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In October 1998, on the occasion of the first conference on design edu-
cation, Richard Buchanan, then Director of The School of Design at Carne-
gie Mellon University, envisioned doctoral education in Design as a
“neoteric enterprise”, aimed at finding novel ways of addressing the new
problems, “thereby creating a new body of learning and knowledge”.
Twenty years after, these words can still be shared: the new problems af-
fecting our globalised, bewildered and worried society are growing in num-
bers and in complexity, and novel ways of sorting them out are more
sought-after than ever.

The present book is part of a series that, since 2017, documents the pro-
duction of the Politecnico di Milano Design Programme, presenting a sum-
mary of the doctoral theses defended each year. Eleven essays are here
gathered into four sections: Design Education; Collaborative Processes; Cul-
tural and Creative Companies; Technology for Social Change. 

In the variety of the researched topics, a common trait can be found in
the continuous need of updated ways of addressing complex problems. It
is such need that drives the evolving boundaries of design research forward,
not just within our Doctoral Programme, but within all the national and in-
ternational Doctoral Programmes in Design we are acquainted with.

Lucia Rampino is an Associate Professor at Politecnico di Milano, Depar-
tment of Design. In her research activity, she explores theories of design and
the nature of design processes, in particular as they pertain to knowledge
creation and product innovation. She has taken part in various research pro-
jects and serves as reviewer for both Design Journals and Conferences. Since
2009, she is on the Design PhD Faculty of Politecnico di Milano.

Ilaria Mariani, PhD in Design, is Contract Professor at the School of Design,
and post-doc Research Fellow at the Department of Design, Politecnico di Mi-
lano. She designs and researches games (physical, digital and hybrid) and
interactive narratives as complex systems for communication, learning and
social innovation, focusing on assessing their impact on users. On such topics,
she has been taking part in national and international research projects, and
she has been often involved in organizing conferences, reviewing journal and
conference articles.

7000.486
L. RAM

PIN
O

, I. M
ARIAN

I
ADVAN

CEM
EN

TS IN
 DESIG

N
 RESEARCH 

FrancoAngeli
La passione per le conoscenze

ISBN 978-88-917-7229-9

FRANCOANGELI
DESIGN INTERNATIONALD.I.

10319.2-7000.486_319.1-7000.319  21/01/19  17:37  Pagina 1



'(6,*1�,17(51$7,21$/�6(5,(6�
�

Direction:�6LOYLD�3LDUGL�
�

Scientific Board:  
$OHVVDQGUR�%LDPRQWL��(]LR�0DQ]LQL��&DUOR�0DUWLQR���

)UDQFHVFD�7RVL��0DULR�3LD]]D��3URPLO�3DQGH�
�
�
�

2YHU� WKH� ODVW� IHZ�\HDUV� WKH� LQWHUQDWLRQDO�GHVLJQ�UHVHDUFK�QHWZRUN�KDV�EHFRPH�DQ�
LPSRUWDQW�UHDOLW\��ZKLFK�KDV�IDFLOLWDWHG�WKH�VKDULQJ�RI�LGHDV�DQG�RSLQLRQV��LPSURYHG�
XQGHUVWDQGLQJ�RI�WKH�VXEMHFW�DQG�LQFUHDVHG�DZDUHQHVV�RI�WKH�SRWHQWLDO�RI�GHVLJQ�LQ�
YDULRXV�VRFLR�JHRJUDSKLFDO�FRQWH[WV��
7KH� FXUUHQW� H[SDQVLRQ� RI� WKH� HGXFDWLRQDO� QHWZRUN� DOORZV� WHDFKHUV�� VWXGHQWV��
UHVHDUFKHUV�DQG�SURIHVVLRQDOV�WR�PHHW��ERWK�RQOLQH�DQG�LQ�SHUVRQ���
,W�ZRXOG�VHHP�WKHUHIRUH�WKDW�WKH�WLPH�LV�QRZ�ULJKW�WR�SURSRVH�D�QHZ�VHULHV�RI�ERRNV�
RQ� GHVLJQ�� FRQWULEXWLQJ� WKH� FRQVWUXFWLRQ� RI� WKH� LQWHUQDWLRQDO� GHVLJQ� FRPPXQLW\��
KHOSLQJ�DXWKRUV�EULQJ�WKHLU�ZRUN�RQWR�WKH�ZRUOG�VFHQH��
7KH�'HVLJQ�,QWHUQDWLRQDO�VHULHV�LV�WKXV�ERUQ�DV�D�FXOWXUDO�VHWWLQJ�IRU�WKH�VKDULQJ�RI�
LGHDV�DQG�H[SHULHQFHV�IURP�WKH�GLIIHUHQW�ILHOGV�RI�GHVLJQ��D�SODFH�LQ�ZKLFK�\RX�FDQ�
GLVFRYHU�WKH�ZHDOWK�DQG�YDULHW\�RI�GHVLJQ�UHVHDUFK��ZKHUH�GLIIHUHQW�K\SRWKHVHV�DQG�
GLIIHUHQW� DQVZHUV� SUHVHQW� WKHPVHOYHV�� LQ� DQ� DWWHPSW� WR� GUDZ� XS� D�PDS� RI� ,WDOLDQ�
GHVLJQ��WKRXJK�LQ�D�FRQWLQXRXV�FRPSDULVRQ�ZLWK�WKH�ZRUOG�VFHQH��
'LIIHUHQW�DUHDV�RI�GHVLJQ�ZLOO�EH�LQYHVWLJDWHG��VXFK�DV�IRU�H[DPSOH��IDVKLRQ��LQWHULRU�
GHVLJQ�� JUDSKLF� GHVLJQ�� FRPPXQLFDWLRQ� GHVLJQ�� SURGXFW� DQG� LQGXVWULDO� GHVLJQ��
VHUYLFH�DQG�VRFLDO�LQQRYDWLRQ�GHVLJQ��LQWHUDFWLRQ�GHVLJQ�DQG�HPRWLRQDO�GHVLJQ���
�
%RRNV�SXEOLVKHG�LQ�WKLV�VHULHV�DUH�VHOHFWHG�E\�WKH�6FLHQWLILF�%RDUG�DQG�VXEPLWWHG�WR�
WZR�UHIHUHHV�IRU�SHHU�UHYLHZ��
�
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Abstract 

7KH�SXUSRVH�RI�WKLV�GLVVHUWDWLRQ�LV�WR�LGHQWLI\�WKH�WRROV�WKDW�DUH�QHFHVVDU\�WR�
VWUHDPOLQH�WKH�GHVLJQ�SURFHVV�RI�IDVKLRQ�SURGXFWV�ZLWK�HPEHGGHG�WHFKQRORJ\��

7KLV�VWXG\�HQGHDYRXUV�¿UVW�DQG�IRUHPRVW�WR�VXPPDULVH�DQG�SURYLGH�D�FULW-
LFDO�DQDO\VLV�RI�WKH�VWDWH�RI�WKH�DUW�LQ�IDVKLRQ�LQQRYDWLRQ�E\�UHIHUULQJ�WR�ERWK�
WKH�UHOHYDQW�FRQWHPSRUDU\�OLWHUDWXUH�DQG�PDUNHW�DQDO\VLV�GRFXPHQWDWLRQ��,W�
HVSHFLDOO\�IRFXVHV�RQ�)DVKLRQ7HFK��D�VHFWRU�ZKLFK�GHULYHV�IURP�WKH�LQWHUDF-
WLRQ�EHWZHHQ�IDVKLRQ�DQG�GLJLWDO�WHFKQRORJ\��DQG�LW�H[SORUHV�WKH�UROH�SOD\HG�
E\�QHZ�WHFKQRORJLHV�LQ�FUHDWLQJ�LQWHUDFWLYH�H[SHULHQFHV�IRU�FRQVXPHUV�

7KLV� ZRUN¶V� WKHRUHWLFDO� UHVHDUFK� VWUHVVHV� WKH� JUHDW� RSSRUWXQLWLHV� PDGH�
DYDLODEOH�E\�QHZ�GLJLWDO� WHFKQRORJLHV�HPEHGGHG�LQ�SURGXFWV��HVSHFLDOO\�DV�
IDU�DV�LQWHUDFWLRQ�DQG�WKH�JHQHUDWLRQ�RI�FRQVXPHU�H[SHULHQFHV�DUH�FRQFHUQHG��
DV�ZHOO�DV�WKH�ZLGHVSUHDG�LQWHUHVW�WKDW�SHUYDGHV�PDUNHWV��RQ�WKH�RWKHU�KDQG��
LW�DOVR�HPSKDVLVHV� WKHLU� OLPLWDWLRQV�DQG� WKH�RSHQ�FKDOOHQJHV�GHULYLQJ�IURP�
PHWKRGRORJLFDO�GH¿FLHQFLHV�

%\�XVLQJ�WKH�LGHQWL¿HG�OLPLWDWLRQV�DV�D�SUHPLVH��WKH�VWXG\�WKHQ�LQWURGXFHV�
D�QXPEHU�RI�PHWKRGRORJLFDO�WHVWV�RQ�WKH�GHVLJQLQJ�RI�IDVKLRQ�SURGXFWV�ZLWK�
HPEHGGHG�WHFKQRORJ\��ZKLFK�KDYH�EHHQ�FDUULHG�RXW�ERWK�LQ�DFDGHPLF�FLUFOHV�
DQG�RQ�WKH�PDUNHW��

7KH�RXWFRPH�RI�WKHVH�WHVWV�LV�SUHVHQWHG�DV�D�PHWKRGRORJLFDO�SURSRVDO�DQG�
DV�D�WRRO�IRU�LQWHJUDWLRQ�EDVHG�GHVLJQ��7KLV�DSSURDFK�DOORZV�WKH�VWXG\�WR�KLJK-
OLJKW�WKH�QHHG�WR�WUDLQ�SURIHVVLRQDOV�FDSDEOH�RI�SOD\LQJ�D�FURVV�FXWWLQJ�UROH�LQ�
the integration process between the disciplines and the actors involved.
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A Border Line Condition

Modern Wearable Technologies

$OWKRXJK�HQRUPRXV�SURJUHVV�KDV�EHHQ�PDGH�LQ�WKLV�VHFWRU�DQG�WKH�ERXQG-
DU\�EHWZHHQ�IDVKLRQ�DQG�WHFKQRORJ\�LV�LQFUHDVLQJO\�OHVV�GH¿QHG��WKH�)DVK-
LRQ7HFK�VHFWRU��DQG�HVSHFLDOO\�WKH�ZHDUDEOH�WHFKQRORJLHV�VXEVHW��LV�IDFLQJ�DQ�
LPSRUWDQW�FKDOOHQJH�LQ�VRFLDO��FXOWXUDO��OLQJXLVWLF�DQG�PHWKRGRORJLFDO�WHUPV��

2QH�RI�WKH�UROHV�ZKLFK�IDVKLRQ�KDV�DOZD\V�SOD\HG�LV�WKH�WUDQVIRUPDWLRQ�RI�
WHFKQRORJLFDO�SURJUHVV�VXFK�DV�VPDUW�IDEULFV�RU�QHZ�PDWHULDOV�LQWR�SURGXFWV�
ZKLFK�DUH�ZHDUDEOH�DQG�DSSHDOLQJ�WR�FRQVXPHUV��LQGHHG��IDVKLRQ�DQG�DFFHV-
VRULHV�ZHUH�DPRQJ�WKH�¿UVW�YHFWRUV�WR�EULQJ�WHFKQRORJ\�LQWR�FRQWDFW�ZLWK�WKH�
ERG\¶V�SK\VLFDO�GLPHQVLRQ��)RUWXQDWL�et al.���������DQG�QRZDGD\V�WKH\�DUH�
HVVHQWLDOO\�D�SK\VLFDO�DQG�DHVWKHWLF�H[WHQVLRQ�RI�WKH�ERG\�LWVHOI�

7KH� IDVKLRQ� V\VWHP� LV� QRZ� IXOO\� SHUPHDWHG�E\� WHFKQRORJLFDO� DGYDQFH-
PHQW�� SURGXFWV� ZLWK� HPEHGGHG� WHFKQRORJ\� RU�� LQ�PRUH� JHQHUDO� WHUPV�� E\�
)DVKLRQ7HFK�DQG�LWV�IRUZDUG�ORRNLQJ�YLWDOLW\�

µ:HDUDEOHV�DUH�RQH�RI�WKH�QHZHVW�IURQWLHUV�LQ�WKH�WHFK�VSDFH¶��µZHDUDEOH�
WHFKQRORJ\�OLNH�WKH�)LWELW�LV�EHFRPLQJ�LQFUHDVLQJO\�SRSXODU�DQG�WKDW�WUHQG�LV�
RQO\�JRLQJ�WR�LQFUHDVH�DV�WKH�WHFKQRORJ\�LPSURYHV¶��+DVWUHLWHU���������µWHFK-
QRORJLFDO�LQQRYDWLRQ��RU�)DVKLRQ7HFK��LV�D�VWUDWHJLF�LVVXH�IRU�WKH�IDVKLRQ�LQ-
GXVWU\¶V� IXWXUH��DQG� WKH�DUULYDO�RI� WHFKQRORJ\� LQ� WKLV�XQLYHUVH�FRQWLQXHV� WR�
VKDNH�XS�FRGHV�DQG�SUDFWLFHV¶��3UHPLHUHYLVLRQ�FRP���������DUH�RQO\�VRPH�RI�
WKH�VWDWHPHQWV�WKDW�KDYH�EHHQ�PDGH�UHJDUGLQJ�WKH�WUHQGV�VKRZQ�E\�WKH�ZHDU-
DEOH�WHFKQRORJ\�PDUNHW�

:KLOH�JOREDO�VDOHV�RI�ZHDUDEOH�SURGXFWV�ZLWK�HPEHGGHG�WHFKQRORJ\�DUH�RQ�
WKH�ULVH��WKH\�KDYH�QRW�\HW�PDWFKHG�H[SHFWDWLRQV��,Q������WKH�RYHUDOO�SHUFHQW-
DJH�RI�VROG�GHYLFHV��LQFOXGLQJ�ZULVWEDQGV�DQG�ZDWFKHV��UHDFKHG������RI�WKH�
PRELOH�SKRQH�PDUNHW��ZLWK�D������LQFUHDVH�DV�RSSRVHG�WR�WKH�SUHYLRXV�\HDU��
%\�FRPSDULVRQ��6WDWLVWD�KDV�HVWLPDWHG�WKDW�WKH�DYHUDJH�VPDUWSKRQH�VDOHV�LQ-
FUHDVH�EHWZHHQ������DQG������ZDV�DERXW��������DQG�IRU�PDQ\�\HDUV�WKH\�HYHQ�
UHDFKHG�����EHIRUH�WKH\�VHWWOHG�RQ�WKH�SUHVHQW��UHODWLYHO\�VWDEOH�VDOHV�WUHQG�

,W�LV�QRQHWKHOHVV�LPSRUWDQW�WR�FODULI\�WKDW�FRQWHPSRUDU\�WUHQGV�FRQFHUQLQJ�
DOO�SURGXFWV�RI�WKLV�NLQG�DUH�H[WUHPHO\�XQVWDEOH��$OWKRXJK�VPDUW�EDQGV�XVHG�WR�
EH�WRS�VHOOLQJ�LWHPV��LQ������WKHLU�VDOHV�GURSSHG�GUDPDWLFDOO\��WKH�DQDO\VLV�FDU-
ULHG�RXW�E\�0DWW�7XUN��������VKRZHG�WKDW�-DZERQH�KDG�EHHQ�VKXW�GRZQ��ZKLOH�
)LWELW�DQG�*R3UR¶V�VKDUH�SULFH�KDV�QRWLFHDEO\�IDOOHQ�VLQFH������DQG������

6RPH�GRXEWV�DOVR�SHUVLVW�LQ�RWKHU�UHODWHG�VHFWRUV��WKH�&RQVXPHU�(OHFWURQLF�
6KRZ�������&(6��GLG�QRW�VKRZ�DQ\�LQFUHDVH�ZLWK�UHJDUGV�WR�WKH�VDOH�RI�ZHDU-
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143

DEOH�WHFKQRORJ\�RQ�WKH�PDVV�PDUNHW��$V�IRU�ZDWFKHV��PDUNHW�GHPDQG�LV�PDLQO\�
PHW�E\�WKH�HOHFWURQLFV�LQGXVWU\��EXW�HYHQ�WKH�VRXQGHVW�FRPSDQLHV��L�H��6DPVXQJ��
/*��+XDZHL��HWF���DUH�VHHPLQJO\�IROORZLQJ�WUDGLWLRQDO�SURGXFWLRQ�SDWWHUQV�

0DUNHW�DQDO\VLV�KDV�PRUHRYHU�VKRZQ�WKDW�EXVLQHVV�PRGHOV�EDVHG�RQ�WKH�
%�&�VDOH�RI�IDVKLRQ�SURGXFWV�ZLWK�HPEHGGHG�WHFKQRORJ\�RIWHQ�VWUXJJOH�WR�
EH� VXVWDLQDEOH�� %HWZHHQ� ����� DQG� ����� VWDUW�XS� FRPSDQLHV� DFWLYH�ZLWKLQ�
WKH�VHFWRU�VXFK�DV�6ROH3RZHU��9LQD\D��5LQJ\�DQG�:LVHZHDU�DQQRXQFHG�WKHLU�
ZLWKGUDZDO�IURP�WKH�PDUNHW��)DVKQHUG�FRP��������

Market Limitations and Design Opportunities

µ8QVWDEOH¶��µHQHUJ\�FRQVXPLQJ¶�DQG�µHUUDWLF¶�DUH�VRPH�RI�WKH�GH¿QLWLRQV�
SURYLGHG�E\�PDQ\�IDVKLRQ�FRPSDQ\�H[HFXWLYHV�ZKHQ�DVNHG�WR�GHVFULEH�VXF-
FLQFWO\�WKH�VHFWRU�LQ�ZKLFK�WKH\�RSHUDWH��7KH�6WDWH�RI�)DVKLRQ���������7KHLU�
SHUFHSWLRQ�LV�UHÀHFWHG�LQ�WKH�VDOHV�GDWD�IRU�������ZKLFK�IRU�LQVWDQFH�VKRZHG�
D�GUDPDWLF�GURS�IRU�PDQ\�VPDUW�EDQG�SURGXFHUV��8QOLNH�VDOHV�RI�GHYLFHV�VXFK�
DV�VPDUWSKRQHV��WKH�VORZ�JURZWK�RI�WKH�JOREDO�VDOHV�RI�IDVKLRQ�SURGXFWV�ZLWK�
HPEHGGHG�WHFKQRORJ\�SRVHV�OLPLWDWLRQV�RQ�PRUH�WKDQ�RQH�OHYHO�

7KH� SUHVHQW� DQDO\VLV� VHHPV� WR� LQGLFDWH� WKDW� WKH� OLPLWDWLRQV� DVVRFLDWHG�
ZLWK�IDVKLRQ�UHODWHG�WHFKQRORJ\�SURGXFWV�DLPHG�DW�WKH�FRQVXPHU�PDUNHW�DUH�
PDLQO\�FDXVHG�E\�WKH�EXVLQHVV�PRGHOV�DGRSWHG�E\�IDVKLRQ�FRPSDQLHV��ZKLFK�
VWUXJJOH�WR�PDQDJH�WKH�YDULRXV�SURFHVV�VWDJHV�

:LWK�WKH�UDUH�H[FHSWLRQ�RI�)LWELW��)RVVLO�DQG�$SSOH�:DWFK��)DVKLRQ7HFK�
SURGXFWV�SUHVHQWO\�RQ�WKH�PDUNHW�KDYH�QRW�UHFRUGHG�VDWLVIDFWRU\�VDOHV�OHYHOV��
7KH�8;6�7HFKQRORJ\�3ODQQLQJ�5HSRUW��:HDUDEOHV�FRPSLOHG�E\�6WUDWHJ\�$Q-
DO\WLFV¶�8VHU�([SHULHQFH�6WUDWHJLHV� �8;6�� GHSDUWPHQW� H[SORUHG� FRQVXPHU�
QHHGV��EHKDYLRXU�DQG�H[SHFWDWLRQV�ZLWK�UHJDUGV�WR�ZHDUDEOH�GHYLFHV�DQG�UH-
PDUNHG�WKDW�KDUGZDUH�GHVLJQ�LV�RQH�RI�ZHDUDEOH�WHFKQRORJ\¶V�PRVW�FRPSOH[�
DVSHFWV��ZKLFK�SODFHV�D�UDWKHU�EXUGHQVRPH�FRQVWUDLQW�RQ�WKH�ZKROH�SURMHFW��
,QGHHG��ZHDUDEOHV�DUH� UHTXLUHG� WR�PHHW�VSHFL¿FDWLRQV�VXFK�DV�VL]H��HQHUJ\�
FRQVXPSWLRQ��VDIHW\�� LQWHUDFWLRQ�SHUIRUPDQFH��DQG� WKH\�DUH�H[SHFWHG� WR�EH�
DIIRUGDEOH��FRPIRUWDEOH��QRQ�LQYDVLYH��DQG�LQ�PDQ\�FDVHV�HYHQ�IDVKLRQDEOH��
*UHDWHU�IXQFWLRQDOLW\�DQG�SRZHU�LQHYLWDEO\�HQWDLOV�JUHDWHU�VL]H�

2QH� RI� WKHVH� SURGXFWV¶�PDLQ� OLPLWDWLRQV� LV� SRZHU� VXSSO\�� DQ� DVSHFW� RI�
ZKLFK�LV�IRU�LQVWDQFH�WKHLU�EDWWHU\�OLIH��7KH�SHUIRUPDQFH�RI�ZHDUDEOH�GHYLFHV��
HVSHFLDOO\� MHZHOV�� LV�PXFK� LQIHULRU� WR� VPDUWSKRQHV��JLYHQ� WKHLU� OLPLWHG�GL-
PHQVLRQV��WKH\�FDQ�RQO\�DIIRUG�WR�XVH�VPDOO�VL]H�EDWWHULHV���%LJJHU�EDWWHULHV�
ZRXOG� RI� FRXUVH� EH�PRUH� SRZHUIXO�� KRZHYHU�� WKH\�ZRXOG� DOVR� UHGXFH� WKH�
¿QDO�SURGXFWV¶�GHJUHH�RI�ZHDUDELOLW\�DQG�FRPIRUW�� DQG�DGGLWLRQDO� VL]H�DQG�
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VKDSH�UHODWHG�FRQVWUDLQWV�ZRXOG�WKHQ�HPHUJH�WR�FRPSOLFDWH�WKHLU�GHVLJQ�DQG�
DHVWKHWLFV��2QH�RI�WKH�PDLQ�JRDOV�WKDW�LV�EHLQJ�SXUVXHG�QRZDGD\V�LV�FRQVH-
TXHQWO\�WKH�XWPRVW�UHGXFWLRQ�RI�EDWWHU\�VL]H�ZKLOH�LQFUHDVLQJ�HI¿FLHQF\�DQG��
LQ�PRUH�JHQHUDO�WHUPV��¿QGLQJ�ZD\V�WR�SRZHU�ZHDUDEOH�HOHFWURQLF�GHYLFHV�DV�
quickly and as easily as possible.

2WKHU�SUREOHPV�OLQNHG�WR�WKH�FRPELQDWLRQ�RI�KDUGZDUH�DQG�IDVKLRQ�SURG-
XFWV�FRQFHUQV�SURGXFW�PDLQWHQDQFH��VXFK�DV�WKH�ZDVKLQJ�RI�FORWKLQJ��¿[LQJ�
LQ�FDVH�RI�IDXOWV�RU�PDOIXQFWLRQV��DQG�FRPSRQHQW�UHF\FOLQJ��6XVWDLQDELOLW\�LV�
SUHVHQWO\�D�UDWKHU�WRSLFDO�LVVXH��FRQFHUQLQJ�WKH�GLIIHUHQW�DJHLQJ�UDWHV�RI�WUD-
GLWLRQDO�IDVKLRQ�PDWHULDOV�VXFK�DV�IDEULFV��DV�ZHOO�DV�WKH�GLVSRVDO�RI�WKH�HOHF-
WURQLF�SDUWV�SUHVHQW�LQ�WKHVH�SURGXFWV��0F&DQQ�DQG�%U\VRQ���������ZKLFK�LV�
VWLOO�SUREOHPDWLF�LQ�LWV�PDQDJHPHQW��6H\PRXU��������

3DVW�OHVVRQV�KDYH�VKRZQ�WKDW�WKH�PRVW�VXFFHVVIXO�SURGXFWV�ZLWK�HPEHG-
GHG�WHFKQRORJ\�DUH�WKRVH�ZLWK�DQ�LQWXLWLYH��HDV\�WR�XVH�LQWHUIDFH�DQG�ZKLFK�
DUH�DHVWKHWLFDOO\�UH¿QHG��PRELOH�SKRQHV��:DONPDQ�GHYLFHV�DQG�PXVLF�SOD\-
HUV�KDYH�DOO�EHFRPH�YHULWDEOH�IDVKLRQ�LWHPV�

7KH� PDLQ� JRDO� IRU� ZHDUDEOHV� GHVLJQHUV� VKRXOG� WKHUHIRUH� EH� XVDELOLW\�
DQG�ZHDUDELOLW\��WKHLU�SURGXFWV�VKRXOG�EH�DEOH�WR�DGDSW�WR�WKH�ERG\�ZLWKRXW�
LPSHGLQJ�QDWXUDO�PRYHPHQWV��,Q�KLV�ERRN�7KH�'HVLJQ�RI�(YHU\GD\�7KLQJV 
�������1RUPDQ�OLVWHG�WKH�EHVW�SULQFLSOHV�IRU�JRRG�GHVLJQ��DPRQJ�WKH�WRS�DV-
SHFWV�ZDV�WKH�UHTXLUHPHQW�WKDW�WKH�REMHFW�EH�VHOI�H[SODQDWRU\��ZKLFK�PHDQV�
JLYLQJ�FRQVXPHUV�D�JRRG�FRQFHSWXDO�PRGHO�WR�XQGHUVWDQG�WKH�REMHFW�LWVHOI��
FOHDUO\�PDUNLQJ�RXW� WKH�SDUWV� WR�EH�XVHG��SURYLGLQJ�GLUHFWLRQV�IRU�XVH��DQG�
VXSSO\LQJ�IHHGEDFN�RQ�WKH�RSHUDWLRQ�SHUIRUPHG��+HQFH�WKH�QHHG�IRU�D�W\SH�RI�
GHVLJQ�WKDW�PDNHV�REMHFWV�DSSHDU�LQWXLWLYH�DQG�HDV\�WR�XVH��

6LPSOLI\LQJ�WHFKQRORJ\�LV�QR�HDV\�WDVN��KRZHYHU��DV�WKH�SURFHVV�GHPDQGV�
WKDW�QXPHURXV�DQG�FRPSOH[�FRQVWUDLQWV�VXFK�DV�VL]H��FRUUHFW�IXQFWLRQLQJ��WHFK-
QRORJ\�HPEHGGLQJ��DHVWKHWLFV��IXQFWLRQDOLW\�DQG�ZHDUDELOLW\�EH�NHSW�LQ�PLQG��
GHVLJQHUV�PXVW�EH�DEOH�WR�GHVLJQ�DV�QDWXUDO�DQ�LQWHUDFWLRQ�EHWZHHQ�SURGXFWV�
DQG�XVHUV�DV�SRVVLEOH��6RPH�SURGXFWV�DYDLODEOH�RQ�WKH�PDUNHW�QRZDGD\V�UHO\�
RQ�KXPDQ�JHVWXUHV��D�FDVH�LQ�SRLQW�LV�1H\\D��D�ULQJ�WKDW�WDNHV�SLFWXUHV�DQG�
PDQDJHV�GLJLWDO�SUHVHQWDWLRQV��YLGHRV��SKRQH�FDOOV�DQG�WH[W�PHVVDJHV�ZLWK�D�
VLPSOH�KDQG�PRYHPHQW��$QRWKHU�H[DPSOH�LV�2�XSF\FOH��D�JORYH�OLQNHG�WR�D�
VPDUWSKRQH�WKDW�HQDEOHV�ZHDUHUV�WR�DQVZHU�SKRQH�FDOOV�VLPSO\�E\�UDLVLQJ�WKHLU�
KDQG�WR�WKHLU�HDU��*HVWXUHV�WKDW�UHSHWLWLRQ�KDV�PDGH�KDELWXDO�DQG�DXWRPDWLF�LQ�
SHRSOH¶V�GDLO\�OLIH�DUH�DQ�LPSRUWDQW�VWDUWLQJ�SRLQW�IRU�GHVLJQHUV�LQWHQGLQJ�WR�
SODQ�RXW�D�VLPSOL¿HG�XVH� IRU�FRPSOH[�REMHFWV�� WKH�JRDO�RI� WKLV�VLPSOLI\LQJ�
SURFHVV�LV�WR�HQVXUH�JUHDWHU�SURGXFW�XVDELOLW\�IRU�WKRVH�ZKR�DSSURDFK�WHFK-
QRORJ\�SURGXFWV�IRU�WKH�¿UVW�WLPH��,QGHHG��ZKHQ�SHRSOH�DUH�XVHG�WR�UHSHDWHGO\�
SHUIRUPLQJ�D�JLYHQ�DFWLRQ�LQ�WKHLU�GDLO\�OLYHV��WKH\�QR�ORQJHU�SHUFHLYH�LW�DV�
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DQ�HIIRUW��WKLV�SKHQRPHQRQ�KDV�EHHQ�YDULRXVO\�ODEHOOHG�E\�UHVHDUFKHUV�±�RQH�
FRXOG�PHQWLRQ�+HUE�6LPRQ¶V�µFRPSLOLQJ¶��WKH�SKLORVRSKHU�0LFKDHO�3RODQ\L¶V�
µWDFLW�GLPHQVLRQV¶��WKH�SV\FKRORJLVW�7.�*LEVRQ¶V�µYLVXDO�LQYDULDQWV¶��RU�-RKQ�
6HHO\�%URZQ¶V�µSHULSKHU\¶��:HLVHU��������S������±�DQG�KLJKOLJKWV�WKH�LPSRU-
WDQFH�RI�D�QRQ�LQYDVLYH�SHUFHSWLRQ�RI�WHFKQRORJ\��%HUU\��������

$�E\�QR�PHDQV�VHFRQGDU\�JRDO�IRU�ZHDUDEOHV�GHVLJQHUV�LV�WKXV�XVHU�YDOXH��
ZKDW�WKH�UHOHYDQW�OLWHUDWXUH�LPSUHFLVHO\�GHVFULEHV�DV�µXVHU�H[SHULHQFH¶��LQ�WKH�
SUHVHQW�GLVFXVVLRQ�WKLV�H[SUHVVLRQ�ZLOO�GHVLJQDWH�SURGXFWV�DQG�VHUYLFHV�DV�D�
ZKROH�WKDW�FDQ�JHQHUDWH�XVHU�YDOXH��2Q�WKH�EDVLV�RI�2VWHUZDOGHU�DQG�3LJQHXU¶V�
DSSURDFK�� WKH�JHQHUDWLRQ�RI�XVHU�YDOXH�KDV�EHHQ�GHVFULEHG�DV� D� FRPSDQ\¶V�
DELOLW\�WR�SURYLGH�WKHLU�XVHUV�ZLWK�SURGXFW�DQG�VHUYLFH�EHQH¿WV��7KH�VHUYLFH�
UHYROYHV�DURXQG�VXSSO\LQJ�DZDUHQHVV�UDLVLQJ�LQIRUPDWLRQ�RQ�LQQRYDWLRQ��,Q�
WKLV�VHQVH��D�VRXUFH�RI�NQRZOHGJH�RQ�SURGXFWV��EHKDYLRXU�DQG�PHDQLQJV�DUH�
IRU�LQVWDQFH�VRFLDO�QHWZRUNV��DV�WKH\�DFWLYHO\�LQYROYH�XVHUV�LQ�FRQWHQW�FUHDWLRQ�
DQG�LQ�NQRZOHGJH�H[FKDQJH�DPRQJ�SHHUV��DQG�DV�VXFK�FRQVWLWXWH�D�OHDUQLQJ�
FRQWH[W�ZLWKLQ�ZLGHU�VRFLDO�LQWHUDFWLRQ��%DLUG�DQG�)LVKHU���������7KH�DWWHQ-
WLRQ�ZKLFK�WKHVH�ZULWHUV�GHYRWHG�WR�XVHUV��ZKR�DUH�DOVR�PLOOHQQLDOV��PD\�EH�
H[WHQGHG� WR� LQFOXVLYH� GHVLJQ�� DV� LQ� WKH� GHVLJQ� SURFHVV� GHYHORSHG� E\�+HQ-
FKR]�DQG�0LUDQGH���������3URGXFW�DQG�VHUYLFH�SURWRW\SLQJ�DQG�WKH�DQDO\VLV�RI�
SURGXFW�LPSDFW�RQ�XVHU�H[SHULHQFH�DUH�RI�SDUDPRXQW�LPSRUWDQFH��DV�WKH\�FDQ�
OHDG� WR�XQH[SHFWHG�UHVXOWV��5HGVWU|P��������PDLQWDLQHG� WKDW�D�GLVFUHSDQF\�
EHWZHHQ�WKH�SURGXFWV¶�SODQQHG�XVH�DQG�WKHLU�DFWXDO�HPSOR\PHQW�E\�HQG�XVHUV�
ZLOO�DOZD\V�EH�LQHYLWDEOH��DQG�RQ�PRUH�WKDQ�RQH�OHYHO��KH�WKHUHIRUH�VWUHVVHG�
WKH�LPSRUWDQFH�RI�GHVLJQLQJ�SURGXFWV�ZKLFK�PDNH�DOORZDQFH�IRU�WKLV�GLFKRW-
RP\��'HVLJQHUV�VKRXOG��WKHUHIRUH��DOZD\V�EH�DOHUW�WR�WKH�HQG�XVHUV¶�SRVVLEOH�
behaviour and perception with regards to the product they are designing.

The Project Within Fashiontech

The Premise

7KH�DQDO\VLV�FDUULHG�RXW�ZLWK�WKH�VXSSRUW�RI�VRPH�RI�WKH�UHOHYDQW�OLWHUDWXUH�
�7HQXWD��������(�)7��������LQGLFDWHG�WKDW�WKH�OLPLWDWLRQV�RI�IDVKLRQ�SURGXFWV�
ZLWK� HPEHGGHG� WHFKQRORJ\� DLPHG� DW� WKH� FRQVXPHU�PDUNHW� DUH�PDLQO\� WKH�
FRQVHTXHQFH�RI�VWUXFWXUDO�GH¿FLHQFLHV�ZLWKLQ�WKH�EXVLQHVVHV�DFWLYH�LQ�WKH�VHF-
WRU��ZKLFK�DSSHDU�WR�VWUXJJOH�ZLWK�KDQGOLQJ�DOO�RI�WKH�SURMHFW�DVSHFWV�LQ�D�XQL-
IRUP�ZD\��$V�ZDV�VKRZQ��WKHVH�OLPLWDWLRQV�GR�QRW�MXVW�FRQFHUQ�SURGXFWV�LQ�WKH�
VWULFWHVW�VHQVH��WKH\�GR�QRW�FRQFHUQ�PHUHO\�WKH�SURGXFWV¶�WHFKQLFDO�VLGH��WKHLU�
PDWHULDOV�RU�WKHLU�DVSHFW��EXW�LQ�IDFW�DIIHFW�WKH�ZKROH�UHOHYDQW�XVHU�H[SHULHQFH��
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0DUNHW�DQDO\VLV�DQG�UHIHUHQFHV�LQ�WKH�OLWHUDWXUH�KDYH�KLJKOLJKWHG�WKLV�VHFWRU¶V�
IUDJPHQWHG�QDWXUH��DV�SURIHVVLRQDOV��GLVFLSOLQHV�DQG�GLYHUVH�VNLOOV�PDQDJH�WR�
FRPELQH�WKHPVHOYHV�VDWLVIDFWRULO\�RQO\�ZLWK�JUHDW�GLI¿FXOW\��(�)7��������

'HVSLWH�ZLGHVSUHDG�LQWHUHVW�WRZDUGV�WKLV�HPHUJLQJ�WUHQG��D�K\EULG�VWUXF-
WXUHG�PHWKRGRORJ\�FDSDEOH�RI�VWUHDPOLQLQJ�WKH�SURFHVV��SURPRWLQJ�GLDORJXH�
V\VWHPDWLFDOO\�DQG�PHUJLQJ�WKH�YDULRXV�DSSURDFKHV�WRJHWKHU�KDV�VWLOO�QRW�EHHQ�
SURSHUO\�GH¿QHG��7KLV�VLWXDWLRQ�LQGLFDWHV�D�ODFN�RI�GLDORJLFDO�KDUPRQLVDWLRQ�
DPRQJ�WKH�YDULRXV�VHFWRUV�LQYROYHG��(�)7���������DQG�KDV�UHSHUFXVVLRQV�IRU�
WKH�TXDOLW\�RI�WKH�GHVLJQHG�SURGXFWV�DQG�H[SHULHQFHV�

)DVKLRQ7HFK� LV� WKH�KLJKHVW�SRLQW�RI�FURVV�IHUWLOLVDWLRQ�EHWZHHQ�IDVKLRQ��
LQGXVWULDO�GHVLJQ�DQG�,7��DHVWKHWLFV��FRPIRUW��WKH�XVHUV¶�FHQWUDO�UROH�DQG�XV-
ability are all applied to the electronics and digital technology sectors, the 
DGYDQFHPHQWV� LQ� ZKLFK� DQG� SURJUHVV� LQ� PXOWLIXQFWLRQDOLW\�� SHUIRUPDQFH��
VL]H� DQG� FRVWV� DUH�)DVKLRQ7HFK¶V�PDLQ� GULYLQJ� IRUFHV�� ,Q� FRQVLGHUDWLRQ� RI�
WKH�FRPSOH[LW\�RI�WKH�DSSURDFKHV�DQG�RI�WKH�GLYHUVH�DFWRUV�WKDW�DUH�LQYROYHG�
LQ�LW��LW�EHFRPHV�LQGLVSHQVDEOH�WR�GHYHORS�D�FRPPRQ�FRGH�WKDW�PD\�HQVXUH�D�
JUHDWHU�GHJUHH�RI�FRPPXQLFDWLRQ�DPRQJ�DOO�WKHVH�VHFWRUV�DQG��E\�H[WHQVLRQ��
HQFRXUDJH�V\QHUJLHV�DPRQJ�WKH�YDULRXV�SURFHVVHV�

7KH�PDLQ� JRDO� RI� WKLV� SDUW� RI� WKH� GLVFXVVLRQ� LV� DWWHPSWLQJ� WR� GH¿QH� D�
PHWKRGRORJ\�WKDW�FDQ�DFWXDOO\�UHFRQFLOH�IDVKLRQ�GHVLJQ�SURFHVVHV�DQG�HQJL-
QHHULQJ�DSSURDFKHV��,WV�DFKLHYHPHQW�FRXOG�EULQJ�DERXW�WKH�WUDLQLQJ�RI�PRUH�
YHUVDWLOH�SURIHVVLRQDOV��WKHVH�FRXOG�SRWHQWLDOO\�PDQDJH�WKH�JURZLQJ�UHVHDUFK�
RQ�ZHDUDEOH�WHFKQRORJLHV�� LQ�YLHZ�RI�GHYHORSLQJ�QHZ�VNLOOV�DQG�GHVLJQLQJ�
LQQRYDWLYH�SURGXFWV�WKDW�FDQ�HQKDQFH�XVHU�H[SHULHQFH��SHUIRUP�EHWWHU��DQG�EH�
PRUH�DHVWKHWLFDOO\�DSSHDOLQJ�

7KLV� UHVHDUFK�ZLOO� WKHUHIRUH�QRZ�WXUQ� WR� WKH�VWUHDPOLQLQJ�RI� WKH�GHVLJQ�
SURFHVV�HVSHFLDOO\�LQ�WKH�FRQWH[W�RI�DFDGHPLF�WUDLQLQJ��ZLWK�WKH�XOWLPDWH�JRDO�
RI�VXEVHTXHQWO\�DSSO\LQJ�WKH�RXWFRPH�WR�QRQ�DFDGHPLF�SUDFWLFH�

Towards a Hybrid Process of Product Design

$W�WKLV�VWDJH�LQ�WKH�SUHVHQW�GLVFXVVLRQ�LW�LV�SHUKDSV�DGYLVDEOH�WR�OLVW�WKRVH�
FRQWULEXWLRQV�ZKLFK�KDYH�EHHQ�LQVWUXPHQWDO�LQ�WKH�GHYHORSPHQW�RI�WKLV�UH-
search’s practical part.

:RUWK\�RI�VSHFLDO�PHQWLRQ�LV�WKH�VWXG\�FDUULHG�RXW�E\�7HQXWD���������DV�LW�
GHPRQVWUDWHG�WKDW�WUDGLWLRQDO�IDVKLRQ�GHVLJQ�PHWKRGRORJ\�LV�LOO�VXLWHG�IRU�WKH�
SURGXFWLRQ�RI�SURGXFWV�ZLWK�HPEHGGHG�WHFKQRORJ\��)DVKLRQ¶V�GHVLJQ�PHWK-
RGRORJ\�JHQHUDOO\�HQYLVDJHV�DQ�LQLWLDO�EULH¿QJ�VWDJH�WR�GH¿QH�WKH�WDVN��LQYHV-
tigate user needs and desires across the sectors, ascertain which products and 
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FRPSHWLWRUV�DUH�DOUHDG\�RQ�WKH�PDUNHW��DV�ZHOO�DV�WR�LGHQWLI\�WUHQGV��PDWHULDOV�
DQG� WKH�PRVW� VXLWDEOH� LQQRYDWLRQ� WHFKQLTXHV��$�FRQFHSW� LV� WKHQ�GHYHORSHG�
WKURXJK�D�EUDLQVWRUPLQJ�VHVVLRQ�WR�HYDOXDWH�DQG�VHOHFW�WKH�EHVW�VROXWLRQV�WKDW�
FDQ�IXO¿O�SDUDPHWHUV�GHWHUPLQHG�LQ�DGYDQFH��QDPHO\�WKH�SURGXFW¶V�HUJRQRP-
LFV��DHVWKHWLFV��IXQFWLRQDOLW\��SHUIRUPDQFH��PDWHULDOV�DQG�FRVWV��6NHWFKHV�DQG�
WHFKQLFDO� GUDZLQJV� IROORZ� VXLW� LQ�RUGHU� WR�GHYHORS�SUHOLPLQDU\�SURWRW\SHV�
ZKLFK�ZLOO�SDYH�WKH�ZD\�IRU�WKH�DFWXDO�SURGXFWV��:KHQHYHU�ERWK�IDVKLRQ�GH-
VLJQ�PHWKRGRORJ\��OLNH�WKH�RQH�GHVFULEHG�DERYH��DQG�HQJLQHHULQJ�DSSURDFKHV�
DUH�HPSOR\HG�LQ�WKH�GHVLJQ�RI�IDVKLRQ�SURGXFWV�ZLWK�HPEHGGHG�WHFKQRORJ\��
WKH\�DUH�HLWKHU�DSSOLHG�VHSDUDWHO\�DQG�DOWHUQDWHO\��RU�HOVH�LQ�DQ�LPEDODQFHG�
UDWLR��7HQXWD���������$�FRPSDULVRQ�EHWZHHQ�WKH�WZR�VKRZV�WKDW�WKH�PDLQ�GLI-
IHUHQFHV�FRQFHUQ�WKHLU�LQLWLDO�VWDJHV��HQJLQHHULQJ¶V�VWDUWLQJ�SRLQW�LV�FDUHIXO��
VFLHQWL¿FDOO\�DSSURDFKHG�PDUNHW�UHVHDUFK�EDVHG�RQ�ZKROO\�WHFKQLFDO�VSHFL¿-
FDWLRQV��ZKHUHDV�WKH�SUHOLPLQDU\�VWDJH�LQ�WKH�GHVLJQ�RI�IDVKLRQ�SURGXFWV�IR-
FXVHV�RQ�WKH�DQDO\VLV�RI�WUHQGV�DQG�XVHU�QHHGV��,QGHHG��ZKLOH�IDVKLRQ�GHVLJQ�
QHHGV�WR�LGHQWLI\�D�VXLWDEOH�WDUJHW��WKH�VDPH�UHTXLUHPHQW�GRHV�QRW�DSSO\�WR�
technology product engineering.

$QRWKHU�LPSRUWDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�SURFHVVHV�OLHV�LQ�WKH�¿QDO�
VWDJHV�RI�SURGXFW�YDOLGDWLRQ��IDVKLRQ�GHVLJQ�PHWKRGRORJ\�HQYLVDJHV�D�VWHS�IRU�
WKH�UHPRYDO�RI�DQ\�ÀDZV�IURP�WKH�GHVLJQLQJ�FDQYDVVHV�EHIRUH�SURFHHGLQJ�ZLWK�
WKH�SK\VLFDO�FUHDWLRQ�RI�WKH�SURGXFW��ZKHUHDV�WKH�HQJLQHHULQJ�SURFHVV�HQWDLOV�
D�VWHS�IRU�WHFKQLFDO�DQG�IXQFWLRQDO�DVVHVVPHQWV�E\�PHDQV�RI�TXDQWLWDWLYH�WHVWV�

7HQXWD¶V�WHVWV��������KDYH�EHHQ�SDUWLFXODUO\�XVHIXO�LQ�WKH�GH¿QLWLRQ�RI�D�
PHWKRGRORJ\��DV�WKH\�HPSKDVLVHG�WKH�LPSRUWDQFH�RI�FRUUHFWO\�LGHQWLI\LQJ�WKH�
FRQWH[W�RI�D�SURGXFW�ZLWKLQ�WKH�GHVLJQ�SURFHVV��,W�LV�D�SUDFWLFH�WKDW�KDV�EHHQ�
ERUURZHG�IURP�LQWHUDFWLRQ�GHVLJQ��DQG� LW�FRQVLVWV� LQ�GHOLQHDWLQJ�D�GHWDLOHG�
GHVFULSWLRQ�RI� WKH�VSHFL¿F�FRQWH[W� LQ�ZKLFK�SURGXFWV�ZLOO�EH�XVHG�� LW�JRHV�
ZHOO�EH\RQG�WKH�SRUWUD\DO�RI�XVHU�QHHGV�DQG�LQFOXGHV�FKDUDFWHUV��EHKDYLRXUV��
JHVWXUHV��DQG�HQYLURQPHQWV��,W�LV�RQH�RI�WKH�PRVW�FUHDWLYH�VWDJHV�RI�WKH�GH-
sign process: the graphic representation tool known as storyboard illustrates 
LQ�FKURQRORJLFDOO\�RUGHUHG�VHTXHQFH�GUDZLQJV�WKH�PRVW�LPSRUWDQW�PRPHQWV�
ZLWKLQ�WKH�FRQWH[W�RI�XVH��DQG�SRWHQWLDOO\�OLVWV�WKH�VKDSHV��PDWHULDOV�DQG�WHFK-
nologies which will eventually be included in the project concept.

The Design Experience

+DQGV�RQ�H[SHULHQFH�EHORQJV�WR�WKH�¿HOG�RI�DSSOLHG�UHVHDUFK��DQG�LQ�WKH�
SUHVHQW�LQVWDQFH�LW�KDV�EHHQ�FDUULHG�RXW�RQ�WKH�EDVLV�RI�D�QXPEHU�RI�GHVLJQ�
DFWLYLWLHV�ZLWKLQ� WKH�)DVKLRQ7HFK�VHFWRU��7KH�XOWLPDWH�JRDO�ZDV� WKH� LQYHV-
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WLJDWLRQ�DQG�FRPSDULVRQ�RI�YDULRXV�GHVLJQ�PHWKRGRORJLHV�E\�PHDQV�RI� DQ�
DQDO\VLV�RI�WKH�GHJUHH�RI�LQQRYDWLRQ�SUHVHQW�LQ�WKH�HQVXLQJ�¿QDO�SURGXFWV��WKH�
RXWFRPH�ZRXOG�WKHQ�PDNH�GUDZLQJ�FRQFOXVLRQV�RQ�WKHLU�UHOHYDQW�SURFHVVHV�
SRVVLEOH��7KH�¿UVW�WHVW�ZDV�EDVHG�RQ�D�WHFKQRORJ\�GULYHQ�DSSURDFK��WKH�VHF-
RQG�ZDV�GHVLJQ�GULYHQ��ZKLOH�WKH�WKLUG�UHOLHG�RQ�D�PL[HG�DSSURDFK�

7KH� HYDOXDWLRQ�SDUDPHWHUV� DGRSWHG� WR�PHDVXUH� WKH� UHVXOWLQJ�SURGXFWV�
ZHUH�GUDZQ�IURP�WKH�TXDOLWDWLYH�PRGHO�¿UVW�SURSRVHG�E\�0DQFLQL���������
KH�IDYRXUHG�D�SKHQRPHQRORJLFDO�DSSURDFK��%HUWROD�DQG�0DQ]LQL��������WR�
WKH�GH¿QLWLRQ�DQG�WKH�HYDOXDWLRQ�RI�GHVLJQ�LQQRYDWLRQ�EDVHG�RQ�WKH�REVHU-
YDWLRQ�DQG�WKH�DQDO\VLV�RI�WKH�HOHPHQWV��ODEHOOHG�µ*ULS�IDFWRUV¶��ZKLFK�HQ-
DEOHG�D�QXPEHU�RI�VSHFL¿F�SURGXFWV�WR�VXUYLYH�PDUNHW�DQG�VRFLDO�FKDQJHV��
$Q� LQFOXVLYH�DQG�KXPDQLVWLF�PRGHO�� LW� WDNHV� LQWR�FRQVLGHUDWLRQ� WKH�FRP-
SOH[LW\�RI�WKH�FRQWHPSRUDU\�VFHQDULR�DV�D�ZKROH��LQQRYDWLRQ�LV�VHHQ�DV�WKH�
connecting node between creativity, planning, design, synthesis, creation, 
LQWXLWLRQ�� DQG�QRYHOW\��7KHVH� WHUPV�SOD\� D� IXQGDPHQWDO� UROH� LQ� HYHU\� LQ-
QRYDWLYH� GHVLJQ� SURMHFW�� LQQRYDWLRQ� LV� RQO\� WKH�¿QDO� RXWFRPH�RI� GLYHUVH�
DFWLRQV�SHUIRUPHG�LQ�D�GLIIHUHQW�RUGHU��8QOLNH�FUHDWLRQ��WKH�FRQFHSW�RI�LQQR-
YDWLRQ�LV�DOZD\V�DVVRFLDWHG�ZLWK�WKH�LQWURGXFWLRQ�RI�LPSURYHPHQW��DQG�FDQ�
EH�DSSOLHG�LQ�DFWXDO�SUDFWLFH��6FKXPSHWHU��>����@���0RUHRYHU��DV�/XFLDQR�
�������REVHUYHG�� LQQRYDWLRQ� LV�¿FNOH� DQG� UHODWLYH�� DV� LW� LV�GHHSO\� WLHG� WR�
WKH�FRQWH[W� LQ�ZKLFK�LW�RFFXUV�� LW� IROORZV�WKDW� WKHVH�FKDUDFWHULVWLFV�JUHDW-
O\� FRPSOLFDWH� WKH� DVVHVVPHQW� RI� HDFK� SURFHVV� SDUDPHWHU��7KH�*ULS� )DF-
WRU�(YDOXDWLRQ� �0DQFLQL�������� LV� D� WRRO� WKDW�ZDV�GHYHORSHG� WR� LOOXVWUDWH�
JUDSKLFDOO\�WKH�OHYHO�RI�VWUHQJWK�RU�ZHDNQHVV�OLQNHG�WR�HDFK�RI�WKH�IDFWRUV�
OLVWHG�EHORZ�E\�DVVLJQLQJ�WKHP�D�VFRUH��,W�FDQ�EH�DSSOLHG�WR�DOO�RI�WKH�VWDJ-
HV�LQ�WKH�LQQRYDWLRQ�SURFHVV�� WR�EHQFKPDUN�DQDO\VHV�LQ�RUGHU�WR�FRPSDUH�
SURGXFW�FKDUDFWHULVWLFV��WR�WKH�SUHOLPLQDU\�UHVHDUFK�VWDJH�WR�LGHQWLI\�ZHDN�
aspects on which to concentrate innovation, and to the evaluation stage to 
HVWDEOLVK�WKH�LPSURYHPHQW�QHHGHG�IRU�D�QHZO\�GHVLJQHG�SURGXFW�DV�RSSRVHG�
WR� WKH� SUHYLRXV�PRGHO��7KH�*ULS� )DFWRUV� (YDOXDWLRQ� LV� RI� D� GLVFUHWLRQDO�
QDWXUH� DQG� LV� FOHDUO\� DIIHFWHG� E\� WKH� FRPSLOHU¶V� MXGJHPHQW� DQG� DPRXQW�
RI� H[SHULHQFH�� LQGHHG��0DQFLQL� FODLPHG� LW� LV� QRW� SRVVLEOH� WR� DFKLHYH� DQ�
H[DFW� REMHFWLYH� SURGXFW� HYDOXDWLRQ�PHWKRGRORJ\� EHFDXVH� RI� WKH� OHYHO� RI�
XQFHUWDLQW\�DQG�ULVN�DW�WKH�FRUH�RI�HYHU\�LQQRYDWLRQ�SURFHVV��,WV�XVHIXOQHVV�
OLHV�PDLQO\�LQ�WKH�SRVVLELOLW\�WR�PDNH�HYDOXDWLRQV�WKDW�DUH�PRUH�VWUXFWXUHG�
DQG�V\VWHPDWLF��DV�LW�SURYLGHV�D�UHPLQGHU�RI�WKH�IDFWRUV�WKDW�FDQ�SRVLWLYHO\�
DIIHFW�SURGXFW�GLVVHPLQDWLRQ�DQG�UHFHSWLRQ�WKDQNV�WR�LWV�PXOWLGLPHQVLRQDO�
DSSURDFK� WR� LQQRYDWLRQ��0DQFLQL� KDV� DOVR� VWUHVVHG� WKH� QHHG� WR� VHW� XS� D�
SHFNLQJ�RUGHU�IRU�HDFK�*ULS�)DFWRU�GHSHQGLQJ�RQ�WKH�SURGXFW�VHFWRU�XQGHU�
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149

H[DPLQDWLRQ1��0DQFLQL¶V�SDUDPHWHUV�KDYH�EHHQ�DGDSWHG�WR�WKH�QHHGV�RI�WKH�
VHFWRU�XQGHU�H[DPLQDWLRQ��H[FHHGLQJ�LPSRUWDQFH�KDV�QRW�EHHQ�DWWDFKHG�WR�
WKH�µ(DVH�LQ�¿QGLQJ¶�IDFWRU��KRZHYHU��DV�WKH�SUHVHQW�FDVH�GLG�QRW�GHDO�ZLWK�
FRPPHUFLDOLVHG�SURGXFWV��(DFK�SDUDPHWHU�ZDV�DZDUGHG�D�PD[LPXP�RI���
points.

1�7KH�*ULS�)DFWRUV�(YDOXDWLRQ�LV�FRPSRVHG�RI�WKH�IROORZLQJ�
��� ,QWHUSUHWDWLRQ� ��$�� &OHDUQHVV� RI� 0HDQLQJ�� LW� FRQFHUQV� SURGXFW� PHDQLQJ�� FRQWHQW��

PHVVDJH��YDOXH�DQG�DIIRUGDELOLW\���%��6SHFL¿F�$QVZHU��7KH�GHJUHH�WR�ZKLFK�SURG-
XFWV�SURYLGH�D�VSHFL¿F�VROXWLRQ� WR�D�VSHFL¿F�QHHG��0XQDUL����������&��6DWLVI\� WKH�
1HHGV��6LQFH�DOO�SURGXFWV�PHHW�RQH�RU�PRUH�QHHGV��JULS�LQFUHDVHV�LI�D�JLYHQ�SURGXFW�
PHHWV�QHHGV�FORVHU�WR�WKH�ERWWRP�LQ�WKH�KLHUDUFK\�RI�QHHGV�GHYHORSHG�E\�0DVORZ�

��� )RUPDO�9DOXHV� ��$�� &RPSOHWHQHVV�� WKH� EDODQFH� EHWZHHQ� VKDSH� DQG� IXQFWLRQ�� �%��
%HDXW\�� HOHJDQFH� DQG� IRUPDO� UH¿QHPHQW� DUH� RIWHQ� VXFFHVVIXO� SDUDPHWHUV� WKDW� FDQ�
SRVLWLYHO\�LQFUHDVH�*ULS�

���7HFKQRORJ\� ��$��0DWHULDO�2SWLPLVDWLRQ�� WKH� DELOLW\� WR�PDNH� WKH�PRVW� RI� WKH� SRV-
VLELOLWLHV�SURYLGHG�E\�PDWHULDOV��,W�DOVR�KDV�SRVLWLYH�UHSHUFXVVLRQV�RQ�VXVWDLQDELOLW\�
DQG�DIIRUGDQFH��%��&RPSOHPHQWDU\�0DWHULDOV��WKH�FUHDWLYH�XVH�RI�D�PL[�RI�PDWHULDOV�
DFFRUGLQJ�WR�QHHG�

�&��$YDLODELOLW\� RI� WKH�7HFKQRORJ\�� WKH� GHJUHH� RI� DYDLODELOLW\� RI� WKH� WHFKQRORJ\� HP-
SOR\HG�WR�SURGXFH�REMHFWV�

���(UJRQRPLFV���$��+RZ�WR�+DQGOH�WKH�3URGXFW��WKH�GHJUHH�RI�HDVH�DQG�FRPIRUW�LQ�XVLQJ�
WKH�SURGXFWV���%��6DIHW\��WKH�GHJUHH�WR�ZKLFK�SURGXFWV�DYHUW�SRVWXUDO�FRPSODLQWV��RU�
HYHQ�UHPHG\�LVVXHV�OLQNHG�WR�ERG\�PRYHPHQWV�

���3OXV� ��$��&KDQJH� LQ� WKH�%HKDYLRXU�� WKH�ZD\� LQ�ZKLFK�SURGXFWV� LQÀXHQFH�XVHU�EH-
KDYLRXU���%��1HFHVVLW\�*UDGLHQW��LW�GHVLJQDWHV�WKH�IDVKLRQDEOH�WUHQG�WRZDUGV�D�SRLQW�
RI�QR�UHWXUQ��DIWHU�ZKLFK�WKH\�EHFRPH�LQGLVSHQVDEOH�IRU�XVHUV���&��6HFRQG�OLIH��*ULS�
DOVR�LQFUHDVHV�ZKHQ�WKH�REMHFWV¶�VHFRQG�OLIH�KDV�EHHQ�WKRXJKW�RXW�DQG�SODQQHG��DV�LV�
WKH�FDVH�ZLWK�WKHLU�VWRUDJH�ZKHQ�QRW�LQ�XVH�

���6XVWDLQDELOLW\� ��$��3UHGLFWLRQ�RI� WKH�&RQVHTXHQFHV��*ULS� LQFUHDVHV� LI�SURGXFWV�DUH�
VXVWDLQDEOH� LQ� WKHLU�XVH�� VKDSH��PDWHULDOV�� OLIH�F\FOH��DQG� UHF\FOLQJ�SURYLVLRQV���%��
0RUDO�9DOXH��REMHFWV� WKDW�GR�QRW�H[KDXVW� WRR�PDQ\�QDWXUDO�UHVRXUFHV��GR�QRW�KDUP�
IXWXUH�JHQHUDWLRQV��DQG�HQFRXUDJH�WKHLU�XVHUV�WR�DGRSW�DQ�HQYLURQPHQWDOO\�DZDUH�EH-
KDYLRXU�KDYH�PRUH�FKDQFHV�WR�ODVW�RQ�WKH�PDUNHW�

��� 6FHQDULR� ��$�� &RPPXQLFDWLRQ� 6NLOOV�� WKH� GHJUHH� WR� ZKLFK� SURGXFWV� VXSSRUW� DQG�
SURPRWH� FRPPXQLFDWLRQ�� LQWHUDFWLRQ� DQG� VKDULQJ�� ,&7� WHFKQRORJ\�KDV� EHHQ�JUHDW-
O\� ERRVWHG� WKDQNV� WR� LWV� DELOLW\� WR� LQÀXHQFH� XVHUV� LQ� WKLV� VHQVH�� �%��0XOWLFXOWXUDO�
$SSHDO��DFKLHYHG�ZKHQ�SURGXFWV�FDQ�EH�DSSUHFLDWHG�E\�PRUH�WKDQ�RQH�FXOWXUH���&��
(DVH� LQ�)LQGLQJ��*ULS� LQFUHDVHV� LI� WKH�REMHFWV�FDQ�EH� IRXQG�DQG�SXUFKDVHG�HDVLO\��
�'��0XOWL�*HQHUDWLRQDO�%HQH¿W��WKH�GHJUHH�WR�ZKLFK�SURGXFWV�PD\�EH�XVHG�E\�PRUH�
JHQHUDWLRQV�

�(��$XWR�,QQRYDWLRQ��WKH�GHJUHH�WR�ZKLFK�VWDQGDUGLVHG�QRUPV�DUH�PHW�
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Case Study: Technology-Driven Processes. 
Smart Bag Project | Politecnico di Milano 

Goal.�7KH�SXUSRVH�RI�WKH�SLORW�SURMHFW�ZDV�WKH�H[SORUDWLRQ�RI�GHVLJQLQJ�
and prototyping procedures within the FashionTech sector, with a special 
IRFXV� RQ� D� FDVH� VWXG\� RI� VPDUW� DFFHVVRULHV� FRPPLVVLRQHG� E\� D� UHQRZQHG�
LQWHUQDWLRQDO�VSRUWVZHDU�FRPSDQ\��3DUW�RI�WKH�VDPH�JRDO�DOVR�FRQFHUQHG�WKH�
VXFFHVV�HYDOXDWLRQ�RI�D�WHFK�GULYHQ�DSSURDFK�DV�UHJDUGV�WKH�UHOHYDQW�SURG-
XFWV¶�GHJUHH�RI�LQQRYDWLRQ�

3URMHFW�%ULHI��7KH�EULHI�HQYLVDJHG�WKH�UH�GHVLJQLQJ�DQG�WKH�SURWRW\SLQJ�RI�
D�VPDUW�EDFNSDFN�WKDW�FRXOG�DIIRUG�XVHUV�D�PXOWLVHQVRU\�H[SHULHQFH�WKDQNV�WR�
HPEHGGHG�WHFKQRORJ\��7KH�SURMHFW�ZDV�WKHUHIRUH�GHYHORSHG�E\�XVLQJ�DQ�H[-
tant product supplied by the brand as starting point. The actors involved were 
DVNHG�WR�HPSOR\�YLUWXDO�DQG�SK\VLFDO�SURWRW\SLQJ�PHWKRGV�DQG�WHFKQRORJLHV��
in order to turn said backpack into an interactive object that could encourage 
XVHUV�WR�H[SORUH�QHZ�SRVVLEOH�XVHV�

/RFDWLRQ�DQG�3URMHFW�7LPLQJ��7KH�ZRUNVKRS� ODVWHG�¿YH�GD\V�� DQG�ZDV�
FDUULHG�RXW�RQ�WKH�SUHPLVHV�RI�3ROLIDFWRU\��DQ�LQWHUGHSDUWPHQWDO�UHVHDUFK�ODE-
RUDWRU\�KRXVHG�E\�WKH�3ROLWHFQLFR�GL�0LODQR�8QLYHUVLW\�WKDW�LQYHVWLJDWHV�WKH�
relationship between design and new digital production processes, and pro-
PRWHV�D�QHZ�FUHDWLYH�FXOWXUH��7KH�FKRVHQ�ORFDWLRQ�ZDV�VWUDWHJLFDOO\�VXLWHG�WR�
WKH�SXUSRVH��LW�LV�D�UHVHDUFK�KXE�GHYRWHG�WR�H[SHULPHQWDWLRQV�RQ�DGYDQFHG�
PDQXIDFWXULQJ��ZKRVH�DUHDV�RI�LQWHUHVW�UDQJH�IURP�GLVWULEXWHG�SURGXFWLRQ�WR�
WKH�GHVLJQLQJ�RI�KLJKO\�LQWHUDFWLYH�VHUYLFHV�

The Actors Involved��7KH�ZRUNVKRS�ZDV�RUJDQLVHG�E\�WKH�8QLYHUVLW\�'H-
SDUWPHQW�RI�0HFKDQLFDO�(QJLQHHULQJ�LQ�FRRSHUDWLRQ�ZLWK�WKH�'HVLJQ�'HSDUW-
PHQW��DQG�LQYROYHG�D�PRWOH\��PXOWLGLVFLSOLQDU\�JURXS�RI�DFWRUV�����LQWHUQD-
WLRQDO�3K'�VWXGHQWV�IURP�WKH�3RO\WHFKQLF�8QLYHUVLW\�RI�0LODQ��GUDZQ�IURP�
WKH�)DVKLRQ�'HVLJQ��3URGXFW�'HVLJQ��,QWHULRU�'HVLJQ��'HVLJQ�(QJLQHHULQJ��
0HFKDQLFDO�(QJLQHHULQJ��(OHFWURQLF�(QJLQHHULQJ�DQG�$UFKLWHFWXUH� VHFWRUV��
7KHVH�ZHUH�GLYLGHG�LQWR�IRXU�PL[HG�JURXSV��

0HWKRGRORJ\� The project envisaged a learning-by-doing part which was 
FRPSRXQGHG�E\�WKHRUHWLFDO�OHVVRQV�LPSDUWHG�E\�LQWHUQDWLRQDO�H[SHUWV�LQ�1HX-
URVFLHQFH��0HFKDQLFDO�(QJLQHHULQJ��,7�DQG�(OHFWURQLF�(QJLQHHULQJ��6RXQG�
&RPSXWLQJ�� ,QWHUDFWLRQ� 'HVLJQ� DQG� )DVKLRQ� 'HVLJQ�� WKHVH� VXSSRUWHG� WKH�
ZKROH�GHVLJQ�SURFHVV��DQG�JXLGHG�WKH�DFWRUV�WKURXJK�DOO�RI�LWV�VWDJHV�
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The Outcome. The products designed by the various groups envisaged 
YHU\� GLYHUVH� VFHQDULRV� DQG� FRQWH[WV� RI� XVH� ZKLFK� LQFOXGHG� VDIHW\�� DFWLYH�
ZHDU��PRELOLW\�QHHGV�DQG�ZRUN�ZHDU��7KH�JURXSV�WKDW�HPEHGGHG�WHFKQROR-
J\�DQG�UHGH¿QHG�SURGXFW�DHVWKHWLFV�PRVW�VXFFHVVIXOO\�ZHUH�WKRVH�WKDW�ZHUH�
PRUH�KRPRJHQHRXV�LQ�WKHLU�PDNHXS��DQG�FRXOG�EHVW�FRPELQH�WKH�GHVLJQHUV¶�
NQRZ�KRZ�ZLWK�WKH�HQJLQHHUV¶�KDUGZDUH�DQG�VRIWZDUH�VNLOOV��3URGXFW�DQDO\-
VLV�VKRZHG�WKDW�0DQFLQL¶V�PRGHO�QHHGHG�WR�EH�DPHQGHG�ZLWK�WKH�LQWURGXFWLRQ�
RI�WZR�XVHIXO�HYDOXDWLRQ�IDFWRUV��)LUVWO\��WKH�LWHP�µRULJLQDOLW\¶�GHVLJQDWLQJ�WKH�
GHJUHH�WR�ZKLFK�WKH�SURMHFW�VXSSOLHV�DQ�RULJLQDO�VROXWLRQ�IRU�WKH�LVVXH�DW�KDQG�
ZDV�DGGHG�XQGHU�µLQWHUSUHWDWLRQ¶��VHFRQGO\��WKH�LWHP�µFRKHUHQFH¶�FRQFHUQLQJ�
WKH�PDWFKLQJ�GHJUHH�EHWZHHQ�WKH�REMHFWV¶�DHVWKHWLFV�DQG�WKH�UHOHYDQW�EUDQG�
LPDJH�ZDV� DGGHG� WR� WKH� SDUDPHWHUV� RQ� DHVWKHWLFV�� ,QGHHG�� LW� KDV� EHHQ� UH-
PDUNHG�WKDW�WKHUH�LV�WKH�QHHG�WR�PDNH�WKH�QRWLRQ�RI�EHDXW\�FRPSO\�ZLWK�EUDQG�
DHVWKHWLFV��DV�IRUPDOO\�LUUHSURDFKDEOH�SURMHFWV�FDQ�VWLOO�EH�WRWDOO\�RXW�RI�OLQH�
with the client brand’s aesthetics. The groups’ various outputs brought to the 
IRUH�WKH�GLI¿FXOW\�RI�PHHWLQJ�VRPH�RI�WKH�SDUDPHWHUV�IXOO\�DQG�FRKHUHQWO\��
HVSHFLDOO\�DV�IDU�DV�WKH�UHODWLRQVKLS�EHWZHHQ�VKDSH�DQG�IXQFWLRQ��RULJLQDOLW\��
IHDVLELOLW\� DQG�FRQVLVWHQF\�ZLWK� WKH�EUDQG� LPDJH�DUH� FRQFHUQHG��7KH�KLJK�
GHJUHH� RI� LQWHJUDWLRQ� EHWZHHQ� IDVKLRQ� DQG� WHFKQRORJ\�� DQG� WKH� DVVRFLDWHG�
SRVLWLYH�RXWFRPH�LQ�WHUPV�RI�IHDVLELOLW\�DQG�RULJLQDOLW\��JHQHUDWHG�D�NLQG�RI�
DHVWKHWLFV�WKDW�GLG�LQGHHG�UHÀHFW�SURGXFW�IXQFWLRQDOLW\��EXW�ZDV�QRW�FRQVLVWHQW�
ZLWK�WKH�FRPSDQ\¶V�WUDGLWLRQDO�EUDQG�LPDJH��:KHQHYHU�WKH�WUDGLWLRQDO�EUDQG�
LPDJH�ZDV�FRPSOLHG�ZLWK�DQG�ZDV�LPSOHPHQWDEOH�IURP�D�WHFKQLFDO�SRLQW�RI�
view, conversely, the proposed solution tended not to be very original. Fi-
QDOO\��LI�WKH�WUDGLWLRQDO�EUDQG�LPDJH�ZDV�FRPSOLHG�ZLWK�DQG�WKH�SURMHFW�UHOLHG�
RQ�RULJLQDO�VROXWLRQV�� WKH�QHFHVVDU\�WHFKQRORJ\�ZDV�VWLOO� WRR�H[SHULPHQWDO��
XQGHUGHYHORSHG�RU�H[SHQVLYH�IRU�WKH�SURMHFW�WR�EH�VHULRXVO\�FRQVLGHUHG�IRU�
LQGXVWULDO�SURGXFWLRQ��7KH�YDULRXV�DFWRUV�FRRSHUDWHG�RQ�HYHU\�GHYHORSPHQW�
VWDJH�RI�WKH�SURFHVV��DQG�FRQVWDQWO\�UHGH¿QHG�LWV�SODQQLQJ��WHFKQLFDO�DQG�DHV-
WKHWLF�FRQVWUDLQWV�LQ�RUGHU�WR�UHDFK�WKHLU�VKDUHG�JRDO��$V�WKLV�FDVH�VWXG\�KDV�
GHPRQVWUDWHG��LW�LV�QRW�DGYLVDEOH�WR�VWDUW�D�GHVLJQ�SURFHVV�WKDW�PHUHO\�DGGV�
QHZ�WHFKQRORJ\�EDVHG�IXQFWLRQV�WR�DQ�DOUHDG\�H[LVWLQJ�REMHFW��WKH�¿QDO�UHVXOW�
LV�D�ODFN�RI�FRQVLVWHQF\�EHWZHHQ�VKDSH�DQG�IXQFWLRQ�

Case Study: Design-Driven Processes. 
Smart Jewellery Project | Politecnico di Milano 

Goal.�7KH�H[SORUDWLRQ�RI�D�GHVLJQ�SURFHVV�EDVHG�RQ�D�GHVLJQ�GULYHQ�DS-
SURDFK�DQG�DSSOLHG�WR�VPDUW�ERG\�RUQDPHQWV��DOVR�DQ�DVVHVVPHQW�RI�GHVLJQ¶V�
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FRQWULEXWLRQ�WR�LQQRYDWLRQ�ZKHQ�D�VFHQDULR�SUHYLRXVO\�GH¿QHG�E\�WKH�FOLHQW�
was adopted as starting point.

3URMHFW� %ULHI��$� VWDUWXS� FRPSDQ\� IRXQGHG� LQ� WKH� FRQWH[W� RI�0,3� �WKH�
3ROLWHFQLFR�GL�0LODQR¶V�6FKRRO�RI�0DQDJHPHQW��VWURYH� WR�GHVLJQ�D�GHYLFH�
DLPHG�DW�SUHYHQWLQJ� LQVWDQFHV�RI�YLROHQFH� DJDLQVW�ZRPHQ�DQG�DW� HQVXULQJ�
WKHLU�VDIHW\�LQ�D�PDLQO\�XUEDQ�VHWWLQJ��7KHLU�WHDP�KDG�DOUHDG\�LGHQWL¿HG�WKH�
WHFKQRORJ\�WKDW�FRXOG�VXSSRUW�WKH�GHYHORSPHQW�RI�WKLV�SURMHFW��DQG�UHTXLUHG�
KHOS�WR�GHVLJQ�WKH�RUQDPHQW¶V�RXWHU�VKHOO�

3URMHFW�7LPLQJ��7KH�SURMHFW�ZDV�FDUULHG�RXW� LQ�RYHU� WKUHH�PRQWKV��ZLWK�
DFWRUV�PHHWLQJ�DW�UHJXODU�LQWHUYDOV�

The Actors Involved.�7KH�SURMHFW� WHDP�LQFOXGHG���PDUNHWLQJ�H[SHUWV����
HOHFWURQLF�HQJLQHHU�DQG���IDVKLRQ�GHVLJQHU�

0HWKRGRORJ\��'HVLJQLQJ�H[SHULHQFH�

Process Stages.
6WDUWXS�FRPSDQ\����PDUNHWLQJ�H[SHUWV�
• 0DUNHW�UHVHDUFK�DQG�DQDO\VLV
• 'H¿QLWLRQ�RI�SRVVLEOH�SURMHFW�VFHQDULRV�
• ,GHQWL¿FDWLRQ�RI�WKH�SURMHFW�LGHD
• %ULHI� ODXQFK� ZLWK� WKH� HOHFWURQLF� HQJLQHHU� WR� LGHQWLI\� WKH� QHFHVVDU\�

technology
• %ULHI�ODXQFK�ZLWK�WKH�GHVLJQHU
• &RQFHSW�GHYHORSPHQW�DQG�DHVWKHWLFV�GHYHORSPHQW��VKDSH��PDWHULDOV��

LQWHUDFWLRQ�
• 6HHNLQJ�IXQGLQJ
• -HZHO�DQG�WHFKQRORJ\�SURWRW\SLQJ
• Test 

The Outcome. 7KH�SURMHFW�ZDV�RULJLQDOO\�GHYHORSHG�LQ�DQ�XQHYHQ�IDVKLRQ��
ZLWK�OLWWOH�KDUPRQLVDWLRQ�DPRQJ�WKH�SDUWLHV�LQYROYHG��7KH�WHFKQRORJLHV�ZHUH�
VHOHFWHG�D�SULRUL�E\�WKH�WHDP�ZLWKRXW�LQYROYLQJ�WKH�GHVLJQHU��DQG�DOWKRXJK�
WKH\�GLG�PDNH�WKH�GHYLFH�LQGHSHQGHQW�IURP�WKH�VPDUWSKRQH��WKH\�QHJDWLYHO\�
DIIHFWHG�WKH�SURGXFW�E\�PDNLQJ�LWV�VL]H�WRR�FXPEHUVRPH��7KH�WHDP�EHOLHYHG�
WKDW�PDNLQJ�WKH�GHYLFH�LQGHSHQGHQW�IURP�WKH�PRELOH�SKRQH�ZRXOG�FRQVWLWXWH�
D�JUHDW�FRPSHWLWLYH�DGYDQWDJH�RYHU�VLPLODU�SURGXFWV�DOUHDG\�RQ�WKH�PDUNHW��
EXW�GLG�QRW�FRQVLGHU�WKDW�WKH�KDUGZDUH¶V�H[FHVVLYH�VL]H�ZRXOG�QHJDWLYHO\�DI-
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IHFW�WKH�DHVWKHWLFV�RI�D�SURGXFW�WKDW�ZDV�WR�EH�ZRUQ�RQ�D�GDLO\�EDVLV���HYHQ�
WKRXJK�LW�PLJKW�KRSHIXOO\�QHYHU�EH�QHHGHG�

)URP�D�IXQFWLRQDO�SRLQW�RI�YLHZ�WKHUH�LV�D�QXPEHU�RI�SURGXFWV�DYDLODEOH�
RQ�WKH�PDUNHW�WKDW�RIIHU�D�VLPLODU�VHUYLFH��KHQFH�WKH�LPSRUWDQFH�RI�FUHDWLQJ�
DGGHG�LQQRYDWLRQ�YDOXH�E\�PHDQV�RI�LWV�GHVLJQ�DQG�LWV�UHOLDQFH�RQ�JHVWXUHV�
DQG�V\PEROLVP�

Case Study: Mixed Processes. 
Smart Bag Design at Politecnico di Milano

Goal��$QDO\VLQJ�D�GHVLJQ�SURFHVV�EDVHG�RQ�D�PL[HG��WUDQVGLVFLSOLQDU\�DS-
SURDFK� �9DFFD� DQG�:DUVKDYVNL�� ������ DQG� DSSOLHG� WR� WKH� GHYHORSPHQW� RI�
DFFHVVRULHV�ZLWK�HPEHGGHG�WHFKQRORJ\��7KH�H[SHULHQFH�GHWDLOHG�EHORZ�ZDV�
DQ�LQVWDQFH�RI�SDUWLFLSDQW�REVHUYDWLRQ�LQ�DSSOLHG�UHVHDUFK�

3URMHFW�%ULHI��(DFK�JURXS�ZDV�DVNHG�WR�GHYHORS�D�FROOHFWLRQ�RI�VPDUW�DF-
FHVVRULHV�IURP�WKH�GHVLJQ�VWDJH�WR�FRPPXQLFDWLRQ�DQG�VDOHV��7KH�REMHFW�XQ-
GHU�H[DPLQDWLRQ�ZDV�LQ�WKLV�FDVH�D�EDJ��ZKRVH�PDLQ�IXQFWLRQ�DV�REMHFW�KROGHU�
FRXOG�RIIHU� LQWHUHVWLQJ�IRRG�IRU�WKRXJKW�DV�UHJDUGV�WKH�LQWHUDFWLRQ�EHWZHHQ�
FRQWHQW�DQG�FRQWDLQHU��:KDW�LV�PRUH��WKH�XVXDO�VL]H�RI�WKLV�W\SH�RI�DFFHVVRU\�
ZRXOG�DOORZ�IRU�JUHDWHU�IUHHGRP�RI�H[SHULPHQWDWLRQ��ZLWK�QRQH�RI�WKH�WHFK-
QLFDO�FRQVWUDLQWV�GHULYLQJ�IURP�KDUGZDUH�PLQLDWXULVDWLRQ��

3URMHFW�7LPLQJ��5HJXODU� VWDJH�JDWH� UHYLHZV�ZHUH� VFKHGXOHG� LQ�RUGHU� WR�
PRQLWRU�WKH�GHYHORSPHQW�RI�WKH�SURMHFW�

The Actors Involved��7KH� SURMHFW� LQYROYHG� WKUHH� WHDPV�� HDFK� RI�ZKLFK�
LQFOXGHG�D�GHVLJQHU�DQG�DQ�HOHFWURQLF�HQJLQHHU��WKHVH�ZHUH�QRW�QHZELHV��EXW�
KDG�DOUHDG\�WDNHQ�SDUW�LQ�VLPLODU�SURMHFWV�DW�XQLYHUVLW\�OHYHO��

0HWKRGRORJ\��$� OHDUQLQJ�E\�GRLQJ� DSSURDFK��7KH� DFWRUV�ZHUH� OHIW� IUHH�
WR�PDQDJH�WKH�SURFHVV�DXWRQRPRXVO\��DQG�WR�WHVW�LWV�XQGHUO\LQJ�G\QDPLFV�RI�
interaction.

The Outcome��7KH�SURGXFWV�HQWDLOHG�GLIIHUHQW�VFHQDULRV��UHOLHG�RQ�GLYHUVH�
W\SHV�RI�LQWHUDFWLRQ��DQG�LQ�HDFK�RI�WKHP�WKH�XVHU�LQWHUIDFH�ZDV�D�GLIIHUHQW�EDJ�
FRPSRQHQW��$V�IDU�DV�DHVWKHWLFV�DQG�WHFKQRORJ\�DZDUHQHVV�ZHUH�FRQFHUQHG��
QRQH�RI�WKH�SURMHFWV�XVHG�D�VFUHHQ�DV�LQWHUIDFH��DQG�LQ�QR�FDVH�ZDV�WHFKQRO-
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RJ\�KLGGHQ�XQGHU� DQ�RXWHU� VKHOO�� UDWKHU�� WKH� WHFKQRORJLFDO� VLGH�ZDV�PDGH�
WDQJLEOH�WKURXJK�XVHU�JHVWXUHV�DQG�D�G\QDPLF�LQWHUDFWLRQ�ZLWK�WKH�SURGXFWV��
,Q�DOO�WKUHH�SURMHFWV�WKH�WHFKQRORJLFDO�VLGH�DQG�WKH�DHVWKHWLF�FKDUDFWHULVWLFV�
ZHUH�FRPELQHG�LQ�D�UHODWLRQVKLS�RI�PXWXDO�LQWHUGHSHQGHQFH�DQG�IXQFWLRQDOL-
W\��7KLV�DSSURDFK�VKRZV�WKDW�XVHU�DZDUHQHVV�DV�WR�WKH�SUHVHQFH�RI�WHFKQRORJ\�
PD\�QRW�QHFHVVDULO\�EH�VRPHWKLQJ�WR�EH�DYRLGHG��DQG�WKDW�WHFKQRORJ\�QHHG�
QRW�EH�FRQFHDOHG�DW�DOO�FRVWV��LQGHHG��WHFKQRORJ\�KDV�WKH�SRWHQWLDO�WR�LPSURYH�
SURGXFW�IXQFWLRQDOLW\�RU�SHUIRUPDQFH��DQG�LI�SURSHUO\�SODQQHG�DQG�HPEHG-
GHG�LW�FDQ�HYHQ�EHFRPH�DQ�LPSRUWDQW�HOHPHQW�LQ�WKH�SURGXFWV¶�¿QDO�ORRN��7KH�
GH¿QLWLRQ�RI�DSSURSULDWH�VFHQDULRV�DQG�WKH�GHYHORSPHQW�RI�SHUVRQDV�HQDEOH�
G\QDPLF�� UHODWLRQVKLS�EDVHG�H[SHULHQFHV� WR�ZKLFK�SURGXFWV�DUH� LPSURYLQJ�
additions. The project participants continuously shared knowledge and pro-
cesses throughout all the relevant stages, and thus developed a generative 
PHWKRGRORJ\��9DFFD�DQG�:DUVKDYVNL���������&UXFLDO�LQ�WKLV�VHQVH�ZHUH�WKH�
VWDJHV� FHQWUHG�RQ� VFHQDULR� GH¿QLWLRQ� DQG�SHUVRQD�GHYHORSPHQW�� WKDW� LV� WR�
VD\�� WKH� GHVFULSWLRQ� RI� WKH� VSHFL¿F� HQG�XVHUV� WR�ZKRP� WKH� SURGXFWV�ZHUH�
GHVWLQHG��1RQHWKHOHVV��WKH�JURXSV�ZHUH�LQ�IDFW�IRUFHG�WR�KDYH�D�VKDUHG�GH-
VLJQ�PHWKRGRORJ\� WKURXJKRXW� WKH�SURMHFW��7KH�HQJLQHHUV� LQFOXGHG� LQ�HDFK�
WHDP�ZHUH�QRW�PHUHO\�FDOOHG�XSRQ�WR�GHYHORS� WKH�SURGXFWV¶� WHFKQLFDO�VLGH�
LQ�WKH�ODVW�VWDJH�RI�WKH�SURMHFW��EXW�GLG�LQ�IDFW�SOD\�D�IXQGDPHQWDO�SDUW�LQ�WKH�
creative process by engaging in constant dialogue with the designer and by 
UHJXODUO\� XSGDWLQJ� WKH� SURMHFW� FRQVWUDLQWV��5LJKW� IURP� WKH� LQLWLDO� VFHQDULR�
GH¿QLWLRQ�DQG�SHUVRQD�LGHQWL¿FDWLRQ��WKH�JURXSV�IHOW�FRPSHOOHG�WR�GHDO�GL-
UHFWO\�ZLWK�SRWHQWLDO�XVHUV��DQG�VSRQWDQHRXVO\�GHFLGHG� WR�HQJDJH� WKHP�E\�
PHDQV�RI�XQVWUXFWXUHG�LQWHUYLHZV�DQG�WKURXJK�WKH�HPSLULFDO�REVHUYDWLRQ�RI�
their behavioural interaction with the relevant products. The groups also 
HODERUDWHG�D�GH¿QLWLRQ�RI�FRPPXQLFDWLRQ�DQG�D�PDUNHWLQJ�VWUDWHJ\��,Q�YLHZ�
RI�WKH�IDFW�WKDW�WKHLU�G\QDPLF�SURGXFWV�ZRXOG�UHTXLUH�WKH�SURYLVLRQ�RI�XVHU�
LQVWUXFWLRQV��WKH\�GHFLGHG�WR�H[SODLQ�WKHLU�IXQFWLRQLQJ�VLPSO\�DQG�GLUHFWO\�LQ�
videos and on websites.

A Proposal for a Methodology for Wearable  
Technologies Based on a Scientific Approach  
and on the Creative Process

7KH�H[SHULPHQWV�GHVFULEHG�DERYH�OHG�WR�WKH�WHQWDWLYH�GHYHORSPHQW�RI�D�K\-
EULG�PHWKRGRORJ\�WKDW�FRPELQHV�VRPH�HOHPHQWV�IURP�ERWK�WKH�IDVKLRQ�GHVLJQ�
DQG�WKH�HQJLQHHULQJ�PHWKRGV��7KH�WZR�DSSURDFKHV�DUH�FRPELQHG�WRJHWKHU�WR�
WDFNOH�SUREOHP�GH¿QLWLRQ��DV�ZHOO�DV�WR�LQYHVWLJDWH�XVHU�QHHGV�DQG�GHVLUHV��
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WKH� IDVKLRQ�PDUNHW�� FXUUHQW� WUHQGV�� DQG� WKRVH� LQQRYDWLRQ� WHFKQRORJLHV� WKDW�
DUH�UHDG\�WR�EH�DSSOLHG�WR�LQGXVWULDO�SURGXFWLRQ��7KH�LQLWLDO�GH¿QLWLRQ�RI�EDVLF�
UHTXLUHPHQWV�LV�IROORZHG�E\�WKH�PRVW�FUHDWLYH�SDUW�RI�WKH�SURMHFW��LQ�ZKLFK�
EUDLQVWRUPLQJ�OHDGV�WR�WKH�JHQHUDWLRQ�RI�D�VSHFL¿F�IXWXUH�VFHQDULR��3URGXFWV�
DUH�FHQWUH�VWDJH��DQG�EHFRPH�WKH�IRFDO�LQWHUDFWLRQ�SRLQW�EHWZHHQ�XVHUV��HQ-
YLURQPHQW��DQG�RWKHU�REMHFWV��(TXDOO\�LPSRUWDQW��QRQHWKHOHVV��LV�WKH�FRUUHFW�
LGHQWL¿FDWLRQ�DQG�DQDO\VLV�RI�VSHFL¿F�SHUVRQDV�RQ�ZKRP�WR�WDLORU�WKH�SURMHFW��
These steps are crucial to set the project on the right course: the procedure 
HQDEOHV�GHVLJQHUV�WR�LGHQWLI\�ZLWK�D�VSHFL¿F�VHW�RI�XVHUV�DQG�WR�XQGHUVWDQG�
their needs and issues in order to develop the project originally. The proper 
PDQDJHPHQW�RI�WKH�WZR�VWDJHV��PRUHRYHU��KDV�SRVLWLYH�UHSHUFXVVLRQV�IRU�WKH�
VXEVHTXHQW�GH¿QLWLRQ�RI�D�SUHFLVH�FRQFHSW��LW�DOVR�HOLPLQDWHV�WKH�ZLGHVSUHDG�
LQFOLQDWLRQ�WR�HTXLS�REMHFWV�ZLWK�WRR�PDQ\�IXQFWLRQV��DQG�HYHQ�HQKDQFHV�WKH�
UHODWLRQVKLS�EHWZHHQ�WKHLU�VKDSH�DQG�IXQFWLRQ��7KH�FRQFHSW�VWDJH�ZLWQHVVHV�
WKH�LGHQWL¿FDWLRQ�RI�PDWHULDOV��VKDSHV�DQG�LQWHUDFWLRQ�G\QDPLFV�E\�PHDQV�RI�
WHFKQLFDO�VNHWFKHV��H[SHULPHQWDO�SURWRW\SHV�DUH�WKHQ�FRPSOHWHG��WHVWHG�DQG�
HYDOXDWHG��4XDOLWDWLYH�FKHFNV��ZKLFK�DUH�W\SLFDO�RI�WKH�HQJLQHHULQJ�DSSURDFK��
DUH�LQ�SODFH��DQG�DUH�PDWFKHG�E\�D�TXDOLWDWLYH�DVVHVVPHQW�WKDW�WHVWV�XVHU�H[SH-
ULHQFH�E\�PHDVXULQJ�WKH�LQWHQVLW\�RI�WKH�XVHUV¶�HPRWLRQDO�UHVSRQVH�WR�SURGXFW�
LQWHUDFWLRQ��$OO� WKHVH�VWHSV�PXVW�EH�QHFHVVDULO\�PDQDJHG�E\�GHVLJQHUV�DQG�
WHFKQRORJ\� H[SHUWV�� DV� RQO\� WKH� MRLQW� DSSOLFDWLRQ� RI� WKHLU� UHVSHFWLYH� VNLOOV�
PD\�OHDG�WR�VXFFHVVIXO�SURGXFWV��7HQXWD�DQG�7HVWD��������

Conclusions

The contribution of this research

A toolkit
$OWKRXJK� WKHUH� LV�ZLGHVSUHDG� DQG� JURZLQJ� LQWHUHVW� LQ� )DVKLRQ7HFK�� DV�

WKH�SUHVHQW�VWXG\�KDV�FRQYLQFLQJO\�GHPRQVWUDWHG��WKH�GDWD�IURP�WKH�PDUNHW�
VXUYH\�VKRZV�WKDW�EXVLQHVVHV�RSHUDWLQJ�LQ�WKLV�VHFWRU�DUH�VWLOO�H[WUHPHO\�GLV-
RUJDQLVHG�DQG�VWUXJJOH�WR�PDQDJH�WKH�YDULRXV�VWDJHV�RI�WKH�GHVLJQ�SURFHVV�LQ�
D�V\VWHPDWLF�IDVKLRQ�

,Q� RUGHU� WR� DFKLHYH� D� VDWLVIDFWRU\� GHJUHH� RI� KDUPRQLVDWLRQ� LW� KDV� EHHQ�
QHFHVVDU\�WR�UHYLHZ�WKH�PHWKRGRORJ\�DQG�UROH�RI�WKH�SURIHVVLRQDOV�LQYROYHG��
$ZDUHQHVV�ZDV�UDLVHG�RI�WKH�IDFW�WKDW�WKH�ZKROH�SURFHVV�FDQQRW�EH�PDQDJHG�
E\�D�VLQJOH�SURIHVVLRQDO��DV�LW�UHTXLUHV�D�YDULHW\�RI�VNLOOV�LI�LQQRYDWLRQ�LV�WR�EH�
JHQHUDWHG��DQG�LW�ZDV�SRLQWHG�RXW�WKDW�D�FRGH�VKDUHG�E\�DOO�WKH�SURIHVVLRQDOV�
LQYROYHG�PXVW� EH�GHYHORSHG�� ,Q�RUGHU� WR� H[SODLQ�KRZ� LQWULQVLF� OLPLWDWLRQV�
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PD\�EH�RYHUFRPH��D�PHWKRGRORJLFDO�SURSRVDO�KDV�EHHQ�SUHVHQWHG�ZKLFK�SUR-
YLGHV�DQ�DOWHUQDWLYH�WR�IDVKLRQ¶V�WUDGLWLRQDO�GHVLJQ�SURFHVV��DQG�ZKLFK�LV�WKH�
UHVXOW�RI�D�WHVW�RQ�ZHDUDEOH�WHFKQRORJLHV�

7KLV�GDWD�FRXOG�EH�D�XVHIXO�WRRO�QRW�RQO\�LQ�DFDGHPLD��EXW�DOVR�IRU�WKH�PDU-
NHW��DV�LW�FDQ�IRVWHU�LQWHUGLVFLSOLQDU\�NQRZOHGJH��DQG�LW�FDQ�OLQN�DQG�FRPELQH�
IDVKLRQ¶V� DQG� ,7¶V� GHVLJQ�SURFHVV�� WKHUHE\�SXVKLQJ� WKH� ERXQGDU\�EHWZHHQ�
FUHDWLYLW\�DQG�WKH�VFLHQWL¿F�PHWKRG�

7KH�GHVLJQ�PHWKRGRORJ\�SURSRVHG�KHUH�KDV�EHHQ�UHFHQWO\�VXSSRUWHG� LQ�
LWV�YDOLGLW\�E\� WKH�GDWD�SUHVHQWHG�E\� WKH�(�)7�UHSRUW� ��������7KURXJK� WKH�
FRPSDULVRQ�RI�GDWD�REWDLQHG�IURP�LQWHUYLHZV�LQ�UHVHDUFK�FHQWUHV��XQLYHUVLWLHV�
DQG�VWDUW�XS�FRPSDQLHV��WKH�GRFXPHQW�LGHQWL¿HG�VRPH�RI�WKH�PRVW�LPSRUWDQW�
VWDJHV�RI�WKH�GHVLJQ�SURFHVV�LQ�WKLV�VHFWRU��DQG�WKHVH�IXOO\�PDWFK�WKH�RQHV�VXJ-
JHVWHG�KHUH��WKH�UHSRUW��QRQHWKHOHVV��GLG�QRW�GHDO�ZLWK�WKH�VWDJH�FRQFHUQLQJ�
WKH�SUHFLVH�LGHQWL¿FDWLRQ�RI�SHUVRQDV�

7KLV� VWXG\�DOVR� WHVWHG� WKH� UHQHZHG�GHVLJQ�SURFHVV� LQ�YDULRXV� FRQWH[WV��
IRXQG�VXSSRUW�IRU�LWV�DSSURDFK�LQ�UHDO�SUDFWLFH��DQG�EULGJHG��DV�LW�ZHUH��DFD-
GHPLF�VWXGLHV�RQ�WKH�WRSLF�ZLWK�KDQGV�RQ�H[SHULHQFH�LQ�WKH�PDUNHW��

Fig. 1 – Fashion Wearable Design Method.
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)LJ����±�*ULS�)DFWRUV�(YDOXDWLRQ� IRU�)DVKLRQ�:HDUDEOHV����� ,QWHUSUHWDWLRQ� ��$��&OHDUQHVV�
RI�PHDQLQJ���%��6SHFL¿F�DQVZHU���&��6DWLVI\�WKH�QHHGV���'��2ULJLQDOLW\������)RUPDO�9DOXHV�
��$��&RPSOHWHQHVV���%��%HDXW\���&��&RKHUHQFH������7HFKQRORJ\���$��0DWHULDO�RSWLPLVDWLRQ��
�%��&RPSOHPHQWDU\�PDWHULDOV���&��$VVHW�RI�WKH�WHFKQRORJ\������(UJRQRPLFV���$��+RZ�WR�KDQ�
GOH�WKH�SURGXFW���%��6DIHW\������3OXV���$��&KDQJH�LQ�WKH�EHKDYLRXU���%��1HFHVVLW\�JUDGLHQW��
�&��6HFRQG�OLIH������6XVWDLQDELOLW\���$��3UHYLVLRQ�RI�WKH�FRQVHTXHQFHV���%��0RUDO�YDOXH������
6FHQDULR���$��&RPPXQLFDWLRQ�VNLOOV���%��0XOWLFXOWXUDO�DSSHDO���&��(DVH�LQ�¿QGLQJ���'��0XO�
WL�JHQHUDWLRQDO�EHQH¿W���(��$XWR�LQQRYDWLRQ��

,W� WKHUHIRUH� SURSRVHV� D� WRRONLW� RI� VRUWV� IRU� WKRVH�ZKR�KDYH� MXVW� VWDUWHG�
IDPLOLDULVLQJ�WKHPVHOYHV�ZLWK�IDVKLRQ�SURGXFWV�ZLWK�HPEHGGHG�WHFKQRORJ\�
ZKLFK�SURYLGHV�D�V\VWHPLF�FROOHFWLRQ�RI�XSGDWHG�FDVH�VWXGLHV�LOOXVWUDWLQJ�WKH�
EHVW�DQG�ZRUVW�SUDFWLFHV��DQG�ZKLFK�HVSHFLDOO\�EULQJV�WR�WKH�IRUH�WKRVH�HOH-
PHQWV�FDSDEOH�RI�JHQHUDWLQJ�DQ�DGGHG�YDOXH�IRU�FRQVXPHUV�� LQ�DGGLWLRQ� WR�
WKLV��LW�DOVR�RIIHUV�SUDFWLFDO�WRROV�WR�VXSSRUW�WKH�GHVLJQ�SURFHVV��,W�LQFOXGHV�D�
SURSRVDO�RQ�GHVLJQ�PHWKRGRORJ\��D�FRPSDULVRQ�RI�WKH�YDULRXV�DSSURDFKHV�WR�
WKH�SURMHFW��ZKHWKHU�WHFK�GULYHQ��GHVLJQ�GULYHQ��RU�WUDQVGLVFLSOLQDU\�PL[HG���
DQG�GLVFXVVHV�WKH�SURV�DQG�FRQV�RI�HDFK�RI�WKHP��LW�DOVR�VXSSOLHV�D�IUDPHZRUN�
±�VWUHDPOLQHG�XQGHU�WKH�LQÀXHQFH�RI�0DQFLQL¶V�SURSRVHG�PRGHO��������±�WR�
PHDVXUH�DQG�HYDOXDWH�WKH�GHVLJQHG�SURGXFWV¶�LQQRYDWLRQ�LPSDFW�RQ�WKHLU�VSH-
FL¿F�VHFWRU�RI�UHIHUHQFH�
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158

$�FODULW\�RI�SXUSRVH
7KH�HQWLUH�VWXG\�VWUHVVHV�WKH�LPSRUWDQFH�RI� LQWHJUDWLRQ�LQ�)DVKLRQ7HFK��

,Q� WHUPV�RI�SURGXFWV��)DVKLRQ7HFK�PXVW� FRPELQH� IDVKLRQ�DQG� WHFKQRORJ\��
ZKHUHDV�� LQ�WHUPV�RI�SURFHVVHV�� LW�QHHGV�WR�EULQJ�WRJHWKHU�VFLHQFH�DQG�FUH-
DWLYLW\��GLYHUVH�IRUPV�RI�NQRZOHGJH�DQG�FRGHV��SURIHVVLRQDOV�DQG�DFWRUV��DQG�
FURVV�FXWWLQJ� VNLOOV� WKDW� UDQJH� IURP� VFLHQFH� WR� GHVLJQ� DQG�PDUNHWLQJ��7KH�
QHHG�WR�KDYH�SURIHVVLRQDO�H[SHUWV�LQ�HFRQRPLFV�ZKR�FRXOG�SURYLGH�LQVLJKW�
LQWR�PDUNHW�WUHQGV�KDV�DOVR�EHHQ�HPSKDVLVHG�

7R�WKLV�HQG�WKLV�ZRUN�YLYLGO\�GLVFXVVHG�WKH�LPSRUWDQFH�RI�FURVV�FXWWLQJ�
DSSURDFKHV�WR�WKH�SURMHFW��,QYROYLQJ�WKH�YDULRXV�DFWRUV�LQ�FRQWH[WV�RI�VKDUHG�
designing, especially during their university training, would help young de-
VLJQHUV� WR�EHFRPH�PRUH�ÀH[LEOH�DQG�PRUH�RSHQ� WR�GLDORJXH� LQ�D�SHUVSHF-
WLYH�RI�VKDUHG�REMHFWLYHV��'XULQJ�WKHLU�WUDLQLQJ�GHVLJQHUV�FRXOG�GHYHORS�WKH�
IRXQGDWLRQV�QHFHVVDU\� WR�DSSUHFLDWH� WKH� WHFKQLFDO� VLGH�RI� WKH�GHYHORSPHQW�
RI�WKH�WHFKQRORJ\��KDUGZDUH�DQG�VRIWZDUH�QHHGHG�IRU�WKH�SURMHFW��HQJLQHHUV��
FRQYHUVHO\��FRXOG�JHW�WKH�FKDQFH�WR�EHFRPH�DFTXDLQWHG�ZLWK�WKH�FUHDWLYH�SUR-
FHVV�DQG�WKH�EDVLFV�RI�GHVLJQ��7KHVH�K\EULG�SURIHVVLRQDOV�ZLOO�VXEVHTXHQWO\�
EH�DEOH�WR�PHGLDWH�EHWZHHQ�RWKHU�SDUWLFLSDWLQJ�H[SHUWV�DQG�ZLOO�JXLGH�WKHP�
WRZDUGV� WKHLU� VKDUHG�SURMHFW� JRDO� E\� HQVXULQJ� WKDW� WKH� WRROV� QHFHVVDU\� IRU�
NQRZOHGJH�WUDQVIHU�DUH�VXSSOLHG��

,QGHHG��DV�WKH�JUHDW�GHVLJQ�PDVWHUV�KDYH�VKRZQ��GHVLJQLQJ�GRHV�QRW�PHDQ�
inventing new shapes, but rather originating new behaviour. 

Critical Points and Suggestions for Future Developments

,W�LV�LPSRVVLEOH�WR�LJQRUH�WKH�SUHVHQFH�RI�FULWLFDO�DVSHFWV�FRQFHUQLQJ�WKH�
WKHRUHWLFDO�DQDO\VLV�DQG�WKH�PDUNHW�VXUYH\��ZKLFK�PDLQO\�GHULYHG�IURP�SRRU�
DFFHVV�WR�WKH�VRXUFHV��WKH�RQHV�DYDLODEOH�WR�WKH�SUHVHQW�ZULWHU�ZHUH�QXPHUL-
FDOO\�OLPLWHG��DQG�QRW�DOO�RI�WKH�QHFHVVDU\�LQIRUPDWLRQ�ZDV�HDVLO\�DFFHVVLEOH�
WR�WKH�SXEOLF��7KH�GDWD�UHODWLQJ�WR�VDOHV�YROXPHV�IURP�WKH�EXVLQHVVHV�DFWLYH�
in the sector was especially scant.

2WKHU�OLPLWDWLRQV�RI�WKH�SUHVHQW�ZRUN�FRQFHUQ�SUDFWLFDO�H[SHULHQFH��7KH�
DQDO\VLV�SUHVHQWHG�KHUH�LV�PDLQO\�TXDOLWDWLYH��DQG�RQO\�ZHOO�GH¿QHG�JURXSV�
RI�SDUWLFLSDQWV�ZHUH�HQJDJHG��0RUHRYHU��WKH�WHVWV�FDUULHG�RXW�KHUH�KDYH�RQO\�
EHHQ�FRPSDUHG�ZLWK�D�OLPLWHG�VHOHFWLRQ�RI�PDUNHW�H[SHULHQFHV��DQG�WKHUHIRUH�
RIIHU�RQO\�D�SDUWLDO�RYHUYLHZ�RI�WKH�UHOHYDQW�SKHQRPHQD�

$QRWKHU�VKRUWFRPLQJ�KDV�WR�GR�ZLWK�WKH�QRQ�KRPRJHQHRXV�QDWXUH�RI�WKH�
REMHFWV�XVHG�LQ�WKH�WHVWV��WKH�GHVLJQ�H[SHULHQFHV�ZHUH�SHUIRUPHG�RQ�D�ZLGH�
UDQJH�RI�IDVKLRQ�LWHPV��ZKLFK�KDV�QRW�PDGH�GDWD�LQWHUSUHWDWLRQ�DQ\�HDVLHU��
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$V�IRU�WKH�GH¿QLWLRQ�RI�WKH�GHVLJQ�PHWKRGRORJ\�IRU�ZHDUDEOH�WHFKQROR-
J\�SUHVHQWHG�KHUH�� WKH�PRVW�FULWLFDO�SRLQWV�ZKLFK�VWLOO�DZDLW�D�IXOO�VROXWLRQ�
FRQFHUQ�WKH�UHODWLRQVKLS�EHWZHHQ�VKDSH��IXQFWLRQ�DQG�EUDQG�LGHQWLW\�LQ�WKRVH�
FDVHV�LQ�ZKLFK�D�SURMHFW�LV�WR�EH�GHYHORSHG�IRU�D�FRPSDQ\�ZLWK�ZHOO�GH¿QHG�
DHVWKHWLFV��)XWXUH�VWXGLHV�PD\�WKHUHIRUH�H[DPLQH�WKH�SRVVLELOLW\�RI�DSSO\LQJ�
DQG�VKDULQJ�PHWKRGRORJ\�LQ�YDULRXV�FRQWH[WV��LQ�RUGHU�WR�UHFRUG��DQDO\VH�DQG�
PHDVXUH� RWKHU� GDWD�� VSHFLDO� DWWHQWLRQ� DQG� DQDO\VLV� RXJKW� WR� EH�GHYRWHG� WR�
VKDSH��IXQFWLRQ�DQG�EUDQG�LGHQWLW\��DQG�WR�WKHLU�PXWXDO�UHODWLRQVKLS�LQ�IDVKLRQ�
SURGXFWV�ZLWK�HPEHGGHG�WHFKQRORJ\�
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