
IS
SN

 2
53

2-
12

18
n.

 4
0,

 g
en

na
io

-f
eb

br
ai

o-
m

ar
zo

 2
02

3
R

iv
ol

uz
io

ne



Urban Regeneration
di Laura Scala
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Revolution 40
Non tutte le rivoluzioni sono esito di processi vio-

lenti o distruttivi. Spesso una rivoluzione si innesca 
nel momento in cui le condizioni a contorno sono così 
mutate da richiedere un cambiamento. 

OFFICINA*, con il suo numero 40, ribalta nuovamen-
ļÕ�õĆ�ĴŁĔ�ĭŁčļĔ�Ñõ�ŕõĴļ²�ĴŁĆĆʿÕÑõļĔİõ²�ĴËõÕčļõţË²ʣ�"ĔĭĔ�ĴÕõ�
anni di attività come rivista prevalentemente cartacea, 
nel 2023 OFFICINA* rilancia il suo originale formato 
digitale, in realtà mai eliminato, ma ora rinnovato nel-
la forma e nei contenuti con una nuova piattaforma 
ËĔČĭĆÕļ²ČÕčļÕ�cĭÕč��ËËÕĴĴ�ʰŖŖŖʣĔêţËõč²āĔŁİč²Ćʣõļʱʞ�
Õ�Łč�ÑĔĴĴõÕİ�ĴËõÕčļõţËĔ�ĭõň�ËĔİĭĔĴĔ�Õ�õčļÕİ²ČÕčļÕ�Êõ-
lingue, rafforzando così la vocazione multidisciplinare 
e internazionale della rivista. 

Non si tratta comunque di una chiusura al mon-
do cartaceo che in questi ultimi anni è stato riscoperto 
Ñ²�ČĔĆļÕ�İõŕõĴļÕ�ŕÕËËñõÕ�Õ�čŁĔŕÕʞ�Č²�Łč�²êţ²čË²ČÕčļĔ�
delle due versioni dove quella digitale torna a essere la 
protagonista di un metodo di trasmissione del sape-
İÕ�ËñÕʞ�²�ČõĔ�²ŕŕõĴĔʞ�ĭõň�Ĵõ�²ÑÑõËÕ�²Ć�ĭİÕĴÕčļÕ� õč�ŁčʿĔļ-
tica di sostenibilità e condivisione. Un sapere, quello di  
OFFICINA*, fatto di ricerche di giovani ricercatori che 
meritano uno spazio realmente libero e accessibile - 
anche economicamente - dove proporre alla comunità 
ĴËõÕčļõţË²�ĆÕ�ĭİĔĭİõÕ�ļÕĴõ�Õʞ�²ĆĆĔ�ĴļÕĴĴĔ�ļÕČĭĔʞ�ÑĔŕÕ�ĆÕ�ĆĔİĔ�
idee possano contaminarsi con altri saperi e discipline. 

Questa è la rivoluzione di OFFICINA*, un ritorno 
alle proprie origini digitali che, nel tentativo di stare 
al passo con i tempi, ci offre la possibilità di innova-
re ancora una volta il progetto e di proiettarlo, senza 
stravolgerlo, nei prossimi anni con uno spirito nuovo, 
rivoluzionario forse, ma soprattutto teso a fare del-
Ć²� İõËÕİË²� ĴËõÕčļõţË²�Łč� ŕÕõËĔĆĔ�Ñõ� ËŁĆļŁİ²�ĭÕİ� ļŁļļõʣ�
Emilio Antoniol
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ĭŁÊÊĆõË²ļõ�õč�&ŁİĔĭ²�Łč²�ĴÕİõÕ�Ñõ�ÑĔËŁČÕčļõʞ�²ļļõʞ�
ĴļİŁČÕčļõ�Õ�čĔİČ²ļõŕÕ�İÕĆ²ļõŕõ�²ĆĆÕ�Ĵļİ²ļÕëõÕ�ĭÕİ�Ć²�

İÕ²Ćõşş²şõĔčÕ�Ñõ�ŁčʿÕËĔčĔČõ²�Ñõ�ļõĭĔ�ËõİËĔĆ²İÕʞ�êİŁļļĔ�Ñõ�Łč�
ĭĆŁİõÕčč²ĆÕ�ĭÕİËĔİĴĔ�Ñõ�ËĔčêİĔčļĔ�ËİõļõËĔ�Õ�ÑõÊ²ļļõļĔ�²čËĔİ²�
õč�ËĔİĴĔʣ�~ŁÕĴļõ�ÑĔËŁČÕčļõ�ʳ�Õ� Ć²�ļİ²čĴõşõĔčÕ�²ĆĆ²�įŁ²ĆÕ�Ĵõ�
İõêÕİõĴËĔčĔ�r �²êţÑ²čĔ�²Ć�ÑÕĴõëč�Łč�İŁĔĆĔ�ËÕčļİ²ĆÕʣ�]ÕĆ�ÑĔËŁ-
ČÕčļĔ�ĴŁĆĆ²�Nuova strategia industriale per l’Europaʞ�ĭŁÊ-
ÊĆõË²ļĔ�²�Č²İşĔ�ɿɽɿɽʞ�Ć²��ĔČČõĴĴõĔčÕ�&ŁİĔĭÕ²�ĴĔĴļõÕčÕʞ�²Ñ�
ÕĴÕČĭõĔʞ�ËñÕʝ�ʼÑĔÊÊõ²ČĔ�İõŕĔĆŁşõĔč²İÕ�õĆ�ČĔÑĔ�õč�ËŁõ�ĭİĔ-
ëÕļļõ²ČĔʞ�İÕ²Ćõşşõ²ČĔʞ�ŁļõĆõşşõ²ČĔ�Õ�Ëõ�ĆõÊÕİõ²ČĔ�ÑÕĆĆÕ�ËĔĴÕʽ�
ʰ�ĔČČõĴĴõĔčÕ�&ŁİĔĭÕ²ʞ�ɿɽɿɽ²ʞ�ĭʣ�ʆʱʣ�
VÕ� õĴļ²čşÕ� ÑÕĆĆ²� ļİ²čĴõşõĔčÕ� ŕÕİĴĔ� ŁčʿÕËĔčĔČõ²� İÕ²ĆČÕčļÕ�

ËõİËĔĆ²İÕ� İõËñõÕÑĔčĔʞ� ÑŁčįŁÕʞ� Łč�ĭ²ĴĴ²ëëõĔ�Ñ²ĆĆ²� ĆĔëõË²� ÑÕĆĆ²�
ĔļļõČõşş²şõĔčÕ�Õ�İõÑŁşõĔčÕ�ʳ�Ë²İ²ļļÕİõĴļõËñÕ�ÑÕõ�ĭİĔËÕĴĴõ�Ñõ�ĴĔ-
ĴļÕčõÊõĆõļÃ�²ČÊõÕčļ²ĆÕ�r �²�įŁÕĆĆ²�Ñõ�Łč�čÕļļĔ�Ë²ČÊõĔ�Ñõ�İĔļļ²�čÕĆ-
ĆÕ�ČĔÑ²ĆõļÃ�Ñõ�ËĔčĴŁČĔ�Õ�ĭİĔÑŁşõĔčÕ�ËñÕ�ŕ²ččĔ�ĔĆļİÕ�²õ�ËĔč-
ËÕļļõ�Ñõ�ĴĔĴļÕčõÊõĆõļÃ�čÕĆ�ļÕČĭĔ�Õ�Ñõ�İÕĴĭĔčĴ²ÊõĆõļÃʣ�]Ĕč�Ĵõ�ļİ²ļļ²�
Ñõ�įŁÕĴļõĔčõ�ÕĴĭİÕĴĴ²ČÕčļÕ�ļÕËčõËñÕʞ�Ñõ�Ë²ČÊõĔ�ÑʿŁĴĔ�Ñõ�Łč�Č²-
ļÕİõ²ĆÕ�Ĕ�ÑÕĆĆʿĔļļõČõşş²şõĔčÕ�Ñõ�Łč�ĭİĔËÕĴĴĔʞ�Č²�Ñõ�Łč�õčļÕİŕÕčļĔ�
ÑÕõ�ĭİĔëÕļļõĴļõ�ĭÕİ�ËĔčļİõÊŁõİÕ�²�ĭİÕŕÕčõİÕ�õ�ĭİĔÊĆÕČõ�ËĔččÕĴĴõ�
²ĆĆʿŁĴĔ�ÑÕĆĆÕ�İõĴĔİĴÕ�Õ�²�õÑÕ²İÕ�Łč²�İ²ÑõË²ĆÕ�ŕ²İõ²şõĔčÕ�Ñõ�
Ë²İ²ļļÕİÕ�ĴõĴļÕČõËĔ�čÕĆĆÕ�ĆĔëõËñÕ�Ñõ�ëÕĴļõĔčÕ�ÑÕõ�ÊõĴĔ-
ëčõ�ËñÕ�ĭĔĴĴ²čĔ�ëÕčÕİ²İÕ�metabolismi cicliciʣ�
cĆļİÕ� ²ĆĆ²� Nuova strategia industrialeʞ� Ĵõ� ê²� İõêÕİõČÕčļĔ�
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piano d’azione per l’economia circolare�ÑÕĆ�ɿɽɿɾ�Õ�čÕĆĆ²�Su-
stainable Product Initiative�h �|Eʱ�ÑÕĆ�ɿɽɿɿʣ�VʿEļ²Ćõ²�ñ²�ČĔĴļİ²ļĔ�
Ñõ�ËĔĴļõļŁõİÕ�ŁčʿÕËËÕĆĆÕčş²�²�ĆõŕÕĆĆĔ�õčļÕİč²şõĔč²ĆÕ�ĭÕİ�įŁ²čļĔ�
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Circular Design Strategies The demands 
of the transition towards the aims of the 
New European Industrial Strategy imply a 
shift from the logic of minimisation to that 
of revolutionary models of consumption 
and production that go beyond the concept 
of sustainability. Taking the results of the 
Circular Design Maps research carried out 
at the Iuav University of Venice as a starting 
Ěăéþħ͙�ħèéġ�ËăþħĝéÊĪħéăþ�éþħÓþÏġ�ħă�ăŊÓĝ�³�
ËĝéħéË³ø�ĝÓŌÓËħéăþ�ăþ�ħèÓ�ĪĝåÓþËĿ�ăä�³�ġè³ĝĚ�
change of perspective in the practice of 
design. This is a crucial element in such 
processes as it acts in the initial phase, 
Óġħéý³ħÓÏ�ħă�³ŊÓËħ�³ĚĚĝăľéý³ħÓøĿ�̨̰Κ�ăä�
the environmental impacts associated with 
the manufacturing of products.*

Le istanze della transizione verso gli obiettivi 
della Nuova strategia industriale europea 
richiedono un passaggio dalla logica della 
minimizzazione a quella di modelli rivolu-
zionari di consumo e produzione che vanno 
oltre al concetto di sostenibilità. Partendo 
dai risultati della ricerca Circular Design 
Maps condotta presso l’Università Iuav 
di Venezia, il presente contributo intende 
ăŊĝéĝÓ�Īþ³�ĝéŌÓġġéăþÓ�ËĝéħéË³�ġĪøøͻĪĝåÓþņ³�Ïé�
un netto cambio di prospettiva nella pratica 
del design, elemento centrale in tali processi 
in quanto agisce nella fase iniziale che si 
stima possa incidere su circa l’80% degli 
impatti ambientali connessi alla produzione 
di prodotti.*

Pervasività delle 
strategie per 
un’economia circolare 
nel design: il caso 
italiano
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Obiettivi
Eč�įŁÕĴļĔ�ĴËÕč²İõĔʞ�â�čÕËÕĴĴ²İõĔ�ËĔČĭİÕčÑÕİÕ�įŁ²Ćõ�Ĵõ²čĔ�

ëĆõ�ÕĆÕČÕčļõ�Ñõ�êĔİş²�Õ�Ñõ�ËİõļõËõļÃ�ÑÕĆĆ²�ļİ²ĴêĔİČ²şõĔčÕ�İ²-
ÑõË²ĆÕ�ÑÕĆĆÕ�ĭİ²ļõËñÕ�ÑÕĆ�ĭİĔëÕļļĔ�ËĔččÕĴĴ²�²ĆĆ²�İõŕĔĆŁşõĔčÕ�
ÑÕĆĆÕ�²ÊõļŁÑõčõ�Ñõ�ËĔčĴŁČĔʣ�EĆ�ËĔčļİõÊŁļĔ�ËñÕ�õĆ�ÑÕĴõëč�ĭĔļİÃ�
ĔêêİõİÕ�õč�êŁļŁİĔ�Ĵ²İÃʞ�õčê²ļļõʞ�įŁÕĆĆĔ�Ñõ�õčÑõİõşş²İÕ�õ�ËĔČĭĔİ-
ļ²ČÕčļõ�ŕÕİĴĔ�ĴËÕĆļÕ�ÑõêêÕİÕčļõ�²ļļİ²ŕÕİĴĔ�õčŕÕčşõĔčõ�Õ�õččĔ-

ŕ²şõĔčõ�ËñÕ�ĭİĔČŁĔŕ²čĔ�ŕ²ĆĔİõ�ÑõŕÕİĴõ�Ñ²ëĆõ�²ļļŁ²Ćõ�ĭõŁļļĔ-
ĴļĔ�ËñÕ�ŕÕİĴĔ�Ć²�İõÑŁşõĔčÕ�ÑÕĆ�ËĔčĴŁČĔʣ�
E�ÑÕĴõëčÕİ�Ĵļ²ččĔ�ëõÃ�²ëÕčÑĔ�õč�įŁÕĴļĔ�ČĔÑĔʤ��ĔčĔ�ĭİÕ-

ĭ²İ²ļõ� ²� įŁÕĴļĔ� Ë²ČÊõĔ�Ñõ� İĔļļ²� ŕÕİĴĔ�ĭİĔËÕĴĴõ� ËõİËĔĆ²İõ� Õ�
İõëÕčÕİ²ļõŕõʤ�~Ł²čļĔ�â�ĭİĔêĔčÑ²�Ć²�ĆĔİĔ�ËĔČĭİÕčĴõĔčÕ�ÑÕĆĆÕ�
ÑõŕÕİĴÕ�Ĵļİ²ļÕëõÕ�İÕĆ²ļõŕÕ�²�įŁÕĴļ²�ļİ²ĴêĔİČ²şõĔčÕʤ
V²�ĆÕļļÕİ²ļŁİ²�ĴŁĆ�ļÕČ²�Ĵõ�â�ËĔčËÕčļİ²ļ²ʞ�ĭÕİĆĔČÕčĔ�²�ĆõŕÕĆ-

ĆĔ�č²şõĔč²ĆÕʞ�ĴŁĆĆ²�Č²ĭĭ²ļŁİ²�ÑÕĆĆÕ�ţĆõÕİÕ�ÑÕĆ�İõËõËĆĔ�Õ�ÑÕĆĆʿŁĴĔ�
Ñõ�Č²ļÕİõ²�ĭİõČ²ʴĴÕËĔčÑ²�čĔčËñÖ�ĴŁ�best practice ²şõÕčÑ²Ćõʞ 

ČÕčļİÕ� â� Ë²İÕčļÕ� Ñõ� Łč� ËÕčĴõČÕčļĔ� ĴŁĆĆ²� İÕ²ĆÕ� ĭÕİŕ²ĴõŕõļÃ�
ÑÕĆĆʿ²ĭĭĆõË²şõĔčÕ�ÑÕĆĆÕ�ČĔĆļÕ�Õ�ÑõŕÕİĴÕ�Ĵļİ²ļÕëõÕ�ļİ²�õ�ĭİĔëÕļ-
ļõĴļõ�Ñõ�ĭİĔÑĔļļõ�Õ�ĴÕİŕõşõʣ�|Õİ�ËĔĆČ²İÕ�įŁÕĴļ²�Ë²İÕčş²ʞ�â�Ĵļ²-
ļ²� ĴŕĔĆļ²� Ć²� İõËÕİË²�Circular Design Maps�ĭİÕĴĴĔ� Ćʿ�čõŕÕİĴõļÃ�
EŁ²ŕ�Ñõ�¤ÕčÕşõ²ʞ�Łč�ËÕčĴõČÕčļĔ�ÑÕõ�ÑÕĴõëčÕİ�ËñÕ�Ĵõ�ĔËËŁĭ²čĔ�
ÕĴĭĆõËõļ²ČÕčļÕ�Ñõ�ĴĔĴļÕčõÊõĆõļÃ�Õ�Ñõ�ÕËĔčĔČõ²�ËõİËĔĆ²İÕ�õč�Eļ²Ćõ²�
Õ�ŁčʿõčÑ²ëõčÕ�ĴŁ�įŁ²Ćõ� Ĵõ²čĔ� ĆÕ� Ĵļİ²ļÕëõÕ�ĭİĔëÕļļŁ²Ćõ�ĭõň�Łļõ-

Ćõşş²ļÕʣ�V²�İõËÕİË²�ĭÕİČÕļļÕ�Ñõ� õčįŁ²Ñİ²İÕ�
įŁ²čļĔ�Ĵõ²�ĴÕčļõļĔ�Õ�ĭİ²ļõË²ļĔ�õĆ�čÕļļĔ�Ë²Č-
ÊõĔ�Ñõ�ĭİĔĴĭÕļļõŕ²�čÕĆĆÕ�ĭİ²ļõËñÕ�Õ�čÕĆĆ²�êĔİ-
Č²şõĔčÕ�ÑÕĆ�ÑÕĴõëč� İõËñõÕĴļĔ�Ñ²ĆĆ²� ļİ²čĴõ-
şõĔčÕ�ŕÕİĴĔ�ĆʿÕËĔčĔČõ²�ËõİËĔĆ²İÕʞ�ÕĆÕČÕčļĔ�
ËÕčļİ²ĆÕ�õč�ļ²ĆÕ�ĭİĔËÕĴĴĔ�õč�įŁ²čļĔ�²ëõĴËÕ�
čÕĆĆ²� ê²ĴÕ� õčõşõ²ĆÕ�ËñÕ�Ĵõ� ĴļõČ²�ĭĔĴĴ²� õčËõ-
ÑÕİÕ�ĴŁ�ËõİË²�Ćʿʅɽ˫�ÑÕëĆõ�õČĭ²ļļõ�²ČÊõÕčļ²Ćõ�
ËĔččÕĴĴõ�²ĆĆ²�ĭİĔÑŁşõĔčÕ�Ñõ�ĭİĔÑĔļļõ�ʰ�ĔČ-
ČõĴĴõĔčÕ�&ŁİĔĭÕ²ʞ�ɿɽɿɽÊʞ�ĭʣ�ʀʱʣ
EĆ�ËĔčļÕĴļĔ�čÕĆ�įŁ²ĆÕ�įŁÕĴļÕ�İõŤÕĴĴõĔčõ�

Ĵõ�ĭĔčëĔčĔ�õčŕõļ²�²�İõĭİÕčÑÕİÕ�²čËñÕ�ëĆõ�ÕĆÕČÕčļõ�Ñõ�İõŤÕĴ-
ĴõĔčÕ�ĴŁĆ�İ²ĭĭĔİļĔ�ļİ²��õŕĔĆŁşõĔčÕ�Õ�|İĔëÕļļ²şõĔčÕ�ÑÕõ�įŁ²Ćõ�
ĭ²İĆ²��ĔČ³Ĵ�\²ĆÑĔč²ÑĔ�čÕ�V²�speranza progettualeʣ�|²İļÕč-
ÑĔ�Ñ²ĆĆÕ�İõŤÕĴĴõĔčõ�Ñõ�¥²ĆļÕİ��ŁËăĆÕŘ�ĴŁõ�ĭİĔËÕĴĴõ�ČĔİêĔëÕ-
čÕļõËõʞ�êĔčÑ²ČÕčļ²Ćõ�čÕõ�êÕčĔČÕčõ�õččĔŕ²ļõŕõ�Õ�İõŕĔĆŁşõĔč²İõ�
ÑÕĆĆÕ�ĴĔËõÕļÃʞ�\²ĆÑĔč²ÑĔ�ĴĭõÕë²�ËĔČÕ�įŁÕĴļõ�Ĵõ²čĔ�Ĵü�ĆʿÕĴõļĔ�
Ñõ�Łč²�ê²ĴÕ�̓ Ñõ�ÑÕŕõ²şõĔčÕ�Õ�Ñõ�İĔļļŁİ²�čÕõ�ËĔčêİĔčļõ�ÑÕõ�ŕ²ĆĔ-
İõ�ĴĔËõĔËŁĆļŁİ²Ćõ�Ĵļ²ÊõĆõļõʞ�Č²�õĆ�ĆĔİĔ�ĴŁËËÕĴĴĔ�ţč²ĆÕ�ÑõĭÕčÑÕ�
Ñ²Ć�ëİ²ÑĔ�Ñõ�ĭÕİõşõ²�ËĔč�ËŁõ�ŕÕčëĔčĔ�ËĔčÑĔļļõʽ�ʰ\²ĆÑĔč²ÑĔʞ�

����1ETTE�KISKVEƤGE�HIKPM�WXYHM�HM�HIWMKR�SKKIXXS�HIPPŭMRHEKMRI�`�+ISKVETLMGEP�QET�SJ�XLI�HIWMKR�WXYHMSW�YRHIV�MRZIWXMKEXMSR�

Spunti di sperimentazione e 
soluzioni utili alla pervasività 
dell’economia circolare all’interno 
del tessuto economico-produttivo 
nazionale



67OFFICINA* N.40

ɾʆʄɿʞ�ĭʣ�ɾɽʄʱʣ��Õčş²�Ć²�ļÕËčõËõļÃ�ÑÕĆĆ²�ĭİĔëÕļļ²şõĔčÕ�Õ�ëÕĴļõĔ-
čÕ�ÑÕõ�ĭİĔËÕĴĴõ�ʼčĔč�ÕĴõĴļÕ�ĭĔĴĴõÊõĆõļÃ�Ñõ�õččĔŕ²şõĔčÕ�Õ�ļ²č-
ļĔČÕčĔ�Ñõ�İõŕĔĆŁşõĔčÕʽ\²ĆÑĔč²ÑĔʞ�ɾʆʄɿʞ�ĭʣ�ɾɽʱʣ
V²�İõËÕİË²�Circular Design Mapsʞ�ĭ²İļÕčÑĔ�Ñ²�įŁÕĴļĔ�²Ĵ-

ĴŁčļĔʞ�ĔêêİÕ�Łč�ËĔčļİõÊŁļĔ�²ĆĆ²�ËĔČĭİÕčĴõĔčÕ�ÑÕëĆõ�ÕĆÕČÕčļõ�
Ĵõ²�Ñõ�ļÕËčõËõļÃ�Ĵõ²�Ñõ�İõŤÕĴĴõĔčÕ�ËİõļõË²�ĴŁõ�ĭİĔËÕĴĴõ�ËõİËĔĆ²İõ�
Õ�İõëÕčÕİ²ļõŕõ�ËñÕ�õ�ÑÕĴõëčÕİʞ�čÕĆĆĔ�ĴĭÕËõţËĔ�įŁÕĆĆõ�ĭ²İļõËĔ-
Ć²İČÕčļÕ�²ļļÕčļõ�²ĆĆÕ�įŁÕĴļõĔčõ�²ČÊõÕčļ²Ćõʞ�Ĵļ²ččĔ�ŁļõĆõşş²č-
ÑĔ�čÕĆĆ²�ĆĔİĔ�ĭİĔêÕĴĴõĔčÕʣ
��įŁÕĴļĔ� ļÕČ²�Ĵõ� â�²êţ²čË²ļĔʞ�ĭİĔĭİõĔ�ÑŁİ²čļÕ� Ć²� İõËÕİ-

Ë²ʞ� įŁÕĆĆĔ� ÑÕĆĆʿÕêţË²Ëõ²� ÑÕĆĆ²� ËĔČŁčõË²şõĔčÕ� ²ČÊõÕčļ²ĆÕ� Õ�
ÑÕĆĆʿ²ĭĭİĔêĔčÑõČÕčļĔ�ËŁĆļŁİ²ĆÕ�ĴŁĆ�ĭİĔëÕļļĔ�ŕõĴõŕĔʣ���ļ²ĆÕ�İõ-
ëŁ²İÑĔʞ�ĆÕ�²ļļŁ²Ćõ�Ĵļİ²ļÕëõÕ�Ñõ�ËĔČŁčõË²şõĔčÕ�ĴŁĆĆÕ�įŁÕĴļõĔčõ�
²ČÊõÕčļ²Ćõ�Ëõ�ČÕļļĔčĔ�Ñõ�êİĔčļÕ�²Ć�ĭ²İ²ÑĔĴĴĔ�Ñõ�ÑŁÕ�ÕêêÕļļõ�
ËĔčļİ²Ĵļ²čļõʝ�²ËËİÕĴËõČÕčļĔ�ÑÕĆĆʿõčÑõêêÕİÕčş²�Ñ²�Łč�Ć²ļĔ�ÕÑ�
ÕËĔʴ²čĴõ²�Ñ²ĆĆʿ²ĆļİĔ�ʰAõËăČ²č�Õ�\²İăĴʞ�ɿɽɿɿʱʣ�

Approccio e metodi
V²�İõËÕİË²�ñ²�²ŕŁļĔ�ËĔČÕ�ĭŁčļĔ�Ñõ�²ŕŕõĔ�ĆʿõčÑõŕõÑŁ²şõĔčÕ�Õ�

Ćʿ²č²ĆõĴõ�ËİõļõË²�ÑÕĆĆ²�ĆÕļļÕİ²ļŁİ²�ÑõĴĭĔčõÊõĆÕ�ĴŁĆĆʿ²İëĔČÕčļĔ�Õ�Ć²�
ÑÕţčõşõĔčÕ�ÑÕĆ�įŁ²ÑİĔ�ËĔčËÕļļŁ²ĆÕ�Õ�ÑÕĆĆ²�Č²ļİõËÕ�Ñõ�ËİõļÕİõ�
ĭÕİ�ĆʿõčÑõŕõÑŁ²şõĔčÕ�Õ�Ćʿ²č²ĆõĴõ�ÑÕĆĆÕ�²ļļõŕõļÃ�Ñõ�circular designʣ�
|ŁčļĔ�Ñõ�ĭ²İļÕčş²�â�Ĵļ²ļ²�Ć²�ČÕļ²êĔİ²�ÑÕĆĆʿÕËĔčĔČõ²�ÑÕĆ�ËĔŖ-
ÊĔŘ� Õ�ÑÕĆĆʿ²ĴļİĔč²Łļ²�Ñõ�SÕččÕļñ��ĔŁĆÑõčë� ʰ�ĔŁĆÑõčëʞ� ɾʆʃʃʱʞ�
õĆ�ËĔčËÕļļĔ�Ñõ�Cradle to Cradle� êĔİČŁĆ²ļĔ�Ñ²�¥õĆĆõ²Č�\Ë"Ĕ-
čĔŁëñ�Õ�\õËñ²ÕĆ��İ²Łčë²İļ�čÕĆ�ɿɽɽɿ�ʰ\Ë"ĔčĔŁëñ�Õ��İ²Łč-
ë²İļʞ� ɿɽɽɿʱ� Õ� ĆÕ� ÑõŕÕİĴÕ� ÑÕţčõşõĔčõ� Ñõ� ÕËĔčĔČõ²� ËõİËĔĆ²İÕʞ� 

²Ñ�ÕĴÕČĭõĔ�Ñõ��ļ²ñÕĆ�h �ļ²ñÕĆʞ�ɿɽɽʃʱʞ�&ĆĆÕč�\²Ë�İļñŁİ�:ĔŁčÑ²-
ļõĔč� ʰ&ĆĆÕč�\²Ë�İļñŁİ� :ĔŁčÑ²ļõĔčʞ� ɿɽɾʀʱʞ� �²Ł� Õ�cÊÕİñŁÊÕİ�
ʰ�²Ł�et al.,�ɿɽɾʆʱʞ��ĔČĭ²č�ʰ�ĔČĭ²č�Õ��İ²ČÊõĆĆ²ʞ�ɿɽɿɾʱ�čĔčËñÖ�
Ć²�ÑÕţčõşõĔčÕ�ŁêţËõ²ĆÕ�ÑÕĆ�ɿɽɾʂ�ÑÕĆĆ²��ĔČČõĴĴõĔčÕ�&ŁİĔĭÕ²�
čÕĆĆ²�įŁ²ĆÕ� õĆ� ĆÕë²ČÕ�ļİ²�ÕËĔčĔČõ²�ËõİËĔĆ²İÕ�Õ�ÑÕĴõëč�â�ŁčĔ�
ÑÕõ�ĭŁčļõ�Ëñõ²ŕÕʝ�̓ �Õ�ÊÕč�ĭİĔëÕļļ²ļõʞ�õ�ĭİĔÑĔļļõ�ĭĔĴĴĔčĔ�ÑŁİ²İÕ�
ĭõň�²�ĆŁčëĔ�Ĕ�ÕĴĴÕİÕ�ĭõň�ê²ËõĆõ�Ñ²�İõĭ²İ²İÕʞ�İõČÕļļÕİÕ�²�čŁĔŕĔ�Ĕ�
İõëÕčÕİ²İÕʽ�ʰ�ĔČČõĴĴõĔčÕ�&ŁİĔĭÕ²�ɿɽɾʂʞ�ĭʣ�ʁʱʣ�
�� ĭ²İļõİÕ� Ñ²Ć� Ñõ²ëİ²ČČ²� ²� ê²İê²ĆĆ²� ÑÕĆĆ²� &ĆĆÕč� \²Ë�İļñŁİ�

:ĔŁčÑ²ļõĔč� ʰËĔč�ĭ²İļõËĔĆ²İÕ� ²ļļÕčşõĔčÕ� ²õ� ËõËĆõ� ļÕËčõËõʱʞ� Ñ²Ć-
ĆĔ� ĴËñÕČ²�Resolve� ÑÕĆĆ²� ĴļÕĴĴ²� êĔčÑ²şõĔčÕ� ʰ&ĆĆÕč�\²Ë�İļñŁİ�
:ĔŁčÑ²ļõĔčʞ�ɿɽɾʀʱʞ�Ñ²ĆĆÕ�Ĵļİ²ļÕëõÕ�ĭİĔĭĔĴļÕ�Ñ²ĆĆ²��ĔŘ²Ć��ĔËõÕ-
ļŘ�êĔİ��İļĴ�ʰ���ʞ�ɿɽɾʃʱ�Õ�Ñ²Ć�Circular Design for X Framework 
ʰ:İ²čËĔčõ�et al.ʞ�ɿɽɿɽʱ�â�Ĵļ²ļ²�ÑÕţčõļ²�Łč²�Č²ļİõËÕ�ËĔĴļõļŁõļ²�Ñ²�
ʀɿ�Ĵļİ²ļÕëõÕ�ĭİĔëÕļļŁ²Ćõ�ĴŁÑÑõŕõĴÕ�õč�ʃ�ļÕČõ�ʰõČëʣ�ɽʀʱʣ�
|Õİ�Ć²�İ²ËËĔĆļ²�ÑÕõ�Ñ²ļõʞ�â�Ĵļ²ļ²�ÕêêÕļļŁ²ļ²�Łč²�İõËÕİË²�on 

desk�²ļļİ²ŕÕİĴĔ� ĆʿŁĴĔ�Ñõ�ĭ²İĔĆÕ�Ëñõ²ŕÕʞ�ĭĔİļ²Ćõ�Õ�Ĵõļõ�ŖÕÊ�Ñõ�
Õčļõ�ÑÕÑõË²ļõ�²ĆĆʿÕËĔčĔČõ²�ËõİËĔĆ²İÕʞ�ĭŁÊÊĆõË²şõĔčõ�ĴŁĆ�ļÕČ²�
Õ� ĴŁĆĆÕ� ÕËËÕĆĆÕčşÕ� ÑÕĆ� ÑÕĴõëč� ʰËĔČĭİÕĴõ� �Ñõ� EčÑÕŗʞ� �ĔČ-
ĭ²ĴĴĔ�ÑʿcİĔʱʞ�Ë²ļ²ĆĔëñõ�Ñõ�ČĔĴļİÕ�ĴŁõ�ļÕČõ�ÑÕĆĆ²�ĴĔĴļÕčõÊõ-
ĆõļÃ�²ČÊõÕčļ²ĆÕʞ�İõŕõĴļÕ�Ñõ�ĴÕļļĔİÕʞ�ËõİËĔĴËİõŕÕčÑĔ� õĆ�Ë²ČĭĔ�
ÑʿõčÑ²ëõčÕ�õč�Ê²ĴÕ�²�Łč²�ĴÕİõÕ�Ñõ�ĭ²İ²ČÕļİõ�Ñõ�ĴÕĆÕşõĔčÕ�ļİ²�
õ�įŁ²Ćõ�Ćʿ²ļļÕčşõĔčÕ�ĴĔĆĔ�²�ĴļŁÑõ�Ĕ�ĴõčëĔĆõ�ÑÕĴõëčÕİ�ËĔč�ĴÕÑÕ�
čÕĆ� ļÕİİõļĔİõĔ� õļ²Ćõ²čĔʞ� õĆ� Ë²İ²ļļÕİÕ� õčÑŁĴļİõ²ĆÕ�ÑÕõ� ĭİĔÑĔļļõ�
ĭİĔëÕļļ²ļõ� ʰËĔč� ĆʿÕĴËĆŁĴõĔčÕ� ÑÕĆ� ĴÕļļĔİÕ� ²ÊÊõëĆõ²ČÕčļĔ� õč�
įŁ²čļĔ�ĴÕëŁÕ�Ñõč²ČõËñÕ�Õ�ĭİĔËÕĴĴõ�ČĔĆļĔ�ĴĭÕËõţËõʱʞ� Ć²� İõ-
ĴĭĔčÑÕčş²�²�Łč²�Ĕ�ĭõň�ČÕļĔÑĔĆĔëõÕ�ĭİÕĴÕčļõ�čÕĆĆ²�Č²ļİõËÕʞ�

����)PIRGS�HIPPI����WXVEXIKMI�HM�HIWMKR�GMVGSPEVI�YXMPM^^EXI�RIPPŭMRHEKMRI�I�PSVS�ETTPMGE^MSRI����WXYHM�HM�HIWMKR�HIP�TVSHSXXS�`�0MWX�SJ����GMVGYPEV�HIWMKR�WXVEXIKMIW�YWIH�MR�XLI�WYVZI]�ERH�
XLIMV�ETTPMGEXMSR�XS����TVSHYGX�HIWMKR�WXYHMIW�
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Ćʿ²ĭĭĆõË²şõĔčÕ�ÑÕĆĆÕ�Ĵļİ²ļÕëõÕ�ĭİĔëÕļļŁ²Ćõ�ÑÕĆĆʿÕËĔčĔČõ²�Ëõİ-
ËĔĆ²İÕ�õč�ĭİĔÑĔļļõ�²ļļŁ²ĆČÕčļÕ�õč�ËĔČČÕİËõĔʣ
VʿõčÑ²ëõčÕ�ñ²�ĭÕİČÕĴĴĔ�Ñõ�õčÑõŕõÑŁ²İÕ�Łč�Ë²ČĭõĔčÕ�Ñõ�Łč�

ËÕčļõč²õĔ�Ñõ�ÑÕĴõëčÕİʞ�ļİ²�õ�įŁ²Ćõ�ʄʅ�product designer Ć²�ËŁõ�²ļ-
ļõŕõļÃ�İõĴŁĆļ²�Ñõ�ĭ²İļõËĔĆ²İÕ�õčļÕİÕĴĴÕ�ĭÕİ�Ć²�İõËÕİË²ʣ�"ĔĭĔ�Łč²�
ŕ²ĆŁļ²şõĔčÕ�ÑÕĆĆ²�ĆĔİĔ�ÑõĴļİõÊŁşõĔčÕ�ëÕĔëİ²ţË²�Õ�Łč²�ËĔčĴÕ-
ëŁÕčļÕ�Č²ĭĭ²ļŁİ²�ËĔč�ĴĭÕËõţËñÕ�õčêĔëİ²ţËñÕ�ʰõČëëʣ�ɽɾʴɽɿʱʞ�
â�Ĵļ²ļ²�İÕ²Ćõşş²ļ²�Łčʿ²č²ĆõĴõ�ÑÕĆĆʿŁĴĔ�ÑÕĆĆÕ�ʀɿ�Ĵļİ²ļÕëõÕ�ĭİĔëÕļ-
ļŁ²Ćõʣ�V²�Č²ĭĭ²ļŁİ²�ñ²�ËĔčêÕİČ²ļĔ�Łč²�ÑÕĆĆÕ�õĭĔļÕĴõ�ÑÕĆĆ²�İõ-
ËÕİË²ʞ�ĔŕŕÕİĔ�Ć²�ËĔĆĆĔË²şõĔčÕ�ëÕĔëİ²ţË²�Ñõ�ļ²Ćõ�ÑÕĴõëčÕİ�čÕĆ�
]ĔİÑ�Eļ²Ćõ²ʞ�õč�ĭ²İļõËĔĆ²İÕ�čÕĆĆÕ�İÕëõĔčõ�ÑÕĆĆ²�VĔČÊ²İÑõ²�Õ�ÑÕĆ�
¤ÕčÕļĔʞ�ËĔč�Łč²�čÕļļ²�ĭİÕŕ²ĆÕčş²�ÑÕĆĆ²�ËõļļÃ�Ñõ�\õĆ²čĔ�ËñÕ�İõ-
ĴŁĆļ²�ÕĴĴÕİÕ�ļŁļļĔİ²�Ë²ļ²Ćõşş²ļİõËÕ�ÑÕĆĆÕ�ÕčÕİëõÕ�ËĔččÕĴĴÕ�²ĆĆ²�
ĭİĔëÕļļ²şõĔčÕ�ÑÕõ�ĭİĔÑĔļļõʣ
�İ²� õ� ʄʅ� Ë²Ĵõ� õčÑõŕõÑŁ²ļõʞ� ËñÕ� ËĔĴļõļŁõĴËĔčĔ� õĆ� įŁ²ÑİĔ� Ñõ�

İõêÕİõČÕčļĔ� ëÕčÕİ²ĆÕʞ� čÕ� ĴĔčĔ� Ĵļ²ļõ� ĴÕĆÕşõĔč²ļõ� ɾɽ� İõļÕčŁ-
ļõ� ĭ²İļõËĔĆ²İČÕčļÕ� ĴõëčõţË²ļõŕõ� ĭÕİ� Ć²� įŁ²ĆõļÃ� Õ� ĭİĔêĔčÑõļÃ�
ÑÕĆĆʿ²ĭĭİĔËËõĔ�²õ�ļÕČõ�ÑÕĆĆ²�ËõİËĔĆ²İõļÃ�Õʞ�ĭĔõʞ�ĭÕİ�ÑõĴļİõÊŁ-
şõĔčÕ�ĴŁĆ�ļÕİİõļĔİõĔ�õļ²Ćõ²čĔʞ�ŕ²İõÕļÃ�ÑÕõ�ĴÕļļĔİõ�õč�ËŁõ�ĔĭÕİ²-

čĔʞ�Ĕİõëõč²ĆõļÃ�Õ�įŁ²čļõļÃ�Ñõ�Ĵļİ²ļÕëõÕ�²ÑĔļļ²ļÕʣ�E�ÑõÕËõ�ĴļŁÑõ�
Ñõ�ÑÕĴõëč�Ĕ�ÑÕĴõëčÕİ�ĴÕĆÕşõĔč²ļõ�Õ�õčļÕİŕõĴļ²ļõ�õč�²ŁÑõĔʴŕõÑÕĔ�
Õ� õč� êĔİČ²�ĴÕČõʴĴļİŁļļŁİ²ļ²� ʰÑŁİ²ļ²�ČÕÑõ²�ÑÕĆĆÕ� õčļÕİŕõĴļÕ�
ĴŁĭÕİõĔİÕ�²�ŁčʿĔİ²ʱʞ� ĴĔčĔ� Ĵļ²ļõ� õ� ĴÕëŁÕčļõʝ� �Ĕŕİ²ĭĭÕčĴõÕİĔʞ�
�ĭ²ĆŕõÕİõ�˯�"ÕĆ��õĔļļĔʞ�¥ĔĔÑĆŘʞ�;ŁČʞ��ļÕĆõÕİĴ��ĔČÕĔʞ�EİÕčÕ�
EŕĔõʞ�\\�"ÕĴõëčʞ��įŁõČʞ�¥ñŘ�]Ĕļʞ�:İ²čËÕĴËĔ�:²ËËõčʣ�
E�İõĴŁĆļ²ļõ�ĔļļÕčŁļõ�čÕĆĆÕ�ŕ²İõÕ�ê²Ĵõ�ÑÕĆĆ²�İõËÕİË²�ĴĔčĔ�Ĵļ²ļõ�

ĴõčļÕļõşş²ļõ�õč�Łč²�ĴÕİõÕ�Ñõ�õčêĔëİ²ţËñÕʨ�įŁÕĴļÕ�İ²ĭĭİÕĴÕč-
ļ²čĔ�õĆ�ĭŁčļĔ�Ñõ�ËĔčŕÕİëÕčş²�Ñõ�ļŁļļõ�õ�Ñ²ļõʞ�ĆÕ�ËĔčĴõÑÕİ²şõĔčõ�
Õ�ĆÕ�İõŤÕĴĴõĔčõ�İ²ËËĔĆļÕ�čÕĆ�ËĔİĴĔ�ÑÕĆĆ²�İõËÕİË²�Õ�ĔêêİĔčĔ�õč�
Č²čõÕİ²�ĴõčļÕļõË²�ĆʿõčÑõË²şõĔčÕ�ÑÕĆĆ²�ĭÕİŕ²ĴõŕõļÃ�ÑÕĆĆÕ�Ĵļİ²-
ļÕëõÕ�ĭİĔëÕļļŁ²Ćõ�Ë²İ²ļļÕİõĴļõËñÕ�ÑÕĆ�circular designʣ�
\ĔÑŁĆ²İõļÃʞ�ÑŁİ²ÊõĆõļÃʞ�ČõčõČõşş²şõĔčÕ�ÑÕĆĆ²�ÑõŕÕİĴõļÃ�ÑÕõ�

Č²ļÕİõ²Ćõʞ�design for disassemblingʞ�ê²ËõĆõļ²şõĔčÕ�ÑÕĆĆÕ�ĔĭÕİ²-
şõĔčõ�Ñõ�İõËõËĆĔʞ�ČĔčĔČ²ļÕİõ²ĆõļÃ�Õ�ĭİĔËÕĴĴõ�Ñõ�ĭİĔëÕļļ²şõĔčÕ�
Ñõ�ĴõĴļÕČ²�ËñÕ�ŕ²ĆĔİõşş²čĔ�õĆ�ËĔõčŕĔĆëõČÕčļĔ�Ñõ�ÑõŕÕİĴõ�ĭ²İļ-
čÕİ�ĴĔčĔ�ĆÕ�²şõĔčõ�ĭõň�êİÕįŁÕčļõ�Õ�ËĔčĴĔĆõÑ²ļÕ�čÕĆ�ĭÕčĴõÕİĔ�
ĴŁĆ�ĭİĔëÕļļĔ�ÑÕõ�ĭİĔÑĔļļõ�ʰĭÕİ�Łč²�õčÑõË²şõĔčÕ�įŁ²čļõļ²ļõŕ²�
ÑÕĆĆʿŁĴĔ�ÑÕĆĆÕ�Ĵļİ²ļÕëõÕ�Ĵõ�İõČ²čÑ²�²ĆĆʿõČëʣ�ɽʃʱʣ�
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�²Ćõ�²č²ĆõĴõ�ĴĔčĔ�Ĵļ²ļÕ�õčļÕİĴÕË²ļÕ�ËĔč�įŁ²čļĔ�ÕČÕİëÕ�Ñ²ëĆõ�
ĴļŁÑõ�Ñõ�ĴÕļļĔİÕ�ĴŁĆ�ÑÕĴõëčʣ��ÕËĔčÑĔ�ĆÕ�ĭõň�İÕËÕčļõ�²č²ĆõĴõ�Ñõ�
�ŘČÊĔĆ²�Õ�"ÕĆĔõļļÕʞ�²Ñ�ÕĴÕČĭõĔʞ�ĆʿĔêêÕİļ²�Ñõ�ĴÕİŕõşõ�Ñõ�ÕËĔÑÕ-
Ĵõëč�ËİÕĴËÕİÃ�čÕĆ�ļİõÕččõĔ�ɿɽɿɿʴɿʁ�Õ�ŕÕİİ²ččĔ�ŕ²ĆĔİõşş²ļõ�²ĆËŁ-
čõ�ÑÕëĆõ�²ĴĭÕļļõ�İõëÕčÕİ²ļõŕõʣ�Eč�"ÕĴõëč�&ËĔčĔČŘ�ɿɽɿɿ�Ĵõ�ĆÕëëÕʝ�
ʼëŁ²İÑ²čÑĔ�²Ć�ĭİĔĴĴõČĔ�ļİõÕččõĔ�ɿɽɿɿʴɿɽɿʁʞ�õĆ�ĭÕĴĔ�čÕĆĆ²�ĭİĔ-
ëÕļļ²şõĔčÕ�ÑÕĆĆ²�ËĔČĭĔčÕčļÕ�ÑŁİ²ÊõĆõļÃ�İõČ²İİÃ�ĭİÕĴĴĔËñÖ�õč-
ŕ²İõ²ļĔ�ʰ˔ɽʞʀ�ĭŁčļõ�ĭÕİËÕčļŁ²Ćõ�čÕĆ�ļİõÕččõĔʱʞ�ËİÕĴËÕİÃ�Ñõ�ʂ�ĭʣĭʣ�
Ćʿ²ļļÕčşõĔčÕ�²ĆĆ²�İõÑŁşõĔčÕ�Õ�õĆ�İõËõËĆĔ�Õ�²ÑÑõİõļļŁİ²�ĴŁĭÕİÕİÃ�ëĆõ�
ʅ�ĭʣĭʣ�Ć²�İõëÕčÕİ²şõĔčÕʽ�ʰ�ŘČÊĔĆ²ʞ�ɿɽɿɿʞ�ĭʣ�ʃʂʱʣ�

Risultati e discussione
V²�İõËÕİË²�ñ²�ëÕčÕİ²ļĔ�ËĔĴü�Łč²�ĭİõČ²�Č²ĭĭ²ļŁİ²�ÑÕõ�pro-

duct designer�ËñÕ�õč�Eļ²Ćõ²�Ĵõ�ĔËËŁĭ²čĔ�Ñõ�ĭİ²ļõËñÕ�ĭİĔëÕļ-
ļŁ²Ćõ�ËĔččÕĴĴÕ�²ĆĆÕ�Ĵļİ²ļÕëõÕ�ÑÕĆĆʿÕËĔčĔČõ²�ËõİËĔĆ²İÕʣ�VŁčëõ�
Ñ²ĆĆʿ²ŕÕİÕ�ĔÊõÕļļõŕĔ�Ñõ�ÕĴ²ŁĴļõŕõļÃʞ�ĆʿõčÑ²ëõčÕ�ñ²�ĭÕİČÕĴĴĔ�Ñõ�
ê²İ�ÕČÕİëÕİÕ�Łč�ĭ²čĔİ²Č²�ČĔĆļĔ�ŕ²İõĔ�Ĵõ²�Ñ²Ć�ĭŁčļĔ�Ñõ�ŕõĴļ²�
ÑÕĆĆÕ�ĭİ²ļõËñÕ�Ĵõ²�Ñ²�įŁÕĆĆĔ�ÑÕĆĆÕ�ĭĔÕļõËñÕʞ�Ë²ĭ²ËÕ�Ñõ�ĔêêİõİÕ�
ĴĭŁčļõ�Ñõ� ĴĭÕİõČÕčļ²şõĔčÕ�Õ�ĴĔĆŁşõĔčõ�ŁļõĆõ�²ĆĆ²�ĭÕİŕ²ĴõŕõļÃ�

ÑÕĆĆʿÕËĔčĔČõ²�ËõİËĔĆ²İÕ�²ĆĆʿõčļÕİčĔ�ÑÕĆ�ļÕĴĴŁļĔ�ÕËĔčĔČõËĔʴ
ĭİĔÑŁļļõŕĔ�č²şõĔč²ĆÕʣ�
~ŁÕĴļÕ� õčÑõË²şõĔčõ� ĴŁĆĆÕ� ĭĔÕļõËñÕ� Õ� ĴŁĆĆÕ� ĭİ²ļõËñÕ� ĴĔčĔ�

ŁļõĆõ�²čËñÕ�²�ĴŁĭĭĔİļ²İÕ�Õʞ� õč�Łč²�ËÕİļ²�ČõĴŁİ²ʞ� õčÑõİõşş²İÕ�
Ć²�êĔİČ²şõĔčÕ�ÑÕõ�êŁļŁİõ�ÑÕĴõëčÕİ�õč�Łč�ĭÕİõĔÑĔ�čÕĆ�įŁ²ĆÕ�Ĵõ�
İõĆÕŕ²�ĆʿõČĭĔİļ²čş²�Ñõ�õčļİÕËËõ²İÕ�ĆÕ�ÑŁÕ�ļİ²čĴõşõĔčõʞ�ÕËĔĆĔëõË²�
Õ�Ñõëõļ²ĆÕʞ�ËĔčĴõÑÕİ²čÑĔčÕ�čĔč�ĴĔĆĔ�õ�ê²ļļĔİõ�ļÕËčõËĔʴČ²ļÕ-
İõËõʞ�Č²�ļŁļļõ�ëĆõ�²ĴĭÕļļõ�ËĔččÕĴĴõ�²ĆĆ²�ËŁĆļŁİ²�ÑÕĆ�ĭİĔëÕļļĔʞ�²Ć�
ĴÕčĴĔ�ÑÕĆĆʿ²şõĔčÕ�ĭİĔëÕļļŁ²ĆÕʞ�²ĆĆ²�ËĔččÕĴĴõĔčÕ�ËĔč�õ�ČĔÑÕĆ-
Ćõ�Ñõ�ÊŁĴõčÕĴĴ�Õ�²ĆĆ²�ÑõČÕčĴõĔčÕ�ĴõĴļÕČõË²�Õ�ËĔĆĆ²ÊĔİ²ļõŕ²ʣ� E�
İõĴŁĆļ²ļõ�ñ²ččĔʞ� õčĔĆļİÕʞ�ĭÕİČÕĴĴĔ�Ñ²�Łč�Ć²ļĔ�Ñõ�ËĔčêÕİČ²İÕ�
²ĆËŁčõ�ÕĆÕČÕčļõ�Ñõ�İõŤÕĴĴõĔčÕ�ĭİÕĆõČõč²İõ�²ĆĆ²�İõËÕİË²�ʰİÕĆ²ļõŕõʞ�
²Ñ�ÕĴÕČĭõĔʞ�²ĆĆʿŁİëÕčş²�ÑÕĆ�ļÕČ²ʞ�²ĆĆ²�ËĔĆĆĔË²şõĔčÕ�ëÕĔëİ²ţË²�
ÑÕõ�ÑÕĴõëčÕİ�ĭõň�²ļļõŕõ�ĴŁõ�ļÕČõ�ĔëëÕļļĔ�ÑÕĆĆ²�İõËÕİË²�ĔĭĭŁİÕ�
²ĆĆ²�ĔİČ²õ�²ÊõļŁ²ĆÕ�²ĭĭĆõË²şõĔčÕ�čÕĆĆ²�ĭİ²ļõË²�ĭİĔëÕļļŁ²ĆÕ�Ñõ�
²ĆËŁčÕ�Ĵļİ²ļÕëõÕ�²�ÑõĴË²ĭõļĔ�Ñõ�²ĆļİÕʱʣ�"²ĆĆʿ²ĆļİĔ�Ć²ļĔʞ�ĆʿõčÑ²ëõčÕ�
ñ²�ÕŕõÑÕčşõ²ļĔ�²ĆËŁčõ�²ĴĭÕļļõ�Ñõ�êĔİş²�Õ�Ñõ�ÑÕÊĔĆÕşş²�Ĕİõëõč²Ćõ�
ʰ²ļļõčÕčļõʞ�õč�ĭ²İļõËĔĆ²İÕʞ�²ĆĆ²�İÕ²ĆÕ�ËĔčĔĴËÕčş²�ÑÕĆĆÕ�Ĵļİ²ļÕëõÕ�
čĔÑ²Ćõ�ĭÕİ� Ć²�ËõİËĔĆ²İõļÃ�Õ�²ëĆõ�²ĴĭÕļļõ�ÑÕĆĆ²�ËĔČŁčõË²şõĔčÕʱ�
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ËñÕ�ĴĔčĔ�ļİ²ļļ²ļõ�ĴĔĆĔ�Č²İëõč²ĆČÕčļÕ�Ñ²ĆĆÕ�İõËÕİËñÕ�ÑÕĆ�ĴÕļ-
ļĔİÕʞ�²ÊõļŁ²ĆČÕčļÕ�êĔË²Ćõşş²ļÕ�ĴŁĆĆÕ�õČĭİÕĴÕ�Õ�ĆÕ�ĭİĔÑŁşõĔčõʣ�
Eč�ëÕčÕİ²ĆÕʞ�čÕĆ�ĭ²čĔİ²Č²�õļ²Ćõ²čĔʞ�ÕĴËĆŁĴõ�õ�Ë²Ĵõ�Ñõ�ÕËËÕĆ-

ĆÕčş²�²č²Ćõşş²ļõʞ�ļİ²�ĆÕ�ËİõļõËõļÃ�ÕČÕİĴÕ�Ĵõ�İõĆÕŕ²ʝ�
  ʳ Łč²�ËÕİļ²�êİ²ČČÕčļ²şõĔčÕ�ÑÕĆ�ĭ²čĔİ²Č²�ÑÕëĆõ�ĴļŁ-

Ñõ� Ñõ� ÑÕĴõëč� Õ� ÑÕõ� ÑÕĴõëčÕİ� ĆõÊÕİõ� ĭİĔêÕĴĴõĔčõĴļõ� Õ� Łč²�
Ë²İÕčş²�Ñõ�ËĔČŁčõË²şõĔčÕ�Ñ²�ĭ²İļÕ�ÑÕõ�ÑÕĴõëčÕİ�ĴļÕĴĴõʨ�

  ʳ Ć²�įŁ²Ĵõ�ļĔļ²ĆÕ�²ĴĴÕčş²�ÑÕĆĆʿŁĴĔ�Ñõ�õčÑõË²ļĔİõ�Ëñõ²ŕÕ�
Ñõ�ĭİÕĴļ²şõĔčÕ�ʰS|Eʱʞ�Ñõ�ĴõĴļÕČõ�Ñõ�ČõĴŁİ²şõĔčÕ�ÑÕõ�İõĴŁĆ-
ļ²ļõ�Õ�ÑÕõ�ŕ²čļ²ëëõ�ËĔčĴÕëŁõļõʣ���ĭ²İļÕ�ĭĔËñõ�Ë²Ĵõʞ�ļİ²� õ�
ÑÕĴõëčÕİ�â�êİÕįŁÕčļÕ�ĆʿŁļõĆõşşĔ�ÑÕĆĆ²�ʼČÕļİõË²�ÑÕĆ�ÊŁĔč-
ĴÕčĴĔʽ�²Ć�ĭĔĴļĔ�Ñõ�ČĔÑ²ĆõļÃ�Ñõ�ČõĴŁİ²şõĔčÕ�ĭõň�ĴįŁõĴõļ²-
ČÕčļÕ�ĴËõÕčļõţËñÕʣ�:ÕİČ²�İÕĴļ²čÑĔ�Ć²�čÕËÕĴĴõļÃ�Ñõ�Łč²�

ŕ²ĆŁļ²şõĔčÕ�ĴõĴļÕČõË²�ÑÕõ�İõĴŁĆļ²ļõ�ĔļļÕčŁļõʞ�Ćʿ²ĴĴÕčş²�Ñõ�
ĴõĴļÕČõ�Ñõ�ČõĴŁİ²şõĔčÕ�Ĕ�Ñõ�²ĭĭĆõË²şõĔčÕ�Ñõ�İÕëĔĆÕ�Õ�tool 
ëõÃ�ĭİÕĴÕčļõ�Õ�ËĔčĴĔĆõÑ²ļõʞ�İ²ĭĭİÕĴÕčļ²�Łč²�Ë²İ²ļļÕİõĴļõ-
Ë²�ĴĭÕËõţË²�ÑÕĆ�ËĔčļÕĴļĔ�õļ²Ćõ²čĔʨ�

  ʳ Łč²�Č²čË²čş²� Ñõ� Łč²� ËĔČŁčõË²şõĔčÕ� Ëñõ²İ²� ĴŁ� ËñÕ�
ËĔĴʿâ� ĆʿÕËĔčĔČõ²� ËõİËĔĆ²İÕʣ� ~ŁÕĴļĔ� čĔč� İõëŁ²İÑ²� ĴĔĆĔ� Ć²�
ËĔĆĆÕļļõŕõļÃʞ�õ�êİŁõļĔİõʞ�ëĆõ�ŁļÕčļõʞ�Č²�²čËñÕ�ëĆõ�ĴļÕĴĴõ�ÑÕĴõëčÕİʨ

  ʳ ²čËñÕ�õč�ËĔčĴÕëŁÕčş²�ÑÕĆ�ĭŁčļĔ�ĭİÕËÕÑÕčļÕʞ�ĴŁĴ-
ĴõĴļÕ�ļŁļļĔİ²�Łč²�ËÕİļ²�ËĔčêŁĴõĔčÕ�ļİ²�ÕĆÕČÕčļõ�ÑÕĆ�ĭİĔ-
ëÕļļĔ�ËñÕ�İõëŁ²İÑ²čĔ�Ć²�ĴĔĴļÕčõÊõĆõļÃ�²ČÊõÕčļ²ĆÕ�Õ�įŁÕĆĆõ�
ĴĭÕËõţËõ�ÑÕĆĆ²�ËõİËĔĆ²İõļÃʣ�

|İĔĭİõĔ� õč�ËĔččÕĴĴõĔčÕ�ËĔč�įŁÕĴļĔ�²ĴĭÕļļĔʞ� Ć²�İõËÕİË²�ñ²ʞ�
õčĔĆļİÕʞ�ËĔčêÕİČ²ļĔ�ËñÕ�ĆÕ�Ĵļİ²ļÕëõÕ�ŁļõĆõşş²ļÕ�ĭõň�Ñõ�êİÕįŁÕč-
ļÕ�ĴĔčĔ�įŁÕĆĆÕ�ËĔĆĆÕë²ļÕ�²Ć�İõËõËĆĔ�Õ�ĆʿŁĴĔ�ÑÕĆĆ²�Č²ļÕİõ²�ĭİõČ²�
ĴÕËĔčÑ²�ʰËĔčĴõÑÕİ²ļÕ�Ñ²�²ĆËŁčõ�ĴļŁÑõĔĴõ�ËĔČÕ�¥²ĆļÕİ��ļ²ñÕĆ�
Č²İëõč²Ćõ�čÕĆĆʿÕËĔčĔČõ²�ËõİËĔĆ²İÕʱ�ČÕčļİÕ�Ëõ�ĴĔčĔ�²ĆļİÕ�Ĵļİ²-
ļÕëõÕ� ĭĔĴĴõÊõĆõʞ� õč� ĭ²İļõËĔĆ²İÕ� įŁÕĆĆÕ� ËĔččÕĴĴÕ� ²ĆĆʿÕËĔčĔČõ²�

ÑÕĆĆ²� performance� Õ� ²Ć� Ë²ČÊõ²ČÕčļĔ� ÑÕõ�
ČĔÑÕĆĆõ�Ñõ�ÊŁĴõčÕĴĴʞ�ËñÕ�čĔč�ĴĔčĔ�²čËĔİ²�
ĭõÕč²ČÕčļÕ�ËĔČĭİÕĴÕ�Õ�ČÕĴĴÕ�õč�ĭİ²ļõË²ʞ�
ËĔČÕ�čÕĆ�Ë²ĴĔ�Ñõ�²ëëõĔİč²ÊõĆõļÃʞ�İõČ²čõê²ļ-
ļŁİ²şõĔčÕʞ�sharing�Õ�ĭ²ĴĴ²ëëõĔ�Ñ²�ĭİĔÑĔļļĔ�
²�ĴÕİŕõşõĔʣ�~ŁÕĴļõ�ŁĆļõČõ�Ĵõ�İõĆÕŕ²čĔ�²ĴĭÕļļõ�
ĴŁõ�įŁ²Ćõ�ĭĔİİÕ�²ļļÕčşõĔčÕ�Õ�ĭÕİ�õ�įŁ²Ćõ�Ĵ²-
İ²ččĔ�čÕËÕĴĴ²İõÕ�õč�êŁļŁİĔ�²şõĔčõ�Ñõ�upskil-
ling�čÕĆĆÕ�²şõÕčÑÕ�Õ�Ñõ�êĔİČ²şõĔčÕ�ĴĭÕËõţË²�
ĭÕİ�õ�êŁļŁİõ�ÑÕĴõëčÕİʣ
�ĆļÕİõĔİÕ� ĭ²İļõËĔĆ²İÕ� İõŤÕĴĴõĔčÕ� ²č-

ÑİÕÊÊÕ� ÑÕÑõË²ļ²� ²ĆĆ²� ËĔČŁčõË²şõĔčÕʣ� "²ĆĆʿ²č²ĆõĴõ� ÕČÕİëÕ�
ËñÕ� ĴĔĆĔ� Łč²�ĭõËËĔĆ²� ĭ²İļÕ� ÑÕõ� ĭİĔëÕļļõĴļõ� Ê²Ĵ²� Ć²� ĭİĔĭİõ²�
ËĔČŁčõË²şõĔčÕ�ĴŁĆĆʿ²ĭĭİĔËËõĔ�ËõİËĔĆ²İÕ�ČÕčļİÕ� Ć²�Č²ëëõĔİ�
ĭ²İļÕʞ�ĭŁİ�²ŕÕčÑĔ�ËĔčļÕčŁļõ�²Ñ²ļļõ�Õ�ËĔčÑõŕõĴõÊõĆõʞ�Ĵõ�ļİĔŕ²�õč�

La ricerca ha prodotto una prima 
mappatura dei product designer 
che in Italia si occupano di pratiche 
progettuali connesse alle strategie 
dell’economia circolare
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Objectives
Eč� ļñõĴ� ĴËÕč²İõĔʞ� ŖÕ� čÕÕÑ� ļĔ� ŁčÑÕİĴļ²čÑ� ļñÕ�
ĴļİÕčëļñĴ�²čÑ�ŖÕ²ăčÕĴĴÕĴ�Ĕê�ļñÕ�İ²ÑõË²Ć�ļİ²čĴ-
êĔİČ²ļõĔč�Ĕê�ÑÕĴõëč�ĭİ²ËļõËÕĴ�ËĔččÕËļÕÑ�ļĔ�ļñÕ�
İÕŕĔĆŁļõĔč�õč�ËĔčĴŁČĭļõĔč�ñ²ÊõļĴʣ�Eč�ļñÕ�êŁļŁİÕʞ�
ļñÕ�ËĔčļİõÊŁļõĔč�Ĕê�ÑÕĴõëč�ŖõĆĆ�čĔļ�ÊÕ�ļĔ�İÕÑŁËÕ�
ËĔčĴŁČĭļõĔčʣ� �²ļñÕİʞ� ļñİĔŁëñ� õčŕÕčļõĔč� ²čÑ�
õččĔŕ²ļõĔčʞ�ÑÕĴõëč�ŖõĆĆ�ñ²ŕÕ�ļĔ�ÑõİÕËļ�ÊÕñ²ŕõĔŁİ�
ļĔŖ²İÑĴ�ËñĔõËÕĴ�ļñ²ļ�ĭİĔČĔļÕ�ÑõêêÕİÕčļ�ŕ²ĆŁÕĴ�
êİĔČ�ļñĔĴÕ�Ĕê�ļĔÑ²Řʣ
�İÕ�ÑÕĴõëčÕİĴ�²ĆİÕ²ÑŘ�²Ëļõčë� õč� ļñõĴ�Ŗ²Řʤ��İÕ�
ļñÕŘ� ĭİÕĭ²İÕÑ� êĔİ� ļñõĴ� Ĵñõêļ� ļĔŖ²İÑĴ� ËõİËŁĆ²İ�
²čÑ�İÕëÕčÕİ²ļõŕÕ�ĭİĔËÕĴĴÕĴʤ�AĔŖ�ÑÕÕĭ�õĴ�ļñÕõİ�
ŁčÑÕİĴļ²čÑõčë�Ĕê�ļñÕ�ÑõêêÕİÕčļ�Ĵļİ²ļÕëõÕĴ�ËĔč-
ËÕİčõčë�ļñõĴ�ļİ²čĴêĔİČ²ļõĔčʤ
�ñÕ� ĆõļÕİ²ļŁİÕ� Ĕč� ļñÕ� ĴŁÊāÕËļ� ñ²Ĵ� êĔËŁĴÕÑʞ� ²ļ�
ĆÕ²Ĵļ�Ĕč�²�č²ļõĔč²Ć�ĆÕŕÕĆʞ�Ĕč�ļñÕ�Č²ĭĭõčë�Ĕê�İÕ-
ËŘËĆõčë�²čÑ�ŁĴÕ�Ĕê�İ²Ŗ�Č²ļÕİõ²ĆĴ�Ëñ²õčĴ�²Ĵ�ŖÕĆĆ�
²Ĵ� Ĕč� ËĔČĭ²čŘ� ÊÕĴļ� ĭİ²ËļõËÕĴʣ�¥ñ²ļ� õĴ� Ć²Ëă-
õčëʞ�ñĔŖÕŕÕİʞ� õĴ�²�ËÕčĴŁĴ�Ĕč�ñĔŖ�ĭÕİŕ²ĴõŕÕ� õĴ�
ļñÕ�²ĭĭĆõË²ļõĔč�Ĕê�ļñÕ�Č²čŘ�ÑõêêÕİÕčļ�Ĵļİ²ļÕëõÕĴ�
²ČĔčë�ÑÕĴõëčÕİĴ�Ĕê�ĭİĔÑŁËļĴ�²čÑ�ĴÕİŕõËÕĴʣ��Ĕ�
ţĆĆ�ļñõĴ�ë²ĭʞ�ļñÕ��õİËŁĆ²İ�"ÕĴõëč�\²ĭĴ�İÕĴÕ²İËñ�
Ŗ²Ĵ�Ë²İİõÕÑ�ĔŁļ�²ļ�ļñÕ��čõŕÕİĴõļÃ�EŁ²ŕ�Ñõ�¤Õč-
Õşõ²ʝ�²�ËÕčĴŁĴ�Ĕê�ÑÕĴõëčÕİĴ�ŖñĔ�ÕŗĭĆõËõļĆŘ�ÑÕ²Ć�
Ŗõļñ� ĴŁĴļ²õč²ÊõĆõļŘ� ²čÑ� ļñÕ� ËõİËŁĆ²İ� ÕËĔčĔČŘ�
õč�Eļ²ĆŘ�²čÑ�²�ĴŁİŕÕŘ�Ĕč�ļñÕ�ČĔĴļ�ŖõÑÕĆŘ�ŁĴÕÑ�
ÑÕĴõëč� Ĵļİ²ļÕëõÕĴʣ� �ñÕ� İÕĴÕ²İËñ� ĭİĔŕõÑÕĴ� ²č�
õčĴõëñļ� õčļĔ� ļñÕ� ÕŗļÕčļ� ļĔ� ŖñõËñ� ļñÕ�Č²İăÕÑ�
Ëñ²čëÕ�Ĕê�ĭÕİĴĭÕËļõŕÕ�õč�ÑÕĴõëč�ĭİ²ËļõËÕĴ�²čÑ�
ļİ²õčõčë�Ë²ĆĆÕÑ�êĔİ�ÊŘ�ļñÕ�ļİ²čĴõļõĔč�ļĔ�ļñÕ�Ëõİ-
ËŁĆ²İ�ÕËĔčĔČŘ� õĴ� êÕĆļ� ²čÑ�ĭİ²ËļõĴÕÑʣ��ñõĴ� õĴ� ²�
ËÕčļİ²Ć�ÕĆÕČÕčļ�õč�ļñÕ�ĭİĔËÕĴĴ�²Ĵ�õļ�²ËļĴ�õč�ļñÕ�
õčõļõ²Ć�ĭñ²ĴÕ� ļñ²ļ� õĴ� ÕĴļõČ²ļÕÑ� ļĔ�²êêÕËļ� ²ÊĔŁļ�
ʅɽ˫�Ĕê�ļñÕ�ÕčŕõİĔčČÕčļ²Ć� õČĭ²ËļĴ�²ĴĴĔËõ²ļÕÑ�
Ŗõļñ�ļñÕ�Č²čŁê²ËļŁİõčë�Ĕê�ĭİĔÑŁËļĴ�ʰ&ŁİĔĭÕ²č�
�ĔČČõĴĴõĔčʞ�ɿɽɿɽÊʞ�ĭʣ�ʀʱʣ
�ñÕ� ËĔčļÕŗļ� õč� ŖñõËñ� ļñÕĴÕ� İÕŤÕËļõĔčĴ� ļ²ăÕ�
ĭĆ²ËÕ� ²ĆĴĔ� õčŕõļÕĴ� ŁĴ� ļĔ� İÕļŁİč� ļĔ� ļñÕ� ĭĔõčļĴ�
ËĔčĴõÑÕİÕÑ�Ĕč�ļñÕ�İÕĆ²ļõĔčĴñõĭ�ÊÕļŖÕÕč��Õŕ-
ĔĆŁļõĔč� ²čÑ� "ÕĴõëč� ļñ²ļ� �ĔČ³Ĵ� \²ĆÑĔč²ÑĔ�
ÑõĴËŁĴĴÕĴ� õč�La speranza progettualeʣ��ļ²İļõčë�
êİĔČ�¥²ĆļÕİ��ŁËăĆÕŘʿĴ�İÕŤÕËļõĔčĴ�Ĕč�ČĔİĭñĔ-
ëÕčÕļõË� ĭİĔËÕĴĴÕĴʞ�ŖñõËñ� ²İÕ� êŁčÑ²ČÕčļ²Ć� õč�
Ć� õččĔŕ²ļõŕÕ�²čÑ�İÕŕĔĆŁļõĔč²İŘ�ĭñÕčĔČÕč²�Ĕê�
ĴĔËõÕļõÕĴʞ�\²ĆÑĔč²ÑĔ� ÕŗĭĆ²õčĴ� ñĔŖ� ļñÕĴÕ� ²İÕ�

�ÕļŖÕÕč� Ć²ļÕ� ɿɽɾʆ� ²čÑ� �ÕĭļÕČÊÕİ� ɿɽɿɿʞ� ²�
ëİĔŁĭ�Ĕê�ÑĔËŁČÕčļĴʞ�ÑÕÕÑĴʞ�õčĴļİŁČÕčļĴ�²čÑ�
İÕëŁĆ²ļõĔčĴ� ËĔčËÕİčõčë� Ĵļİ²ļÕëõÕĴ� êĔİ� ļñÕ�
İÕ²ĆõĴ²ļõĔč�Ĕê�²�ËõİËŁĆ²İ�ÕËĔčĔČŘʞ�ñ²ŕÕ�ÊÕÕč�
ĭŁÊĆõĴñÕÑ�õč�&ŁİĔĭÕʣ��ñÕĴÕ�²İÕ�ļñÕ�ĔŁļËĔČÕ�
Ĕê�Č²čŘ�ŘÕ²İĴ�Ĕê�ËİõļõË²Ć�ÑõĴËŁĴĴõĔč�²čÑ�ÑÕ-
Ê²ļÕ�ļñ²ļ�²İÕ�ĴļõĆĆ�ĔčëĔõčëʣ��ñÕĴÕ�ÑĔËŁČÕčļĴ�
ʳ� ²čÑ� ļñÕ� ļİ²čĴõļõĔč� ļĔ� ŖñõËñ� ļñÕŘ� İÕêÕİ� ʳ
ëõŕÕ�"ÕĴõëč�²�ËÕčļİ²Ć�İĔĆÕʣ�Eč�ļñÕ�New Indus-
trial Strategy for Europeʞ�ĭŁÊĆõĴñÕÑ�õč�\²İËñ�
ɿɽɿɽʞ�ļñÕ�&ŁİĔĭÕ²č��ĔČČõĴĴõĔč�²İëŁÕĴʞ�êĔİ�
Õŗ²ČĭĆÕʞ� ļñ²ļʝ� ʼ¥Õ� čÕÕÑ� ļĔ� İÕŕĔĆŁļõĔčõĴÕ�
ļñÕ�Ŗ²Ř�ŖÕ�ÑÕĴõëčʞ�Č²ăÕʞ�ŁĴÕ�²čÑ�ëÕļ�İõÑ�Ĕê�
ļñõčëĴʽ�ʰ&ŁİĔĭÕ²č��ĔČČõĴĴõĔčʞ�ɿɽɿɽ²ʞ�ĭʣ�ʆʱʣ
�ñÕİÕêĔİÕʞ� ļñÕ� ļİ²čĴõļõĔč� ļĔ� ²� ļİŁĆŘ� ËõİËŁĆ²İ�
ÕËĔčĔČŘ� İÕįŁõİÕĴ� ²� čÕŖ� ļŘĭÕ�Ĕê� ²ĭĭİĔ²Ëñʞ�
ÑõêêÕİÕčļ� êİĔČ� ļñ²ļ� Ê²ĴÕÑ� Ĕč� optimization 
and reductionʞ�ļŘĭõË²Ć�Ĕê�ÕčŕõİĔčČÕčļ²Ć�ĴŁĴ-
ļ²õč²ÊõĆõļŘ� ĭİĔËÕĴĴÕĴʣ� �� Č²İăÕÑ� Ëñ²čëÕ� Ĕê�
ÑõİÕËļõĔč�õč�ËĔčĴŁČĭļõĔč�ñ²ÊõļĴ�²čÑ�Č²čŁ-
ê²ËļŁİõčë� ČÕļñĔÑĴ� õĴ� čÕÕÑÕÑʞ� ê²İ� ÊÕŘĔčÑ�
ļñÕ�ËĔčËÕĭļĴ�Ĕê�ĴŁĴļ²õč²ÊõĆõļŘ�ĔŕÕİ�ļõČÕ�²čÑ�
İÕĴĭĔčĴõÊõĆõļŘʣ�Eļ�õĴ�čĔļ�²�Č²ļļÕİ�Ĕê�ÕŗĭĆõËõļĆŘ�
ļÕËñčõË²Ć�õĴĴŁÕĴʞ�ĆõăÕ�ļñÕ�Ëñ²čëÕ�Ĕê�²�Č²ļÕİõ²Ć�
Ĕİ�ļñÕ�õČĭİĔŕÕČÕčļ�Ĕê�²�ĭİĔËÕĴĴʣ��č�ÕêêÕË-
ļõŕÕ� ËõİËŁĆ²İ� ÕËĔčĔČŘ� İÕįŁõİÕĴ� ļñÕ� ÑÕĴõëč-
ÕİĴ�ļĔ�ÊĔļñ�ñÕĆĭ�ĭİÕŕÕčļ�ĭİĔÊĆÕČĴ�İÕĆ²ļÕÑ�ļĔ�
ļñÕ�ŁĴÕ�Ĕê� İÕĴĔŁİËÕĴ�²čÑ�ÑÕŕõĴÕ�²� ĴŘĴļÕČõË�
Ëñ²čëÕ�õč�ļñÕ�Č²č²ëÕČÕčļ�Ĕê�ļñÕ�čÕÕÑĴ�ļñ²ļ�
Ë²č�ëÕčÕİ²ļÕ�ËŘËĆõË²Ć�ČÕļ²ÊĔĆõĴČĴʣ�
Eč�²ÑÑõļõĔč� ļĔ� ļñÕ�]ÕŖ�EčÑŁĴļİõ²Ć��ļİ²ļÕëŘʞ�
ļñÕ�ËİŁËõ²Ć�İĔĆÕ�Ĕê�ĭİĔÑŁËļ�ÑÕĴõëč�õĴ�ÕŗĭĆõË-
õļĆŘ� İÕêÕİİÕÑ� ļĔʞ� êĔİ� õčĴļ²čËÕʞ� õč� ļñÕ�;İÕÕč�
]ÕŖ�"Õ²Ć�Ĕê�ɿɽɾʆʞ�ļñÕ�]ÕŖ��ËļõĔč�|Ć²č�êĔİ�
ļñÕ��õİËŁĆ²İ�&ËĔčĔČŘ�Ĕê�ɿɽɿɾ�²čÑ�ɿɽɿɿ��ŁĴ-
ļ²õč²ÊĆÕ� |İĔÑŁËļ� Ečõļõ²ļõŕÕ� ʰ�|Eʱʣ� Eļ²ĆŘ� ñ²Ĵ�
ĭİĔŕÕč� ļĔ� ÊÕ� ²č� õčļÕİč²ļõĔč²Ć� ÕŗËÕĆĆÕčËÕ�
õč�Č²ļÕİõ²Ć�İÕËŘËĆõčë�ĭİ²ËļõËÕĴʣ��ñõĴ�ŖõÑÕĆŘ�
İÕËĔëčõşÕÑ� ŕõİļŁĔŁĴ� ČĔÑÕĆ� ñ²Ĵ� Č²čŘ� ²Ñ-
ŕ²čļ²ëÕĴ�ÊŁļ�²ĆĴĔ�ĴĔČÕ�ĆõČõļĴʣ�Eč�ĭ²İļõËŁĆ²İʞ�
ļñÕ�ŁĴÕ�õč�ļñÕ�ÑÕĴõëč�ĭİ²ËļõËÕ�Ĕê�Ĵļİ²ļÕëõÕĴ�
ČĔİÕ�İÕĆ²ļÕÑ�ļĔ�ļñÕ�ËõİËŁĆ²İ�ÕËĔčĔČŘ�ČĔÑÕĆ�
ʳ�Č²õčļ²õč²ÊõĆõļŘ� ²čÑ� İÕČ²čŁê²ËļŁİõčëʞ� õč-
ÑŁĴļİõ²Ć� ĴŘČÊõĔĴõĴ� ²čÑ� ļñÕ� ļİ²čĴõļõĔč� êİĔČ�
ĭİĔÑŁËļĴ� ļĔ� ĴÕİŕõËÕĴʞ� ÕļËʣ� ʳ� ñ²Ĵ� ÊÕÕč� čÕ-
ëĆÕËļÕÑ�ʰ�ŘČÊĔĆ²ʞ�ɿɽɿɾ�²čÑ�ɿɽɿɿʱʣ

õčÑÕÕÑ� ļñÕ�ĔŁļËĔČÕ�Ĕê� ²�ĭñ²ĴÕ� ʼĔê�ÑÕŕõ²ļõĔč�
²čÑ� İŁĭļŁİÕ� êİĔČ� ÕĴļ²ÊĆõĴñÕÑ� ĴĔËõĔʴËŁĆļŁİ²Ć�
ŕ²ĆŁÕĴʞ�ÊŁļ�ļñÕõİ�ŁĆļõČ²ļÕ�ĴŁËËÕĴĴ�ÑÕĭÕčÑĴ�Ĕč�
ļñÕ�ÑÕëİÕÕ�Ĕê� ĴăõĆĆ�Ŗõļñ�ŖñõËñ� ļñÕŘ� ²İÕ� ËĔč-
ÑŁËļÕÑʽ�ʰ\²ĆÑĔč²ÑĔʞ�ɾʆʄɿʞ�ĭʣ�ɾɽʄʱʣ�¥õļñĔŁļ�ļñÕ�
ļÕËñčõË²ĆõļŘ� Ĕê� ĭİĔËÕĴĴ� ÑÕĴõëč� ²čÑ� Č²č²ëÕ-
ČÕčļ�ʼļñÕİÕ�õĴ�čĔ�ĭĔĴĴõÊõĆõļŘ�Ĕê�õččĔŕ²ļõĔčʞ�ĆÕļ�
²ĆĔčÕ�İÕŕĔĆŁļõĔčʽ�ʰibidʣʱʣ
�ñÕ��õİËŁĆ²İ�"ÕĴõëč�\²ĭĴ�İÕĴÕ²İËñʞ�Ĵļ²İļõčë�
êİĔČ�ļñõĴ�²ĴĴŁČĭļõĔčʞ�ËĔčļİõÊŁļÕĴ�ļĔ�ļñÕ�Łč-
ÑÕİĴļ²čÑõčë�Ĕê�ļñÕ�ÕĆÕČÕčļĴ�Ĕê�ÊĔļñ�ļÕËñčõ-
Ë²ĆõļŘ� ²čÑ� ËİõļõË²Ć� İÕŤÕËļõĔč� Ĕč� ËõİËŁĆ²İ� ²čÑ�
İÕëÕčÕİ²ļõŕÕ� ĭİĔËÕĴĴÕĴ� ļñ²ļ� ÑÕĴõëčÕİĴʞ� ĴĭÕ-
ËõţË²ĆĆŘ� ļñĔĴÕ�ŖñĔ�²İÕ�ĭ²Řõčë�ĭ²İļõËŁĆ²İ� ²ļ-
ļÕčļõĔč�ļĔ�ÕčŕõİĔčČÕčļ²Ć�õĴĴŁÕĴʞ�²İÕ�ŁĴõčë�õč�
ļñÕõİ�ĭİĔêÕĴĴõĔčʣ��ñõĴ�ļñÕČÕ�Ŗ²Ĵ�Ť²čăÕÑʞ�ÑŁİ-
õčë� ļñÕ�İÕĴÕ²İËñʞ�ÊŘ� ļñ²ļ�Ĕê� ļñÕ�ÕêêÕËļõŕÕčÕĴĴ�
Ĕê�ÕčŕõİĔčČÕčļ²Ć�ËĔČČŁčõË²ļõĔč�²čÑ�ËŁĆļŁİ²Ć�
õčĴõëñļ�õčļĔ�ŕõĴŁ²Ć�ÑÕĴõëčʣ�Eč�ļñõĴ�İÕĴĭÕËļʞ�ËŁİ-
İÕčļ� ËĔČČŁčõË²ļõĔč� Ĵļİ²ļÕëõÕĴ� Ĕč� ÕčŕõİĔč-
ČÕčļ²Ć� õĴĴŁÕĴ� ËĔčêİĔčļ� ŁĴ� Ŗõļñ� ļñÕ� ĭ²İ²ÑĔŗ�
Ĕê�ļŖĔ�ËĔčļİ²Ĵļõčë�ÕêêÕËļĴʝ�õčËİÕ²Ĵõčë�õčÑõêêÕİ-
ÕčËÕ�Ĕč�ļñÕ�ĔčÕ�ñ²čÑ�²čÑ�ÕËĔʴ²čŗõÕļŘ�Ĕč�ļñÕ�
ĔļñÕİ�ʰAõËăČ²č�²čÑ�\²İăĴʞ�ɿɽɿɿʱʣ

Approach and Methods
�ñÕ� Ĵļ²İļõčë� ĭĔõčļ� Ĕê� ļñÕ� İÕĴÕ²İËñ� Ŗ²Ĵ� ļñÕ�
õÑÕčļõţË²ļõĔč�²čÑ�ËİõļõË²Ć�²č²ĆŘĴõĴ�Ĕê�ļñÕ�²ŕ²õĆ-
²ÊĆÕ�ĆõļÕİ²ļŁİÕ�Ĕč�ļñÕ�ļĔĭõËʞ�ļĔëÕļñÕİ�Ŗõļñ�ļñÕ�
ÑÕţčõļõĔč� Ĕê� ļñÕ� ËĔčËÕĭļŁ²Ć� êİ²ČÕŖĔİă� ²čÑ�
ËİõļÕİõ²�Č²ļİõŗ�êĔİ�ļñÕ�õÑÕčļõţË²ļõĔč�²čÑ�²č²ĆŘ-
ĴõĴ� Ĕê� ËõİËŁĆ²İ� ÑÕĴõëč� ²ËļõŕõļõÕĴʣ� �ñÕ� Ĵļ²İļõčë�
ĭĔõčļ�Ŗ²Ĵ�SÕččÕļñ��ĔŁĆÑõčëʿĴ�ČÕļ²ĭñĔİ�Ĕê�ļñÕ�
ËĔŖÊĔŘ�ÕËĔčĔČŘ�²čÑ�ļñÕ�Ĵĭ²ËÕČ²č�ÕËĔčĔČŘ�
ʰ�ĔŁĆÑõčëʞ� ɾʆʃʃʱʞ� ļñÕ� ËĔčËÕĭļ� Ĕê� ʼ�İ²ÑĆÕ� ļĔ�
�İ²ÑĆÕʽ� êĔİČŁĆ²ļÕÑ� ÊŘ� ¥õĆĆõ²Č� \Ë"ĔčĔŁëñ�
²čÑ�\õËñ²ÕĆ��İ²Łčë²İļ� õč�ɿɽɽɿ�ʰ\Ë"ĔčĔŁëñʞ�
�İ²Łčë²İļ�ɿɽɽɿʱ�²čÑ�ļñÕ�ÑõêêÕİÕčļ�ÑÕţčõļõĔčĴ�Ĕê�
ËõİËŁĆ²İ�ÕËĔčĔČŘʞ�Õʣëʣ�ÊŘ��ļ²ñÕĆ�ʰ�ļ²ñÕĆʞ�ɿɽɽʃʱʞ�
&ĆĆÕč�\²Ë�İļñŁİ�:ĔŁčÑ²ļõĔč�ʰ&ĆĆÕč�\²Ë�İļñŁİ�
:ĔŁčÑ²ļõĔčʞ�ɿɽɾʀʱʞ��²Ł�²čÑ�cÊÕİñŁÊÕİ�ʰ�²Ł�Õļ�
²Ćʣ�ɿɽɾʆʱʞ��ĔČĭ²č�ʰ�ĔČĭ²čʞ��İ²ČÊõĆĆ²ʞ�ɿɽɿɾʱ�²Ĵ�
ŖÕĆĆ�²Ĵ�ļñÕ�ɿɽɾʂ�ĔêţËõ²Ć�ÑÕţčõļõĔč�Ĕê�ļñÕ�&ŁİĔ-
ĭÕ²č��ĔČČõĴĴõĔč� õč�ŖñõËñ� ļñÕ� Ćõčă�ÊÕļŖÕÕč�
ËõİËŁĆ²İ�ÕËĔčĔČŘ�²čÑ�ÑÕĴõëč�õĴ�ĔčÕ�Ĕê�ļñÕ�ăÕŘ�
ĭĔõčļĴʝ�̓ �ÕļļÕİ�ÑÕĴõëč�Ë²č�Č²ăÕ�ĭİĔÑŁËļĴ�ČĔİÕ�
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ÑŁİ²ÊĆÕ�Ĕİ�Õ²ĴõÕİ�ļĔ�İÕĭ²õİʞ�Łĭëİ²ÑÕ�Ĕİ�İÕČ²č-
Łê²ËļŁİÕʽ�ʰ&ŁİĔĭÕ²č��ĔČČõĴĴõĔč�ɿɽɾʂʞ�ĭʣ�ʁʱʣ�
�ļ²İļõčë� êİĔČ� ļñÕ� &ĆĆÕč� \²Ë�İļñŁİ� :ĔŁčÑ²-
ļõĔčʿĴ�ÊŁļļÕİŤŘ�Ñõ²ëİ²Č�ʰŖõļñ�²�êĔËŁĴ�Ĕč�ļÕËñ-
čõË²Ć� ËŘËĆÕĴʱʞ� ļñÕ� êĔŁčÑ²ļõĔčʿĴ� ĔŖč� �ÕĴĔĆŕÕ�
ĴËñÕČÕ� ʰ&ĆĆÕč� \²Ë�İļñŁİ� :ĔŁčÑ²ļõĔčʞ� ɿɽɾʀʱʞ�
ļñÕ�Ĵļİ²ļÕëõÕĴ�ĭİĔĭĔĴÕÑ�ÊŘ� ļñÕ��ĔŘ²Ć��ĔËõÕļŘ�
êĔİ��İļĴ�ʰ���ʞ�ɿɽɾʃʱ�²čÑ�ļñÕ��õİËŁĆ²İ�"ÕĴõëč�êĔİ�
¦�:İ²ČÕŖĔİă�ʰ:İ²čËĔčõ�et al.,�ɿɽɿɽʱʞ�²�Č²ļİõŗ�
ËĔčĴõĴļõčë�Ĕê�ʀɿ�ÑÕĴõëč�Ĵļİ²ļÕëõÕĴ�ÑõŕõÑÕÑ�õčļĔ�
ʃ�ļñÕČÕĴ�Ŗ²Ĵ�ÑÕţčÕÑ�ʰõČëʣ�ɽʀʱʣ
:Ĕİ� Ñ²ļ²� ËĔĆĆÕËļõĔčʞ� ²č� ĔčʴÑÕĴă� ĴÕ²İËñ� Ŗ²Ĵ�
ĭÕİêĔİČÕÑ�ļñİĔŁëñ�ļñÕ�ŁĴÕ�Ĕê�ăÕŘŖĔİÑĴʞ�ĭĔİ-
ļ²ĆĴ�²čÑ�ŖÕÊĴõļÕĴ�Ĕê�Ĕİë²čõĴ²ļõĔčĴ�ÑÕÑõË²ļÕÑ�ļĔ�
ļñÕ�ËõİËŁĆ²İ�ÕËĔčĔČŘʞ�ĭŁÊĆõË²ļõĔčĴ�Ĕč�ļñÕ�ļĔĭõË�
²čÑ� ÑÕĴõëč� ÕŗËÕĆĆÕčËÕ� ʰõčËĆŁÑõčë� �Ñõ� EčÑÕŗʞ�
�ĔČĭ²ĴĴĔ�ÑʿcİĔʱʞ�Ë²ļ²ĆĔëŁÕĴ�Ĕê�ÕŗñõÊõļõĔčĴ�Ĕč�
ļĔĭõËĴ� İÕĆ²ļÕÑ� ļĔ�ÕčŕõİĔčČÕčļ²Ć� ĴŁĴļ²õč²ÊõĆõļŘʞ�
²čÑ� ļİ²ÑÕ� Č²ë²şõčÕĴʣ� �ñÕ� ţÕĆÑ� Ĕê� õčŕÕĴļõë²-
ļõĔč�Ŗ²Ĵ�ËõİËŁČĴËİõÊÕÑ�Ĕč�ļñÕ�Ê²ĴÕ�Ĕê�²�ĴÕİõÕĴ�
Ĕê� ĴÕĆÕËļõĔč� ĭ²İ²ČÕļÕİĴ� õčËĆŁÑõčë� ²� êĔËŁĴ� Ĕč�
ĔêţËÕĴ� Ĕİ� õčÑõŕõÑŁ²Ć� ÑÕĴõëčÕİĴ� Ê²ĴÕÑ� õč� Eļ²ĆŘʞ�
ļñÕ�õčÑŁĴļİõ²Ć�č²ļŁİÕ�Ĕê�ļñÕ�ĭİĔÑŁËļĴ�ÑÕĴõëčÕÑ�
ʰŖõļñ�ļñÕ�ÕŗËĆŁĴõĔč�Ĕê�ļñÕ�ËĆĔļñõčë�ĴÕËļĔİ�²Ĵ�õļ�
êĔĆĆĔŖĴ�ŕÕİŘ�ĴĭÕËõţË�ÑŘč²ČõËĴ�²čÑ�ĭİĔËÕĴĴÕĴʱʞ�
ļñÕ�ËĔČĭĆõ²čËÕ�Ŗõļñ�ĔčÕ�Ĕİ�ČĔİÕ�Ĕê�ļñÕ�ËİõļÕ-
İõ²�õč�ļñÕ�Č²ļİõŗʞ�²čÑʞ�ţč²ĆĆŘʞ�ļñÕ�²ĭĭĆõË²ļõĔč�Ĕê�
ËõİËŁĆ²İ�ÕËĔčĔČŘ�ÑÕĴõëč�Ĵļİ²ļÕëõÕĴ�õč�ĭİĔÑŁËļĴ�
ËŁİİÕčļĆŘ�Ĕč�ļñÕ�Č²İăÕļʣ
�ñÕ�ĴŁİŕÕŘ�Č²ÑÕ�õļ�ĭĔĴĴõÊĆÕ�ļĔ�õÑÕčļõêŘ�²�Ĵ²Č-
ĭĆÕ�Ĕê�²ÊĔŁļ�ĔčÕ�ñŁčÑİÕÑ�ÑÕĴõëčÕİĴʞ�Ĕê�ŖñõËñ�
ʄʅ�ĭİĔÑŁËļ�ÑÕĴõëčÕİĴ�ŖñĔĴÕ�²ËļõŕõļŘ�ĭİĔŕÕÑ�ļĔ�
ÊÕ�Ĕê�ĭ²İļõËŁĆ²İ�õčļÕİÕĴļ�ļĔ�ļñÕ�İÕĴÕ²İËñʣ��êļÕİ�
²č�²ĴĴÕĴĴČÕčļ�Ĕê�ļñÕõİ�ëÕĔëİ²ĭñõË²Ć�ÑõĴļİõÊŁ-
ļõĔč� ²čÑ� ĴŁÊĴÕįŁÕčļ� Č²ĭĭõčë� Ŗõļñ� ĴĭÕËõţË�
õčêĔëİ²ĭñõËĴ� ʰõČëëʣ� ɽɾʴɽɿʱʞ� ²č� ²č²ĆŘĴõĴ� Ĕê� ļñÕ�
ŁĴÕ�Ĕê�ļñÕ�ʀɿ�ÑÕĴõëč�Ĵļİ²ļÕëõÕĴ�Ŗ²Ĵ�Ë²İİõÕÑ�ĔŁļʣ�
�ñÕ�Č²ĭĭõčë� ËĔčţİČÕÑ�ĔčÕ�Ĕê� ļñÕ� İÕĴÕ²İËñ�
ñŘĭĔļñÕĴÕĴʞ� õʣÕʣ� ļñÕ� ëÕĔëİ²ĭñõË²Ć� ĆĔË²ļõĔč� Ĕê�
ļñÕĴÕ�ÑÕĴõëčÕİĴ�õč�]ĔİļñÕİč�Eļ²ĆŘʞ�ĭ²İļõËŁĆ²İĆŘ�
õč�ļñÕ�İÕëõĔčĴ�Ĕê�VĔČÊ²İÑŘ�²čÑ�¤ÕčÕļĔʞ�Ŗõļñ�²�
ËĆÕ²İ�ĭİÕŕ²ĆÕčËÕ�Ĕê�ļñÕ�ËõļŘ�Ĕê�\õĆ²čʞ�ŖñõËñ�õĴ�
ĴļõĆĆ�ļñÕ�Ë²ļ²ĆŘĴļ�êĔİ�ļñÕ�ÕčÕİëõÕĴ�ËĔččÕËļÕÑ�ļĔ�
ĭİĔÑŁËļ�ÑÕĴõëčʣ
�ČĔčë� ļñÕ� ʄʅ�Ë²ĴÕĴ� õÑÕčļõţÕÑʞ�ŖñõËñ�ËĔčĴļõ-
ļŁļÕ� ļñÕ� ëÕčÕİ²Ć� êİ²ČÕ� Ĕê� İÕêÕİÕčËÕʞ� ɾɽ�ŖÕİÕ�
ĴÕĆÕËļÕÑ�²Ĵ�ĭ²İļõËŁĆ²İĆŘ�ĴõëčõţË²čļ�êĔİ�ļñÕ�įŁ²Ć-
õļŘ�²čÑ�ÑÕĭļñ�Ĕê�ļñÕõİ�²ĭĭİĔ²Ëñ�ļĔ�ļñÕ�ļñÕČÕĴ�
Ĕê� ËõİËŁĆ²İõļŘ� ²čÑʞ� ļñÕčʞ� êĔİ� ļñÕõİ� ÑõĴļİõÊŁļõĔč�
ĔŕÕİ�ļñÕ�Eļ²Ćõ²č�ļÕİİõļĔİŘʞ�ļñÕ�ŕ²İõÕļŘ�Ĕê�ĴÕËļĔİĴ�
õč�ŖñõËñ�ļñÕŘ�ĔĭÕİ²ļÕʞ�²čÑ�ļñÕ�Ĕİõëõč²ĆõļŘ�²čÑ�
įŁ²čļõļŘ�Ĕê�Ĵļİ²ļÕëõÕĴ�²ÑĔĭļÕÑʣ��ñÕ�ļÕč�ÑÕĴõëč�
ĔêţËÕĴ��Ĕŕİ²ĭĭÕčĴõÕİĔʞ��ĭ²ĆŕõÕİõ�˯�"ÕĆ��õĔļļĔʞ�
¥ĔĔÑĆŘʞ�;ŁČʞ��ļÕĆõÕİĴ��ĔČÕĔʞ�EİÕčÕ�EŕĔõʞ�\\�
"ÕĴõëčʞ��įŁõČʞ�¥ñŘ�]Ĕļʞ�:İ²čËÕĴËĔ�:²ËËõčʣ
EčêĔİČ²ļõĔč�ĔÊļ²õčÕÑ� õč� ļñÕ�ŕ²İõĔŁĴ� Ĵļ²ëÕĴ�Ĕê�
ļñÕ�İÕĴÕ²İËñ�ñ²ŕÕ�ÊÕÕč�ĴŁČČ²İõĴÕÑ�õč�²�ĴÕİõÕĴ�
Ĕê� õčêĔëİ²ĭñõËĴʣ� �ñÕĴÕ� İÕĭİÕĴÕčļ� ļñÕ� ĭĔõčļ� Ĕê�
ËĔčŕÕİëÕčËÕ�Ĕê�²ĆĆ�ļñÕ�Ñ²ļ²ʞ�ËĔčĴõÑÕİ²ļõĔčĴ�²čÑ�
İÕŤÕËļõĔčĴ� ë²ļñÕİÕÑ� ÑŁİõčë� ļñÕ� İÕĴÕ²İËñ� ²čÑ�
ĔêêÕİ�²�ËĔčËõĴÕ�õčÑõË²ļõĔč�Ĕê�ļñÕ�ĭÕİŕ²ĴõŕÕčÕĴĴ�
Ĕê�ļñÕ�ÑÕĴõëč�Ĵļİ²ļÕëõÕĴ�Ëñ²İ²ËļÕİõĴļõË�Ĕê��õİËŁ-
Ć²İ�ÑÕĴõëčʣ�\ĔÑŁĆ²İõļŘʞ�ÑŁİ²ÊõĆõļŘʞ�ČõčõČõĴ²ļõĔč�
Ĕê� Č²ļÕİõ²Ć� ÑõŕÕİĴõļŘʞ� ÑÕĴõëč� êĔİ� ÑõĴ²ĴĴÕČÊĆŘʞ�
ê²ËõĆõļ²ļõĔč�Ĕê�İÕËŘËĆõčë�ĔĭÕİ²ļõĔčĴʞ�ĴõčëĆÕʴČ²-
ļÕİõ²ĆõļŘ�²čÑ�ĴŘĴļÕČ�ÑÕĴõëč�ĭİĔËÕĴĴÕĴ�ļñ²ļ�ÕČ-
ĭñ²ĴõĴÕ� ļñÕ� õčŕĔĆŕÕČÕčļ�Ĕê�ÑõêêÕİÕčļ�ĭ²İļčÕİĴ�
²İÕ�ļñÕ�ČĔĴļ�êİÕįŁÕčļ�²čÑ�ËĔčĴĔĆõÑ²ļÕÑ�²ËļõĔčĴ�
õč�ĭİĔÑŁËļ�ÑÕĴõëč� ļñõčăõčë� ʰêĔİ� ²�įŁ²čļõļ²ļõŕÕ�
õčÑõË²ļõĔč�Ĕê�ļñÕ�ŁĴÕ�Ĕê�Ĵļİ²ļÕëõÕĴ�ĴÕÕ�õČëʣ�ɽʃʱʣ�

�ñÕĴÕ�²č²ĆŘĴÕĴ�ŖÕİÕ�ĴŁÊĴÕįŁÕčļĆŘ�õčļÕİĴÕËļÕÑ�
Ŗõļñ�ļñÕ�ţčÑõčëĴ�Ĕê�õčÑŁĴļİŘ�²č²ĆŘĴõĴ�Ĕč�ÑÕĴõëčʣ�
�ËËĔİÑõčë�ļĔ�ļñÕ�ČĔĴļ�İÕËÕčļ�²č²ĆŘĴÕĴ�ÊŘ��ŘČ-
ÊĔĆ²� ²čÑ�"ÕĆĔõļļÕʞ� êĔİ� Õŗ²ČĭĆÕʞ� ļñÕ� ĴŁĭĭĆŘ� Ĕê�
ÕËĔʴÑÕĴõëč�ĴÕİŕõËÕĴ�ŖõĆĆ�ëİĔŖ�õč�ļñÕ�ļñİÕÕʴŘÕ²İ�
ĭÕİõĔÑ�ɿɽɿɿʴɿʁ�²čÑ�ĴĔČÕ�Ĕê� ļñÕ�İÕëÕčÕİ²ļõŕÕ�
²ĴĭÕËļĴ�ŖõĆĆ�ÊÕ�ÕČĭñ²ĴõĴÕÑʣ�Eč�Design Economy 
2022 ŖÕ�İÕ²Ñʝ�ʼĆĔĔăõčë�²ļ�ļñÕ�čÕŗļ�ļñİÕÕʴŘÕ²İ�
ĭÕİõĔÑ�ɿɽɿɿʴɿɽɿʁʞ�ļñÕ�İÕĆÕŕ²čËÕ�Ĕê�ļñÕ�ÑŁİ²ÊõĆ-
õļŘ� ËĔČĭĔčÕčļ� õč� ÑÕĴõëč�ŖõĆĆ� İÕČ²õč� ŕõİļŁ²ĆĆŘ�
ŁčËñ²čëÕÑ� ʰ˔ɽʣʀ� ĭÕİËÕčļ²ëÕ� ĭĔõčļĴ� ĔŕÕİ� ļñÕ�
ļñİÕÕʴŘÕ²İ�ĭÕİõĔÑʱʞ�ŖñõĆÕ�ļñÕ�êĔËŁĴ�Ĕč�İÕÑŁË-
ļõĔč� ²čÑ� İÕËŘËĆõčë�ŖõĆĆ� ëİĔŖ�ÊŘ� ʂ� ĭÕİËÕčļ²ëÕ�
ĭĔõčļĴʞ� ²čÑ� İÕëÕčÕİ²ļõĔč� ŖõĆĆ� ÕŕÕč� ÕŗËÕÕÑ� ʅ�
ĭÕİËÕčļ²ëÕ�ĭĔõčļĴʽ�ʰ�ŘČÊĔĆ²ʞ�ɿɽɿɿʞ�ĭʣ�ʃʂʱʣ

Results and Discussion
�ñÕ�İÕĴÕ²İËñ�ñ²Ĵ� ļñŁĴ�ëÕčÕİ²ļÕÑ�²�ţİĴļ�Č²ĭ�
Ĕê�ļñÕ�ĭİĔÑŁËļ�ÑÕĴõëčÕİĴ� õč� Eļ²ĆŘ�ŖñĔ�²İÕ� õč-
ŕĔĆŕÕÑ� õč� ÑÕĴõëč� ĭİ²ËļõËÕĴ� ËĔččÕËļÕÑ� ļĔ� Ëõİ-
ËŁĆ²İ�ÕËĔčĔČŘ�Ĵļİ²ļÕëõÕĴʣ�:²İ� êİĔČ�²õČõčë�²ļ�
Õŗñ²ŁĴļõŕÕčÕĴĴʞ�ļñÕ�ĴŁİŕÕŘ�ñ²Ĵ�Õč²ÊĆÕÑ�²�ŕÕİŘ�
ŕ²İõÕÑ� ĭ²čĔİ²Č²� ļĔ� ÕČÕİëÕʞ� êİĔČ� ÊĔļñ� ļñÕ�
ĭĔõčļ�Ĕê�ŕõÕŖ�Ĕê�ĭİ²ËļõËÕĴ�²čÑ�ĭĔÕļõËĴʞ�Ë²ĭ²ÊĆÕ�
Ĕê�ĔêêÕİõčë�ñõčļĴ�Ĕê�ÕŗĭÕİõČÕčļ²ļõĔč�²čÑ�ĴĔĆŁ-
ļõĔčĴ�ŁĴÕêŁĆ� êĔİ� ļñÕ�ĭÕİŕ²ĴõŕÕčÕĴĴ�Ĕê� ļñÕ�Ëõİ-
ËŁĆ²İ�ÕËĔčĔČŘ�Ŗõļñõč�ļñÕ�č²ļõĔč²Ć�ÕËĔčĔČõËʴ
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ĭĔİļ²čËÕ� Ĕê� õčļÕİļŖõčõčë� ļñÕ� ļŖĔ� ļİ²čĴõļõĔčĴʞ�
ÕËĔĆĔëõË²Ć�²čÑ�Ñõëõļ²Ćʞ�õĴ�ÕŕõÑÕčļ�õê�ŖÕ�ËĔčĴõÑÕİ�
čĔļ�ĔčĆŘ�ļñÕ�ļÕËñčõË²ĆʴČ²ļÕİõ²Ć�ê²ËļĔİĴ�ÊŁļ�²ĆĆ�
ļñÕ�²ĴĭÕËļĴ�İÕĆ²ļÕÑ�ļĔ�ļñÕ�ËŁĆļŁİÕ�Ĕê�ÑÕĴõëčʞ�ļñÕ�
ĴÕčĴÕ� Ĕê� ÑÕĴõëč� ²ËļõĔčʞ� ļñÕ� ËĔččÕËļõĔč� Ŗõļñ�
ÊŁĴõčÕĴĴ�ČĔÑÕĆĴ�²čÑ�ļñÕ�ĴŘĴļÕČõË�²čÑ�ËĔĆĆ²ÊĔ-
İ²ļõŕÕ�ÑõČÕčĴõĔčʣ
�ñÕ� İÕĴŁĆļĴ� ²ĆĴĔ�Č²ÑÕ� õļ� ĭĔĴĴõÊĆÕ� ļĔ� ËĔčţİČ�
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ļñÕ�ëÕĔëİ²ĭñõË²Ć�ĆĔË²ļõĔč�Ĕê�ļñÕ�ÑÕĴõëčÕİĴ�ČĔĴļ�
²ËļõŕÕ�Ĕč�ļñÕ�ļñÕČÕĴ�ÊÕõčë�İÕĴÕ²İËñÕÑʞ�Ĕİ�ļñÕ�
ñ²ÊõļŁ²Ć�²ĭĭĆõË²ļõĔč�õč�ÑÕĴõëč�ĭİ²ËļõËÕ�Ĕê�ËÕİ-
ļ²õč� Ĵļİ²ļÕëõÕĴ� ļĔ� ļñÕ� ÑÕļİõČÕčļ� Ĕê� ĔļñÕİĴʱʣ�
�ÕĴõÑÕĴʞ� ļñÕ� ĴŁİŕÕŘ�ñõëñĆõëñļÕÑ�ĴĔČÕ�Ĕİõëõč²Ć�
ĴļİÕčëļñĴ�²čÑ�ŖÕ²ăčÕĴĴÕĴ�ʰĭÕİļ²õčõčëʞ�õč�ĭ²İ-
ļõËŁĆ²İʞ�ļĔ�ļñÕ�İÕ²Ć�ăčĔŖĆÕÑëÕ�Ĕê�ļñÕ�čĔÑ²Ć�Ĵļİ²ļ-
ÕëõÕĴ�êĔİ�ËõİËŁĆ²İõļŘ�²čÑ�ļñÕ�²ĴĭÕËļĴ�Ĕê�ËĔČČŁ-
čõË²ļõĔčʱ�ŖñõËñ�²İÕ�ĔčĆŘ�Č²İëõč²ĆĆŘ�ÑÕ²Ćļ�Ŗõļñ�
ÊŘ�ļñÕ�İÕĴÕ²İËñ�õč�ļñõĴ�ţÕĆÑ�ŁĴŁ²ĆĆŘ�êĔËŁĴÕÑ�Ĕč�
ËĔČĭ²čõÕĴ�²čÑ�ĭİĔÑŁËļõĔčĴʣ
;ÕčÕİ²ĆĆŘ�ĴĭÕ²ăõčëʞ�õč�ļñÕ�Eļ²Ćõ²č�ĭ²čĔİ²Č²ʞ�Õŗ-
ËĆŁÑõčë�ļñÕ�Ë²ĴÕĴ�Ĕê�ÕŗËÕĆĆÕčËÕ�Õŗ²ČõčÕÑʞ�ļñÕ�
ČĔĴļ�ËİõļõË²Ć�²ĴĭÕËļĴ�ļñ²ļ�ÕČÕİëÕÑ�õčËĆŁÑÕʝ
ʳ� ²� İ²ļñÕİ� êİ²ëČÕčļÕÑ� ĭ²čĔİ²Č²� Ĕê� ÑÕĴõëč�
ĔêţËÕĴ� ²čÑ� êİÕÕĆ²čËÕ� ÑÕĴõëčÕİĴ� ²čÑ� ²� Ć²Ëă�
Ĕê� ËĔČČŁčõË²ļõĔč� ÊŘ� ļñÕ� ÑÕĴõëčÕİĴ� ļñÕČ-
ĴÕĆŕÕĴʨ

ʳ�ļñÕ�²ĆČĔĴļ�ļĔļ²Ć�²ÊĴÕčËÕ�Ĕê�ļñÕ�ÕČĭĆĔŘČÕčļ�
Ĕê� SÕŘ� |ÕİêĔİČ²čËÕ� EčÑõË²ļĔİĴ� ʰS�EĴʱʞ� Ĕê�
ĴŘĴļÕČĴ�êĔİ�ČÕ²ĴŁİõčë�İÕĴŁĆļĴ�²čÑ�ÊÕčÕţļĴ�
²ËñõÕŕÕÑʣ��ĭ²İļ�êİĔČ�²�êÕŖ�Ë²ĴÕĴʞ�ļñÕ�ŁĴÕ�Ĕê�
ʼËĔČČĔč�ĴÕčĴÕ�ČÕļİõËĴʽ�õčĴļÕ²Ñ�Ĕê�ČĔİÕ�Õŗ-
įŁõĴõļÕĆŘ�ĴËõÕčļõţË�ČÕļñĔÑĴ�Ĕê�ČÕ²ĴŁİÕČÕčļ�
õĴ�êİÕįŁÕčļ�²ČĔčë�ÑÕĴõëčÕİĴʣ�]ĔļŖõļñĴļ²čÑ-
õčë�ļñÕ�čÕÕÑ�êĔİ�²�ĴŘĴļÕČõË�Õŕ²ĆŁ²ļõĔč�Ĕê�ļñÕ�
İÕĴŁĆļĴ� ĔÊļ²õčÕÑʞ� ļñÕ� ²ÊĴÕčËÕ� Ĕê� ČÕ²ĴŁİÕ-
ČÕčļ�ĴŘĴļÕČĴ�Ĕİ�ļñÕ�²ĭĭĆõË²ļõĔč�Ĕê�İŁĆÕĴ�²čÑ�

ļĔĔĆĴ� ļñ²ļ�²İÕ�²ĆİÕ²ÑŘ�ĭİÕĴÕčļ�²čÑ�ËĔčĴĔĆõ-
Ñ²ļÕÑʞ�İÕĭİÕĴÕčļĴ�²�ĴĭÕËõţË�Ëñ²İ²ËļÕİõĴļõË�Ĕê�
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ĴõëčÕİĴ�ļñÕČĴÕĆŕÕĴʨ
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ÕčŕõİĔčČÕčļ²Ć� ĴŁĴļ²õč²ÊõĆõļŘ� ²čÑ� ļñĔĴÕ�
ĴĭÕËõţË�ļĔ�ËõİËŁĆ²İõļŘʣ

|İÕËõĴÕĆŘ�õč�İÕĆ²ļõĔč�ļĔ�ļñõĴ�²ĴĭÕËļʞ�ļñÕ�İÕĴÕ²İËñ�
²ĆĴĔ�ËĔčţİČÕÑ� ļñ²ļ� ļñÕ�ČĔĴļ� êİÕįŁÕčļĆŘ�ŁĴÕÑ�
Ĵļİ²ļÕëõÕĴ�²İÕ�ļñĔĴÕ�ĆõčăÕÑ�ļĔ�İÕËŘËĆõčë�²čÑ�ļñÕ�
ŁĴÕ�Ĕê�ĴÕËĔčÑ²İŘ�İ²Ŗ�Č²ļÕİõ²ĆĴ� ËhĔčĴõÑÕİÕÑ�ÊŘ�
ĴĔČÕ�ĴËñĔĆ²İĴ�ĴŁËñ�²Ĵ�¥²ĆļÕİ��ļ²ñÕĆ�ļĔ�ÊÕ�Č²İ-
ëõč²Ć� õč�ļñÕ�ËõİËŁĆ²İ�ÕËĔčĔČŘ �ɦŖñõĆÕ�ļñÕİÕ�²İÕ�
ĔļñÕİ� ĭĔĴĴõÊĆÕ� Ĵļİ²ļÕëõÕĴʞ� õč� ĭ²İļõËŁĆ²İ� ļñĔĴÕ�
ĆõčăÕÑ�ļĔ�ļñÕ�ĭÕİêĔİČ²čËÕ�ÕËĔčĔČŘ�²čÑ�Ëñ²čë-
õčë�ÊŁĴõčÕĴĴ�ČĔÑÕĆĴʞ�ŖñõËñ�²İÕ�čĔļ�ŘÕļ�êŁĆĆŘ�Łč-
ÑÕİĴļĔĔÑ�²čÑ�ĭŁļ�õčļĔ�ĭİ²ËļõËÕʞ�ĴŁËñ�²Ĵ�õč�ļñÕ�
Ë²ĴÕ� Ĕê� Łĭëİ²Ñ²ÊõĆõļŘʞ� İÕČ²čŁê²ËļŁİõčëʞ� Ĵñ²İ-
õčë�²čÑ�ļñÕ�ļİ²čĴõļõĔč�êİĔČ�ĭİĔÑŁËļ�ļĔ�ĴÕİŕõËÕʣ�
�ñÕĴÕ� ²İÕ� ²ĴĭÕËļĴ� Ĕč�ŖñõËñ� ²ļļÕčļõĔč� ĴñĔŁĆÑ�
ÊÕ�êĔËŁĴÕÑ�²čÑ�êĔİ�ŖñõËñ�ŁĭĴăõĆĆõčë�²ËļõĔčĴ�õč�
ËĔČĭ²čõÕĴ�²čÑ�ĴĭÕËõţË�ļİ²õčõčë�êĔİ�ŁĭËĔČõčë�
ÑÕĴõëčÕİĴ�ŖõĆĆ�ÊÕ�čÕËÕĴĴ²İŘ�êĔİ�ļñÕ�êŁļŁİÕʣ
:ŁİļñÕİ�ĴĭÕËõ²Ć�ËĔčĴõÑÕİ²ļõĔč�ĴñĔŁĆÑ�ÊÕ�ëõŕÕč�
ļĔ� ËĔČČŁčõË²ļõĔčʣ� �ñÕ� ²č²ĆŘĴõĴ� ĴñĔŖĴ� ļñ²ļ�
ĔčĆŘ� ²�ČõčĔİõļŘ�Ĕê�ÑÕĴõëčÕİĴ�Ê²ĴÕ� ļñÕõİ� ËĔČ-
ČŁčõË²ļõĔč�Ĕč�ļñÕ�ËõİËŁĆ²İ�²ĭĭİĔ²Ëñʞ�ŖñõĆÕ�ļñÕ�
Č²āĔİõļŘʞ�ÑÕĴĭõļÕ�ñ²ŕõčë�ĴŁõļ²ÊĆÕ�²čÑ�Ĵñ²İÕ²ÊĆÕ�
ËĔčļÕčļĴʞ�²İÕ�õč�ĔčÕ�Ĕê�ļñÕĴÕ�ļñİÕÕ�ËĔčÑõļõĔčĴʝ�
ļñÕŘ� ÑĔ� čĔļ� ËĔČČŁčõË²ļÕ� ļñÕõİ� ĭİĔāÕËļĴ� õč�
ëÕčÕİ²Ćʨ� ļñÕŘ� ËĔČČŁčõË²ļÕ� ļñÕČ� ÊŁļ� ÑĔ� čĔļ�
ĴĭÕËõêŘ�ļñÕ�ËõİËŁĆ²İ�²ĭĭİĔ²Ëñʨ�ļñÕŘ�ËĔČČŁčõ-
Ë²ļÕ�ļñÕČ�ÊŘ�ĔčĆŘ�ëõŕõčë�²�ëÕčÕİõË�õčÑõË²ļõĔč�Ĕê�
ÕčŕõİĔčČÕčļ²Ć�ĴŁĴļ²õč²ÊõĆõļŘʞ�ŖõļñĔŁļ�ČÕčļõĔč-
õčë�ļñÕ�ËõİËŁĆ²İ�²ĭĭİĔ²Ëñʣ

Conclusions
�ñÕ�İÕĴÕ²İËñ�ŖĔİă�ñõëñĆõëñļÕÑ�ĴĔČÕ�ĴŁÊĴļ²č-
ļõ²Ć�õĴĴŁÕĴ�²čÑ�ĴĔČÕ�Ñ²čëÕİĴ�ļñ²ļ�ĴñĔŁĆÑ�čĔļ�ÊÕ�
ŁčÑÕİÕĴļõČ²ļÕÑ�Ŗõļñ�İÕë²İÑ�ļĔ�ļñÕ�ļÕËñčõË²ĆõļŘ�
Ĕê�ÑÕĴõëč�²čÑ� õļĴ� õčŤŁÕčËÕ�Ĕč� ļñÕ�ĴŁËËÕĴĴ�Ĕê�
�õİËŁĆ²İ�&ËĔčĔČŘ�õččĔŕ²ļõĔč�ĭİĔËÕĴĴÕĴʣ��ĔČÕ�
Ĕê�ļñÕĴÕ�õĴĴŁÕĴ�ËĔčţİČ�Ŗñ²ļ�Ŗ²Ĵ�²ĆĴĔ�êĔŁčÑ�õč�
ļñÕ�Ë²ĴÕ�Ĕê�ËĔČĭ²čõÕĴʣ��ñÕ�ţİĴļ�Ĕê�ļñÕĴÕ�ËĔč-
ËÕİčĴ�ĴĔČÕ�ÕİİĔčÕĔŁĴ�ĔŕÕİĆ²ĭĴ�ÊŘ�ĴõČĭĆõţË²-
ļõĔčʝ�ÊÕļŖÕÕč�ÕčŕõİĔčČÕčļ²Ć�ĴŁĴļ²õč²ÊõĆõļŘ�²čÑ�
ËõİËŁĆ²İõļŘ� ²čÑ� ÊÕļŖÕÕč� ËõİËŁĆ²İõļŘ� ²čÑ� İÕËŘ-
ËĆõčëʩŁĭËŘËĆõčëʣ
�ĔččÕËļÕÑ�ļĔ�ļñõĴʞ�ļñÕİÕ�õĴ�²�êŁİļñÕİ�ĭĔõčļ�Ĕê�
²ļļÕčļõĔčʝ�ļñÕ�ËŁĆļŁİ²Ć�ÑÕÕĭÕčõčë�Ĕê�ļñÕ�ŕõĴŁ²Ć�
ËĔČČŁčõË²ļõĔč�ĭİĔāÕËļ�İÕĆ²ļÕÑ�ļĔ�ļñÕĴÕ�õĴĴŁÕĴʞ�
õč�ËĔčļİ²Ĵļ�ļĔ�ļñÕ�ÑŘč²ČõËĴ�Ĕê�ÊĔļñ�ŁčõčļÕč-
ļõĔč²Ć� ëİÕÕčŖ²Ĵñõčë� ʰļĔ� ËĔŁčļÕİ� ļñõĴ� ŖõĆĆ� ÊÕ�
ĔļñÕİ�ļĔĔĆĴʱ�²čÑ�ëİÕÕčñŁĴñõčëʞ�ŖñõËñ�õĴ�ČŁËñ�
ČĔİÕ�êİÕįŁÕčļ�ļñ²č�ŖÕ�ļñõčăʣ
:ŁİļñÕİČĔİÕʞ� ²ĆļñĔŁëñ� ļñÕİÕ� õĴ� ²�ëÕčÕİ²Ć� İÕ-
čÕŖÕÑ� ĴÕčĴõļõŕõļŘ� Ĕê� ÑÕĴõëčÕİĴʞ� ļñÕİÕ� ÑĔÕĴ�
čĔļ� ÕČÕİëÕʞ� ²ĭ²İļ� êİĔČ� ĴĭĔİ²ÑõË� Ë²ĴÕĴʞ� ļñÕ�
ñ²ÊõļŁ²Ć�ăčĔŖĆÕÑëÕ�²čÑ�²ĭĭĆõË²ļõĔč�Ĕê�ÕĴĴÕč-
ļõ²Ć�Ĵļİ²ļÕëõÕĴ�êĔİ�İÕëÕčÕİ²ļõŕÕ�ĭİĔËÕĴĴÕĴʞ�²čÑʞ�
²ÊĔŕÕ�²ĆĆʞ�Ĕê� ļñÕ�ĭİĔËÕĴĴÕĴ� êĔİ�Õŕ²ĆŁ²ļõčë� ļñÕ�
ÕêêÕËļõŕÕčÕĴĴ�Ĕê�ÑÕĴõëč�²ËļõĔčʣ��Ĕ�ÊÕ�ÕêêÕËļõŕÕʞ�
ļñõĴ�ļİ²čĴõļõĔč�čÕÕÑĴ�õļĴ�ļĔĔĆĴ�ļĔ�ÊÕ�ČĔİÕ�ŖõÑÕ-
ĴĭİÕ²Ñ�²čÑ�ÑÕÕĭĆŘ�ŁčÑÕİĴļĔĔÑ�õč�ļñÕõİ�İÕŕĔĆŁ-
ļõĔč²İŘ�êĔİËÕʣ* 




