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Understanding long lasting design through tangible tokens
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Abstract�� 7KLV� SDSHU� SUHVHQWV� WKH� GHYHORSPHQW� RI� QHZ� LQWHUYLHZ� WRROV� WR� FRQGXFW� LQWHUYLHZV� E\�
LQFRUSRUDWLQJ�SK\VLFDO�WRNHQV�HPEHGGHG�ZLWK�FRQFHSWV�UHODWHG�WR�SURGXFW�ORQJHYLW\��7KH�REMHFWLYH�LV�WR�
DXJPHQW�WKH�GHSWK�DQG�TXDOLW\�RI�TXDOLWDWLYH�LQWHUYLHZ�GDWD�LQ� WKH�ILHOG�RI�ORQJHYLW\�DQG�VXVWDLQDELOLW\�
VWXGLHV��

Subtitle/ Introduction 
/RQJHYLW\� LV� RQH� RI� WKH� SUHYDOHQW� FRQFHSWV�
DPRQJ� PDQ\� LQ� WKH� GHVLJQ� IRU� VXVWDLQDELOLW\�
OLWHUDWXUH� �&HVFKLQ� 	� *D]LXOXVR\�� ������� ,W�
FODLPV� WKDW� NHHSLQJ� WKH� SURGXFW� LQ� XVH� PD\�
GHFUHDVH�WKH�QHHG�IRU�QHZ�SURGXFWLRQ��WKHUHE\�
GHFUHDVLQJ� WKH� HQYLURQPHQWDO� LPSDFW�� 7KH�
FRQFHSW�RI�FLUFXODU�HFRQRP\� �(OOHQ�0DF$UWKXU�
)RXQGDWLRQ�� ������ DUJXHV� WR� SURWHFW� WKH�
SURGXFW
V�YDOXH�XQWLO� LWV� HQG�RI� OLIH� DQG�FUHDWH�
VHYHUDO�ORRSV�EHIRUH�WKH�SURGXFW�JRHV�RXW�RI�WKH�
F\FOH��:KHQ�DLPLQJ�IRU�ORQJHYLW\��ZH�IRFXV�RQ�
WKH� SURGXFW
V� XVH�� PDLQWHQDQFH�� UHSDLU��
H[FKDQJH�� UHF\FOLQJ� DQG� GLVSRVDO�SKDVHV�DQG�
UHODWHG�FRQFHSWV���

:KHQ� SURGXFWV� LQYROYH� LQWHJUDWHG� GLJLWDO�
WHFKQRORJLHV�� WKH� ORQJHYLW\� RI� WKH� SURGXFW�
EHFRPHV�D�PRUH�FRPSOLFDWHG�LVVXH��'LVFXVVLQJ�
ORQJHYLW\�DQG�JRLQJ� EH\RQG� WKH�VXUIDFH� OHYHO��
SDUWLFXODUO\� ZKHQ� JDWKHULQJ� GDWD� UHJDUGLQJ�
OLIHWLPH�DQG� VXVWDLQDELOLW\� RI� SURGXFWV�� FDQ� EH�
GLIILFXOW�ZKHQ�ZRUNLQJ�ZLWK� LQGXVWU\� LQIRUPDQWV�
GXH� WR� WKHLU� ZLVK� IRU� D� SRVLWLYH� SHUFHSWLRQ� RI�
WKHLU�SURGXFWV��)XUWKHUPRUH��ZKLOH�VRPH�RI�WKH�
DFDGHPLF�ORQJHYLW\�FRQFHSWV�DUH�ZLGHO\�XVHG�LQ�
WKH� LQGXVWU\� ZLWK� LQFUHDVLQJ� LQWHUHVW� LQ� ORQJ�
ODVWLQJ� DQG� VXVWDLQDEOH� SURGXFWV�� WKH�
WHUPLQRORJ\�PLJKW�GLIIHU���

,Q�RXU�ZRUN��ZH�IRFXV�SDUWLFXODUO\�RQ�FRQQHFWHG�
SURGXFWV��5DII�HW�DO����������ZKLFK�DUH�NQRZQ�IRU�
KDYLQJ� D� KLJK� XVH� DQG� GLVSRVDO� UDWH�� :H�
FRQGXFWHG� VHPL�VWUXFWXUHG� LQWHUYLHZV� ZLWK�
GHVLJQ�SUDFWLWLRQHUV�IURP�LQGXVWU\�WR�XQGHUVWDQG�
KRZ�WKH\�DSSURDFK� ORQJHYLW\� LQ� WKHLU�ZRUN��7R�
VXSSRUW� WKHVH� VHPL�VWUXFWXUHG� LQWHUYLHZV�� ZH�
GHVLJQHG� D� VLPSOH� WRRONLW� LQFOXGLQJ� WDQJLEOH�
WRNHQV�WKDW�VHUYHG�DV�SURPSWV�DQG�WULJJHUV�IRU�
GLVFXVVLRQ�ZLWK�SDUWLFLSDQWV��7KH�GHVLJQ�RI�WKH�

WRRONLW� EHJDQ� ZLWK� D� JURXQGLQJ� LQ� SUHYLRXV�
OLWHUDWXUH�UHYLHZ�VWXGLHV��:H�GHYHORSHG�D�VHW�RI�
SK\VLFDO� WRNHQV�ZLWK� VKDSHV� DFFRUGLQJ� WR� NH\�
WKHPHV� DQG� LQVFULSWLRQV� IURP� NH\� FRQFHSWV� LQ�
WKH� VXVWDLQDEOH� ,&7� DQG� GHVLJQ� IRU�
VXVWDLQDELOLW\�OLWHUDWXUH��

:H�SUHVHQW�WKH�UHIOHFWLRQV�RI�LQWHUYLHZV�ZLWK����
SDUWLFLSDQWV�DQG�KLJKOLJKW� WKH�DGYDQWDJHV�DQG�
GLVDGYDQWDJHV� RI� XWLOL]LQJ� WDQJLEOH� WRNHQV�
GXULQJ�VHPL�VWUXFWXUHG�LQWHUYLHZV��

7DQJLEOH�WRROV�
'RQDOG� 6FKRQ� JLYHV� D� IDPLOLDU� H[DPSOH� IURP�
GDLO\�OLIH�WR�H[HPSOLI\�WKH�NQRZLQJ�LQ�DFWLRQ��³D�
WRXFK�W\SLVW��ZKR�FDQQRW�VD\�RIIKDQG�MXVW�ZKHUH�
DOO�WKH�OHWWHUV�DUH�ORFDWHG�RQ�WKH�NH\ERDUG��FDQ�
EHJLQ�WR�W\SH��HYHQ�RQ�DQ�LPDJLQDU\�NH\ERDUG��
DQG� WKHUHE\� ILQG� WKH� �7�� MXVW� XQGHUQHDWK� WKH�
VHFRQG� ILQJHU� RI� WKH� OHIW� KDQG�� WKH� �/�� MXVW�
XQGHUQHDWK�WKH�IRXUWK�ILQJHU�RI� WKH�ULJKW�KDQG��
DQG�VR�RQ´� �6FKRQ��������SS����+H�SURSRVHV�
WKDW�GHVLJQ�NQRZOHGJH�FDQ�EH�H[SRVHG�LQ�GRLQJ�
�6FKRQ�� ������� ,Q� OLQH� ZLWK� WKLV� SHUVSHFWLYH��
WDQJLEOH� WRROV� LQLWLDWH� DFWLRQV�� WKHUHIRUH��
SDUWLFLSDQWV� PD\� UHIOHFW� RQ� PHDQLQJV��
DVVXPSWLRQV�� DQG� QHZ� VROXWLRQV�� ZKLFK� FDQ�
HQULFK�TXDOLWDWLYH�GDWD�GXULQJ�LQWHUYLHZV��%XXU��
������� 6XSSRUWLQJ� FRQYHUVDWLRQV� ZLWK� VXFK�
WDQJLEOH�WRROV�FDQ�KHOS�UHVHDUFKHUV�JDLQ�GHHSHU�
LQVLJKWV� LQWR� WKH� LPSOLFLW� OHYHO� �6DQGHUV� 	�
6WUDSSHUV�� ������ RI� XQGHUVWDQGLQJ� RI� WKH�
LQWHUYLHZHH��

,Q�SDUWLFLSDWRU\�GHVLJQ��RQH�RI�WKH�NH\�DVSHFWV�
LV� WKDW� WKH� UHVHDUFKHU� WDNHV� RQ� WKH� UROH� RI� D�
IDFLOLWDWRU�� DVVLVWLQJ� WKH� SDUWLFLSDQW� LQ�
DUWLFXODWLQJ� DQG� H[SUHVVLQJ� WKHLU� H[SHULHQFHV�
ZKLOH� PLQLPL]LQJ� ELDV� DV� PXFK� DV� SRVVLEOH��
7KHUH� DUH� WKUHH� PDLQ� DSSURDFKHV� WR� HOLFLW�
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LQIRUPDWLRQ� DQG� REWDLQ� FUHDWLYH� GDWD� LQ�
SDUWLFLSDWRU\�GHVLJQ�SUDFWLFHV�VXFK�DV�SUREHV��
JHQHUDWLYH� WRRONLWV� DQG� SURWRW\SHV�� :KLOH�
SUREHV��6DQGHUV�	�6WUDSSHUV��������DUH�XVHG�
WR� HOLFLW� D� UHVSRQVH�� WKH\� KHOS� SDUWLFLSDQWV�
UHIOHFW�RQ�WKHLU�LGHDV��IHHOLQJV��DQG�H[SHULHQFHV��
6LPLODUO\�� JHQHUDWLYH� WRRONLWV� DUH� FRPPRQO\�
XWLOL]HG�LQ�IDFLOLWDWHG�FROODERUDWLYH�DFWLYLWLHV�DQG�
FDQ� EH� XVHG� WR� PDNH� DUWLIDFWV� WR� H[SORUH� WKH�
SUREOHP� RU� LPDJLQH� WKH� IXWXUH� �6DQGHUV� 	�
6WUDSSHUV�� ������� )XUWKHUPRUH�� WKH� UHVXOWLQJ�
SURGXFWV�DQG�GHVFULSWLRQV�FDQ�EH�H[DPLQHG�WR�
JHW� DQ� XQGHUVWDQGLQJ� DQG� HPSDWKL]H�ZLWK� WKH�
XVHU��6DQGHUV�	�6WUDSSHUV���������3URWRW\SHV�
DUH� XVHG� WR� UHSUHVHQW� LGHDV� DQG� FRQFHSWV� WR�
UHFHLYH� IHHGEDFN� DERXW� WKH� HPHUJLQJ� GHVLJQ�
�6DQGHUV�	�6WUDSSHUV���������,Q�WKLV�SDSHU��ZH�
IROORZ�XS� RQ� WKHVH� LGHDV� DQG� H[WHQG� WKHP� WR�
JDWKHU� GDWD� LQ� TXDOLWDWLYH� VHPL�VWUXFWXUHG�
LQWHUYLHZV�� )RU� WKLV�� ZH� LQWURGXFH� D� WRRONLW�
GHYHORSHG�EDVHG�RQ�ORQJHYLW\�FRQFHSWV�GHULYHG�
IURP�D�OLWHUDWXUH�UHYLHZ�VWXG\��

Methodology 
$IWHU� PXOWLSOH� LWHUDWLRQV�� WKH� WDQJLEOH� WRNHQV�
KDYH� EHHQ� WHVWHG� LQ� ��� VHPL�VWUXFWXUHG�
LQWHUYLHZV� ZLWK� GHVLJQHUV� DQG� VXVWDLQDELOLW\�
H[SHUWV� RI� DXGLR� FRPSDQLHV� WKDW� SURGXFH�
FRQQHFWHG� VSHDNHUV�� KHDGSKRQHV�� DQG�
HDUEXGV��7KH�PHWKRG�LV�XWLOL]HG�LQ�WKH�ODVW�WKLUG�
RI� D� ���PLQXWH� VHPL�VWUXFWXUHG� LQWHUYLHZ��7KH�
LQWHUYLHZV� ZHUH� UHFRUGHG� DQG� SDUWO\�
WUDQVFULEHG��7KH�UHVHDUFKHU
V�REVHUYDWLRQV�DQG�
UHIOHFWLRQV�DIWHU�WKH�LQWHUYLHZ�VHVVLRQV�ZHUH�WKH�
PDLQ�LQIRUPDWLRQ�VRXUFH��

Figure 1. Tangible tokens. 

7KH�ILUVW�DXWKRU�RI�WKH�VWXG\�FUHDWHG�WKH�WDQJLEOH�
WRNHQV�EDVHG�RQ�WKH�IUDPHZRUN�SUHVHQWHG�LQ�D�
SUHYLRXV� VWXG\� �g]FHOLN� HW� DO��� ������ WKDW�
RXWOLQHV�H[LVWLQJ�FRQFHSWV�RI�SURGXFW� ORQJHYLW\�
LQ�OLWHUDWXUH��,Q�DQ�LQLWLDO�WHVW�LQWHUYLHZ��ZH�XVHG�
SDSHU�PRFN�XSV�RI�WKH�WDQJLEOH�WRNHQV�WRJHWKHU�

ZLWK� D� GUDZLQJ� RI� RQH� RI� WKH� FRPSDQ\¶V�
SURGXFWV� WR� DVVHVV� KRZ� ZHOO� WKH� SDUWLFLSDQW�
JUDVSHG� WKH� FRQFHSWV�� $IWHU� DVNLQJ� DOO� LQLWLDO�
TXHVWLRQV�� ZH� VKRZHG� WKUHH� JURXSV� RI� FRGHV�
DQG� DVNHG� WKH� SDUWLFLSDQWV�ZKLFK� FRGHV�ZHUH�
UHODWHG� WR� WKHLU� DSSURDFK� DQG� KRZ� WKH\�
LPSDFWHG�WKHLU�ZRUN�ZLWK�H[DPSOHV��+RZHYHU��LW�
EHFDPH�FOHDU� WKDW� WKH�SDSHU�PDWHULDO�DQG� WKH�
GUDZLQJV�RI�WKH�SURGXFW�GLG�QRW�ZRUN�DV�ZH�KDG�
KRSHG�� 7KH� SDUWLFLSDQWV� SUHIHUUHG� WR� DQVZHU�
DQG� GLVFXVV� EDVHG� RQ� WKH� UHDO� SURGXFW� UDWKHU�
WKDQ�SLFWXUHV�RI�LW�RU�LWV�FRPSRQHQWV��+RZHYHU��
WKH�GLIIHUHQW�ORQJHYLW\�FRQFHSWV�EURDGHQHG�WKH�
GLVFXVVLRQV��DQG� WKH� SDUWLFLSDQW�EURXJKW�PRUH�
H[DPSOHV�DQG�LQVLJKWV�KDYLQJ�WKH�VWLPXODWLRQ�RI�
WKH� WDQJLEOH� FRGHV�� )RU� WKH� ILQDO� YHUVLRQ� ZH�
GHFLGHG�WR�SURGXFH�FRGHV�RQ�WRNHQV�PDGH�IURP�
0')�XVLQJ� D� ODVHU� FXWWHU� �DV� FDQ� EH� VHHQ� LQ�
)LJXUH�����7KH�ORQJHYLW\�FRQFHSWV�DUH�JURXSHG�
LQWR� WKUHH� PDLQ� FDWHJRULHV�� GHVLJQ�UHODWHG�
FRGHV��VRIWZDUH�UHODWHG�FRGHV��DQG�KDUGZDUH�
UHODWHG� FRGHV� DQG� DGGLWLRQDOO\� DQRWKHU� PLQRU�
FDWHJRU\��RWKHUV��)RU�HDFK�RI�WKHVH�ZH�XVHG�D�
GLIIHUHQW� VKDSH�� WKH� FRPSOHWH� OLVW� RI� DOO� XVHG�
FRGHV�FDQ�EH�IRXQG�LQ�WKH�WDEOH�LQ�WKH�$SSHQGL[��
2YHUDOO�� WKH� PDLQ� REMHFWLYH� ZDV� WR� SUHVHQW� D�
UDQJH� RI� FRQFHSWV� DQG� WR� HQJDJH� WKH�
SDUWLFLSDQWV�DV�PXFK�DV�SRVVLEOH��7KHVH�ZKHUH�
WKHQ�XVHG�LQ����VHPL�VWUXFWXUHG�LQWHUYLHZV��:H�
SUHVHQW� UHIOHFWLRQV� EDVHG� RQ� WKHVH� LQWHUYLHZV�
EHORZ��

Findings 

'LVFXVVLQJ�WKH�FRPSOH[LW\ 
6PDUW� SURGXFWV� KDYH� FRPSOH[� FKDUDFWHULVWLFV��
SDUWLFXODUO\� ZKHQ� YLHZHG� WKURXJK� WKH� OHQV� RI�
ORQJHYLW\��7KH\�FRQVLVW�RI�LGHQWLFDO�FRPSRQHQWV�
WKDW�DUH�FRGHSHQGHQW�RQ�HDFK�RWKHU��UHTXLULQJ�
GLIIHUHQW� DSSURDFKHV� WR� HQVXUH� ORQJHYLW\��
'LVFXVVLQJ�WKLV�FRPSOH[LW\�ZLWK�SDUWLFLSDQWV�FDQ�
EH�FKDOOHQJLQJ��EXW� WKH�XVH�RI� WDQJLEOH�WRNHQV�
KDV� SURYHQ� KHOSIXO� LQ� PDQDJLQJ� LW�� %\�
SUHVHQWLQJ� HDFK� FDWHJRU\� LQ� WKH� RUGHU� RI�
VRIWZDUH�� KDUGZDUH�� DQG� SURGXFW� GHVLJQ�� ZH�
ZHUH� DEOH� WR� GLVFXVV� WKH� WKUHH� OD\HUV� RI� WKH�
SURGXFW�RQ�HTXDO�IRRWLQJ��

,Q� WKH� LQWHUYLHZ� FRQGXFWHG� ZLWK� WKH� SURGXFW�
GHVLJQHU� IURP� &RPSDQ\� $�� D� PHGLXP�VL]HG�
FRPSDQ\�� H[WHQVLYH� GLVFXVVLRQV� UHYROYHG�
DURXQG� WKH� SURGXFW� GHVLJQ�UHODWHG� FRGHV�� DV�
WKH� H[SHUWLVH� RI� DQRWKHU� LQGLYLGXDO� ZKR� FRXOG�
DGGUHVV� WKH� VRIWZDUH� DQG� KDUGZDUH� DVSHFWV�
ZDV� QRW� LQFOXGHG� LQ� WKH� LQWHUYLHZ��
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&RQVHTXHQWO\�� WKH� SDUWLFLSDQW� SURYLGHG� IHZHU�
GHWDLOV�FRQFHUQLQJ� WKH�VRIWZDUH� DQG�KDUGZDUH�
HOHPHQWV� FRPSDUHG� WR� WKH� SURGXFW� GHVLJQ�
UHODWHG� FRGHV�� &RQYHUVHO\�� LQ� WKH� FDVH� RI�
&RPSDQ\� %�� D� VPDOO�VFDOH� FRPSDQ\�� WKH�
LQWHUYLHZHG� SDUWLFLSDQW� KHOG� WKH� GXDO� UROHV� RI�
GHVLJQHU� DQG� FRPSDQ\� RZQHU�� 7KXV�� EHLQJ�
LQYROYHG� LQ� GHVLJQ�� VRIWZDUH�� DQG� KDUGZDUH�
PDWWHUV�� WKH� SDUWLFLSDQW� ZDV� FDSDEOH� RI�
SUHVHQWLQJ� PXOWLSOH� H[DPSOHV� DQG� SURYLGLQJ�
FRPSUHKHQVLYH� H[SODQDWLRQV� UHJDUGLQJ� DOO�
HOHPHQWV��

+DYLQJ� WKUHH� PDLQ� FDWHJRULHV� VLPSOLILHG� WKH�
GLVFXVVLRQV��'XULQJ�WKH�VWXG\��ZH�QRWLFHG�WKDW�
GLVFXVVLQJ� FRGHV� UHODWHG� WR� SURGXFW� GHVLJQ�
SURYLGHG� PRUH� LQVLJKWV� FRPSDUHG� WR� RWKHU�
FDWHJRULHV�� 7KH� UHOHYDQFH� RI� WKLV� REVHUYDWLRQ�
GHSHQGHG� RQ� WKH� FKDUDFWHULVWLFV� RI� WKH�
FRPSDQ\�DQG� WKH� OHYHO�RI� UHVSRQVLELOLW\�RI� WKH�
SDUWLFLSDQW��

6WLPXODWLQJ�WKH�PLQGV�RI�SDUWLFLSDQW�
*LYLQJ� WKH� PDWHULDO� DQG� XVLQJ� WKHP� DV� DQ�
HOLFLWDWLRQ�WHFKQLTXH��LV�GHVFULEHG�DV�³JLYLQJ�WKH�
SHQ�WR�WKH�SDUWLFLSDQW´�ZKLFK�UHOHDVHV�VRPH�RI�
WKH�FRQWURO�RYHU�GDWD��6RUHQVHQ�HW�DO����������%\�
JLYLQJ�SDUWLFLSDQWV�PRUH�FRQWURO�RYHU� WKH�GDWD��
UHVHDUFKHUV� FDQ� LQFUHDVH� WKH� ULFKQHVV� RI� WKH�
GDWD� DQG� FUHDWH� D� VSDFH� IRU� KDQGV�RQ�
LQWHUDFWLRQ� ZLWK� DEVWUDFW� FRQFHSWV�� OHDGLQJ� WR�
GHHSHU�UHIOHFWLRQV��&RQUDG���������

6LPLODUO\�� RSHQLQJ� WKH� FRQYHUVDWLRQV� XS� DQG�
VWLPXODWLQJ�WKH�SDUWLFLSDQW�WR�WKLQN�ZDV�QHHGHG��
&UHDWLQJ� WDQJLEOH� WRNHQV� KHOSHG� WR� VWLPXODWH�
SDUWLFLSDQWV� WR� SURYLGH� PRUH� VSHFLILF� DQG�
FRQFUHWH� H[DPSOHV� UHJDUGLQJ� WKH� YDULRXV�
ORQJHYLW\� FRQFHSWV� LQ� WKUHH� FDWHJRULHV�� ,Q� WKH�
LQWHUYLHZV�� ZH� REVHUYHG� WKDW� PRUH� H[DPSOHV�
ZHUH�EURXJKW�IRUZDUG�E\�WKH�SDUWLFLSDQWV�GXULQJ�
WKH� WDQJLEOH� WRNHQ� SDUW�� $V� VRPH� SDUWLFLSDQWV�
SUHIHUUHG�RQOLQH�LQWHUYLHZV��ZH�FUHDWHG�D�GLJLWDO�
YHUVLRQ�RI�WKH�WRRO�LQ�0LUR��+RZHYHU��EDVHG�RQ�
WKH� UHVHDUFKHU
V� REVHUYDWLRQV�� WKH� SK\VLFDO�
YHUVLRQ� ZRUNHG� EHWWHU� DQG� VWLPXODWHG� PRUH�
UHIOHFWLRQV��,Q�IXWXUH�VWXGLHV��PRUH�VSDFH�IRU�WKH�
SDUWLFLSDQW�FRXOG�DOVR� EH�FUHDWHG� E\�SURYLGLQJ�
HPSW\�WRNHQV�WKDW�WKH\�FRXOG�ILOO�WKHPVHOYHV���

&ODULI\LQJ�WKH�IUDPHZRUN�RI�WKH�VWXG\�
(YHQ� WKRXJK� ORQJHYLW\� LV� D� EURDG� IUDPHZRUN��
WKHUH�LV�D�WHQGHQF\�WR�IRFXV�VROHO\�RQ�SDUWLFXODU�
ORQJHYLW\�FRQFHSWV��VXFK�DV�GXUDELOLW\��TXDOLW\��
DQG� UREXVWQHVV�� DQG� VRPH� VXVWDLQDELOLW\�

FRQFHSWV��VXFK�DV�UHF\FOHG�PDWHULDO��UHF\FOLQJ��
DQG� FDUERQ� HPLVVLRQ�� 7UDQVIHUULQJ� WKH� KLJK�
YDULHW\� RI� WKH� FRQFHSWV� GHULYHG� IURP� WKH�
OLWHUDWXUH� WR� WKH� LQWHUYLHZV�KHOSHG� UHVHDUFKHUV�
EURDGHQ� WKH� GLVFXVVLRQV� DQG� FODULI\� WKH�
IUDPHZRUN�� 6LQFH� RXU� SK\VLFDO� WRNHQV� DUH�
GHULYHG�IURP�WKH�ORQJHYLW\�OLWHUDWXUH��WKH\�PLJKW�
DOVR�LQ�WKH�IXWXUH�KHOS�UHVHDUFKHUV�WR�FRPSDUH�
DFDGHPLF� DQG� LQGXVWU\� NQRZOHGJH�� ,W� PLJKW�
DOORZ�XV�WR�JR�LQWR�GHWDLO�DERXW�KRZ�FRPSDQLHV�
DSSO\�DFDGHPLF�FRQFHSWV��0RVW�VLJQLILFDQWO\��LW�
VKRZV�WKH�OLQH�EHWZHHQ�DFDGHP\�DQG�LQGXVWU\��

)OH[LELOLW\�RI�WKH�PHDQLQJV�
8QGHUVWDQGLQJ� WKH� SDUWLFLSDQW
V� SRLQW� RI� YLHZ�
EHWWHU� UHGXFHV� WKH� UHVHDUFKHU
V� ELDV� DQG�
FUHDWHV� DQ� RSSRUWXQLW\� WR� FKHFN� KRZ� WKH�
FRQFHSWV� DUH� XVHG� LQ� DQ� LQGXVWU\� FRQWH[W��
7DQJLEOH� WRNHQV�� VLPLODU� WR� FDUG� VRUWLQJ�
DFWLYLWLHV� �VHH�&RQUDG�� ������� FDQ� EH� XVHG� LQ�
WKH� VHPL�VWUXFWXUHG� LQWHUYLHZ� WR� LQFUHDVH�
VKDUHG� XQGHUVWDQGLQJ� DQG� UHGXFH� UHVHDUFKHU�
ELDV��WKHUHE\�GHFUHDVLQJ�PLVXQGHUVWDQGLQJV��
8VH� RI� WHUPLQRORJ\� ZDV� WKH� ELJJHVW� FRQFHUQ�
EHIRUH� VWDUWLQJ� WKH� VWXG\�� DV� ORQJHYLW\��
VXVWDLQDELOLW\��DQG�FLUFXODU�HFRQRP\�DUH�SRSXODU�
WRSLFV� WKDW� FDQ� RIWHQ� EH� XVHG� ZLWK� GLIIHUHQW�
PHDQLQJV� WKDQ� WKRVH� IRXQG� LQ� OLWHUDWXUH�� :H�
SURYLGHG� WKH� ORQJHYLW\� FRQFHSWV� WR� WKH�
SDUWLFLSDQWV� ZLWKRXW� H[SODQDWLRQV� DQG� OHIW� WKH�
FRGHV� RSHQ� WR� LQWHUSUHWDWLRQ�� 7KH� UHVHDUFKHU�
RQO\�LQWHUYHQHG�LI� WKH�SDUWLFLSDQWV�DVNHG�DERXW�
WKH�FRGHV
�PHDQLQJ�� 7KLV� DSSURDFK�PDGH� WKH�
SDUWLFLSDQWV
�SHUFHSWLRQV��PHDQLQJV��DQG�YDOXHV�
H[SOLFLW��6RPHWLPHV�WKH�FRQFHSW�ZDV�SHUFHLYHG�
GLIIHUHQWO\�WKDQ�LQ�WKH�OLWHUDWXUH��EXW�ZH�GLG�QRW�
LQWHUUXSW�WKH�SDUWLFLSDQWV�XQOHVV�WKH\�DVNHG�IRU�
FODULILFDWLRQ��DOORZLQJ�WKHP�WR�DWWULEXWH�PHDQLQJ��
7KH� IROORZLQJ� LQWHUYLHZ� H[FHUSW� VKRZV� KRZ�
UHVHDUFKHUV� DQVZHUHG� WR� WKH� SDUWLFLSDQW� ZLWK�
WKH�FRQFHUQ�RI�LPSDFWLQJ�WKH�SDUWLFLSDQW���

3DUWLFLSDQW���3URGXFW��VHUYLFH�DQG�V\VWHP��ZKDW�
FRXOG� LW� EH"´� >SDUWLFLSDQW� WDNHV� WKH� FRGH� DQG�
DVNV@�
5HVHDUFKHU�� ³<RX� KDYH� WKH� SURGXFW� DQG� D�
VHUYLFH�DURXQG�LW�´�
3DUWLFLSDQW��³2K��ZH�GR�QRW�KDYH�WKDW�´��

)XUWKHUPRUH��ZKLOH� VKRZLQJ� WKH� FRQFHSWV��ZH�
GLG�QRW�SURYLGH�DQ\�VWUXFWXUH��6RPH�SDUWLFLSDQWV�
SUHIHUUHG� WR� KDYH� PRUH� VWUXFWXUHG� NH\ZRUGV�
UDWKHU�WKDQ�WKH�FRQFHSWV�WKHPVHOYHV��³2SWLPDO�
OLIHWLPH� >RQH� RI� WKH� FRGH@� LV� WKLV� DLP� RU�
IHDWXUH«LWV�QLFH�JDPH�\RX�KDYH�LW�VKRXOG�KDYH�
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�WK�3/$7(�&RQIHUHQFH�(VSRR��)LQODQG�����0D\�����-XQH������
Ayşegül Özçelik(a), Markus Löchtefeld(a) & Christian Tollestrup 
8QGHUVWDQGLQJ�ORQJ�ODVWLQJ�GHVLJQ�WKURXJK�WDQJLEOH�WRNHQV��

EHHQ� PRUH� FOHDU� ZLWK� WKH� VWUXFWXUH� MXVW� DV� D�
UHFRPPHQGDWLRQ�DQG�ZH�VD\�WKLV�LV�ZKDW�ZH�DUH�
WKLV�DUH�QRW�ZH�DUH�7KHVH�DUH�ZKDW�ZH�GR�RU�QRW�
,�ZDV� FRQIXVHG� VRPH�RI� WKH� FDUG� RU� VRPH� RI�
WKHP�QRW�ZH�GRQ
W�EXW�,�KDYH�VRPHWKLQJ�WR�VD\�
DERXW�´��

$OO� LQ� DOO�� DOWKRXJK� WKH� ODFN� RI� VWUXFWXUH� LV�
DGGUHVVHG�DV�DQ�LVVXH��WDQJLEOH�WRNHQV�KHOSHG�
WKH� UHVHDUFKHUV� WR� GHFUHDVH� WKH� SRVVLELOLW\� RI�
PLVXQGHUVWDQGLQJ�EHWZHHQ�WKH�UHVHDUFKHU�DQG�
WKH�SDUWLFLSDQWV��

Conclusions 
7KLV� SDSHU� LQWURGXFHG� WDQJLEOH� WRNHQV� DV� D�
VXJJHVWLRQ�WR�FROOHFW�GDWD�DERXW�WKH�ORQJHYLW\�RI�
VPDUW� SURGXFWV� DQG� SUHVHQW� WKH� UHVHDUFKHUV
�
UHIOHFWLRQV���

8VLQJ�WRNHQV�FUHDWHV�D�YHKLFOH�IRU�GHDOLQJ�ZLWK�
IOXLG� WHUPLQRORJ\� DQG� VXEMHFW� FRPSOH[LW\�� 7KH�
RYHUDOO� IXQFWLRQ� RI� WKH� DSSURDFK� ZDV� WR� EH� D�
IUDPHZRUN� WKDW� HPERGLHV�� VXSSRUWV�� DQG�
IDFLOLWDWHV� WKH� LGHQWLILFDWLRQ� RI� FRPSOH[LW\� DQG�
LQWHUGHSHQGHQFLHV� RI� WKLV� LQKHUHQWO\� FRPSOH[�
SUREOHP� RI� ORQJHYLW\�� )XUWKHU�� WKH� PHWKRG�
HQJDJHV� SDUWLFLSDQWV�� DOORZLQJ� DQG� SURPRWLQJ�
OLQNV�EHWZHHQ�DEVWUDFW�FRQFHSWV�DQG�FRQFUHWH�
H[DPSOHV�� WKXV� IDFLOLWDWLQJ� D� ULFKHU�� PRUH�
GHWDLOHG�� DQG� RSHUDWLRQDO� RXWFRPH�� ,W� HQDEOHV�
SDUWLFLSDQWV�WR�EHFRPH�PRUH�H[SOLFLW��FOHDU��DQG�
UHIOHFWLYH��

,Q�FRQFOXVLRQ��WKLV�SDSHU�KLJKOLJKWV�WKH�SRWHQWLDO�
EHQHILWV� RI� XVLQJ� ORQJHYLW\�UHODWHG� FRGHV� LQ�
UHVHDUFK��+RZHYHU��IXUWKHU�GHYHORSPHQW�RI�WKH�
FRGHV� WKURXJK� D� IROORZ�XS� VXUYH\� LV�
UHFRPPHQGHG�� DQG� NH\ZRUGV� KDYH� EHHQ�
SURYLGHG� IRU� WKLV�SXUSRVH��7KH� OLVW�RI�FRGHV� LV�
DFFHVVLEOH�WKURXJK�WKH�SURYLGHG�OLQN�DQG�FDQ�EH�
DSSOLHG�E\�GHVLJQ�VWXGHQWV�LQ�YDULRXV�FRQWH[WV��
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