

Dwie najnowsze inicjatywy UE utatwia przejscie na gospodarke
obiegu zamknietego. Z jednej strony Europejski Zielony tad
(COM(2019) 640 final), ktéry bedzie wspierat i przyspieszat proces
przechodzenia przemystu UE na zrownowazony model wzrostu
sprzyjajacego wiaczeniu spotecznemu, a z drugiej strony nowy plan
dziatania dotyczacy gospodarki obiegu zamknietego (COM(2020)
98 final), w ktérym sektor meblarski jest wyraznie zaliczony do
priorytetowych grup produktow w kontekscie tancuchéw wartosci,
do ktérych ma dazyc plan.

Wizja projektu SAWYER do roku 2030 zostata okreslona nastepujaco:

Do 2030 r, dzieki szeroko zakrojonej cyfryzacji sektora meblarskiego,
branza produkcji mebli z materiatow drewnopochodnych bedzie oferowac
produkty i ustugi przyjazne dla srodowiska, oparte na minimalizacji
wptywu na Srodowisko i wykorzystaniu identyfikowalnych surowcow,
zrownowazonych procesach produkcyjnych oraz promowaniu
najlepszych scenariuszy wykorzystania i odzyskiwania materiatow

i odrzutow produkcyjnych. Klienci (B2B lub B2C) bedq zqdac bardziej
szczegotowych informagji o produktach i ich zrownowazonych
wtasciwosciach, w tym wskaznikach cyklu eksploatagji, a wzmocnienie
pozycji konsumentow bedzie kluczem do sukcesu na polu gospodarki

0 obiegu zamknietym. Wtadze (na poziomie lokalnym, krajowym i
europejskim) bedg promowac gospodarke o obiegu zamknietym,
wspierajgc zrownowazonescenariusze wycofania z eksploatacji
materiatow i produktow drewnopochodnych, rozszerzajgc

ekologiczne programy zaméwien publicznych i prywatnych oraz
promujqc strategie efektywnego wykorzystania materiatow.

Analiza przeprowadzona w ramach projektu SAWYER wykazata
wieksze oddziatywanie okreslonych czynnikow i dziatan na wiek-
szo5¢ ocenianych profili zawodowych, jak np.:

¢ Przestawianie sie na materiaty odnawialne;

¢ Ponowne wykorzystywanie produktow w okresie ich zywotnosci
technicznej;

¢ Przedtuzanie zywotnosci produktéw poprzez konserwacje i
naprawe;

¢ Przedtuzanie zywotnosci produktéw poprzez ich projektowanie
pod katem trwatosci;

¢ Podnoszenie wydajnosci/efektywnosci produktow;

¢ Podnoszenie efektywnosci proceséw produkcyjnych;

¢ Ponowne wytwarzanie produktéw i/lub ich elementow;

e Recykling materiatow;

¢ Promowanie kaskadowego wykorzystania drewna;

¢ Wizualizacja posrednich aspektow produktu;

e Zastepowanie starych materiatéw zaawansowanymi odnawial-
nymi oraz

¢ Stosowanie nowych technologii.

Aby udzwignaé wyzwania wynikajace z przejscia na obieg zamkniety
i wykorzystac zwigzane z tym mozliwosci, podmioty zaangazowane
w sektor meblarski UE beda musiaty postrzegac to przejscie jako
cze5¢ podwojnej transformacji sektora (ekologicznej i cyfrowej),
gdyz sa one Scisle powigzane. Tak jak prognozowaty wyniki projektu
DIGIT-FUR, branza producentéw mebli drewnianych bedzie oferowac
spersonalizowane inteligentne produkty i ustugi oparte na cyfro-
wych systemach produkcji dostarczanych przez zasobooszczedne i
zréwnowazane branze. Szereg r6znych technologii (takich jak tanie
zaawansowane czujniki, Internet rzeczy oraz Internet nowej genera-
gji, analityka danych, sztuczna inteligencja, rzeczywistosc wirtualna

i rozszerzona, wspotpracujace roboty itd.) zapewniajg potencjat
transformacji branzy zaréwno pod wzgledem produktéw, ktére
mozna opracowywac i wytwarzac, jak i w zakresie samych procesow
produkcyjnych — dla podmiotow, ktére beda potrafity je wykorzystac.
Innym trudnym wyzwaniem dla branzy mebli drewnianych bedzie
wyposazenie pracownikdw w umiejetnosci niezbedne do skutecz-
nego radzenia sobie z transformacja cyfrowa. Ogotem technologie
czwartej rewolucji przemystowej bedg miaty ogromny wptyw na
procesy produkgji w sektorach w najblizszych latach, a takze beda
sprzyjac transformacji sektora w kierunku gospodarki opartej w
wiekszym stopniu na obiegu zamknietym.

Patrzac z ogolnej perspektywy, podwojna transformacja sektora
powinna stanowic ramy odniesienia dla wszystkich pézniejszych
analiz sektora, innowacji spotek w zakresie produktéw i procesow
produkgji, nowatorskich modeli biznesowych, polityk sektorowych
oraz w konsekwencji sektorowego dialogu spotecznego.

Z perspektywy cyfryzacji branza meblarska przechodzi szybka
transformacje z przemystu tradycyjnego na skomputeryzowany
sektor przemystu. W oparciu o oczekiwane zmiany w ramach ana-
lizowanych profiléw stanowisk pracy — z wykorzystaniem dzwigni
McKinsey'a i uwzgledniajac technologie czwartej rewolucji przemy-
stowej — w ramach projektu DIGIT-FUR przygotowano prognozy
zmian w zakresie zapotrzebowania na umiejetnosci, wiedze i
kompetencje. Przyszli pracownicy branzy meblarskiej nie tylko mu-
sza byc w stanie wydajnie wykonywac zadania, lecz musza réwniez
posiadac odpowiednie umiejetnosci i zdolnos¢ do identyfikacji oraz
przyswajania zmian. Wymagany poziom kwalifikacji bedzie coraz
wyzszy i bardziej wyspecjalizowany, w miare tego, jak podstawowe
umiejetnosci beda stawac sie coraz bardziej abstrakcyjne w efekcie
cyfryzacji/komputeryzagji.

Nie ma wiekszego zapotrzebowania na twarde umiejetnosci, lecz
twarde umiejetnosci lub umiejetnosci techniczne wymagaja petnego
zintegrowania (wszystkich istotnych) umiejetnosci cyfrowych.
Wiedza techniczna pozostaje niezbedna i stanowi podstawe; umie-
jetnosci poznawcze, spoteczne i behawioralne stang sie priorytetem.
Pracownicy nie beda juz wybierani w oparciu o posiadane dyplomy,
lecz dobierani do funkcji okreslonego podejscia. Kazda osoba bedzie
odpowiedzialna za swoj poziom wiedzy i samorozwoju.

Niektére profile zawodowe beda wymagac nowych zestawow
umiejetnosci ekologicznych, poniewaz pojawia sie nowe, konkretne
zadania zwigzane z demontazem i ponownym wykorzystaniem,
regeneracjg, recyklingiem i upcyklingiem produktéw. Te nowe
zestawy umiejetnosci sg szczegblnie wazne w przypadku profilow
.praktycznych” Polegajg one na:

e demontazu drewnianych produktéw meblarskich

¢ badaniu zdemontowanych czesci pod katem dalszych dziatan
(ponownego wykorzystania, regeneracji, recyklingu i upcyklingu
produktow)

e naprawie czesci drewnianych mebli w razie koniecznosci

Nowe zestawy umiejetnosci ekologicznych beda miaty rowniez
wptyw, chot nie tak znaczacy, na profile, ktore odpowiadaja za
zarzadzanie i podejmowanie strategicznych decyzji w firmie.
Wymienione umiejetnosci stanowig zwienczenie dotychczasowych
niezbednych umiejetnosci dla badanych profili.

Ponadto zdefiniowano ogdlne umiejetnosci, wiedze i kompetencje
ekologiczne niezbedne do rozwoju spotecznego, gospodarczego

i srodowiskowego w sektorze mebli drewnianych. Te ogdine umiejet-
nosci ekologiczne s3 powiazane z kluczowymi kompetencjami lub
umiejetnosciami miekkimi, ktére zostaty uwzglednione w kontekscie
Swiadomosci ekologicznej oraz zrozumienia zrownowazonego
rozwoju i gospodarki o obiegu zamknietym.
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Podwajna transformacja branzy meblarskiej stawia nowe wyzwania
w zakresie bezpieczefistwa i higieny pracy. Branza meblarska
moze byc autentycznie zrownowazona (Srodowiskowo, spotecznie

i gospodarczo) tylko przy zapewnieniu bezpieczefstwa, zdrowia i
komfortu psychicznego jej najwazniejszego zasobu: jej pracowni-
kow — a juz na pewno nie moze by¢ zrownowazona bez mozliwie
najskuteczniejszej ochrony ich bezpieczenstwa i zdrowia.

Nowe rodzaje miejsc pracy, nowe procesy, nowe technologie i
nowe materiaty/produkty moga wptywac na bezpieczenstwo i
zdrowie pracownikow, ale wtasciwe procesy planowania i wdrazania
rozwigzan moga doprowadzic do wyraznej poprawy standardéw
bezpieczenstwa i higieny pracy. Z perspektywy cyfryzacji roboty i
technologie cyfrowe moga wykonywac ciezkie i monotonne prace
fizyczne tatwiej, wydajniej i bezpieczniej. Mozliwe jest wyprowadze-
nie pracownikéw z niebezpiecznych warunkéw pracy, a czujniki moga
automatycznie wskazywag, czy dana maszyna wymaga konserwagji,
zmniejszajac w ten sposob ryzyko awarii maszyny i wypadku.
Typowe zagrozenia w branzy meblarskiej, takie jak substancje
niebezpieczne, zapylenie, niebezpieczne maszyny i narzedzia nadal
beda obecne, lecz ryzyko zetkniecia sie z tymi zagrozeniami bedzie
mniejsze.

Z analizy wynika, ze transformacja w kierunku gospodarki obiegu
zamknietego wyjdzie na dobre Srodowisku globalnemu, jednak by-
najmniej nie powinna wptywac negatywnie na zdrowie i bezpieczen-
stwo pracownikéw. Z tego powodu jako podmioty zaangazowane w
sektor meblarski musimy dopilnowag, aby opisywana transformacja
oraz zwiazane z nig nowe technologie i procesy robocze nie stwarza-
ty nowych zagrozen. Ponadto musimy zadba¢, aby nowe i odzyskane
materiaty nie stwarzaty dla pracownikow ryzyka zetkniecia sie z
Lnowymi” lub ukrytymi niebezpiecznymi substancjami. Gospodarka
obiegu zamknietego w sektorze, uwzgledniajaca w rownym stopniu
kwestie bhp oraz ochrony Srodowiska, powinna by¢ wdrazana

przy pomocy bezpiecznych i efektywnych urzadzen, procesow
roboczych i materiatow zdolnych do kontrolowania chemicznych

i fizycznych zagrozen dla pracownikdw. Zastosowanie koncepdji
ekoprojektu w produktach powinno utatwic operacje odzyskiwa-

nia i naprawy, zmniejszajac ryzyko ergonomiczne oraz powinno
zredukowac zawarto5¢ substancji niebezpiecznych, ograniczajac
zagrozenia chemiczne w catym tancuchu wartosci. Bezpieczenstwo i
zdrowie pracownikéw moze ulec poprawie dzieki integracji proceséw
zarzadzania BHP z systemami zarzadzania jakoscia firm.
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Jesli podwajna transformacja w sektorze meblarskim nie bedzie
odpowiednio prowadzona i wdrazana, moze przysporzy¢ pracowni-
kom nowych wyzwan i probleméw ze stresem. Wzrost obciazenia
roboczego i ztozonosci zadan, nadmierna liczba godzin roboczych i
stata dostepnosc stwarzaja napiecie i meczaca atmosfere w pracy,
w wyniku czego powstajg zagrozenia psychospoteczne (EUOSHA,
2015). Aby uniknaé wspomnianych nowych zagrozen, pozyskiwanie
nowej wiedzy, zdolnosci i elastycznosci pozwalajacej na skuteczne
radzenie sobie z rosnaca automatyzacja, nowymi procesami oraz
rozwojem nowych produktdw stato sie faktyczng i najwazniejsza
koniecznoscia dla wszystkich pracownikow sektora.

Wyniki wspomnianych analiz projektu SAWYER sa przydatne w
kontekscie:

* wtasciwego zrozumienia, jak stanowiska pracy pracownikéw
sektorowych i ich bezpieczenstwo bedzie ksztattowac sie pod
wptywem przejécia na gospodarke obiegu zamknietego;

e przygotowania spotek i pracownikow do stawienia czota i wyko-
rzystywania nadchodzacych wyzwan i mozliwosci; oraz

e posiadania silniejszej podstawy do przysztych dyskusji i wspot-
pracy w ramach Europejskiego Dialogu Spotecznego.

Roéwniez potaczone analizy cyfryzacji i obiegu zamknietego —
podwajna transformacja — wykazaty istnienie odpowiedniej synergii
pomiedzy nimi. Dotyczy ona m.in. nastepujacych kwestii:

e jak nalezy gromadzic i przekazywac informacje o produktach
dotyczace ochrony Srodowiska (np. zawartos¢ substancji niebez-
piecznych, czesci do wielokrotnego uzytku, materiaty nadajace
sie do recyklingu itd.) na kolejnych etapach tafcucha dostaw do
momentu ich dotarcia do klienta lub podmiotu dokonujacego
recyklingu;

e jak przechodzi¢ z produktéw do ustug (wirtualizacja, demateriali-
zacja, serwicyzagja itd.);

e jak zmniejszac oddziatywanie proceséw produkcyjnych na
srodowisko poprzez stosowanie nowych technologii (np.
energooszczednosci, zmniejszania ilosci odpadéw, optymalizacji
surowcow itd.).

Owa synergiczna analiza wzmacnia wizje, ze podwajna transfor-
macja bedzie miata ogromny wptyw na przyszty sektor meblarski w
UE oraz ze wszyscy interesariusze beda musieli starannie sprostac
wyzwaniom cyfrowym i zwigzanym z obiegiem zamknietym, aby jak
najpetniej wykorzystac stwarzane przez nie mozliwosci.
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Zalecenia

Droga do gospodarki obiegu zamknietego wymaga wspotpracy
pomiedzy r6znymi zainteresowanymi podmiotami, poczawszy

od decydentow, branzy, ekspertéw, uczelni, a skonczywszy na
konsumentach. Aby uruchomic i przyspieszy¢ transformacje

w kierunku gospodarki obiegu zamknietego, oferta branzowa
produktéw opartych na takim obiegu powinna rozszerzac sie wraz
z popytem rynku i konsumentéw na wspomniane produkty. Jesli ten
cel ma zostac osiagniety, podmioty Swiadczace ustugi ksztatcenia

i szkolenia zawodowego oraz decydenci odgrywajg kluczowa role
w stymulowaniu wspomnianych obu tendencji; z tego powodu w
nastepnych czesciach tego dokumentu znajduja sie rézne konkretne
zalecenia dla decydentéw oraz systemu ksztatcenia i szkolenia
zawodowego, ktére moga im pomaoc w realizacji danych celow.

Decydenci

Zapewnienie skutecznego przejscia ku gospodarce o obiegu bardziej
zamknietym w ramach sektorowej podwaojnej transformacji wymaga
ustanowienia zharmonizowanych zasad na szczeblu EU/miedzy-
narodowym oraz wdrazania inicjatyw UE w konsekwentny sposdb
przez Panstwa Cztonkowskie, zmniejszenia ryzyka fragmentagji
rynku wewnetrznego oraz unikniecia barier hamujacy swobodny
przeptyw bardziej zrownowazonych towaréw i towaréw o bardziej
zamknietym obiegu.

Aby zapewnit ptynne wdrazanie inicjatyw UE, prostych i inteli-
gentnych zasad gospodarki obiegu zamknietego, nalezy stworzyc
jasne definicje na poziomie UE oraz wspoélnego jezyka, zwtaszcza
jesli chodzi o parametry do pomiaru obiegu zamknietego, m.in. takie
jak ,dtuga zywotnos¢c', ,ponowne wykorzystanie” czy ,mozliwosc
recyklingu" Jest to kluczowe dla dostarczania konsumentom zhar-
monizowanych informacji. Inicjatywa UE w zakresie zréwnowazonej
polityki produktéw powinna jasno okreslac te kwestie oraz zasady
odnoszace sie do nich. Bedzie ona opierac sie m.in. na poszerzeniu
zakresu dyrektywy w sprawie ekoprojektu w celu uwzgledniania
produktéw niezwigzanych z energig, takich jak meble. Ze wzgledu na
szeroki zakres produktow okreslanych jako ,meble” oraz rézno-
rodnos¢ materiatow stosowanych przy ich produkdji jest to sektor

o ztozonym charakterze. Kryteria ekoprojektu/projektu obiegu
zamknietego nie beda funkcjonowac dla wszystkich produktow w
taki sam sposob. W tym kontekscie wazng kwestig bedzie uwzgled-
nienie ztozonosci mebli, koniecznosci zastosowania stopniowego
podejscia, harmonizacji na poziomie europejskiego ustawodawstwa
oraz pomiedzyposzczegblnymi strategiami oraz podjecia dialogu z
branza. (bit.ly/3a0Gihs)

Jesli chodzi o przeszkody dla projektowania obiegu zamknietego,
kluczowe problemy do przezwyciezeniato dostepnoS¢ materiatow
i czesSci, a takze brak informacji od dostawcoéw na temat substangji
potencjalnie niebezpiecznych oraz rygorystycznych przepisow
krajowych skutkujacy stosowaniem niepozadanych chemikaliow
(np. toksycznych op6zniaczy palenia, ktore sg czesto potrzebne do
spetnienia wymogow dotyczacych fatwopalnosci). W ramach tego
dokumentu inicjatywa dotyczaca strategii UE w zakresie chemika-
libw na rzecz zrownowazonego rozwoju i zrownowazonych produk-
téw powinna promowac zmniejszanie ilosci substancji potencjalnie
niebezpiecznych w produktach meblarskich, skutkujace mniejszym
narazeniem pracownikéw na kontakt z chemikaliami. Zgodnie z

tym, co udokumentowano w Sojuszu na rzecz Mebli Wolnych od
Opdzniaczy Palenia (safefurniture.eu), opozniacze palenia wydostajg
sie z produktow i gromadza sie w Srodowisku, a ich stosowanie
przeszkadza w realizacji celow gospodarki obiegu zamknietego.
Wspomniane chemikalia nie maja zadnych potwierdzonych wtasci-
wosci przeciwpozarowych i istnieja liczne dowody na ich szkodliwe
oddziatywanie na zdrowie pracownikéw i innych ludzi, podwyz-
szonatoksycznosc pozarowg oraz Srodowisko (bit.ly/2Y6beHN 7

Niezaleznie od powyzszego oraz faktu, ze kilka ponizszych zalecen
skupia sie na pokonywaniu wyzwan stawianych przez przejscie sek-
tora w kierunku sektora meblarskiego o obiegu bardziej zamknietym,
zawsze nalezy pamietac, ze na poziomie praktycznym jednoczesny i
wspolny wptyw na sektor bedzie wywierac jego podwajna trans-
formacja (cyfrowa i ekologiczna). Jest to konieczne nie tylko w celu
umozliwienia zainteresowanym podmiotom pokonywania sektoro-
wych wyzwan, ale przede wszystkim pozwolenia im na skuteczne
wykorzystywanie mozliwosci zwigzane z ich konkretnym i wspolnym
oddziatywaniem.

bit.ly/2KLXjni). Stanowig one mozliwe do unikniecia zagrozenie dla
pracownikéw podczas produkgji, sprzedazy i przetwarzania po wy-
cofaniu z eksploatacji. Jest to powszechne zagrozenie dla tapicerow,
ktore powinno zmniejszyc sie lub zniknac wraz z przejsciembranzy
w strone gospodarki obiegu zamknietego oraz jesli przygotowywane
narzedzia w ramach strategii rozwiaza problem niepotrzebnego
stosowania toksycznych op6zniaczy palenia w meblach.

W ramach podwajnej transformacji sektorowej przejscie sektora
na gospodarke obiegu zamknietego bedzie zalezet takze od innych
parametrow, takich jak zwiekszona cyfryzacja, nowatorskie narze-
dzia orazciggte dziatania na rzecz innowacji i badan naukowych.
Wspomniane dziatania i inwestycje w zakresie obiegu zamknietego
i rozwoju bardziej przyjaznych Srodowisku technologii powinny byc
wspomagane przez programy finansowania, jak np. Horizon Europe.
Odpowiednie inwestycje powinny utatwi¢ wspomniane przejscie

i zapewnit, ze obejmie ono wszystkie zainteresowane podmioty,
zwiaszcza mate i Srednie przedsiebiorstwa, oraz promowac
wspotprace miedzy spotkami a interesariuszami. Nowa strategia
przemystu EU powinna promowac i utatwia¢ podwaojna transfor-
macje, majac na uwadze zarowno potencjat cyfryzacji branzy, jak i
gospodarki obiegu zamknietego.

Inicjatywy polityczne, jak np. Europejski Zielony tad czy plan dziata-
nia dotyczacy gospodarki obiegu zamknietego, powinny stymulowac
popyt rynkowy i oferte produktow obiegu zamknietego, promowac
rozw0j nowych modeli biznesowych, np. ,produkt w formie ustugi’,
promowanie ponownego wykorzystania, renowacji, regeneragji,
recyklingu, modeli wspélnej wiasnosci (disownership), modeli
opartych na umozliwianiu pielegnacji, naprawy i renowacji, wykupow
lub zamowien B2B.

Ze wzgledu na ogromne oddziatywanie pandemii COVID19, dziatania
instytucji i panstw cztonkowskich UE powinny skupiac sie na wycho-
dzeniu z kryzysu spotecznego i gospodarczego, wykorzystujac pakiet
stymulacyjny (np. Nastepne Pokolenie UE, Instrument na rzecz
Odbudowy i Zwiekszania Odpornosci oraz Europejski Fundusz Spo-
teczny Plus) takze do walki ze zmianami klimatycznymi, do promogji
cyfryzadji i gospodarki obiegu zamknietego oraz do utatwiania szko-
lenia pracownikow w zakresie nowych technologii i umiejetnosci
ekologicznych, zwtaszcza dla gorzej wykwalifikowanych pracowni-
kow, kobiet, migrantéw, mtodziezy, a takze starszych pracownikow.
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https://bit.ly/2KLXjni

Ksztatcenie i szkolenie zawodowe (VET)

U podstaw przysztego rozwoju lezy edukacja, ktora jest jednym z
najpotezniejszych instrumentéw zmiany. Jednym z najwigkszych
wyzwan, przed ktérymi stoimy, jest dostosowanie naszego sposobu
myslenia w taki sposdb, aby sprostaé problemom coraz bardziej
ztozonego Swiata. Musimy przemyslec nasz sposob organizowa-
nia wiedzy. Oznacza to przetamanie tradycyjnych barier miedzy
dyscyplinami. Musimy przeprojektowac nasza polityke i programy
edukacyjne. A wprowadzajac te reformy w zycie, musimy myslec
dtugofalowo i dostrzec nasza ogromna odpowiedzialnos¢ za
przyszte pokolenia.

Podwajna transformacja przemystu meblarskiego stwarza zapo-
trzebowanie na nowe specyficzne kompetencje i umiejetnosci sity
roboczej. Przewidywanie i budowanie umiejetnosci przysztosci ma
kluczowe znaczenie na tym szybko zmieniajgcym sie i coraz bardziej
ekologicznym rynku pracy. Dotyczy to wszystkich zmian w zakresie
typow i poziomdw wymaganych umiejetnosci, a takze w obszarach
zawodowych i technicznych.

Zielony i cyfrowy kampus

Zarzgdzanie kampusem w zakresie zarzqdzania energig, wodg, odpada-
mi i zanieczyszczeniami,

e W przypadku szkot i oSrodkéw szkoleniowych prawie niemozliwe
jest dotrzymanie kroku wszystkim inwestycjom wymaganym
w toku podwajnej transformacji, poniewaz nowe technologie
ewoluuja coraz szybciej.

Dlatego zielony i cyfrowy kampus powinien réwniez koncentrowac
sie na hybrydowych Srodowiskach uczenia sig, w tym na szkole-

Zielony i cyfrowy program nauczania

Integracja edukadji na rzecz zrownowazonego rozwoju (ESD). Zielona
technologia, czysta technologia, zielone miejsca pracy | ekologizacja
istniejgcych migjsc pracy. Diatego potrzebne sq zielone programy i kursy,
ekologiczne praktyki na zajeciach | warsztatach oraz scislejsza wspotpraca
miedzy przemystem a instytuciami edukacyjnymi.

Systemy ksztatcenia i szkolenia zawodowego musza miec¢ charak-
ter adaptacyjny i ciagle ewoluowac (w przemyslany sposab).

Jako inspiracje przedstawiamy nastepujace przyktady rozwoju
(bardziej) ekologicznych umiejetnosci.

e Dostosowywanie informacji z rynku pracy na temat ekologi-
zagji i gospodarki cyfrowej podczas opracowywania nowych
programow nauczania i przegladu istniejacych programow pod
katem aspektow ekologicznych i cyfrowych. Moga tego dokonac
rady sektorowe — organizacje doradcze zrzeszajace kapitanow
(zielonego) przemystu, lideréw cyfryzacji lub komitety doradcze z
lokalnymi przedsiebiorstwami (w celu dostosowania do regionu,
kontekstu lokalnego rynku pracy itp.).

e Aby wprowadzit gospodarke o obiegu zamknietym do progra-
mow nauczania w systemach ksztatcenia i szkolenia zawodo-
wego, przedstawiciele firm moga odwiedzac szkoty i rozmawiac
o0 tym, jak wytwarzaja produkty. Nastepnie moga przekazac
swoje produkty uczniom/studentom w celu przeprojektowania w
kontekscie gospodarki o obiegu zamknigtym (circlevet.eu — Steve
Parkinson).

e Projektowanie i adaptacja lub modyfikacja programow nauczania
powinny odzwierciedlac, a nawet przewidywac zmieniajace
sie potrzeby w zakresie umiejetnosci na potrzeby podwajnej
transformacji. Projektowanie programéw i modyfikacja kursow i
efektow uczenia sie w programach nauczania, ktore sa tworzone

Obecna podaz umiejetnosci czesto nie odpowiada zapotrzebowaniu
na nowe i dostosowane umiejetnosci. Istnieje wyrazna rozbieznosc
miedzy umiejetnosciami potrzebnymi w ramach podwaéjnej trans-
formacji sektora meblarskiego a obecng oferta edukacyjna.

UNESCO opisato piec wymiarow ekologizacji ksztatcenia i szko-
lenia technicznego i zawodowego (TVET) jako przetozenie trzech
wymiaréw zréwnowazonego rozwoju, ktorymi nalezy sie zajac

— Srodowiskowego, ekonomicznego i spotecznego — na kluczowe
ramy zrozumienia podejscia do edukacji na rzecz zréwnowazonego
rozwoju.

W odniesieniu do podwajnej transformacji uwzgledniliSmy rowniez
aspekt cyfrowy.

Opierajac sie na pieciu wymiarach ekologizacji TVET, rekomendujemy
nastepujgce rozwigzania:

niach formalnych, ofercie uczenia sie w miejscu pracy, podwaéjnego
szkolenia i praktyk zawodowych. Zielony i cyfrowy kampus inwestuje
w cyfrowe metody nauczania, w e-learning poprzez programy MO-
OCS (masowe otwarte kursy online) i w zielone programy nauczania.

Zielony i cyfrowy kampus to otwarty kampus, w ktorym swaoje
miejsce majg start-upy, gdzie firmy sg zachecane do inwestowania
w charakterze partnerow w nowe technologie, ekologiczne badania i
nowe, elastyczne programy nauczania.

w sposdb modutowy lub w oparciu o szkolenie w miejscu
pracy, sprawia, ze integracja nowych umiejetnosci jest bardzo
elastyczna. Wiele kurséw i programéw jest juz modyfikowanych
w celu uwzglednienia (niektérych) aspektéw gospodarki o obiegu
zamknietym, zréwnowazonego rozwoju i/lub cyfryzacji. Proces
ten jest jednak czesto zbyt ograniczony. Na przyktad wykorzy-
stanie drewna ze zréwnowazonych zrodet jest czesto nauczane
tylko na lekcjach teoretycznych, ale nie jest uwzgledniane podczas
zakupu surowcow wykorzystywanych w warsztatach. Cyfryzacja
jest nauczana jako koncepcja, jako teoria, ale czesto nie jest
zintegrowana z warsztatami maszynowymi, gdzie komputery

s3 przestarzate i nie nadaja sie do wymagajacych zastosowan w
zakresie wirtualizacji/rzeczywistosci rozszerzone;j.

» Oprocz dostosowanych programéw nauczania dla uczniow
potrzebujemy rowniez zmodyfikowanych Sciezek szkoleniowych
dostepnych w miejscu pracy w celu podniesienia kwalifikacji i
przekwalifikowania sity roboczej.

* (iagte ksztatcenie i szkolenie zawodowe (CVET) jest rowniez
waznym elementem realizacji wyzej wymienionych zalecen
dotyczacych programow nauczania. \Wyzej wymienione nowe
metody nauczania (modutowe, oparte na miejscu pracy, interne-
towe nauczanie zdalne, hybrydowe metody uczenia sie, szkolenia
poza kampusem itp.) pozwalaja oferowac dostepne na zadanie i
spersonalizowane Sciezki szkoleniowe dla wszystkich zaintere-
sowanych. Wazne jest, aby dostosowaé metode do konkretnych
grup docelowych i skupic sie na zmianie sposobu myslenia,
zamiast zajmowac sie kwestiami czysto technicznymi.

* Podwajna transformacja musi obejmowac wszystkie dziaty firmy,
byc zintegrowana we wszystkich oddziatach oraz we wszystkich
programach kurséw i programach nauczania.


http://www.circlevet.eu
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Takie zintegrowane, zréwnowazone podejscie moze obejmowac:

- rozwijanie umiejetnosci niezbednych do wdrazania
trwatych i zdigitalizowanych rozwiazan;

- tworzenie powigzan miedzy wybranym systemem/
programem nauczania a podwojna transformacja;

- bycie czescig potaczonych ze soba Swiatowych systemow;

Zielona i cyfrowa spotecznosc

Przystosowanie spotecznosci poprzez budowanie zdolnosci, technologie
odnawialne i wsparcie zasobow.

Efektywne metody przewidywania przysztych potrzeb w zakresie
umiejetnosci obejmuja zrownowazony dialog miedzy pracodawcami
a pracownikami, firmami i instruktorami, koordynacji miedzy instytu-
cjami rzadowymi, systemami informacyjnymi rynku pracy, ustugami
posrednictwa pracy i kontrolami wydajnosci instytugji szkoleniowych.
Wymagana jest wspotpraca i wspétdziatanie na wszystkich etapach

Zielone i cyfrowe badania

Wspieranie badan w dziedzinie odnawialnych zrédet energii, zielonych
innowadji i recyklingu odpadoéw.

W odniesieniu do podwdjnej transformacji zalecamy wiecej wspol-
nych dziatan dotyczacych badan nad uznawaniem umiejetnosci roz-
wijanych poza normalnymi Sciezkami nauczania. To uznanie — ktére
staje sie coraz wazniejsze — musi by¢ przejrzyste i wspierane przez

Zielona i cyfrowa kultura

Promowanie kultury zielonych wartosci i postaw, etyki i praktyk
ekologicznych.

W odniesieniu do podwaéjnej transformacji chcielibysmy uwzgled-
ni¢ kulture cyfrowa (podejscie cyfrowe, etyke cyfrowg i praktyki
cyfrowe).

Oprocz zielonej i cyfrowej kultury zalecamy dostosowanie firmowej
kultury edukacyjnej poprzez integracje nieformalnych i pozaformal-
nych metod nauczania. Pracownicy potrzebuja zapewnienia czasu
lub zwolnienia z obowigzkow w celu umozliwienia wtasciwej nauki i
zapewnienia korzysci z tego tytutu dla zatrudniajacych je firm. Dzieki

Umiejetnosci ekologiczne

Badania dotyczace przysztego zapotrzebowania na umiejetnosci
podkreslaja istotnos¢ umiejetnosci miekkich, wspotpracy i kompe-
tendji cyfrowych. Zdefiniowane og6lne umiejetnosci ekologiczne
rowniez odnosza sie do tych umiejetnosci miekkich.

Wymagane kompetencje cyfrowe i ogolne umiejetnosci ekologiczne
niewiele sie r6znig. Czesto to kontekst i sytuacja, cel lub zadanie
postrzegane z innego punktu widzenia. Ponizsza tabela przedstawia
zdefiniowane (nowe) ogdine umiejetnosci ekologiczne (po lewe))

i wymagane umiejetnosci cyfrowe (po prawej), zgodnie z defini-
cjami utworzonymi w projekcie Digit-Fur. Poniewaz umiejetnosci

- zintegrowane zrozumienie systemow spotecznych,
ekonomicznych i Srodowiskowych oraz oméwienie
praktycznych rozwigzan podwojnej transformacji;

- zrownowazone myslenie i podejmowanie decyzji jako
wkfad w proces tworzenia rozwigzan dla kryzysow
spotecznych, Srodowiskowych i gospodarczych;

- angazowanie ucznibw w uczenie sie ,na potrzeby’,

a nie tylko ,0" podwajnej transformadgji.

(podejmowanie decyzji, ustalanie strategii, wymiar praktyczny,
organizacyjny itp.). Istnieje ogromna potrzeba zaangazowania
wszystkich interesariuszy, podmiotéw szkoleniowych, partneréw
spotecznych (firm, organizagji i federacji zrzeszajacych pracodawcow
i pracownikow), uniwersytetéw i uczelni wyzszych, organizacji sekto-
rowych, publicznych stuzb zatrudnienia i odpowiednich partnerow
rzadowych (ministerstw edukacji, pracy, Srodowiska, cyfryzacji). Np.
w celu identyfikacji umiejetnosci, rozwijania powigzan umiejetnosci
w ramach danego sektora, lecz rdowniez miedzy sektorami.

wszystkie zainteresowane strony, w tym partneréw rzadowych.
Zaledwie kilka lat po ukofczeniu szkoty (Sredniej)/uniwersytetu
zdobyta wiedza i umiejetnosci ulegaja dezaktualizacji ze wzgledu
na szybko zmieniajace sie warunki pracy w kontekscie podwajnej
transformacji. Tylko ciggte ksztatcenie i szkolenie zawodowe (w
sposob formalny lub nieformalny) gwarantuje statg waznos¢ tytutu
zawodowego/dyplomu.

elastycznym i modutowym szkoleniom organizowanym w siedzibie
firmy lub poza nig, na podstawie pracy, doktadnie na czas, tam, gdzie
jest to potrzebne (we wtasciwym miejscu i we wtasciwym formacie)
oraz w razie potrzeby (we wtasciwym czasie), pracownicy moga

sie uczyc przez cate zycie zawodowe i bez wzgledu na sytuacje
zawodowa. Wyzwanie polega na tym, aby upewnic sig, ze szkolone
osoby majg dostep do informacji jakosciowych (zob. biegtosc
cyfrowa). Nalezy poswieci¢ odpowiednig uwage wysoko wyksztat-
conej sile roboczej. Pracownicy ci stang sie rowniez odpowiedzialni
za szkolenie pracownikow o nizszych kwalifikacjach. Oczekiwania
zwigzane z nauka rosng — podobnie jak mozliwosci uczenia sie.

cyfrowe zostaty zdefiniowane w bardziej ogdlny sposéb niz ogdine
umiejetnosci ekologiczne (ktore sg bardziej szczegotowe), mozemy
wielokrotnie powigzac umiejetnosci cyfrowe z umiejetnosciami
ekologicznymi (co zaznaczono kursywa).

Oprocz ogolnych umiejetnosci ,miekkich” musimy rowniez zintegro-
wac i wdrozy¢ nauczanie technicznych umiejetnosci ekologicznych i/
lub cyfrowych.
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Tabela 9 — Nowe umiejetnosci ekologiczne i ich zwiazek z umiejetnosciami cyfrowymi

Swiadomos¢ srodowiskowa i cheé poszerzania wiedzy

Biegtos¢ w zakresie umiejetnosci cyfrowych

Umiejetnosci analizy systemow i zagrozen

krytyczne myslenie i rozwigzywanie problemaow,

Umiejetnosci innowacyjne

ciekawosc i innowacje,

Umiejetnosci w zakresie koordynacji, zarzadzania i prowadzenia dziatalnosci

inicjatywa i przedsiebiorczosc,

Umiejetnosci komunikacyjne i negocjacyjne

efektywna komunikacja,

Umiejetnosci marketingowe

efektywna komunikacja,

Umiejetnosci strategiczne i przywodcze

iniciatywa i przedsiebiorczos¢,

Kompetencje doradcze

efektywna komunikagja,

Umiejetnosci nawigzywania kontaktow, znajomosc
technologii informatycznych oraz jezykéw

wspotpraca miedzysieciowa,

Umiejetnosci adaptadji i przenoszenia

elastycznosc i umiejetnosc dostosowania sie,

Umiejetnosci w zakresie przedsiebiorczosci

inicjatywa i przedsiebiorczosc,

lloSciowe wyszczegolnienie i monitorowanie odpadow, energii i wody

pozyskiwanie informagji,

lloSciowe wyszczegoblnienie oraz monitorowanie zuzycia i
oddziatywania materiatow w zakresie zaopatrzenia i selekcji

pozyskiwanie informacji,

Minimalizacja zuzycia i oddziatywania materiatéw (ocena oddziatywania)

pozyskiwanie informadji,

Formalne ksztatcenie i szkolenie zawodowe

Formalne ksztatcenie i szkolenie zawodowe jest obszerniejszym

i waznym tematem obejmujacym nie tylko rynek pracy. Nowe,
wieksze zapotrzebowanie na wtasciwe umiejetnosci miekkie
wymaga wsparcia w silniejszy sposob. Mimo tego jak wazne sa

te umiejetnosci miekkie, system nie moze odchodzi¢ od podsta-
wowych kompetencji technicznych i potrzeba aktualnej edukagji
technicznej pozostaje istotnym problemem. KreatywnoS¢ w pracy
sprawdza sie tylko wtedy, gdy dysponuje sie rowniez podstawowymi
umiejetnosciami.

128 (Czesc: Whioski i zalecenia

¢ Potrzebna jest lepsza wspotpraca miedzy instytucjami eduka-
cyjnymi a catym sektorem, zwtaszcza w zakresie programow
technicznych. Przyszli pracownicy sektora musza nie tylko
potrafic wydajnie wykonywac zadania, lecz potrzebujg rowniez
umiejetnosci i zdolnosci do identyfikacji zblizajgcych sie zmian i
dostosowywania sie do nich. Rola wielokierunkowych umiejetno-
&cii zdolnoSci znaczaco rosnie i firmy bedg wymagac wyzszych i
bardziej wyspecjalizowanych pozioméw kwalifikacji.

¢ Wspomniana miana kompetencji podkresla rowniez znaczenie
profilow kwalifikacji zawodowych (dla kazdego sektora) stano-
wigcych podstawe dla kierunkdw ksztatcenia w ramach edukagji.
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Ksztatcenie i szkolenie zawodowe - wstepne i ciagte

e (oraz bardziej podkresla sie znaczenie systemoéw opierajgcych
sie na zapotrzebowaniu, takich jak staze, podwajne ksztatcenie i
ksztatcenie w miejscu pracy. Systemy te musza by¢ wprowadzane
w obu systemach ksztatcenia i szkolenia zawodowego.

Podsumowujac, mozemy stwierdzi¢, ze stworzenie nowoczesnego
systemu nauczania wymaga wspotpracy wszystkich interesariuszy
i partnerow, abysmy mogli z powodzeniem wdrozyc i zintegrowac
nowe umiejetnosci potrzebne w toku podwajnej transformacji.
Wspétpraca ta wymaga, aby wszyscy interesariusze skupili swoja
uwage i dziatania w dopetniajacy sie sposob.

Wspotpraca miedzy organami regulujgcymi ksztatcenie i szkolenie
zawodowe a instytucjami rzadowymi zajmujgcymi sie edukacja jest
potrzebna, aby zintegrowat nowe zestawy umiejetnosci dla zielo-
nego i cyfrowego Swiata juz na wczesnym etapie, np. w szkole pod-
stawowej, a umiejetnosci te nalezy dalej rozwija¢ w szkole Sredniej.

Wsp6tpraca miedzy organizatorami szkolen a firmami jest potrzeb-
na, aby zapewnic elastyczne i adaptacyjne Sciezki uczenia sie, w
siedzibie firmy lub poza nig, na podstawie pracy, doktadnie na czas,
tam, gdzie jest to potrzebne (we wtasciwym miejscu i we wtasciwym
formacie) oraz w razie potrzeby (we wtasciwym czasie).

Wspéotpraca miedzy partnerami spotecznymi pracownikow i

e |stniejace wstepne systemy ksztatcenia i szkolenia zawodowego
musza uwzgledniaé nowe ekologiczne i cyfrowe technologie.
Partnerzy edukacyjni i dostawcy szkolen musza scisle wspotpra-
cowac z firmami. Potrzebne sa nie tylko umiejetnosci techniczne
i specjalistyczna wiedza z dziedziny podwajnej transformacji.
Zdefiniowane ogdlne umiejetnosci miekkie sa rownie istotne.

stowarzyszeniami jest potrzebna, aby wspierac i promowac

warunki umozliwiajace pracownikom uzyskanie wymaganych
kwalifikacji i umiejetnosci na potrzeby podwaojnej transformacji w
sektorze. Pracownicy sektora beda musieli przyjac nowe podejscie
do ciggtego ksztatcenia (ksztatcenia przez cate zycie). Beda musieli
ciagle aktualizowac swoja wiedze na temat nowych zagrozen BHP i
odpowiednio modyfikowaé swoje zachowania. Ogélnie rzecz biorac,
kazda osoba stanie sie odpowiedzialna za swoje przyszte umiejetno-
Sci i kwalifikacje.

Wspolnie, w ramach partnerstwa miedzy pracodawcami, rzadem

i instytutami edukacyjnymi, mozemy pracowac nad rozwojem
umiejetnosci wymaganych w procesie podwajnej transformacji, aby
przewidywac, budowac i rozwija¢ umiejetnosci wszystkich interesa-
riuszy (nauczycieli, uczniéw, rodzicéw, pracodawcow, wspétpracow-
nikéw, administratoréw itp.). Pozwoli to zapewnic branzy meblarskiej
Swietlana przysztosc.

Poniewaz w przysztosci kazde stanowisko pracy bedzie ekologicz-
ne i cyfrowe!
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