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$EVWUDFW
2XU�PRELOH�SKRQH�LV�ZLWK�XV�DW�DOO�WLPHV� +DELWXDOO\� ZH�SLFN�LW�XS�LQ�WKH�PRUQ�
LQJ�DQG�FDUU\�LW�DURXQG�RQ�RXU�GDLO\�URXWHV�DQG�URXWLQHV� ,QFUHDVLQJO\� ZH�XVH
LW�WR�ORFDWH�RXUVHOYHV�DQG�WKH�WKLQJV�DQG�SHRSOH�DURXQG�XV� :LWK�XELTXLWRXV
FRPSXWLQJ� WHFKQRORJ\�LV�PRYLQJ�LQWR�WKH�YHU\�IDEULF�RI�RXU�HYHU\GD\�OLYHV
DQG�WKH�VSDFHV�ZH�LQKDELW� :KHUH�HPDLO�DQG�WKH�WHOHSKRQH�KDYH�EURNHQ�GRZQ
EDUULHUV�RI�JHRJUDSK\� WKH�UHODWLRQVKLS�RI�WHFKQRORJ\�ZLWK�SK\VLFDO�ORFDWLRQV
LQ�SHRSOH·V�OLYHV�VWUHQJWKHQV� )URP�2FFXS\�WR�WKH�/RQGRQ�ULRWV�DQG�WKH�$UDE
6SULQJ� VLWXDWHG�WHFKQRORJLHV�RIIHU�QHZ�ZD\V�WKURXJK�ZKLFK�ZH�FDQ�SDUWLFLSDWH
LQ�WKH�ZRUOG� :H�H[SHULHQFH�D�QHZ�SDUWLFLSDWRU\�FXOWXUH RQ�WKH�JR�

7KHVH�GHYHORSPHQWV�RIIHU�QHZ�SRVVLELOLWLHV�IRU�FLYLF�HQJDJHPHQW�LQ�SDUWL�
FLSDWRU\�ODQG�XVH�SODQQLQJ� WR�HQJDJH�SHRSOH ZKHUH WKH\�DUH� 7KLV�GLVVHUWD�
WLRQ�FRLQV�WKH�QRWLRQ�RI VLWXDWHG�HQJDJHPHQW� ZKLFK�VHHNV�WR�·VLWXDWH·�FLYLF�HQ�
JDJHPHQW�DFWLYLWLHV�LQ�WKRVH�VSDWLDO�FRQWH[WV�WKDW�DUH�DW�VWDNH�LQ�ODQG�XVH�SODQ�
QLQJ� 7KLV�DSSURDFK�HQDEOHV�HQJDJHPHQW�DFWLYLWLHV�WR�EH�EHWWHU�LQWHJUDWHG�ZLWK
SHRSOH·V�HYHU\GD\�OLYHG�H[SHULHQFHV�WKURXJK�FRQQHFWLQJ�WR�WKH�SODFHV�WKDW�DUH
SHUVRQDOO\�PHDQLQJIXO�DQG�UHOHYDQW�WR�WKHP�

$ ·UHVHDUFK�WKURXJK�GHVLJQ·�DSSURDFK�LV�DSSOLHG�DFURVV�IRXU�SDUWLFLSDWRU\
GHVLJQ�H[SHULPHQWV�WR�H[SORUH�KRZ�WR�GHVLJQ�IRU�VLWXDWHG�HQJDJHPHQW�LQ�ODQG
XVH�SODQQLQJ� $ QRWLRQ�RI�D�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH�PDGH�XS�RI
PRELOH� VWDWLRQDU\� XELTXLWRXV� DQG�UHPRWH�V\VWHPV�IUDPHV�WKH�GHVLJQ�H[SHU�
LPHQWV�VXJJHVWLQJ�D�SOHWKRUD�RI�GLIIHUHQW�PHDQV�IRU�FLWL]HQV�WR�HQJDJH�ZLWK
SODQQLQJ�LVVXHV�ZLWKLQ�D�SOHWKRUD�RI�GLIIHUHQW�FRQWH[WV�DQG�VLWXDWLRQV�

7KH�GLVVHUWDWLRQ�PDNHV�FRQWULEXWLRQV�RI�WZR�NLQGV� &RQFHSWXDOO\� LW�RIIHUV�D
ULFKHU�XQGHUVWDQGLQJ�RI�ZKDW�LV�LPSOLFDWHG�LQ�WKH�GHVLJQ�RI�WHFKQRORJLHV�IRU
VLWXDWHG�HQJDJHPHQW� )LUVW� VLWXDWLRQDOO\�DSSURSULDWH�IRUPV�RI�HQJDJHPHQW
WKDW�DOLJQ�ZHOO�ZLWK�FLWL]HQV·�RZQ�FRQFHSWLRQV�DUH�QHFHVVDU\�LQ�RUGHU�WR�SURYLGH
UHOHYDQFH�DQG�PHDQLQJ�RI�LVVXHV�LQ�WKH�PRPHQW� 6HFRQG� VLWXDWHG�HQJDJHPHQW
UHTXLUHV�D�WHFKQRORJLFDO�VHWXS�ZKLFK�IDFLOLWDWHV�WKH�FR�ORFDWLRQ�RI�SHRSOH� SODFH�
DQG�WKH�SODQQLQJ�LVVXH�DW�VWDNH� 7KLUG� WKH�PHGLDWLQJ�WHFKQRORJLHV�QHHG�WR�LQ�
WHUWZLQH�SK\VLFDO�DQG�GLJLWDO�UHDOPV�WKURXJK�D�VWURQJ�FRXSOLQJ�ZLWK�WKH�SDU�
WLFXODU�SODFH�FRQFHUQHG� 0HWKRGRORJLFDOO\� , DUJXH�IRU�VLWXDWHG�PHWKRGV�WKDW�FDQ
FDSWXUH�SUDFWLFHV�LQYROYLQJ�PRELOH�EHKDYLRU�DQG�DOORZ�IRU�H[SORUDWLRQ�RI�WKH
ÀHOG�ZLWK�VRSKLVWLFDWHG�SURWRW\SHV�LQ�WKH�ZLOG� ,W�SURSRVHV�ZDONVKRSV�DV�D
WHFKQLTXH�IRU�FROODERUDWLYH�H[SORUDWLRQ�ZLWKLQ�DFWXDO�RXWGRRU�HQYLURQPHQWV
DQG�WKH�XVH�RI�ÀHOG�WULDOV�DV�SDUW�RI�DQ�LWHUDWLYH�GHVLJQ�SURFHVV�LQ�RUGHU�WR�ORRN
DKHDG�WRZDUG�XVH�SUDFWLFHV�WKDW�DUH�VWLOO�LQ�WKH�PDNLQJ�
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5pVXPp
9RUHV�PRELOWHOHIRQ�HU�DOWLG�PHG�RV� 9DQHP VVLJW�VDPOHU�YL�GHQ�RS�RP�PRUJH�
QHQ�RJ�KDU�GHQ�PHG�L�YRUHV�GDJOLJH�J¡UHQ�RJ�ODGHQ� 9L�EUXJHU�GHQ�L�VWLJHQGH
JUDG�WLO�DW�ORNDOLVHUH�RV�VHOY�VDPW�WLQJ�RJ�PHQQHVNHU�RPNULQJ�RV� 0HG�XELTXLW�
RXV�FRPSXWLQJ�WU QJHU�WHNQRORJLHQ�LQG�L�VHOYH�VWUXNWXUHQ�DI�YRUHV�KYHUGDJ�RJ
GH�RPJLYHOVHU�YL�OHYHU�L� 0HQV�H�PDLO�RJ�WHOHIRQ�KDU�QHGEUXGW�JHRJUDÀVNH�EDU�
ULHUHU� VW\UNHV�IRUKROGHW�PHOOHP�WHNQRORJL�RJ�I\VLVNH�VWHGHU�L�YRUHV�OLY� )UD�2F�
FXS\�WLO�RSW¡MHUQH�L�/RQGRQ�RJ�GHW�DUDELVNH�IRUnU� WLOE\GHU�VLWXHUHGH�WHNQRORJLHU
Q\H�PnGHU� KYRUYHG�YL�NDQ�GHOWDJH�L�YHUGHQ� 9L�RSOHYHU�HQ�Q\�SDUWLFLSDWRULVN
NXOWXU Sn�IDUWHQ�

'LVVH�XGYLNOLQJHU�JLYHU�Q\H�PXOLJKHGHU�IRU�HQ�ERUJHUV�HQJDJHPHQW�L�SDU�
WLFLSDWRULVN�DUHDSODQO JQLQJ� DW�HQJDJHUH�IRON� KYRU GH�HU� 'HQQH�DIKDQGOLQJ
LQWURGXFHUHU�EHJUHEHW VLWXHUHW�HQJDJHPHQW� VRP�SODFHUHU�HQJDJHPHQW�L�ERUJHU�
OLJH�DNWLYLWHWHU�L�GH�UXPOLJH�VDPPHQK QJH�VRP�HU�Sn�VSLO�L�DUHDOSODQO JQLQJ�
'HQQH�WLOJDQJ�J¡U�GHW�PXOLJW�EHGUH�DW�LQWHJUHUH�ERUJHUOLJW�HQJDJHPHQW�L�IRONV
GDJOLJGDJ�YHG�DW�NQ\WWH�GHW�WLO�VWHGHU�GHU�HU�PHQLQJVIXOGH�RJ�UHOHYDQWH�IRU�GHP�

0HWRGHQ�·)RUVNQLQJ�JHQQHP�GHVLJQ·�DQYHQGHV�Sn�WY UV�DI�ÀUH�SDUWLFLS�
DWRULVN�GHVLJQ�HNVSHULPHQWHU�WLO�DW�XQGHUV¡JH� KYRUGDQ�PDQ�NDQ�GHVLJQH�IRU
VLWXHUHW�HQJDJHPHQW�L�DUHDOSODQO JQLQJ� (Q�IRUVWnHOVH�DI�HQ�LQIUDVWUXNWXU�IRU
VLWXHUHW�HQJDJHPHQW�EHVWnHQGH�DI�PRELOH� VWDWLRQ UH� DOOHVWHGVQ UY UHQGH� RJ
IMHUQWOLJJHQGH�V\VWHPHU�GDQQHU�UDPPH�IRU�GHVLJQ�HNVSHULPHQWHUQH� RJ�W\GHU
Sn�DW�GHU�HU�HQ�RYHUÁRG�DI�IRUVNHOOLJH�PnGHU�IRU�ERUJHUH�DW�HQJDJHUH�VLJ�PHG
SODQO JQLQJVVS¡UJVPnO�LQGHQ�IRU�HQ�ODQJ�U NNH�IRUVNHOOLJH�VDPPHQK QJH�RJ
VLWXDWLRQHU�

$IKDQGOLQJHQ�E\GHU�Sn�WR�VODJV�ELGUDJ� %HJUHEVP VVLJW JLYHU�GHQ�HQ�ULJHUH
IRUVWnHOVH�DI� KYDG�GHVLJQ�DI�WHNQRORJLHU�WLO�VLWXHUHW�HQJDJHPHQW�LQGHE UHU�
)RU�GHW�I¡UVWH�HU�SDVVHQGH�IRUPHU�IRU�HQJDJHPHQW�GHU�HU�WLOSDVVHW�VLWXDWLRQHQ�
RJ�VRP�VWHPPHU�RYHUHQV�PHG�ERUJHUQHV�HJQH�IRUHVWLOOLQJHU�Q¡GYHQGLJH�IRU
DW�JLYH�UHOHYDQV�RJ�EHW\GQLQJ�WLO�WLGHQV�DQOLJJHQGHU� )RU�GHW�DQGHW�NU YHU
VLWXHUHW�HQJDJHPHQW�HW�WHNQRORJLVN�VHWXS� KYLONHW�PXOLJJ¡U�FR�ORFDWLRQ�DI�PHQ�
QHVNHU� VWHG� RJ�SODQO JQLQJVVS¡UJVPnO�VRP�HU�Sn�VSLO� )RU�GHW�WUHGMH�HU�GH
PHGLHUHQGH�WHNQRORJLHU�Q¡GW�WLO�DW�VDPPHQÁHWWH�I\VLVNH�RJ�GLJLWDOH�GRP Q�
HUQH�YHG�DW�Y UH�VW UNW�IRUDQNUHW�HW�I\VLVNH�VWHG� 0HWRGRORJLVN DUJXPHQWHUHU
MHJ�IRU�VLWXHUHGH�PHWRGHU� GHU�NDQ�LQGIDQJH�SUDNVLV� VRP�LQYROYHUHU�PRELOH�DG�
I UG�RJ�VRP�PXOLJJ¡UH�IHOWVWXGLHU�PHG�DYDQFHUHGH�SURWRW\SHU�·LQ�WKH�ZLOG·�
$IKDQGOLQJHQ�SU VHQWHUHU�ZDONVKRS�WHNQLNNHQ�WLO�NROODERUDWLY�XGIRUVNQLQJ�L
XGHQG¡UV�PLOM¡HU�RJ�EUXJ�DI�IHOWIRUV¡J�VRP�GHO�DI�HQ�LWHUDWLY�GHVLJQ�SURFHV�PHG
KHQEOLN�Sn�DW�VH�IUHPDG�PRG�EUXJVSUDNVHU�XQGHU�O¡EHQGH�XGYLNOLQJ�
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$FNQRZOHGJPHQWV
7KLV�GLVVHUWDWLRQ�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�KDG�LW�QRW�EHHQ�IRU�WKH�KHOS�DQG
VXSSRUW�RI�QXPHURXV�SHRSOH�RYHU�WKH�ODVW�WKUHH�\HDUV�

)LUVW�DQG�IRUHPRVW� , ZRXOG�OLNH�WR�WKDQN�P\�VXSHUYLVRU�6XVDQQH�%¡GNHU�IRU
KHU�FRQWLQXRXV�DQG�LQH[KDXVWLEOH�JXLGDQFH�DQG�VXSSRUW�WKURXJKRXW�WKH�\HDUV�

, ZRXOG�OLNH�WR�WKDQN�P\�IHOORZ�H*RY��3K�'�V�IRU�EHLQJ�WKH�PRVW�DZHVRPH
FROOHDJXHV� IRU�YDOXDEOH�GLVFXVVLRQV� HQFRXUDJHPHQWV� DQG�FRXQWOHVV�VKDUHG
H[SHULHQFHV� 0RUWHQ�%RK¡M� 1LNRODM�*DQGUXS�%RUFKRUVW� DQG�1LHOV�5DDEMHUJ
0DWKLDVHQ� , WKDQN�2ODY�:��%HUWHOVHQ� 0LNNHO�%DXQ�.M UJDDUG� DQG�3lU�2OD
=DQGHU�IRU�WKHLU�SHUVLVWHQW�PHQWRULQJ�DQG�WKHLU�XVHIXO�DGYLFH� KHOS� DQG�VXS�
SRUW�WKURXJKRXW�P\�HDUO\�DFDGHPLF�OLIH� , WKDQN�0DGV�6FKDDUXS�$QGHUVHQ�
9DLGD�ÿHLNXWē� 3LUMR�)ULHGULFK� 5DJKLG�.DZDVK� DQG�1HUYR�9HUGH]RWR�IRU�PRUDO
VXSSRUW�VKDULQJ�VLPLODU�IDWHV�DQG�IRUWXQHV�GXULQJ�WKLV�VWUHQXRXV�3K�'��SHULRG�
$QG�, WKDQN�WKH�UHVW�RI�+RSSHU���IRU�FUHDWLQJ�D�JUHDW�DQG�LQVSLULQJ�ZRUN�HQ�
YLURQPHQW� HVSHFLDOO\�+HQULN�%OXQFN� )UDQN�$OODQ�+DQVHQ� 0LNNHO�%DXQ�.M U�
JDDUG� DQG�.DUHQ�-RKDQQH�.RUWEHN�

, ZRXOG�OLNH�WR�WKDQN�WKH�FR�DXWKRUV�RI�WKH�LQFOXGHG�SDSHUV� :KHQ�, UHIHU
WR�ZKDW�´,µ KDYH�GRQH�LQ�WKLV�GLVVHUWDWLRQ� , UHDOO\�PHDQ�´ZH�µ , WKDQN�6XVDQQH
%¡GNHU� &OHPHQV�1\ODQGVWHG�.ORNPRVH� $QQD�0DULD�3ROOL� DQG�6XVDQQ�:D�
JHQNQHFKW�IRU�UHDGLQJ�YHUVLRQV�RI�WKLV�VXPPDU\� HQJDJLQJ�LQ�LPSRUWDQW�GLV�
FXVVLRQV� DQG�SURYLGLQJ�YDOXDEOH�FRPPHQWV�DQG�LGHDV�

,ZRXOG�OLNH�WR�WKDQN�6HEDVWLDQ�:HLVH�IRU�D�UHIUHVKHG�LQVSLUDWLRQ�RQ�WKLV�ÀQDO
�DQG�PRVW�GLIÀFXOW��VWUHWFK�RI�P\�3K�'��, WKDQN�WKH�JUHDW�SHRSOH�DW�WKH�0RELOH
/LIH�&HQWUH�LQ�6WRFNKROP�IRU�UHFHLYLQJ�PH� LQVSLULQJ�PH� DQG�KHOSLQJ�PH�DG�
YDQFH�P\�ZRUN� -RQ�%DFN� /RXLVH�%DUNKXXV� %DUU\�%URZQ� +HQULHWWH�&UDPHU�
.ULVWLQD�+||N� 0DWWLDV�-DFREVVRQ� 6WLQD�1\ODQGHU� 0DWWLDV�5RVW� DQG�$QQLND
:DHUQ� $QG�, WKDQN�WKH�SHRSOH�DW�WKH�8QLYHUVLW\�RI�6LHJHQ�ZKR�KDYH�FRQWLQ�
XHG�WR�VXSSRUW�PH�RQ�WKLV�ODVWLQJ�VWD\�DEURDG� 9RONPDU�3LSHN� 7KRPDV�YRQ
5HNRZVNL� *XQQDU�6WHYHQV� DQG�9RONHU�:XOI�

/DVWO\� , RZH�P\�GHHSHVW�DQG�PRVW�VLQFHUH�JUDWLWXGH�WR�6XVDQQ�IRU�KHU�HQG�
OHVV�ORYH�DQG�VXSSRUW�LQ�VR�PDQ\�GLIIHUHQW�ZD\V� IRU�DOZD\V�EHLQJ�WKHUH�DQG
EHOLHYLQJ�LQ�PH�ZKHQ�, ZDV�QRW� DQG�WR�*XVWDY�IRU�HQGXULQJ�P\�ZLGHVSUHDG
DEVHQFH�VR�HDUO\�LQ�KLV�OLIH� \HW�JLYLQJ�PH�VR�PXFK�MR\�DQG�KDSSLQHVV�ZKHQHYHU
, ZDV�WKHUH� , ORYH�\RX�ERWK�
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$EVWUDFW Y
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$FNQRZOHGJPHQWV L[

, 6XPPDU\ �

� ,QWURGXFWLRQ �
��� 6LWXDWLQJ�(QJDJHPHQW � � � � � � � � � � � � � � � � � � � � � � � �
��� 6LWXDWHG�$FWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QIUDVWUXFWXULQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HVHDUFK�2EMHFWLYHV � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 'LVVHUWDWLRQ�6WUXFWXUH � � � � � � � � � � � � � � � � � � � � � � � � ��

� %DFNJURXQG ��
��� &RPSXWLQJ�DQG�WKH�&LW\ � � � � � � � � � � � � � � � � � � � � � � ��
��� 0RELOH�3KRQHV�DV�,QWHUIDFHV�WR�3XEOLF�6SDFH � � � � � � � � � � � ��
��� /RFDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 3ODFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6XPPLQJ�8S � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 0HWKRG ��
��� 5HVHDUFK�7KURXJK�'HVLJQ � � � � � � � � � � � � � � � � � � � � � ��
��� 3DUWLFLSDWRU\�'HVLJQ � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 3URWRW\SLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 0HWKRG�&RQWULEXWLRQV� $ 1HHG�IRU�·6LWXDWHG·�0HWKRGV � � � � ��
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��� 0HWKRG�5HÁHFWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 'HVLJQ�([SHULPHQWV ��
��� 0RELOH�'HPRFUDF\ � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $5 &LW\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 0HQLQJ#3DUN � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� ,·P�<RXU�%RG\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� &RQFHSWXDO�&RQWULEXWLRQV ��
��� &RQWULEXWLRQV�RI�WKH�,QGLYLGXDO�'HVLJQ�([SHULPHQWV � � � � � � ��
��� 3UHSDULQJ�DQ�,QIUDVWUXFWXUDO�3HUVSHFWLYH � � � � � � � � � � � � � ��

� 5HODWHG�:RUN� (OHPHQWV�RI�D�6LWXDWHG�(QJDJHPHQW�,QIUDVWUXFWXUH ��
��� 0RELOH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6WDWLRQDU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 8ELTXLWRXV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� ([�VLWX���5HPRWH � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6XPPLQJ�8S � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� &RQFOXVLRQ�DQG�)XWXUH�:RUN ��

%LEOLRJUDSK\ ��

,, 3DSHUV ��

� 3XEOLF�'HOLEHUDWLRQ�LQ�0XQLFLSDO�3ODQQLQJ� 6XSSRUWLQJ�$FWLRQ
DQG�5HÁHFWLRQ�ZLWK�0RELOH�7HFKQRORJ\ ���

� )URP�:RUNVKRSV�WR�:DONVKRSV� (YDOXDWLQJ�0RELOH�/RFDWLRQ�EDVHG
$SSOLFDWLRQV�LQ�5HDOLVWLF�6HWWLQJV ���

� 0DNLQJ�6HQVH�RI�*UHHQ�%R[HV� $ 6WXG\�RQ�3HRSOH·V�8QGHUVWDQG�
LQJ�RI�$XJPHQWHG�%XLOGLQJV�RQ�0RELOH�3KRQHV ���

� /RRNLQJ�DKHDG�²�+RZ�ÀHOG�WULDOV�FDQ�ZRUN�LQ�LWHUDWLYH�DQG�H[SORU�
DWRU\�GHVLJQ�RI�XELFRPS�V\VWHPV ���

� 7DONLQJ�LW�)XUWKHU� )URP�)HHOLQJV�DQG�0HPRULHV�WR�&LYLF�'LVFXV�
VLRQV�,Q�DQG�$ERXW�3ODFHV ���



/LVW�RI�)LJXUHV

��� 'LIIHUHQW�YLHZV� GLIIHUHQW�LPDJHV�RI�WKH�FLW\� � � � � � � � � � � � � ��
��� 7H[W�PHVVDJLQJ�GXULQJ�D�IRUPXOD�RQH�UDFH�LQ�6LQJDSRUH� � � � � � ��
��� 5LR�2SHUDWLRQV�&HQWHU� � � � � � � � � � � � � � � � � � � � � � � � � ��

��� $ PRGHO�RI�ÀYH�GLPHQVLRQV�IRU�PHWKRGV�VWXG\LQJ�XELTXLWRXV
FRPSXWLQJ�V\VWHPV� � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 5HODWLRQDO�RYHUYLHZ�RI�WKH�GHVLJQ�SURFHVV�RI 0RELOH�'HPRFUDF\� � ��
��� $ VHOHFWLRQ�RI�GHVLJQ�DUWLIDFWV�IURP 0RELOH�'HPRFUDF\� � � � � � � � ��
��� 6FUHHQVKRWV�RI�WKH 0RELOH�'HPRFUDF\ PRELOH�SURWRW\SH� � � � � � � ��
��� 3DSHU�SURWRW\SH�DQG�VFUHHQVKRW�RI�WKH�PRRG�IXQFWLRQ�RI 0RELOH

'HPRFUDF\� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 3DSHU�SURWRW\SH�DQG�VFUHHQVKRW�RI�WKH 0RELOH�'HPRFUDF\ GHVNWRS

SURWRW\SH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6FUHHQVKRW�RI�WKH $5 &LW\ V\VWHP� � � � � � � � � � � � � � � � � � � ��
��� )LUVW�PRFN�XS�RI�WKH $5 &LW\ V\VWHP� � � � � � � � � � � � � � � � � ��
��� 0HQLQJ#3DUN WLPHOLQH� � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6FUHHQVKRWV�RI�WKH 0HQLQJ#3DUN DSS� � � � � � � � � � � � � � � � � ��
���� 45 FRGH�VLJQ�DQG�WKH�SODFH�LW�ZDV�KXQJ�XS�IURP 0HQLQJ#3DUN� � ��
���� 6FUHHQVKRWV�RI�WKH ,·P�<RXU�%RG\ DSS� � � � � � � � � � � � � � � � � ��

��� *HRJUDSKLFDO�VSUHDGLQJ�RI�FRPPHQWV�LQ ,·P�<RXU�%RG\� � � � � � � ��

��� &RQFHSWXDO�RYHUYLHZ�RI�UHODWHG�ZRUN� � � � � � � � � � � � � � � � � ��
��� 7KH 05 7HQW� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� &DQG\�&KDQJ·V , :LVK�7KLV�:DV DQG %HIRUH�, 'LH LQVWDOODWLRQV� � � ��
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/LVW�RI�7DEOHV

��� (LJKW�SURSHUWLHV�RI�HPHUJLQJ�LQIUDVWUXFWXUHV� � � � � � � � � � � � � ��

��� 3ULQFLSOHV�RI�SURWRW\SLQJ�DQG�DQDWRP\�RI�SURWRW\SHV� � � � � � � ��

��� 2YHUYLHZ�RI�DOO�GHVLJQ�H[SHULPHQWV�DQG�WKHLU�VHWXS� � � � � � � � ��
��� /LVW�RI�GHVLJQ�DFWLYLWLHV�DQG�WKHLU�SDUWLFLSDQWV�LQ 0RELOH�'HPRFUDF\� ��
��� /LVW�RI�GHVLJQ�LGHDV�FRQFHUQLQJ�DFFHVV� UHSUHVHQWDWLRQ� DQG�DFWLRQ

LQ 0HQLQJ#3DUN� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� &RQWULEXWLRQ�WKHPHV�DQG�LQIUDVWUXFWXUDO�SHUVSHFWLYH�RI�DOO�GHVLJQ
H[SHULPHQWV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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$EEUHYLDWLRQV

DSSV PRELOH�SKRQH�DSSOLFDWLRQV

$5 DXJPHQWHG�UHDOLW\

*,6 JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHP

*36 *OREDO�3RVLWLRQLQJ�6\VWHP

+&, KXPDQ�FRPSXWHU�LQWHUDFWLRQ

0$5 PRELOH�DXJPHQWHG�UHDOLW\

1)& QHDU�ÀHOG�FRPPXQLFDWLRQ

33�*,6 SXEOLF�SDUWLFLSDWLRQ�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHP

45 FRGH 4XLFN�5HVSRQVH�&RGH

XELFRPS XELTXLWRXV�FRPSXWLQJ

ZLÀ DOVR�NQRZQ�DV� ZLUHOHVV�ORFDO�DUHD�QHWZRUN��:/$1�

[YLL
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&KDSWHU��

,QWURGXFWLRQ

7KH�QDUUDWLYH�LV�ZHOO�NQRZQ� :LWK�ZHE����� WKH�LQWHUQHW�LV�DUJXDEO\�PRUH�SDU�
WLFLSDWRU\�WKDQ�HYHU� 0RELOH�SKRQHV�DUH�LQ�WKH�KDQGV�DQG�SRFNHWV�RI�DOPRVW
HYHU\RQH� ERWK�LQ�WKH�GHYHORSHG�DQG�HYHQ�PRUH�VR�LQ�WKH�GHYHORSLQJ�ZRUOG�
%HLQJ�FDUULHG�DURXQG�E\�XV� WKH\�DUH�ZLWK�XV�DW�DOO�WLPHV� RQ�RXU�GDLO\�URXWHV
DQG�URXWLQHV� $V�VR�FDOOHG VPDUWSKRQHV� WKH\�FDQ�EH�XVHG�IRU�D�ZLGH�YDULHW\�RI
SXUSRVHV� 7KH\�KDYH�WKH�SRWHQWLDO�WR�IRVWHU�D�SDUWLFLSDWRU\�FXOWXUH RQ�WKH�JR �FI�
-HQNLQV� ������IRU�WKUHH�EDVLF�UHDVRQV� )LUVW� VRFLDO�PHGLD�LV�HYHU\ZKHUH� HVSH�
FLDOO\�RQ�PRELOH�SKRQHV� 6HFRQG� PRELOH�SKRQH�DSSOLFDWLRQV��DSSV��DUH�RIWHQ
VHQVLWLYH�WR�WKH�SKRQH·V�JHRJUDSKLFDO�ORFDWLRQ� ZKLFK�LV�PRVWO\�DOVR�WKH�XVHU·V
ORFDWLRQ� 7KLUG� WHFKQRORJ\�LV�LQFUHDVLQJO\�PRYLQJ�LQWR�WKH�HQYLURQPHQW�LWVHOI�
LQWR�RXU�KRPHV� LQWR�RXU�FDUV� DQG�LQWR�RXU�FLWLHV� WKH�DLU�FRQGLWLRQ�WKDW�ZH�FDQ
SURJUDP�WR�FRRO�RXU�URRPV�EHIRUH�ZH�FRPH�KRPH� WKH�WUDIÀF�OLJKWV�WKDW�DGDSW�WR
DFWXDO�WUDIÀF� RU�WKH�QHZ 9: *ROI WKDW�UHDGV�DQG�LQWHUSUHWV�URDG�VLJQV�WR�ZDUQ
DQG�KHOS�XV�LQ�GDQJHURXV�VLWXDWLRQV�� 7HFKQRORJ\�LV�PRYLQJ�LQWR�WKH�YHU\�IDE�
ULF�RI�RXU�HYHU\GD\�OLYHV�DQG�WKH�VSDFHV�ZH�LQKDELW� RIIHULQJ�QHZ�ZD\V�WKURXJK
ZKLFK�ZH�FDQ�SDUWLFLSDWH�LQ�WKH�ZRUOG� 3UHYLRXVO\� WKH�ZHE� HPDLO� DQG�WKH
WHOHSKRQH�KDYH�EURNHQ�GRZQ�EDUULHUV�RI�JHRJUDSK\� :LWK�ORFDWLRQ�DZDUH�PR�
ELOH�SKRQHV�DQG�FRPSXWLQJ�HPEHGGHG�LQ�WKH�HQYLURQPHQW� LQ�FRQWUDVW� WHFKQR�
ORJ\·V�UHODWLRQVKLS�ZLWK�SK\VLFDO�ORFDWLRQV�LQ�SHRSOH·V�OLYHV�VWUHQJWKHQV �:HLVH
HW�DO�� ������ +HQFH� WHFKQRORJ\�LQFUHDVLQJO\�LV�ZKHUH ZH DUH�²�DQG�HPSOR\V�LWV
DZDUHQHVV�DERXW�RXU�ORFDWLRQV�WR�EHWWHU�VHUYH�XV�

%XW�QHZ WHFKQRORJLFDO�GHYHORSPHQWV DUH�QRW�WKH�RQO\�GHYHORSPHQWV�WKDW�IXHO
WKH�WLPHOLQHVV�DQG�UHOHYDQFH�RI�P\�UHVHDUFK� QHLWKHU�DUH�WKH\�WKH�PDLQ�FDXVH
IRU�ZKDW�LV�KDSSHQLQJ� 2XU QHHGV�DQG�XVH�SUDFWLFHV KDYH�HYROYHG�DV�ZHOO� 7KH\
QHHG�WR�EH�VHHQ�LQ�D�GLDOHFWLFDO�UHODWLRQVKLS�ZLWK�WHFKQRORJLFDO�GHYHORSPHQWV
UDWKHU�WKDQ�LQ�D�FDXVDO�RQH� (PHUJLQJ�DQG�HYROYLQJ�QHHGV�DQG�SUDFWLFHV�DUH�WKH
UHDVRQ�WKDW�VRPH�WHFKQRORJLHV�JHW�GHYHORSHG�DQG�QRW�RWKHUV�

�6HH 9HUNHKUV]HLFKHQHUNHQQXQJ DW KWWS���GH�RQHWKLQJ�FRP�SDJHV�RQHFDU��KWPO� ODVW�DFFHVVHG�
1RYHPEHU���� �����

�
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� &KDSWHU�� ,QWURGXFWLRQ

:H�KDYH�GHYHORSHG�WKH�KDELW� DQG�WKH�QHHG� WR�LQFUHDVLQJO\�ORFDWH�RXUVHOYHV
DQG�WKLQJV�DURXQG�XV�LQ�D�ZRUOG�WKDW�KDV�EHFRPH�PRUH�JOREDO� IURP�DWWDFKLQJ
ORFDWLRQV�WR�WKH�ZRUGV�ZH�ZULWH�RU�WKH�SKRWRV�ZH�WDNH� WR�ORFDWLQJ�WKH�ÀOHV�ZH
QHHG�IRU�RXU�ZRUN� DQG�ORFDWLQJ�RXU�IULHQGV� IDPLO\� RU�NLGV�LQ�WKH�QHLJKERUKRRG
DQG�EH\RQG�

7KH�ZD\�ZH�XVH�WKH�LQWHUQHW�KDV�FKDQJHG�DV�ZHOO� ,QFUHDVLQJO\� ZH�QR
ORQJHU�FRQQHFW�WR�LW� ZH�FDUU\�LW�ZLWK�XV�DW�DOO�WLPHV �GH�6RX]D�H�6LOYD� ������
,Q�WKH�ÀUVW�HYHU�GHFOLQH�RI�SHRSOH�UHSRUWLQJ�WKHLU�WLPH�VSHQW�RQOLQH� D�UHFHQW
)RUUHVWHU VXUYH\�VKRZV�D�FKDQJLQJ�PHDQLQJ�RI�ZKDW�LV�SHUFHLYHG�DV�XVLQJ�WKH
LQWHUQHW �6YHUGORY� ����� 0HODQVRQ� ������ :KHUH�EHLQJ�RQOLQH�ZDV�SUHYLRXVO\
ZHOO�GHÀQHG� H�J�� E\�VWDUWLQJ�D�GLDO�XS�FRQQHFWLRQ�RU�XVLQJ�D�ZHE�EURZVHU� WKH
FRQFHSW�KDV�EHFRPH�PRUH�HOXVLYH� DQG�ZH�OHVV�DZDUH� GXH�WR�D�YDULHW\�RI�GLI�
IHUHQW�RQOLQH�DFWLYLWLHV�DQG�WKH�YDULRXV�W\SHV�RI�FRQVWDQWO\�FRQQHFWHG�GHYLFHV
ZH�RZQ� ,Q�D�VLPLODU�GHYHORSPHQW� WKH�LQWHUQHW�LV�PRUH�DQG�PRUH�DERXW KHUH
WKDQ�DERXW WKHUH� FKHFNLQJ�ORFDO�UHVWDXUDQW�UHYLHZV�RQ<HOS� FRPPXQLFDWLQJ�RXU
ZKHUHDERXWV�RQ )DFHERRN DQG )RXUVTXDUH� RU�ÀQGLQJ�WKH :LNLSHGLD HQWU\�RI�WKH
ODQGPDUN�ZH�DUH�VWDQGLQJ�LQ�IURQW�RI� 6LPLODUO\� �K\SHU�ORFDO�QHZV�ZHEVLWHV
FRXQWHU�WKH�GHFOLQH�RI�ORFDO�QHZVSDSHUV� HVSHFLDOO\�LQ�WKH�8�6� �0LOOHU� 5DLQLH�
3XUFHOO� 0LWFKHOO�	�5RVHQVWLHO� ������ $ QHZ�VHQVLWLYLW\�WR�ORFDWH�RXUVHOYHV�DQG
WKH�WKLQJV�DURXQG�XV�LQ�WKH�ZRUOG�LV�PRWLYDWLQJ�QHZ�XVHV�RI�H[LVWLQJ�WHFKQROR�
JLHV�DQG�VXFK�WHFKQRORJLHV�DUH�UHVKDSLQJ�WKH�XVH�SUDFWLFHV�WKDW�PRWLYDWHG�WKHP
LQ�WKH�ÀUVW�SODFH�

&LYLF�SDUWLFLSDWLRQ�FDQ�EH�SURIRXQGO\�DPSOLÀHG�E\�QHZ�WHFKQRORJLFDO�RS�
SRUWXQLWLHV�DQG�HPHUJLQJ�XVH�SUDFWLFHV�� :H�VHH�SDUWLFLSDWLRQ�HPHUJH�LQ� IURP�
DQG�DERXW�QHZ�DUHDV�RI�VRFLHW\�WKDW�JRHV�IDU�EH\RQG�SDUWLFLSDWLRQ�RQ�WKH�ZHE
�H�J�� LQ�EORJV�RU�RQ:LNLSHGLD�� KDFNHU�FXOWXUH� GR�LW�\RXUVHOI��',<�PRYHPHQWV�
DQG�JUDVVURRWV�LQLWLDWLYHV�WR�QDPH�D�IHZ� 0DMRU�LQWHUQDWLRQDO�PRYHPHQWV� VXFK
DV�WKH$UDE�6SULQJ� WKH2FFXS\PRYHPHQW� WKH�/RQGRQ�ULRWV� RU 6WXWWJDUW�� VWDQG
ZLWQHVV�IRU�WKH�LQFUHDVLQJ�JOREDO�FRQQHFWLYLW\�FRPELQHG� DW�WKH�VDPH�WLPH� ZLWK
D�ORFDO�VHQVLWLYLW\�DQG�VSHFLÀFLW\� 'XULQJ�WKHVH�PRYHPHQWV� PRELOH�VRFLDO�PH�
GLD�VXFK�DV )DFHERRN� 7ZLWWHU� DQG <RX7XEH ZHUH�NH\�WR�D�YLVLELOLW\�RQ�D�JOREDO
VFDOH�WKDW�IXUWKHU�IXHOHG�WKHP�DW�WKH�VDPH�WLPH� $OO�RI�WKHVH�PRYHPHQWV�KDG�D
PDMRU�LPSDFW�RQ�WKH�VRFLHWLHV�DQG�FRQWH[WV�LQ�ZKLFK�WKH\�ZHUH�VLWXDWHG�LQ� DQG
EH\RQG�

:KHQ�FLWL]HQV�PDNH�XVH�RI�WKH�VHUYLFHV�RI�ELJ�FRUSRUDWLRQV��VXFK�DV )DFH�
ERRN� 7ZLWWHU� RU *RRJOH�� IXQGDPHQWDO�WHQVLRQV�DULVH�EHWZHHQ�WKHLU�JOREDO�VHWXS
DQG�WKH�ORFDO�VHQWLPHQWV�WKDW�DUH�XVKHUHG�WKURXJK�WKHP�DQG�WKH�ORFDO�FDXVHV
WKH\�DUH�VRXJKW�WR�HPSRZHU� ,W�VHHPV�DV�LI�WKH�ORFDO�FLUFXPVWDQFHV�DUH�GRPLQ�
DWHG�DQG�RFFXSLHG�E\�JOREDO�FRUSRUDWLRQV� ZKHUH�ORFDOO\�UHOHYDQW�LQIRUPDWLRQ
DUH�ERWK�JDWKHUHG�DQG�SURYLGHG�WKURXJK�HQWLWLHV�WKDW�GR� LQ�IDFW� QRW KDYH�DQ\
UHODWLRQ�WR�WKH�ORFDOLW\� ,QGHHG� RZQHUVKLS�RI�DQG�SRZHU�RYHU�WHFKQRORJLFDO�LQ�
IUDVWUXFWXUHV�DUH�UDUHO\�LQ�WKH�KDQGV�RI�WKRVH�WKDW�DUH�DIIHFWHG�E\�WKHP �:HLVH
HW�DO�� ������ /RFDO�FRPPXQLWLHV� KRZHYHU� UHPDLQ�UHOHYDQW�DQG�D�QHZ�ORFD�

�7KH�WHUP�FLYLF�SDUWLFLSDWLRQ�KDV�YDULRXV�PHDQLQJV� , WDNH�LW�WR�GHQRWH�WKH�MRLQW�HQJDJHPHQW
RI�FLWL]HQV�LQ�WKH�UHDOP�RI�FXOWXUH�DQG�RU�SROLWLFV�ZLGHO\�XQGHUVWRRG�



��� 6LWXDWLQJ�(QJDJHPHQW �

WLRQDO�DZDUHQHVV�LV�HPHUJLQJ� 7KHVH�FRPPXQLWLHV�QHHG�WR�EH�HPSRZHUHG�WR
FRQWURO�VXFK�GDWD� DOJRULWKPV� DQG�LQIUDVWUXFWXUH�WKDW�DUH�JRYHUQLQJ�WKHP�DQG
WKDW�WKH\�KDYH� LQ�SDUW� KHOSHG�WR�SURGXFH� +HQFH� GHYHORSLQJ�LQIUDVWUXFWXUHV
WKDW�JHQHUDWH�VXFK�GDWD�PXVW�EH�FULWLFDOO\�UHÁHFWHG�XSRQ� :H�QHHG�WR�GLVFXVV
KRZ�WKH\�HPSRZHU�ORFDO�FRPPXQLWLHV� RU�LI�WKH\�LQ�IDFW�VXSSRUW�WKHLU�ZHDN�
HQLQJ�E\�IDYRULQJ�PRGHOV�ZKHUH�JOREDO�HQWLWLHV�H[FHHGLQJO\�H[HUW�SRZHU�RYHU
ORFDO�DUHDV� DOO�RYHU�WKH�ZRUOG�

��� 6LWXDWLQJ�(QJDJHPHQW

,Q�WKH�OLJKW�RI�WKHVH�VRFLHWDO�DQG�WHFKQRORJLFDO�GHYHORSPHQWV� WKLV�GLVVHUWDWLRQ
GLVFXVVHV�DQG�H[SORUHV�KRZ�WHFKQRORJ\�FDQ�EH�SURGXFWLYH�ZLWKLQ�WKH�ÀHOG�RI
FLYLF�HQJDJHPHQW� 0\�JRDO�LV�WR�IDFLOLWDWH�D�IRUP�RI�FLYLF�HQJDJHPHQW�WKDW�LV
VLWXDWHG�LQ�DQG�WKXV�KDV�VWURQJ�WLHV�WR�WKH�SODFHV�SHRSOH�WUDYHUVH�LQ�WKH�FRXUVH�RI
WKHLU�HYHU\GD\�OLYHV� 7KLV�DSSURDFK�VHHNV�WR�WDNH�WKH�ORFDO�VSHFLÀFLW\�RI�SODFHV
DQG�WKH�PHDQLQJV�DVVRFLDWHG�ZLWK�WKHP�LQWR�DFFRXQW� ,W� WKHUHE\� VHHNV�WR�LQ�
WHUZHDYH�SDUWLFLSDWLRQ�RQ�LVVXHV�FRQQHFWHG�WR�WKH�SODFHV�XQGHU�GLVFXVVLRQ�ZLWK
WKH�HYHU\GD\�OLYHG�H[SHULHQFH�RI�FLWL]HQV�� )RU�VLWXDWHG�HQJDJHPHQW� SODFH�LV
ERWK�D�UHVRXUFH�IRU�GHOLEHUDWLRQ�DQG�WKH�WRSLF�RI�FLYLF�GLVFXVVLRQ�

:LWK�WKH�FRQFHSW�RI�VLWXDWHG�HQJDJHPHQW� , GR�QRW�ZDQW�WR�VD\�WKDW�FLYLF�HQ�
JDJHPHQW�LV�QRW�DOZD\V�DOUHDG\�VLWXDWHG�RU�WKDW�LQGLYLGXDO�DFWLYLWLHV�WDNH�SODFH
GH�QRYR� RXWVLGH�RI�DQ\�VSHFLÀF�FLUFXPVWDQFHV� &OHDUO\� WKHVH�SUDFWLFHV�GR�WDNH
SODFH�VRPHZKHUH� 5DWKHU� , ZDQW�WR�VXJJHVW�WKDW�HQJDJHPHQW�DFWLYLWLHV�DUH�QRW
VLWXDWHG�LQ�WKH SDUWLFXODU FLUFXPVWDQFHV�ZKHUH�WKH�SODFH�XQGHU�GLVFXVVLRQ� WKH
DFWRUV� DQG�WKH�GLVFXVVLRQ�LWVHOI�FRPH�WRJHWKHU� 7KH�FRQGLWLRQV�DQG�FLUFXP�
VWDQFHV�WKDW�DOORZ�WKLV�NLQG�RI�HQJDJHPHQW�WR�KDSSHQ�DUH�H[DFWO\�ZKDW�, ZDQW
WR�H[SORUH�DQG�VWXG\�ZLWK�VLWXDWHG�HQJDJHPHQW�²�WR�·VLWXDWH·�HQJDJHPHQW� VR�WR
VSHDN� LQ�WKH ULJKW FRQWH[WV�

6HYHUDO�VFKRODUV�KDYH�SURSRVHG�WKHVH�WR�EH�LPSRUWDQW�SKHQRPHQD�WR�VWXG\�
)RU�H[DPSOH� 0F&DUWK\�DQG�:ULJKW �������H[SUHVV�WKH�QHHG�WR�IRFXV�RQ�SODFH
DQG�VLWXDWHGQHVV� ´:KHQ�WKH�WHFKQRORJLHV�RI�LQWHUHVW�DUH�SRUWDEOH� GLVWULEXWHG
DQG�HPEHGGHG�LQ�RXU�SK\VLFDO�DQG�VRFLDO�HQYLURQPHQW� SHRSOH·V�H[SHULHQFH
RI�SODFH�DQG�LWV�PHGLDWLRQ�E\�WHFKQRORJ\�EHFRPHV�FHQWUDOµ��S� ����� 'RXULVK
DQG�%HOO �������VXJJHVW�KRZ�PRELOH�SKRQHV�DUH�DSSURSULDWH�PHDQV�WR�SURYLGH
D�SHUVRQDOL]HG�DQFKRU�LQWR�GLVFXVVLQJ�YDULRXV�SODFHV�RQH�URDPV�WKURXJK�DQG
DERXW� ´'LIIHUHQW�SODFHV�GHPDQG�GLIIHUHQW�IRUPV�RI�EHKDYLRU� \HW�PRELOH�WHFK�
QRORJ\�VXJJHVWV�WKH�SRVVLELOLW\�RI�D�FRQVWDQW� À[HG�H[SHFWDWLRQ�DERXW�ZKR�RQH
LV�DQG�RQH·V�OHYHO�RI�DFFHVVLELOLW\�DQG�HQJDJHPHQWµ��S� ����� 7KLV�WRXFKHV�RQ
LQGLYLGXDO�LGHQWLW\� RQ�WKH�DOZD\V�DYDLODELOLW\�RI�PRELOH�SKRQHV�ZKLOH�H[HU�
FLVLQJ�GD\�WR�GD\�OLIH� DQG�RQ�WKH�SRVVLELOLW\�IRU�HQJDJLQJ�ZLWK�WKH�HQYLURQPHQW

�, XVH�WKH�WHUP�FLWL]HQ�WKURXJKRXW�WKH�GLVVHUWDWLRQ�WR�XQGHUOLQH�WKH�FLYLF�FRQWH[W�, DP�GHDOLQJ
ZLWK� +RZHYHU� , ZDQW�WR�XQGHUVWDQG�WKH�WHUP�LQ�LWV�PRVW�RSHQ�DQG�LQFOXVLYH�GHÀQLWLRQ�²�SHU�
KDSV�DV�LQKDELWDQWV�RI�D�FLW\�²�LQ�ZKLFK�HYHU\RQH�ZKR�KDV�D�VWDNH�LQ�D�SDUWLFXODU�VKDUHG�OLYLQJ
HQYLURQPHQW�LV�LQFOXGHG��LQYROYLQJ�IRUHLJQHUV� KRPHOHVV� HWF���



� &KDSWHU�� ,QWURGXFWLRQ

WKURXJK�WKHP�
$Q�REYLRXV�DUHD�ZKHUH�VLWXDWHG�HQJDJHPHQW�LV�FOHDUO\�RI�LQWHUHVW�DQG�VXE�

VWDQWLDO�YDOXH�LV�ODQG�XVH�SODQQLQJ� 7KH�GRPDLQ�RI�ODQG�XVH�SODQQLQJ�OHQGV
LWVHOI�WR�WKH�VWXG\�DQG�DSSOLFDWLRQ�RI�WKH�FRQFHSW�GXH�WR�LWV�FHQWUDO�XVH�RI�VSD�
WLDO�UHIHUHQFHV� 'LVFXVVLRQV�LQ�WKLV�GRPDLQ�SULPDULO\�UHYROYH�DURXQG�LVVXHV�WKDW
DUH�FRQQHFWHG�WR�D�VSHFLÀF�SODFH�RU�DUHD� +HQFH� UH�LPDJLQLQJ�WKH�UROH�RI�SODFH
LQ�DQ�HQGHDYRU�WR�EHWWHU�LQYROYH�FLWL]HQV�LV�D�IUXLWIXO�DSSURDFK�WR�IXUWKHU�H[SORUH
DQG�VWXG\�LQ�WKLV�GRPDLQ�

0\�ZRUN�VKRXOG�EH�VHHQ�LQ�WKH�FRQWH[W�RI�WKH�PDQ\�SDVW� SUHVHQW� DQG�IX�
WXUH�UHVHDUFK�SURMHFWV�WKDW�FHQWHU�DURXQG�VLPLODU�LGHDV�RI�WHFKQRORJ\�PHGLDWHG
SDUWLFLSDWRU\�ODQG�XVH�SODQQLQJ��H�J�� *HRGHOLEHUDWLRQ� ,3&LW\� 3XGDV� DQG 8UEDQ
0HGLDWRU��� *RUGRQ� 6FKLUUD�DQG�+ROODQGHU ������� IRU�H[DPSOH� DUJXH�IRU�WKH
LPPHUVLYHQHVV�RI�H[SHULHQFHV�LQ�FLYLF�SDUWLFLSDWLRQ�SURFHVVHV� EHFDXVH�WKLV�LP�
PHUVLYHQHVV��L�H�� WKH�IHHOLQJ�RI�EHLQJ�WKHUH��SURYLGHV�PHDQLQJ�DQG�UHOHYDQFH
WR�FLWL]HQV�ZLWK�UHVSHFW�WR�WKHLU�RZQ�OLYHV� 6WXG\LQJ�FLWL]HQV·�DWWLWXGHV�WRZDUG
SXEOLF�SDUWLFLSDWLRQ� :HVWKROP �������UHSRUWV�WKDW�FLWL]HQV�SUHIHU�IRFXVHG� VH�
OHFWLYH� DQG�OLPLWHG�LQYROYHPHQW�LQ�SROLWLFDO�SURFHVVHV� PDLQO\�RQ�WKH�ORFDO
OHYHO� )XUWKHUPRUH� HYLGHQFH�VXJJHVWV�WKDW�FLWL]HQV�DUH�PRUH�OLNHO\�WR�SDUWLFLS�
DWH�LQ�GHFLVLRQ�PDNLQJ�RQ�LVVXHV�LQ�WKHLU�RZQ�SUR[LPLW\ �$OW� 6KLUD]L� 6FKPLGW�
.UDPHU�	�1DZD]� ������ ,Q�P\�GHVLJQ�H[SHULPHQWV� , DQDO\]H�WKH�OLQN�EHWZHHQ
SODFH� SK\VLFDO�SUR[LPLW\��L�H�� DFWXDOO\�EHLQJ�WKHUH�� DQG�SDUWLFLSDWLRQ�DXJPHQ�
WHG�E\�DQG�PHGLDWHG�WKURXJK�WHFKQRORJ\� /DQG�XVH�SODQQLQJ� EURDGO\�XQGHU�
VWRRG� LV�WKH�GRPDLQ�, VLWXDWH�WKHVH�H[SHULPHQWV�LQ� ,Q�WKH�ODUJHU�IUDPH� P\
UHVHDUFK�DOVR�FRQWULEXWHV�WR�WKH�DUHDV�RI�SDUWLFLSDWRU\�SODQQLQJ �)RUHVWHU� �����
DQG�FRPPXQLW\�GHYHORSPHQW �H�J�� 6KDZ� ������

6LPLODU�VLWXDWHG�SUDFWLFHV�DUH�DOUHDG\�DQ�LQWHJUDO�SDUW�RI�ODQG�XVH�SODQQLQJ�
6LWH�YLVLWV�RU�ZDONLQJ�WRXUV��ZLWK�DQG�ZLWKRXW�FLWL]HQV��DUH�IUHTXHQWO\�XVHG�WR
JDLQ�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�SODFHV�XQGHU�GLVFXVVLRQ� $OUHDG\� WKH\�DUH
W\SLFDOO\�PHGLDWHG�E\�VRPH�IRUP�RI�WHFKQRORJ\� 0RVW�LPSRUWDQWO\� JHRJUDSK�
LFDO�LQIRUPDWLRQ�V\VWHPV��*,6� DUH�DQ�HVVHQWLDO�WRRO�IRU�XUEDQ�SODQQHUV� ZKHUH
JHRJUDSKLFDO�GDWD�FRPH�WRJHWKHU�WR�EH�LQWHJUDWHG� VWRUHG� PDQLSXODWHG� DQD�
O\]HG� PDQDJHG� DQG�SUHVHQWHG�LQ�DQ�LQH[KDXVWLEOH�QXPEHU�RI�FRPELQDWLRQV
DQG�YDULDWLRQV�LQ�RUGHU�WR�LQIRUP�GHFLVLRQ�PDNLQJ� 3DUWLFXODUO\�LQWHUHVWLQJ�LV
WKH�UHVHDUFK�FRPPXQLW\�ZKLFK�LV�FRQFHUQHG�ZLWK�*,6 IRU�SXEOLF�SDUWLFLSDWLRQ
�33�*,6� LQ�RUGHU�WR�HPSRZHU�PDUJLQDOL]HG�SRSXODWLRQV�RQ�D�ORFDO�OHYHO �&UDLJ
	�(OZRRG� ����� 0F&DOO� ����� 6LHEHU� ������ ,QYROYLQJ�WKH�SXEOLF�LQ�DFTXLULQJ
DQG� SRWHQWLDOO\� GHFLGLQJ�RQ�VSDWLDO�NQRZOHGJH�LV�D�KLJKO\�IDYRUDEOH�HQGHDYRU
IRU�FLWL]HQ�SDUWLFLSDWLRQ� (YHQ�PRUH�VR�ZKHQ�ZHE�����SULQFLSOHV� ZHE�EDVHG
PDSV� DQG�PRELOH�SKRQHV�FRPH�WRJHWKHU�WR GHPRFUDWL]H SURIHVVLRQDO�WRROV� H�J��
LQ�WHUPV�RI�DFFHVV�DQG�XVDELOLW\�IRU�OD\�FLWL]HQV �1XRMXD�	�.XXWWL� ����� =DQGHU
	�%RK¡M� ������

$ UHFHQW�GHYHORSPHQW�LV�WR�XVH�DXJPHQWHG�UHDOLW\�RQ�VLWH�WR�YLVXDOL]H�IXWXUH
�6HH KWWS���ZZZ�QVI�JRY�DZDUGVHDUFK�VKRZ$ZDUG"$:'B,' �������� KWWS���LSFLW\�ILW

�IUDXQKRIHU�GH�� KWWS���SXGDV�RXOX�IL�� DQG KWWS���PODE�WDLN�IL�XUEDQPHGLDWRU�� ODVW
DFFHVVHG� 1RYHPEHU���� �����

http://www.nsf.gov/awardsearch/showAward?AWD_ID=1211059
http://ipcity.fit.fraunhofer.de/
http://ipcity.fit.fraunhofer.de/
http://pudas.oulu.fi/
http://mlab.taik.fi/urbanmediator/


��� 6LWXDWLQJ�(QJDJHPHQW �

EXLOGLQJV�ZLWKLQ�WKH�DFWXDO�HQYLURQPHQW�²�EH�WKDW�RQ�PRELOH�GHYLFHV �:RRGZDUG
	�+DNNDUDLQHQ� ������RU�LQ�D�WHPSRUDU\�WHQW �:DJQHU�HW�DO�� ������ $GGLWLRQDOO\�
D�QXPEHU�RI�SXEOLFO\�DYDLODEOH� ODUJHO\�FRPPHUFLDO�DSSOLFDWLRQV�H[LVW�WKDW�IHHG
LQWR�ODQG�XVH�SODQQLQJ�DQG�GLUHFWO\�DGGUHVV�FLWL]HQV��H�J�� 6HH&OLFN)L[� &LWL]HQ
&RQQHFW� )L[0\6WUHHW��� 7KH\� IRU�H[DPSOH� DOORZ�FLWL]HQV�RQ�WKH�JR�WR�UHSRUW
SRWKROHV� JUDIÀWL� RU�EURNHQ�VWUHHW�OLJKWV�WR�WKH�PXQLFLSDOLW\� %\�GRLQJ�WKLV�
VXFK�ORFDWLRQ�EDVHG�DSSV�´SURYLGH�WKH�LPSUHVVLRQ�WKDW�VLPSO\�EHLQJ�LQ�D�SODFH
LV�WKH�ÀUVW�VWHS�WRZDUG�LQWHUDFWLQJ�ZLWK�XUEDQ�GDWD�DQG�WKHUHIRUH�HQJDJLQJ�ZLWK
WKH�FLW\µ �*RUGRQ�	�GH�6RX]D�H�6LOYD� ����� S� ����� /DVWO\� LQLWLDWLYHV�VXFK�DV
&RGH�IRU�$PHULFD LQ�WKH�8�6�� VWULYH�WR�FUHDWH�QXPHURXV�PRELOH�DSSV�IRU�YDULRXV
SXUSRVHV�LQ�WKH�FLYLF�HQJDJHPHQW�GRPDLQ�IURP�WKH�ERWWRP�XS� 7KH\�DUH�RI�
WHQ�IRFXVHG�RQ�LPSURYLQJ�WUDQVSDUHQF\�RI�JRYHUQPHQWV�E\�PDNLQJ�RSHQ�GDWD
DFFHVVLEOH�DQG�DFWLRQDEOH�IRU�FLWL]HQV�

7KH�SDUWLFXODU�DSSURDFK�, KDYH�FKRVHQ�IRU�P\�GLVVHUWDWLRQ�LV�WR�HPSOR\
PRELOH�DQG�XELTXLWRXV�WHFKQRORJLHV��H�J�� VPDUWSKRQHV� LQWHUDFWLYH�SXEOLF�VXU�
IDFHV� DXJPHQWHG�VLJQV� DQG�QHWZRUNLQJ�WHFKQRORJ\��WR�HQDEOH�FLWL]HQV�WR�FRQ�
WULEXWH�WR�FLYLF�GLVFXVVLRQV�ZKLOH�RXW�DQG�DERXW�DQG�LQ�SUR[LPLW\�WR�REMHFWV�RI
LQWHUHVW�²�WKDW�LV� DW�WLPHV�DQG�SODFHV�ZKHUH�LW�PLJKW�EH�PRVW�SHUVRQDOO\�PHDQ�
LQJIXO�DQG�UHOHYDQW� DV�ZHOO�DV�WKH�SODFHV�XQGHU�GLVFXVVLRQ�LPPHGLDWHO\�SUHVHQW
WR�WKHP� ([DPSOHV�DUH�GLVFXVVLRQ�WRSLFV�FRQFHUQLQJ�WKH�SOD\JURXQG�QH[W�WR
WKHLU�FKLOG·V�NLQGHUJDUWHQ� VRPHWKLQJ�RQ�WKHLU�FRPPXWH�WR�ZRUN� RU�WKH�IRUHVW
WKH\�UXQ�LQ�WZLFH�D�ZHHN�� ,I�WKH�SODFH�DQG�LWV�WUDQVIRUPDWLRQV�DUH�PHDQLQJ�
IXO�IRU�FLWL]HQV� VR�P\�K\SRWKHVLV� WKH\�PD\�EH�LQWHUHVWHG�LQ�DQG�EHQHÀW�IURP
LQLWLDOO\�HQJDJLQJ�ZLWK�WKH�GLVFXVVLRQV�LQ�VLWX� 6XFK�DQ�LQ�VLWX� LQ�WKH�PRPHQW
HQJDJHPHQW�LV�VRXJKW�WR�SURYLGH�DQ�LQLWLDO�WULJJHU�IRU�PRUH�LQ�GHSWK�H[�VLWX�UH�
ÁHFWLRQ�DQG�GLVFXVVLRQ�DW�D�ODWHU�WLPH�DQG�SODFH�PRUH�DPHQGDEOH�IRU�PRUH�FRP�
SUHKHQVLYH�GHOLEHUDWLRQ��H�J�� YLD�WKH�ZHE�DW�KRPH�RU�HYHQ�GXULQJ�D�WRZQ�KDOO
PHHWLQJ�� )XUWKHUPRUH� ORFDO�FRQWH[WXDO�NQRZOHGJH�JDWKHUHG�WKURXJK�VXFK�DQ
DSSURDFK�LV�YDOXDEOH�LQ�WKH�SODQQLQJ�SURFHVV�DQG�GLIÀFXOW�WR�REWDLQ�IRU�SURIHV�
VLRQDO�SODQQHUV�RWKHUZLVH�

,Q�P\�DWWHPSW�WR�·VLWXDWH·�FLYLF�HQJDJHPHQW�LQ�VXFK�D�ZD\� , H[SOLFLWO\�ZLVK
WR�GLVWDQFH�P\VHOI�DQG�WKH�ZRUN�UHSRUWHG�KHUH�IURP�WKH�GLVFRXUVHV�DURXQG
FURZGVHQVLQJ� FURZGVRXUFLQJ� DQG RSHQ�GDWD �LQ�FRQQHFWLRQ�ZLWK FLYLF�DSSV�� $O�
WKRXJK�WKH\�PD\�EH�LPSRUWDQW�GHYHORSPHQWV� WKH\�DUH�RI�OLWWOH�FRQFHUQ�LQ�WKH
FRQWH[W�RI�P\�GLVVHUWDWLRQ� $OO�WKUHH�RI�WKHP�IRFXV�RQ��VWUXFWXUHG��GDWD�DQG
LQIRUPDWLRQ�DQG�LWV�DXWRPDWHG�DJJUHJDWLRQ�DQG�DQDO\VLV� %\�WKLV� WKH\�UHOHJDWH
WKH�KXPDQ�HOHPHQW�WR�WKH�SHULSKHU\� ,QVWHDG� , ZDQW�WR�VHH�KXPDQ�EHLQJV�DV
SURDFWLYH� ZLOO�IXOO� FUHDWLYH� DQG�LQWHOOLJHQW�DFWRUV�WKDW�QHHG�WR�EH�LQYROYHG�LQ

�6HH KWWS���VHHFOLFNIL[�FRP�� KWWS���ZZZ�FLW\RIERVWRQ�JRY�GRLW�DSSV�FLWL]HQVFRQQHFW
�DVS� DQG KWWS���ZZZ�IL[P\VWUHHW�FRP�� ODVW�DFFHVVHG� 1RYHPEHU���� �����

�6HH KWWS���FRGHIRUDPHULFD�RUJ�� ODVW�DFFHVVHG� 1RYHPEHU���� �����
�$ PRUH�FRQFUHWH�H[DPSOH�IURP�P\�UHVHDUFK�LV�WKH 0HQLQJ#3DUN H[SHULPHQW�WKDW�LV�VLWXDWHG

LQ�D�'DQLVK�QDWLRQDO�SDUN��VHH�&KDSWHU ����� +HUH� SHRSOH�OLYLQJ�RU�ZRUNLQJ�WKHUH�KDYH�D�VWURQJ
LQWHUHVW�LQ�WKH�GHYHORSPHQW�RI�WKHLU�UHJLRQ�EHFDXVH�LW�FXUUHQWO\�XQGHUJRHV�JUHDW�WUDQVIRUPDWLRQV�
0DNLQJ�JUDVSDEOH�ZKDW�LV�DW�VWDNH�ORFDOO\�PDNHV�SHRSOH�PRUH�DZDUH�RI�WKH�VSHFLÀFLW\�RI�WKHLU
ORFDO�DUHD�DQG�SRWHQWLDOO\�DOVR�PDNHV�WKHP�PRUH�LQWHUHVWHG�LQ�ZKDW�LV�JRLQJ�RQ�DQG�HYHQWXDOO\
SDUWLFLSDWH�LQ�WKH�GLVFXVVLRQ�

http://seeclickfix.com/
http://www.cityofboston.gov/doit/apps/citizensconnect.asp
http://www.cityofboston.gov/doit/apps/citizensconnect.asp
http://www.fixmystreet.com/
http://codeforamerica.org/


� &KDSWHU�� ,QWURGXFWLRQ

WKH�GLVFXVVLRQV�DERXW�LVVXHV�FORVH�WR�WKHP� ,��IXUWKHUPRUH� KDYH�D�FOHDU�FLWL]HQ
ELDV�LQ�P\�UHVHDUFK� 0\�SULPH�LQWHUHVW�OLHV�LQ�FUHDWLQJ�EHWWHU�RSSRUWXQLWLHV�IRU
FLWL]HQV�WR�SDUWLFLSDWH� RSSRUWXQLWLHV�WKDW�DUH�EHWWHU�LQWHJUDWDEOH LQWR�HYHU\GD\
OLYHG�H[SHULHQFH� ,Q�D�IXWXUH� PRUH�KROLVWLF�HQGHDYRU�WKLV�ZRXOG�DOVR�LQFOXGH
TXHVWLRQV�RI�KRZ�JRYHUQPHQW�GHSDUWPHQWV�FDQ�PDNH�XVH�RI�FLWL]HQV·�LQSXW�²�D
TXHVWLRQ�WKDW�LV�FHUWDLQO\�DOVR�LQ�WKH�LQWHUHVW�RI�FLWL]HQV�LQ�WKH�ORQJ�UXQ� 7KLV�LV�
KRZHYHU� QRW�D�SDUW�RI�WKLV�GLVVHUWDWLRQ�

,Q�WKH�IROORZLQJ�WZR�VHFWLRQV� , ZDQW�WR�PRWLYDWH�WKH�WLWOH�RI�WKLV�GLVVHU�
WDWLRQ�E\�EULHÁ\�OD\LQJ�RXW�WKH�FRQFHSWV�RI�VLWXDWHG�DFWLRQ�DQG�LQIUDVWUXFWXUH
WKDW�XQGHUOLH�DQG�IUDPH�WKH�ZRUN�UHSRUWHG�KHUH� 7KH�WUDGLWLRQ�WKDW�SHQHWUDWHV
WKHVH�WZR�SRVLWLRQV�LV�WKH�IRFXV�RQ�ZKDW�SHRSOH�DUH�DFWXDOO\�GRLQJ� WKHLU�DFWXDO
HYHU\GD\�SUDFWLFHV� :KDW�WKH\�KDYH�LQ�FRPPRQ�LV�QRW�WKH�OHDVW�WKHLU�XQGHU�
VWDQGLQJ�RI�DFWLRQ�DV�DQ�HYHU�XQIROGLQJ�FRQGLWLRQ� 7KLV�SRVLWLRQ�KDV�EHFRPH
RQH�RI�WKH�PDLQVWUHDPV�DW�OHDVW�LQ�WKH�ÀHOG�RI�FRPSXWHU�VXSSRUWHG�FRRSHUDWLYH
ZRUN� $IWHUZDUG� , VWDWH�P\�UHVHDUFK�REMHFWLYHV�DQG�SURYLGH�WKH�VWUXFWXUH�RI
WKH�UHPDLQGHU�RI�WKH�GLVVHUWDWLRQ�

��� 6LWXDWHG�$FWLRQ

/XF\ 6XFKPDQ·V �������VHPLQDO�ERRN 3ODQV�DQG�6LWXDWHG�$FWLRQ SURYLGHV�WKH
YHU\�IRXQGDWLRQV�IRU�WKH�QRWLRQ�RI�VLWXDWHGQHVV�LQ�+&,��0\�QRWLRQ�RI�VLWXDWHG
HQJDJHPHQW�LV�FRPPLWWHG�WR�KHU�ZRUN� 6XFKPDQ �������KROGV�WKDW�´VLWXDWHG�DF�
WLRQV�DUH�DOZD\V� DQG�LUUHPHGLDEO\� FRQWLQJHQW�RQ�VSHFLÀF� XQIROGLQJ�FLUFXP�
VWDQFHVµ��S� ����²�L�H�� WKDW�DFWLRQ�LV�DOZD\V�VLWXDWHG� $QG�QRW�RQO\�LV�HYHU\
SXUSRVHIXO�KXPDQ�DFWLRQ�LQ�LWVHOI�GHSHQGHQW�RQ�LWV�LPPHGLDWH�FLUFXPVWDQFHV�
EXW�DOVR�DUH�WKHVH�FLUFXPVWDQFHV�WKHPVHOYHV�FRQVWLWXWHG�WKURXJK�SUDFWLFDO�DF�
WLRQ�UDWKHU�WKDQ�EHLQJ�LQ�DQ\�IRUP�SUHJLYHQ�RU�VHOI�HYLGHQW� &LUFXPVWDQFHV
´DUH�QHYHU�IXOO\�DQWLFLSDWHG�DQG�DUH�FRQWLQXRXVO\�FKDQJLQJ�DURXQG�XVµ��S� ����
6XFKPDQ �������JRHV�RQ�VD\LQJ�WKDW�WKLV�GRHV�QRW�PHDQ�´WKDW�DFWLRQ�LV�FRQVWUXF�
WHG�VRPHKRZ�DOZD\V�GH�QRYR�RU�LQ�D�YDFXXP� 2Q�WKH�FRQWUDU\� KXPDQ�DFWLYLW\
LQYDULDEO\�RFFXUV�LQ�FLUFXPVWDQFHV�WKDW�LQFOXGH�PRUH�RU�OHVV�ORQJ�VWDQGLQJ� RE�
GXUDWH� DQG�FRPSHOOLQJ�OD\HUV�RI�FXOWXUDOO\�DQG�KLVWRULFDOO\�FRQVWLWXWHG� VRFLDO
DQG�PDWHULDO�FRQGLWLRQVµ��S� ����

6XFK�FXOWXUDOO\�DQG�KLVWRULFDOO\�FRQVWLWXWHG�VRFLDO�DQG�PDWHULDO�FRQGLWLRQV
GHÀQLQJ�WKH�FLUFXPVWDQFHV�RI�DFWLRQ�DUH�WKXV�XQLTXH�IURP�VLWXDWLRQ�WR�VLWXDWLRQ�
,Q�P\�ZRUN� KRZHYHU� , ZDQW�WR�DGRSW�DQ�DQJOH�WKDW�LV�ZLGHU�WKDQ 6XFKPDQ·V
VLWXDWLRQDO�FRQWLQJHQF\�VXJJHVWV� 7KH�FRQGLWLRQV�RI�DFWLRQ�DUH�QRW�RQO\�GLI�
IHUHQW�IURP�SHUVRQ�WR�SHUVRQ�DQG�WLPH�WR�WLPH� EXW�DOVR�IURP�SODFH�WR�SODFH�
'LIIHUHQW�SODFHV�SUHVHQW�GLIIHUHQW�VRFLDO�DQG�PDWHULDO�FRQGLWLRQV�XQGHU�ZKLFK
DFWLRQ�LV�HQDFWHG� (QJDJHPHQW�DQG�GHOLEHUDWLRQ�DV�WKH�SDUWLFXODU�IRUPV�RI�DF�
WLRQ�RI�LQWHUHVW�KHUH�PD\�WKULYH�XQGHU�VRPH�FLUFXPVWDQFHV�EHWWHU�WKDQ�XQGHU
RWKHUV� &RQVHTXHQWO\� LW�LV�LPSRUWDQW�WR�FRQVLGHU�WKH�FLUFXPVWDQFHV�HQJDJH�
PHQW�LV�ORFDWHG�RU�HPEHGGHG�LQ�²�WKH�SODFH�EHLQJ�RQH�RI�WKHP� 7KH�JRDO�WKHQ
KDV�WR�EH�WR�HQDEOH�SHRSOH�WR�FDUU\�RXW�VSHFLÀF�DFWLYLWLHV�RI�HQJDJHPHQW�VLWXDWHG



��� ,QIUDVWUXFWXULQJ �

LQ�FLUFXPVWDQFHV�WKDW�DUH�EHQHÀFLDO�WR�WKH�RXWFRPHV�RI�WKLV�SURFHVV�²�ERWK�RQ�WKH
VLGH�RI�WKH�LQGLYLGXDO�DFWRU�DQG�WKH�FRPPXQLW\�EHQHÀWLQJ�IURP�WKLV�DFWLYLW\�LQ
RQH�ZD\�RU�WKH�RWKHU� 7KH�LPPHGLDWH�H[SHULHQFH�RI�SODFH�LV� , DUJXH� D�XQLTXH
UHVRXUFH�IRU�FLYLF�HQJDJHPHQW�DQG�VKRXOG�WKXV�EH�DSSURSULDWHO\�DFFRXQWHG�IRU�

��� ,QIUDVWUXFWXULQJ

7KH�SXUSRVH�RI�P\�ZRUN�LV�WR�FRQWULEXWH�WR�LQIUDVWUXFWXUHV�IRU�FLYLF�HQJDJH�
PHQW� ,Q�WKH�IROORZLQJ� , ZLOO�EULHÁ\�H[SODLQ�ZKDW�, PHDQ�ZKHQ�, WDON�DERXW
LQIUDVWUXFWXUHV�

'HYLFHV� V\VWHPV� RU�DSSOLFDWLRQV�FDQQRW�EH�VHHQ�DV�VHSDUDWH�DQG�LQGHSHQG�
HQW�IURP�RQH�DQRWKHU� 7KH\�DUH�DOWHUQDWLYH�HQWU\�SRLQWV�WR�DQG�WRXFK�SRLQWV�RI�D
FLYLF�HQJDJHPHQW�LQIUDVWUXFWXUH� ZKHUH�FLWL]HQV�PD\�H[SHULHQFH�SXEOLF�VFUHHQV
RU�PHGLD�DUFKLWHFWXUH� LQWHUDFWLYH�VXUIDFHV� DQG�WKHLU�SHUVRQDO�PRELOH�GHYLFHV
DV�DOWHUQDWLYHV�WR�HQJDJH�ZLWK�FLYLF�GLVFXVVLRQV�DQG�ZLWK�RWKHU�FLWL]HQV�²�LQ�DG�
GLWLRQ�WR�WRZQ�KDOO�PHHWLQJV� SROOV� KHDULQJV� DQG�RWKHU�WUDGLWLRQDO�LQVWUXPHQWV�
,Q�D�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH� HDFK�LQGLYLGXDO�HQWLW\�LV�HPEHGGHG�LQ
D�VSHFLÀF�VRFLR�VSDWLR�WHPSRUDO�FRQWH[W�DQG�WKXV�SUHVHUYHV�LWV�ORFDO�VSHFLÀFLW\�
,Q�WKLV�OLJKW� LW�LV�UHOHYDQW�WR�GZHOO� IRU�D�PRPHQW� RQ�WKH�QRWLRQ�RI�LQIUDVWUXF�
WXUHV�DQG�KRZ�WKH\�HPHUJH�IRU�SHRSOH�LQ�SUDFWLFH�

%H\RQG�WKH�FRPPRQ�XQGHUVWDQGLQJ�RI�WKH�WHUP� , WDNH�LQIUDVWUXFWXUHV�WR
EH�PRUH�WKDQ�WKH�PHUH�WHFKQRORJLFDO�VXEVWUDWH�RQ�ZKLFK�XELFRPS�DSSOLFDWLRQV
FDQ�EH�GHYHORSHG�DQG�GHSOR\HG��VXFK�DV�IRU�H[DPSOH�QHWZRUN�LQIUDVWUXFWXUH��
5DWKHU� LQ�OLQH�ZLWK 'RXULVK�DQG�%HOO ������� , WDNH�WKH�WHUP�WR�HQFRPSDVV
DOO�VRFLR�WHFKQLFDO�VWUXFWXUHV�WKDW�OLH�EHQHDWK�DSSOLFDWLRQV�DQG�WKH�LQWHUDFWLRQV
WKH\�VXSSRUW� 6WDU�DQG�5XKOHGHU �������FULWLFL]H�WKDW�WKH�FRPPRQ�LPDJH�RI
WKH�WHUP�´SUHVHQWV�DQ�LQIUDVWUXFWXUH�DV�VRPHWKLQJ�WKDW�LV�EXLOW�DQG�PDLQWDLQHG�
DQG�ZKLFK�WKHQ�VLQNV�LQWR�DQ�LQYLVLEOH�EDFNJURXQG� ,W�LV�VRPHWKLQJ�WKDW�LV�MXVW
WKHUH� UHDG\�WR�KDQG� FRPSOHWHO\�WUDQVSDUHQWµ �6WDU�	�5XKOHGHU� ����� S� �����
5DWKHU� WKH\�SXW�IRUZDUG�D�GLIIHUHQW�YLHZ�RI�LQIUDVWUXFWXUHV�IXQGDPHQWDOO\�XQ�
GHUVWRRG�DV�DQ�RQJRLQJ�GHVLJQ�SURFHVV��VHH�7DEOH ��� IRU�SURSHUWLHV�RI�LQIUD�
VWUXFWXUH�� ,QIUDVWUXFWXUHV�DUH�FRQVWDQWO\�HPHUJLQJ�DQG�HYROYLQJ�LQ�XVH� LQ�D
GLDOHFWLFDO�UHODWLRQVKLS�ZLWK�WKH�RUJDQL]HG�SUDFWLFHV�WKDW�WKH\�VKDSH�DQG�DUH
VKDSHG�E\� 7KHVH�UHODWLRQV�EHFRPH�FHQWUDO� ´$V�ZH�OHDUQ�WR�UHO\�RQ�HOHFWULFLW\
IRU�ZRUN� RXU�SUDFWLFHV�DQG�ODQJXDJH�FKDQJH� ZH�DUH�µSOXJJHG�LQµ�DQG�RXU
GDLO\�UK\WKPV�VKLIWµ��S� ����� 7KLV�HYROYLQJ�YLHZ�RI�LQIUDVWUXFWXUH�RSHQV�XS
WKH�FRQFHSW�DQG�VXJJHVWV�SDUWLFLSDWLRQ�DQG�FR�FRQVWUXFWLRQ�DV�FHQWUDO�WKHPHV
LQ�LQIUDVWUXFWXUH�GHYHORSPHQW� 7R�XQGHUOLQH�WKLV� 6WDU�DQG�5XKOHGHU �������LQ�
WURGXFH�WKH�YHUE�·WR�LQIUDVWUXFWXUH·��KHQFH� ·LQIUDVWUXFWXULQJ·��WR�HPSKDVLV�LQ�
IUDVWUXFWXUH·V�SURFHVVXDO�FKDUDFWHU�DQG�WKH�WHQWDWLYH� ÁH[LEOH� DQG�RSHQ�QDWXUH
RI�WKH�DFWLYLW\�²�WKH�FRQVWDQW�FUHDWLRQ� DSSURSULDWLRQ� DQG�DGDSWLRQ�RI�VRFLR�
WHFKQLFDO�LQIUDVWUXFWXUHV�

:KDW�LV�LQWHUHVWLQJ�LQ�LQIUDVWUXFWXUHV�WKDW�VSDQ�SK\VLFDO� WHPSRUDO� DQG�VR�
FLDO�DUUDQJHPHQWV�LV�DOVR�WKH�LQWHUSOD\�EHWZHHQ�ORFDO�FRQGLWLRQV�DQG�JOREDO



�� &KDSWHU�� ,QWURGXFWLRQ

(PEHGGHGQHVV� ,QIUDVWUXFWXUH�LV�´VXQNµ�LQWR� LQVLGH�RI� RWKHU�VWUXFWXUHV� VRFLDO�DUUDQJHPHQWV
DQG�WHFKQRORJLHV�

7UDQVSDUHQF\� ,QIUDVWUXFWXUH�LV�WUDQVSDUHQW�WR�XVH� LQ�WKH�VHQVH�WKDW�LW�GRHV�QRW�KDYH�WR�EH
UHLQYHQWHG�HDFK�WLPH�RU�DVVHPEOHG�IRU�HDFK�WDVN� EXW�LQYLVLEO\�VXSSRUWV�WKRVH�WDVNV�

5HDFK�RU�VFRSH� 7KLV�PD\�EH�HLWKHU�VSDWLDO�RU�WHPSRUDO³LQIUDVWUXFWXUH�KDV�UHDFK�EH\RQG�D
VLQJOH�HYHQW�RU�RQH�VLWH�SUDFWLFH�

/HDUQHG�DV�SDUW�RI�PHPEHUVKLS� 7KH�WDNHQ�IRU�JUDQWHGQHVV�RI�DUWLIDFWV�DQG�RUJDQL]DWLRQDO�DU�
UDQJHPHQWV�LV�D VLQH�TXD�QRQ RI�PHPEHUVKLS�LQ�D�FRPPXQLW\�RI�SUDFWLFH��/DYH�DQG
:HQJHU������ 6WDU� LQ�SUHVV�� 6WUDQJHUV�DQG�RXWVLGHUV�HQFRXQWHU�LQIUDVWUXFWXUH�DV�D�WDU�
JHW�REMHFW�WR�EH�OHDUQHG�DERXW� 1HZ�SDUWLFLSDQWV�DFTXLUH�D�QDWXUDOL]HG�IDPLOLDULW\�ZLWK
LWV�REMHFWV�DV�WKH\�EHFRPH�PHPEHUV�

/LQNV�ZLWK�FRQYHQWLRQV�RI�SUDFWLFH� ,QIUDVWUXFWXUH�ERWK�VKDSHV�DQG�LV�VKDSHG�E\�WKH�FRQYHQWLRQV
RI�D�FRPPXQLW\�RI�SUDFWLFH� H�J� WKH�ZD\V�WKDW�F\FOHV�RI�GD\�QLJKW�ZRUN�DUH�DIIHFWHG�E\
DQG�DIIHFW�HOHFWULFDO�SRZHU�UDWHV�DQG�QHHGV�

(PERGLPHQW�RI�VWDQGDUGV� 0RGLÀHG�E\�VFRSH�DQG�RIWHQ�E\�FRQÁLFWLQJ�FRQYHQWLRQV� LQIUDVWUXF�
WXUH�WDNHV�RQ�WUDQVSDUHQF\�E\�SOXJJLQJ�LQWR�RWKHU�LQIUDVWUXFWXUHV�DQG�WRROV�LQ�D�VWDQG�
DUGL]HG�IDVKLRQ�

%XLOW�RQ�DQ�LQVWDOOHG�EDVH� ,QIUDVWUXFWXUH�GRHV�QRW�JURZ GH�QRYR� LW�ZUHVWOHV�ZLWK�WKH�´LQHUWLD�RI
WKH�LQVWDOOHG�EDVHµ�DQG�LQKHULWV�VWUHQJWKV�DQG�OLPLWDWLRQV�IURP�WKDW�EDVH� 2SWLFDO�ÀEHUV
UXQ�DORQJ�ROG�UDLOURDG�OLQHV� QHZ�V\VWHPV�DUH�GHVLJQHG�IRU�EDFNZDUG�FRPSDWLELOLW\� DQG
IDLOLQJ�WR�DFFRXQW�IRU�WKHVH�FRQVWUDLQWV�PD\�EH�IDWDO�RU�GLVWRUWLQJ�WR�QHZ�GHYHORSPHQW
SURFHVVHV��0RQWHLUR� HW�DO� ������

%HFRPHV�YLVLEOH�XSRQ�EUHDNGRZQ� 7KH�QRUPDOO\�LQYLVLEOH�TXDOLW\�RI�ZRUNLQJ�LQIUDVWUXFWXUH�EH�
FRPHV�YLVLEOH�ZKHQ�LW�EUHDNV� WKH�VHUYHU�LV�GRZQ� WKH�EULGJH�ZDVKHV�RXW� WKHUH�LV�D�SRZHU
EODFNRXW� (YHQ�ZKHQ�WKHUH�DUH�EDFN�XS�PHFKDQLVPV�RU�SURFHGXUHV� WKHLU�H[LVWHQFH�IXU�
WKHU�KLJKOLJKWV�WKH�QRZ�YLVLEOH�LQIUDVWUXFWXUH�

7DEOH ��� (LJKW�SURSHUWLHV�RI�HPHUJLQJ�LQIUDVWUXFWXUHV �DGDSWHG�IURP 6WDU�	�5XKOHGHU�
����� S� ���� UHIHUHQFHV�WKHLUV��

QHHGV� H�J�� WKH�VLPXOWDQHRXV�UHTXLUHPHQW�IRU�VWDQGDUGL]DWLRQ�DQG�ÁH[LELOLW\�
IXQFWLRQLQJ�ERWK�LQ�ODUJH�VFDOH�DQG�LQ�VLWX� VLWXDWHG�DQG�JHQHULF �6WDU�	�5XKOH�
GHU� ������ ,Q�WKHLU�RZQ�ZRUGV�

´$Q�LQIUDVWUXFWXUH�RFFXUV�ZKHQ�WKH�WHQVLRQ�EHWZHHQ�ORFDO�DQG�JOREDO�LV�UH�
VROYHG� 7KDW�LV� DQ�LQIUDVWUXFWXUH�RFFXUV�ZKHQ�ORFDO�SUDFWLFHV�DUH�DI�
IRUGHG�E\�D�ODUJHU�VFDOH�WHFKQRORJ\� ZKLFK�FDQ�WKHQ�EH�XVHG�LQ�D�QDW�
XUDO� UHDG\�WR�KDQG�IDVKLRQ� ,W�EHFRPHV�WUDQVSDUHQW�DV�ORFDO�YDUL�
DWLRQV�DUH�IROGHG�LQWR�RUJDQL]DWLRQDO�FKDQJHV� DQG�EHFRPHV�DQ�XQ�
DPELJXRXV�KRPH³IRU�VRPHERG\�µ �6WDU�	�5XKOHGHU� ����� S� �����

:LWK�WKLV�UHJDLQHG�HPSKDVLV�RQ�ORFDO�VHWWLQJV�ZKHQ�LQIUDVWUXFWXUHV�DUH�XVHG
DQG�DSSURSULDWHG� 6WDU�DQG�5XKOHGHU �������DOVR�ZDUQ�RI�WKH�FRQVHTXHQFHV
RI�EXLOGLQJ� FRQWUROOLQJ� PDQDJLQJ� DQG�WDONLQJ�DERXW�LQIUDVWUXFWXUHV�IURP�´D
VLQJOH� SRZHUIXO�JURXS·V�DJHQGDµ� ´VXFK�WDON�PD\�REVFXUH�WKH�DPELJXRXV�QD�
WXUH�RI�WRROV�DQG�WHFKQRORJLHV�IRU�GLIIHUHQW�JURXSV� OHDGLQJ�WR�GH�IDFWR�VWDQG�
DUGL]DWLRQ�RI�D�VLQJOH� SRZHUIXO�JURXS·V�DJHQGDµ��S� ����� 7KDW�LV� QRW�RQO\�WKH

�(PSKDVLVHV�LQ�TXRWHV�DOZD\V�IURP�WKH�RULJLQDO�



��� 5HVHDUFK�2EMHFWLYHV ��

RQH�ZKR�RZQV�DQG�FRQWUROV�WKH�LQIUDVWUXFWXUH�KDV�SRZHU� EXW�DOVR�WKH�RQH�ZKR
GHÀQHV�LW� 8QGHUVWDQGLQJ�LQIUDVWUXFWXUHV�IURP�D�VWDWLF�PLQGVHW�LV�WKHUHIRUH�D
GDQJHURXV�HQGHDYRU�DQG�, KDYH�DUJXHG�EHIRUH�WR�JLYH�FRQWURO�RYHU��ORFDO��LQ�
IUDVWUXFWXUHV�WR�WKH�SHRSOH�DIIHFWHG�E\�WKHP �:HLVH�HW�DO�� ������

7KLV�LQIUDVWUXFWXUDO�YLHZ�IUDPHV�P\�GLVVHUWDWLRQ� , ZLOO�FRPH�EDFN�WR�WKLV
SHUVSHFWLYH�ZKHQ�GLVFXVVLQJ�WKH�FRQWULEXWLRQV�RI�WKH�LQGLYLGXDO�GHVLJQ�H[SHU�
LPHQWV�LQ�&KDSWHU �� :KDW�, IRFXV�RQ�WKURXJKRXW�WKH�GLVVHUWDWLRQ�DUH�LQGL�
YLGXDO�DVSHFWV�RI�D�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH� PRVWO\�ZLWK�SHUVRQDO
PRELOH�GHYLFHV�DV�WKH�FHQWUDO�HOHPHQW� <HW� LQIUDVWUXFWXULQJ�HYHQ�LQ�WKLV�FRQ�
VWUDLQHG�YLHZ�FRQFHUQV�PRUH�WKDQ�WKH�GHYLFHV�WKHPVHOYHV� ,W�DOVR�FRQFHUQV
WKH�HQYLURQPHQW��ORFDWLRQ� SHRSOH� RUJDQL]DWLRQV� DUWLIDFWV�� ,Q�&KDSWHU �� ,
ZLOO�FROOHFW�WKHVH�DVSHFWV�EDFN�WRJHWKHU�LQWR�D�PRUH�KROLVWLF�YLHZ�DQG�XQIROG
D�ODUJHU�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH�WKDW� LQ�D�ÀUVW�VWHS� EHJLQV�WR�HQ�
FRPSDVV�VWDWLRQDU\� XELTXLWRXV� DQG�UHPRWH�HOHPHQWV�LQ�DGGLWLRQ�WR�SHUVRQDO
PRELOH�GHYLFHV�

��� 5HVHDUFK�2EMHFWLYHV

7KH�RYHUDOO�UHVHDUFK�PRWLYDWLRQ�RI�WKLV�GLVVHUWDWLRQ�LV�WR�H[SORUH�DQG�EURDGHQ
RXU�FRQFHSWXDO�XQGHUVWDQGLQJ�RI�VLWXDWHG�HQJDJHPHQW� , DSSURDFK�WKLV�PR�
WLYDWLRQ�WKURXJK�WZR�FRQQHFWHG�UHVHDUFK�REMHFWLYHV�WKDW�FDQ�EH�IRUPXODWHG�DV
IROORZV�

,� 7R�H[SORUH��DQG�FRQFHSWXDOL]H��WKH�GHVLJQ�RI�WHFKQRORJ\�PHGLDWHG�FLYLF
HQJDJHPHQW�RSSRUWXQLWLHV�LQ�SDUWLFLSDWRU\�ODQG�XVH�SODQQLQJ�WKDW�DUH
EHWWHU�LQWHJUDWHG�LQWR�SHRSOH·V�HYHU\GD\�OLYHG�H[SHULHQFH�

,,� 7R�H[SORUH��DQG�FRQFHSWXDOL]H��KRZ�VXFK�HQJDJHPHQW�DFWLYLWLHV�FDQ�EH
PDGH�PRUH�SHUYDVLYH��L�H�� HQDEOLQJ�HQJDJHPHQW�HYHU\ZKHUH�DQG�WKURXJK
YDULRXV�PHDQV��DQG�FR�ORFDWHG�ZLWK�WKH�UHIHUUHG�WR�SODFHV� L�H�� WKH�SODFHV
WKDW�DUH�SHUVRQDOO\�PHDQLQJIXO�DQG�PDWWHU�WR�FLWL]HQV�

$GGLWLRQDOO\� QHZ�PHWKRGV�DUH�QHFHVVDU\�LQ�RUGHU�WR�EH�DEOH�WR�H[SORUH�DQG
VWXG\�WKHVH�SKHQRPHQD� SURYLGLQJ�WKH�IROORZLQJ�PHWKRGRORJLFDO�UHVHDUFK�RE�
MHFWLYH�

,,,� 7R�HQULFK�RXU�DYDLODEOH�PHWKRGV�DQG�WHFKQLTXHV�WKDW�HQDEOH�XV�WR�FDSWXUH
SUDFWLFHV�RI�LQKHUHQWO\�PRELOH�SHRSOH�DQG�DOORZ�IRU�H[SORUDWLRQ�RI�WKH
ÀHOG�ZLWK�VRSKLVWLFDWHG�SURWRW\SHV LQ�WKH�ZLOG�

,Q�P\�FRQFOXVLRQ� , ZLOO�UHYLVLW�WKHVH�REMHFWLYHV�DQG�GLVFXVV�LQ�ZKDW�UHVSHFWV
P\�ZRUN�KDV�VHUYHG�WKHLU�SXUSRVH�



�� &KDSWHU�� ,QWURGXFWLRQ

��� 'LVVHUWDWLRQ�6WUXFWXUH

7KLV�LV�D�FXPXODWLYH�GLVVHUWDWLRQ�FRQVLVWLQJ�RI�D�QXPEHU�RI�DUWLFOHV� ,W�FRPHV
LQ�WZR�SDUWV� D�VXPPDU\�SURYLGLQJ�RYHUYLHZ�RI�WKH�ZRUN�LQ�3DUW�,��ZKLFK�LV
IROORZHG�E\�IRXU�SXEOLVKHG�SDSHUV�DQG�RQH�GUDIW�WKDW�WKLV�VXPPDU\�LV�EDVHG
RQ�LQ�3DUW�,,�

����� 3DUW�,��6XPPDU\

7KH�VXPPDU\�DFWV�DW�WKH�VDPH�WLPH�DV�RYHUYLHZ�DQG�IUDPLQJ�RI�WKH�ZRUN�SUHVHQ�
WHG�DV�ZHOO�DV�D�UHDGLQJ�JXLGH�IRU�WKH�SDSHUV�LQFOXGHG�LQ�3DUW�,,�

&KDSWHU �� ,QWURGXFWLRQ RXWOLQHV�EULHÁ\�UHFHQW�WUHQGV�DQG�GHYHORSPHQWV�LQ
HPHUJLQJ�SUDFWLFHV�DQG�QHZ�WHFKQRORJLHV�IRU�JHRJUDSKLFDOO\�VLWXDWHG�LQ�
WHUDFWLRQ� P\�HQGHDYRU�WR�DSSO\�VXFK�D�VLWXDWHG�DSSURDFK�WR�WKH�ÀHOG�RI
FLYLF�HQJDJHPHQW�LQ�ODQG�XVH�SODQQLQJ� DQG�WKH�UHVXOWLQJ�UHVHDUFK�REMHFW�
LYHV� ,W�IXUWKHUPRUH�SURYLGHV�D�IRXQGDWLRQ�DQG�IUDPHV�WKH�ZRUN�FDUULHG
RXW�E\�LQWURGXFLQJ�WKH�FRQFHSWV�RI�VLWXDWHG�DFWLRQ�DQG�LQIUDVWUXFWXULQJ
UHVSHFWLYHO\�

&KDSWHU �� %DFNJURXQG GHVFULEHV�WKH�ZRUN�WKDW�LQVSLUHG�WKLV�UHVHDUFK�DQG�VLWX�
DWHV�LW�ZLWKLQ�D�FULWLFDO�GLVFXVVLRQ�DJDLQVW�WKLV�EDFNGURS� 7KH�FKDSWHU�UH�
ÁHFWV�RQ�WKH�ÀHOG�RI�XUEDQ�LQIRUPDWLFV� RQ�PRELOH�GHYLFHV�LQ�SXEOLF�VSDFH
DQG�WKHLU�FRQFHSWXDOL]DWLRQ�LQ�WHUPV�RI�WKH�QRWLRQV�RI�ORFDWLRQ�DQG�SODFH�

&KDSWHU �� 0HWKRG GHVFULEHV�KRZ�, DSSURDFK�WKH�VWDWHG�JRDOV�ZLWK�D�GHVLJQ
DQG�UHVHDUFK�PHWKRG�LQÁXHQFHG�E\�UHVHDUFK�WKURXJK�GHVLJQ� SDUWLFLSDW�
RU\�GHVLJQ� DQG�LWHUDWLYH�SURWRW\SLQJ� ,W�JHQHUDOO\�GHVFULEHV�WKH�UHVHDUFK
DSSURDFK�DV�H[SHULPHQWDO� H[SORUDWRU\� DQG�GHVLJQHUO\�
,Q�WKH�VHFRQG�SDUW� WKH�FKDSWHU�SURYLGHV�WKH�PHWKRGRORJLFDO�FRQWULEXWLRQ
RI�WKLV�GLVVHUWDWLRQ� ,W�DUJXHV�IRU�VLWXDWHG�PHWKRGV�WKDW�FDQ�FDSWXUH�SUDF�
WLFHV�LQYROYLQJ�PRELOH�EHKDYLRU�DQG�DOORZ�IRU�H[SORUDWLRQ�RI�WKH�ÀHOG�ZLWK
VRSKLVWLFDWHG�SURWRW\SHV LQ�WKH�ZLOG� /DVWO\� LW�EULHÁ\�UHÁHFWV�RQ�WKH�FRQ�
FUHWH�PHWKRGV�DSSOLHG�WKURXJKRXW�WKH�GHVLJQ�H[SHULPHQWV�FRQGXFWHG�

&KDSWHU �� 'HVLJQ�([SHULPHQWV SURYLGHV�D�GHVFULSWLRQ�RI�WKH�IRXU�GHVLJQ�H[�
SHULPHQWV�DQG�WKHLU�RXWFRPHV�WKDW�IRUP�SDUW�DQG�SDUFHO�RI�P\�UHVHDUFK�
,W�GHWDLOV�WKH�UHVSHFWLYH�FRQWH[W�DQG�JRDOV� WKH�GHVLJQ�SURFHVV� DQG�WKH
GHVLJQ�DUWLIDFWV�SURGXFHG�DQG�XWLOL]HG�LQ�HDFK�H[SHULPHQW�

&KDSWHU �� &RQFHSWXDO�&RQWULEXWLRQV VXPPDUL]HV�DQG�GLVFXVVHV�WKH�FRQWUL�
EXWLRQV�RI�WKH�LQGLYLGXDO�GHVLJQ�H[SHULPHQWV� ,W�FRPSDUHV�WKHP�DQG�UH�
ÁHFWV�RQ�WKHLU�SURJUHVVLRQ� WKHUHE\�VKRZLQJ�KRZ�WKH�FRQFHSW�RI�VLWXDWHG
HQJDJHPHQW�KDV�HYROYHG� SURYLGLQJ�WKH�FRQFHSWXDO�FRQWULEXWLRQ�RI�WKLV
GLVVHUWDWLRQ� ,Q�WKH�VHFRQG�SDUW� LW�PRWLYDWHV�DQ�LQIUDVWUXFWXUDO�SHUVSHFW�
LYH�RI�VLWXDWHG�HQJDJHPHQW�DQG�KRZ�WKH�LQGLYLGXDO�GHVLJQ�H[SHULPHQWV
KDYH�FRQWULEXWHG�WR�VXFK�D�SHUVSHFWLYH�



��� 'LVVHUWDWLRQ�6WUXFWXUH ��

&KDSWHU �� 5HODWHG�:RUN� (OHPHQWV�RI�D�6LWXDWHG�(QJDJHPHQW�,QIUDVWUXFWXUH
VLWXDWHV�P\�UHVHDUFK�ZLWKLQ�UHODWHG�ZRUN�E\�XQIROGLQJ�DQG�GHÀQLQJ�HOH�
PHQWV�RI�D�ODUJHU�LQIUDVWUXFWXUH�IRU�VLWXDWHG�HQJDJHPHQW�WKDW�LQYROYHV
PRELOH� VWDWLRQDU\� XELTXLWRXV� DV�ZHOO�DV�H[�VLWX�RU�UHPRWH�FRPSRQHQWV�
3HUWLQHQW�H[DPSOHV�IURP�UHODWHG�ZRUN�DUH�SURYLGHG�ZLWKLQ�WKH�LQGLYLGXDO
FDWHJRULHV�

&KDSWHU �� &RQFOXVLRQ�DQG�)XWXUH�:RUN VXPPDUL]HV�WKH�GLVVHUWDWLRQ� FRQFOXGHV
DQG�RXWOLQHV�SRVVLEOH�IXWXUH�ZRUN�DQG�RSHQ�TXHVWLRQV�

����� 3DUW�,,��3DSHUV

3DUW�,, RI�WKLV�GLVVHUWDWLRQ�FRQWDLQV�WKUHH�UHIHUHHG�IXOO�FRQIHUHQFH�SDSHUV� RQH
UHIHUHHG�ZRUNVKRS�SDSHU� DQG�RQH�XQSXEOLVKHG�SDSHU�GUDIW� 7KH\�DUH�RUGHUHG
FKURQRORJLFDOO\�LQ�WKH�SURJUHVVLRQ�RI�WKH�GHVLJQ�H[SHULPHQWV�DQG�ZLOO�EH�UHIHU�
HQFHG�LQ�3DUW�, DFFRUGLQJO\��L�H�� DV�3DSHU��� 3DSHU��� 3DSHU��� HWF���

3DSHU �� %RK¡M� 0RUWHQ� %RUFKRUVW� 1LNRODM�*DQGUXS� %¡GNHU� 6XVDQQH� .RUQ�
0DWWKLDV�	�=DQGHU� 3lU�2OD�������� 3XEOLF�'HOLEHUDWLRQ�LQ�0XQLFLSDO
3ODQQLQJ� 6XSSRUWLQJ�$FWLRQ�DQG�5HÁHFWLRQ�ZLWK�0RELOH�7HFKQRORJ\�
,Q 3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPPXQLWLHV�DQG�7HFKQR�
ORJLHV��&	7 ������ -XQH����-XO\��� %ULVEDQH� $XVWUDOLD� ��²��� $&0 3UHVV�
7KH�SDSHU�SUHVHQWV�ZRUN�IURP�WKH�ÀUVW�GHVLJQ�H[SHULPHQW� 0RELOH�'HPR�
FUDF\� ,W�LQWURGXFHV�DQG�GLVFXVVHV�WKH�GLVWLQFWLRQ�EHWZHHQ�LQ�VLWX�DQG�H[�
VLWX�UHÁHFWLRQ�DQG�DFWLRQ�WKDW�LV�VXSSRUWHG�E\�D�PRELOH�DQG�D�ZHE�EDVHG
GHVNWRS�DSS� 7KLV�DOORZV�FLWL]HQV�WR�HQJDJH�LQ�FRQWLQXRXV�UHÁHFWLRQ�LQ
DQG�RQ�DFWLRQ�DV�D�FROODERUDWLYH�DFWLYLW\�ZLWK�RWKHU�FLWL]HQV� 7KH�SDSHU
IXUWKHU�GHWDLOV�DQG�UHÁHFWV�RQ�WKH�H[WHQVLYH�SDUWLFLSDWRU\�GHVLJQ�SURFHVV
FDUULHG�RXW�WR�WKLV�HQG�

3DSHU �� .RUQ� 0DWWKLDV�	�=DQGHU� 3lU�2OD�������� )URP�:RUNVKRSV�WR�:DON�
VKRSV� (YDOXDWLQJ�0RELOH�/RFDWLRQ�EDVHG�$SSOLFDWLRQV�LQ�5HDOLVWLF�6HW�
WLQJV� ,Q 3URFHHGLQJV�RI�WKH�:RUNVKRS�RQ�2EVHUYLQJ�WKH�0RELOH�8VHU�([SHUL�
HQFH�DW�1RUGL&+, ����� 2FWREHU������� 5H\NMDYLN� ,FHODQG� ��²��� 2)),6�
7KH�SDSHU�SUHVHQWV�DQG�GLVFXVVHV�WKH�ZDONVKRS�WHFKQLTXH�WKDW�KDV�ÀUVW
EHHQ�GHYHORSHG�LQ�WKH�ÀUVW�GHVLJQ�H[SHULPHQW� 7KLV�WHFKQLTXH�KDV�ODWHU
RQ�EHHQ�XVHG�LQ�WKH�WZR�VXEVHTXHQW�GHVLJQ�H[SHULPHQWV�DV�ZHOO�

3DSHU �� .RUQ� 0DWWKLDV�	�.M UJDDUG� 0LNNHO�%DXQ�������� 0DNLQJ�6HQVH
RI�*UHHQ�%R[HV� $ 6WXG\�RQ�3HRSOH·V�8QGHUVWDQGLQJ�RI�$XJPHQWHG
%XLOGLQJV�RQ�0RELOH�3KRQHV� 8QSXEOLVKHG�SDSHU�GUDIW� �²��
7KH�SDSHU�SUHVHQWV�WKH�UHVHDUFK�LQ�WKH�VHFRQG�GHVLJQ�H[SHULPHQW� $5
&LW\� ,W�GHWDLOV�D�PRELOH�DXJPHQWHG�UHDOLW\�V\VWHP�WKDW�YLVXDOL]HV�SODQQHG
EXLOGLQJV�ZLWKLQ�WKH�UHDO�HQYLURQPHQW�RQ�SHRSOH·V�VPDUWSKRQHV� 7KH
PDLQ�SDUW�FRQFHUQV�D�VWXG\�RQ�WKH�VHQVH�SHRSOH�PDNH�ZKHQ�FRQIURQWHG



�� &KDSWHU�� ,QWURGXFWLRQ

ZLWK�VXFK�DXJPHQWHG�EXLOGLQJV� 7KH�VWXG\�PDNHV�XVH�RI�WKH�ZDONVKRS
WHFKQLTXH�
&RQFHUQLQJ�WKH�VWDWXV�RI�WKH�PDQXVFULSW� 7KH�SDSHU�KDV�EHHQ�UHMHFWHG
IURP�WKH &+, ���� FRQIHUHQFH� ZKHUH�LW�ZDV�VXEPLWWHG�LQ�WKH�YHU\�GHQVH
DQG�FKDOOHQJLQJ�IRXU�SDJH 1RWH IRUPDW� ,W�LV�QRZ�LQFOXGHG�LQ�WKLV�GLVVHU�
WDWLRQ�LQ�D�UHYLVHG�DQG�H[SDQGHG�YHUVLRQ� DQG�FXUUHQWO\�LQ�SUHSDUDWLRQ�WR
EH�VXEPLWWHG�WR�DQRWKHU�FRQIHUHQFH�

3DSHU �� .RUQ� 0DWWKLDV�	�%¡GNHU� 6XVDQQH�������� /RRNLQJ�DKHDG�²�+RZ
ÀHOG�WULDOV�FDQ�ZRUN�LQ�LWHUDWLYH�DQG�H[SORUDWRU\�GHVLJQ�RI�XELFRPS
V\VWHPV� ,Q 3URFHHGLQJV�RI�WKH���WK�$&0 ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�8EL�
TXLWRXV�&RPSXWLQJ��8ELFRPS������� 6HSWHPEHU����� 3LWWVEXUJK� 3$��86$�
��²��� $&0 3UHVV�
7KH�SDSHU�FULWLFDOO\�GLVFXVVHV�WKH�PHULWV�RI�ÀHOGV�WULDOV�DV�SDUW�RI� UDWKHU
WKDQ�DV�DQ�DVVHVVPHQW�RI� DQ�LWHUDWLYH�GHVLJQ�SURFHVV� 7KH�FHQWUDO�DUJX�
PHQW�LV�WKDW�ÀHOG�WULDOV�LQ�GHVLJQ�VKRXOG�EH�XVHG�WR�ORRN�DKHDG�UDWKHU�WKDQ
EDFN�LQ�RUGHU�WR�IDFLOLWDWH�IXUWKHU�H[SORUDWLRQ�RI�WKH�ÀHOG� 7KH�SDSHU�DOVR
H[WHQVLYHO\�LQWURGXFHV�WKH�WKLUG�GHVLJQ�H[SHULPHQW� 0HQLQJ#3DUN�

3DSHU �� .RUQ� 0DWWKLDV�	�%DFN� -RQ�������� 7DONLQJ�LW�)XUWKHU� )URP�)HHOLQJV
DQG�0HPRULHV�WR�&LYLF�'LVFXVVLRQV�,Q�DQG�$ERXW�3ODFHV� ,Q 3URFHHG�
LQJV�RI�WKH��WK�1RUGLF�&RQIHUHQFH�RQ�+XPDQ�&RPSXWHU�,QWHUDFWLRQ��1RUGL&+,
������ 2FWREHU������� &RSHQKDJHQ� 'HQPDUN� ���²���� $&0 3UHVV�
7KH�SDSHU�SUHVHQWV�WKH�IRXUWK�DQG�ODVW�GHVLJQ�H[SHULPHQW� ,·P�<RXU�%RG\�
,W�SURYLGHV�LQVLJKWV�RQ�DQG�GLVFXVVHV�DSSURSULDWH�IRUPV�RI�HQJDJHPHQW�
LQ�WKLV�FDVH�IRU�PDUJLQDOL]HG�\RXWK� ,W�GRHV�VR�WKURXJK�WKH�DQDO\VLV�RI
DFWXDO�XVDJH�GDWD�RI�D�SHUYDVLYH� ORFDWLRQ�EDVHG�VWRU\WHOOLQJ�DQG�VWRU\
H[SHULHQFLQJ�DSSOLFDWLRQ�IRU�PRELOH�SKRQHV� 7KH�SDSHU�DUJXHV�IRU�DQ�DS�
SURDFK�WR�FLYLF�HQJDJHPHQW�V\VWHPV�WKDW�WDNHV�D�YDQWDJH�SRLQW�LQ�HPR�
WLRQV�UDWKHU�WKDQ�D�YHU\�UDWLRQDO�DQG�GU\�DSSURDFK�WR�GHOLEHUDWLRQ�



&KDSWHU��

%DFNJURXQG

,Q�WKLV�FKDSWHU�, HODERUDWH�RQ�WKH�WUDGLWLRQV�DQG�UHÁHFWLRQV�ZKLFK�KDYH�KDG�D
PDMRU�LPSDFW�RQ�P\�ZRUN�DQG�WR�ZKLFK� LQ�SDUW� , ZLVK�WR�FRQWULEXWH� 7KLV
LQFOXGHV�WKH�ÀHOGV�RI�FRPSXWLQJ�LQ�WKH�FLW\�DQG�XUEDQ�LQIRUPDWLFV� ,W�IXUWKHU
LQYROYHV�UHÁHFWLRQV�RQ�WKH�UROH�RI�PRELOH�SKRQHV��WKH�PRVW�PDLQVWUHDP�PDQL�
IHVWDWLRQ�RI�XELFRPS�WRGD\��DV�FRQVWDQW�FRPSDQLRQV�LQ�RXU�WUDYHUVDO�RI�WKH�FLW\�
,W�ÀQDOO\�FRQFHUQV�KRZ�VLWXDWHG�PRELOH�GHYLFHV�DUH�FXUUHQWO\�FRQFHSWXDOL]HG�UH�
JDUGLQJ�QRWLRQV�RI�ORFDWLRQ�DQG�SODFH� :LWKLQ�WKHVH�WRSLFV� , ZLOO�SUHVHQW�DQG
FULWLFDOO\�GLVFXVV�GLIIHUHQW�VWUHDPV�RI�UHVHDUFK�

��� &RPSXWLQJ�DQG�WKH�&LW\

:KHQ�XELFRPS�LV�FRQFHUQHG�ZLWK�WHFKQRORJ\�PRYLQJ�LQWR�RXU�HQYLURQPHQW
DQG�LQWR�WKH�IDEULF�RI�RXU�HYHU\GD\�OLIH �:HLVHU� ������ WKLV�LV�QRW�OLPLWHG�WR�WKH
KRPH� WR�ZRUN� RU�WR�UHWDLO�VSDFHV� ,W�DOVR�FRQFHUQV�WKH�SXEOLF�UHDOP� WKH�FLW\
DW�ODUJH� :KHQ�SXEOLFO\�DYDLODEOH�LQIUDVWUXFWXUHV�VXFK�DV�*36��:LÀ�KRWVSRWV�
RU�PRELOH�QHWZRUNV�ZHUH�GHSOR\HG�LQ�WKH�����V�DQG�����V� WHFKQRORJ\�LQFUHDV�
LQJO\�PRYHG�LQWR�WKH�IDEULF�RI�WKH�FLW\� LQWR�WKH�VSDFHV�DQG�LQ�EHWZHHQ�VSDFHV
WKURXJK�ZKLFK�ZH�WUDQVLW� ZKHUH�ZH�DPEOH�DQG�OLQJHU� PLQJOH�DQG�GZHOO� 0R�
ELOH�SKRQHV�KDYH�EHHQ�SDUWLFXODUO\�HQDEOLQJ�LQ�WKLV�UHVSHFW� 5HFHQW�HIIRUWV�VHHN
WR�PRYH�WKH�SDUWLFLSDWRU\�DQG�VRFLDO�DVSHFWV�RI�:HE�����WR�PRELOH�GHYLFHV� ZKHUH
VXFK�VHUYLFHV�EHFRPH�DZDUH�RI�DQG�VLWXDWHG�LQ�WKHLU�VXUURXQGLQJV� $ SOHWK�
RUD�RI�UHFHQW�ERRNV�KDV�ORRNHG�DW�WKH�LQWHUVHFWLRQ�RI�PRELOH�DQG�XELTXLWRXV�RU
SHUYDVLYH�WHFKQRORJLHV� DUFKLWHFWXUH� DQG�SXEOLF�XUEDQ�VSDFHV�GHPRQVWUDWLQJ�D
KHLJKWHQHG�LQWHUHVW�LQ�WKLV�DUHD �H�J�� 0F&XOORXJK� ����� ,WR� 2NDEH�	�0DWVXGD�
����� *UHHQÀHOG� ����� .LWFKLQ�	�'RGJH� ����� 6KHSDUG� ����� GH�6RX]D�H�6LOYD
	�)ULWK� ������ )XUWKHUPRUH� WKH�HPHUJLQJ�ÀHOG�RI�·XUEDQ�LQIRUPDWLFV·�LV�FRQ�
FHUQHG�ZLWK�WKH�ULVNV�DQG�RSSRUWXQLWLHV�RI�WHFKQRORJ\�LQWHUZHDYLQJ�ZLWK�RXU
GD\�WR�GD\�XUEDQ�OLIH� QRW�WKH�OHDVW�LQ�WKH�GRPDLQ�RI�FLYLF�HQJDJHPHQW �)RWK�
����� )RWK� )RUODQR� 6DWFKHOO�	�*LEEV� ����� )RWK� &KRL�	�6DWFKHOO� ������

��



�� &KDSWHU�� %DFNJURXQG

����� 8UEDQ�,QIRUPDWLFV

7KH�ÀHOG�RI�·XUEDQ�LQIRUPDWLFV·�LV�WKH�VWUHDP�RI�UHVHDUFK�RQ�FLWLHV�WKDW�, ODUJHO\
VXEVFULEH�WR�LQ�P\�UHVHDUFK� 7KH�ÀHOG�ZRUNV�DW�WKH�QH[XV�RI�WHFKQRORJ\� SHRSOH�
DQG�VSDFHV �)RWK� &KRL�	�6DWFKHOO� ������ $W�WKLV�LQWHUVHFWLRQ� LW�KDV�FLYLF�HQ�
JDJHPHQW�DV�RQH�RI�LWV�FRUH�FRQFHUQV�²�WKDW�LV� SHRSOH�IRUPLQJ�DQG�VKDSLQJ
WKH�VSDFHV�DURXQG�WKHP�IDFLOLWDWHG�E\�ODUJHO\�PRELOH�DQG�XELTXLWRXV�VRFLR�
WHFKQLFDO�V\VWHPV� 0DUFXV�)RWK�DQG�KLV�FROOHDJXHV�KDYH�FRLQHG�WKH�WHUP�WR�GLV�
WDQFH�WKHPVHOYHV�IURP�WKH�ÀHOG�RI�XUEDQ�FRPSXWLQJ� ,Q�WKHLU�ZRUN� WKH\�LQWHQG
QRW�WR�VWUHVV�VR�PXFK�WKH�WHFKQRORJLFDO�LQQRYDWLRQ�RI�QHZ�FRPSXWLQJ�GHYLFHV�
EXW�WKH�LPSOLFDWLRQV�RI�VXFK�LQWHUYHQWLRQV�IRU�WKH�LQGLYLGXDO�DQG�FLW\�OLIH�DW
ODUJH �)RWK� &KRL�	�6DWFKHOO� ������ 5HVWLQJ�DQDO\VLV�DQG�GHVLJQ�DW�WKH�VFDOH�RI
WKH�LQGLYLGXDO�XS�WR�WKH�FRPPXQLW\�OHYHO�DOORZV�XV�WR�IRFXV�RQ�UH�HQJLQHHULQJ
DQ�LQÀQLWH�QXPEHU�RI�VPDOO�VFDOH�UHODWLRQVKLSV�LQ�FRQWUDVW�WR�EUXVKLQJ�RYHU�FLYLF
OLIH�ZLWK�D�IHZ�ODUJH�VFDOH�VWURNHV�RI�FLW\�UHGHVLJQ��OLNH� IRU�H[DPSOH� PDMRU�LQ�
IUDVWUXFWXUDO�SURMHFWV�ZRXOG�EH� �7RZQVHQG� ����� S� [[LY�� 7KH�ÀHOG�RI�XUEDQ
LQIRUPDWLFV�LV�FRQFHUQHG�ZLWK�LQVWUXPHQWLQJ�RXU�FLWLHV�DQG�WKH�LQGLYLGXDOV�LQ�
KDELWLQJ�WKHP�ZLWK�SRVVLELOLWLHV�IRU�GDWD�JDWKHULQJ� GDWD�YLVXDOL]DWLRQ� DQG�WKH
WKHUHIURP�DULVLQJ�DFWLRQ�SRVVLELOLWLHV� ,W�LV�FRQFHUQHG�ZLWK�FUHDWLQJ�PRUH�DFWLYH
IRUPV�RI�FLWL]HQVKLS� D�FXOWXUDO�FLWL]HQVKLS�ZKHUH�QHZ�VRFLR�WHFKQLFDO�DVSHFWV
HQWHU�RXU�GD\�WR�GD\�OLIH�LQ�WKH�FLW\� 8UEDQ�LQIRUPDWLFV�IDYRUV�D�GHFHQWUDOL]HG�
ERWWRP�XS�DSSURDFK�ZKLFK�SODFHV�SHRSOH�LQWR�WKH�FHQWHU�RI�XUEDQ�WHFKQRORJ\�
, VKDUH�WKHVH�EDVLF�VHQWLPHQWV�DQG�YDOXHV�

7ZR�VHPLQDO��KDQG�ERRNV�KDYH�EHHQ�SXEOLVKHG�XQGHU�WKH�XUEDQ�LQIRUPDW�
LFV�WURSH� 7R�GHPRQVWUDWH�WKH�EUHDGWK�DQG�GLYHUVLW\�RI�WKLV�UHVHDUFK� , EULHÁ\
RXWOLQH�WKHVH�WZR�YROXPHV�KHUH� 7KH�ÀUVW� WKH +DQGERRN�RI�5HVHDUFK�RQ�8UEDQ�,Q�
IRUPDWLFV �)RWK� ������ VHHNV�WR�SURYLGH�DQ�RYHUYLHZ�RI�WKH�ÀHOG� ,W�VSDQV�WRSLFV
VXFK�DV�ZLUHOHVV�DQG�PRELOH�FXOWXUH�LQ�WKH�FLW\�UDQJLQJ�IURP�FRPPXQLW\�ZLUH�
OHVV�QHWZRUNV �)RUODQR� ������WR�ORFDWLRQ�DZDUH�PRELOH�DSSOLFDWLRQV�IRU�FRP�
PXQLW\�HQJDJHPHQW�WKDW�DUH�HQDEOHG�E\�VXFK�LQIUDVWUXFWXUHV �&DUUROO�	�*DQRH�
������ ,W�IXUWKHU�GLVFXVVHV�KRZ�WKH�SK\VLFDO�DQG�GLJLWDO�ZRUOGV�LQ�WKH�XUEDQ
HQYLURQPHQW�FRQYHUJH�DQG�DUH�QDYLJDWHG �.RVWDNRV�	�2·1HLOO� ����� :LOOLV�	
*HHOKDDU� ������ /DVWO\� LW�VSHFLÀFDOO\�JRHV�LQWR�FLYLF�HQJDJHPHQW�DQG�SDUWL�
FLSDWLRQ�DV�FHQWUDO�WRSLFV�RI�DQ�XUEDQ�LQIRUPDWLFV�UHVHDUFK�DJHQGD� ,W�SURYLGHV
FRQWULEXWLRQV�VXFK�DV�WRRO�VXSSRUWHG�SODFHPDNLQJ�LQ�SDUWLFLSDWRU\�SODQQLQJ
�%H\HD� *HLWK�	�0F.HRZQ� ������ ZD\V�WR�WULJJHU�FLYLF�SDUWLFLSDWLRQ�DW�WKH
XUEDQ�OHYHO �'H�&LQGLR� 'L�/RUHWR�	�3HUDERQL� ������ DV�ZHOO�DV�HQJDJLQJ�DQ
LQWHUFXOWXUDO�FRPPXQLW\�LQ�LQQHU�FLWLHV�WKURXJK�FRPSXWHU�FOXEV�IRU�FKLOGUHQ
DQG�SDUHQWV �9HLWK� 6FKXEHUW�	�:XOI� ������

7KH�VHFRQG�FRPSLODWLRQ� HQWLWOHG )URP�6RFLDO�%XWWHUÁ\�7R�(QJDJHG�&LWL]HQ
�)RWK� )RUODQR�HW�DO�� ������ IRFXVHV�PRUH�FORVHO\�RQ�IDFLOLWDWLQJ��FLYLF��HQJDJH�
PHQW�RI�SHRSOH�ZLWK�FRPPXQLWLHV� FLWLHV� DQG�VSDFHV�DV�D�FHQWUDO�WHQHW�RI�XUEDQ
LQIRUPDWLFV�UHVHDUFK� 7KH�ERRN�ORRNV�DW�WKLV�FKDOOHQJH�IURP�D�QXPEHU�RI�SHU�
VSHFWLYHV�VXFK�DV�VRFLDO�PHGLD �H�J�� 'RXULVK�	�6DWFKHOO� ����� +LUVFK� ������
XELFRPS �H�J�� +DOHJRXD� ������ DQG�PRELOH�WHFKQRORJ\ �H�J�� 3DD\�	�.MHOG�
VNRY� ����� :RQJ�	�/LQJ� ������ ,W�FRQVLGHUV�TXLWH�FRQFUHWH�XUEDQ�LQWHUIDFHV



��� &RPSXWLQJ�DQG�WKH�&LW\ ��

�)ULWVFK�	�%U\QVNRY� ������ LQWHUHVWLQJ�LQIUDVWUXFWXUHV�VXFK�DV�D�FLW\�ÀWWHG�ZLWK
D�QXPEHU�RI�LQWHUDFWLYH�SXEOLF�GLVSOD\V �2MDOD�HW�DO�� ������ WKH�·RSHQ�VRXUFH
FLW\·�HQDEOHG�E\�PRELOH�DQG�ZLUHOHVV�WHFKQRORJLHV �)RUODQR� ������ DQG�RWKHU
SRVVLEOH�IXWXUH�SURMHFWV� %HVLGHV�SUHVHQWLQJ�H[DPSOHV�DQG�FRQFUHWH�SURMHFWV�
WKH�ERRN�DOVR�VHHNV�WR�OD\�RXW�WKHRULHV�IRU�HQJDJHPHQW�DQG�IRXQGDWLRQDO�FRQ�
FHSWXDOL]DWLRQV�IRU�WKH�ÀHOG �H�J�� GH�:DDO� ������

����� ,PDJHV�RI�·7KH�&LW\·

, SURSRVH�WR�KDYH�D�FORVHU�ORRN�DW�WKH�GLIIHUHQW�PHDQLQJV�RI�DQG�SHUVSHFWLYHV
RQ�XUEDQ�OLIH�DQG�WKH�FLW\�DV�VXFK� ,Q�KLV�ERRN� ,PDJHV�RI�WKH�$PHULFDQ�&LW\�
$QVHOP 6WUDXVV �������RIIHUV�D�VRFLR�SV\FKRORJLFDO�DFFRXQW�RI�GLIIHUHQW�SHUFHS�
WLRQV�RI�$PHULFDQ�FLWLHV�WKURXJKRXW�WKHLU�EULHI�KLVWRU\�VLQFH�WKH�EHJLQQLQJV�RI
WKH�XUEDQL]DWLRQ� +LV�GHVFULSWLRQV�DUH�HYRFDWLYH�RI�ZKDW�KHOSV�XV�WR�VHH�DQG
FRPSUHKHQG��RU�QRW�FRPSUHKHQG��D�FLW\� RXU�FLW\�²�DV�D�ZKROH�DQG�LQ�LWV�SDUWV�
HVSHFLDOO\�KLJKOLJKWLQJ�WKH�VSDWLDO�DQG�WHPSRUDO�DVSHFWV�RI�WKDW�XUEDQ�LPDJHU\
�VHH�)LJXUH ����� 7KH�XUEDQ�LQIRUPDWLFV�WURSH�VLPLODUO\�UHVWV�DWRS�D�QXPEHU�RI
LPDJHV�RI�WKH�FLW\� 6RPH�RI�ZKLFK�KDYH�EHHQ�FULWLFL]HG�IRU�EHLQJ�RQH�VLGHG� $OO
DUH�SDLQWLQJ�D�YHU\�GLVWLQFW�SLFWXUH�RI�WKH�FLW\�DQG�LWV�GZHOOHUV� , ORRN�DW�WKHVH
LPDJHV�DQG�WKHLU�FULWLFLVP�LQ�WKH�IROORZLQJ�

7KH�UDWLRQDOLVW�FLW\� $FFRUGLQJ�WR 'RXULVK�DQG�%HOO ������ &KDSWHU����WKH�YHU\
QRWLRQ�RI�XELFRPS�PRYLQJ�LQWR�WKH�FLW\�LV�QRWKLQJ�VXUSULVLQJ�RU�QHZ� 7KH\
VD\� ´WHFKQRORJ\�DQG�WKH�XUEDQ�H[SHULHQFH�KDYH�DOZD\V�EHHQ�GHHSO\�HQWZLQHGµ
�S� �����DV�WKH�FLW\�HPERGLHV�WKH�PRGHUQLVW�LGHDOV�RI�UDWLRQDOL]DWLRQ�DQG�LQGXV�
WULDOL]DWLRQ� 7HFKQRORJLFDO�LQIUDVWUXFWXUHV�VXFK�DV�WUDQVSRUWDWLRQ� FRPPXQLFD�
WLRQ� DQG�XWLOLWLHV�SHUYDGH�WKH�FLW\�DQG�NHHS�LW�DOLYH� 7KLV�LPDJH�LV�D�VWURQJ�LQÁX�
HQFH�RQ�WKH�ÀHOG�RI�XELTXLWRXV�FRPSXWLQJ� ZKLFK�KDV�WUDGLWLRQDOO\�EHHQ�GULYHQ
E\�FRPSXWHU�VFLHQFH�DQG�RWKHU�HQJLQHHULQJ�GLVFLSOLQHV� +HQFH� HDUO\�IRUD\V
LQWR�XELFRPS�LQ�WKH�·UDWLRQDOLVW�FLW\·�KDYH�EHHQ�FRQFHUQHG�ZLWK�YHU\�SUDFWLFDO
DSSOLFDWLRQV�DLPLQJ�WR�PDNH�HYHU\GD\�OLIH�PRUH�HIÀFLHQW�VXFK�DV�ZD\ÀQGLQJ�
SHRSOH�ÀQGLQJ� WLPH�PDQDJHPHQW� RU�UHVRXUFH�FRQVXPSWLRQ �'RXULVK�	�%HOO�
����� &KDSWHU����

/DUJH�SDUWV�RI�WKH�·VPDUW�FLW\·�WURSH�UHÁHFW�WKLV�UDWLRQDOLVW�LPDJH�RI�WKH�XUEDQ
HQYLURQPHQW� ,QIUDVWUXFWXUHV� PDLQO\�WKRVH�DOUHDG\�LQ�SODFH� DUH�LQVWUXPHQWHG
ZLWK�VHQVRUV�JDWKHULQJ�PLOOLRQV�RI�GDWD�SRLQWV�HYHU\�VHFRQG��VHQVLQJ� H�J�� WUDIÀF�
ÁRZV�RI�YDULRXV�NLQGV� RU�UDGLR�ZDYHV��²�LQYLVLEOH�VWUXFWXUHV�WKDW�FROOHFW�LQ�
IRUPDWLRQ�DERXW�RXU�GD\�WR�GD\�EHKDYLRU�DQG�URXWLQHV�ZLWKRXW�RXU�NQRZLQJ�
7KH�GDWD�LV�DJJUHJDWHG�DQG�PDGH�DYDLODEOH�WR�FLW\�GHSDUWPHQWV�ZLWK�WKH�JRDO�WR
XQGHUVWDQG� PRQLWRU� DQG�FRQWURO�WKH�LQQHU�ZRUNLQJV�RI�D�FLW\�DQG�SRWHQWLDOO\
LWV�SRSXODWLRQ� 6HQVRU�QHWZRUNV� FURZGVHQVLQJ� DQG�ELJ�GDWD�DUH�WKH�GRPLQDQW
PHDQV�LQ�WKLV�GLUHFWLRQ �H�J�� 2·1HLOO�HW�DO�� ����� =KHQJ� /LX� <XDQ�	�;LH� �����
*DQWL� <H�	�/HL� ������ )DQF\� RIWHQ�LQWHUDFWLYH�YLVXDOL]DWLRQV�DUH�RQH�RI�WKH
UHVXOWV��VHH�)LJXUH �����



�� &KDSWHU�� %DFNJURXQG

)LJXUH ��� 'LIIHUHQW�YLHZV�RI�WKH�FLW\� VXFK�DV�VN\OLQH��WRS��RU�ELUG·V�H\H��ERWWRP��YLHZ�
SURYLGH�GLIIHUHQW�LPDJHV�RI�ZKDW�D�SDUWLFXODU�FLW\�LV�DERXW� �/LFHQVH� 3XEOLF�'RPDLQ�
6WUDXVV ������ SS� ������

)RU�H[DPSOH� WKH�LGHD�DQG�SURPLVH�RI�WKH�UHDO�WLPH�FLW\� DV�EURXJKW�IRUZDUG
E\�WKH 6(16(DEOH�&LW\�/DE DW0,7��LV�D�QRWLRQ�ZKHUH�FRPSOH[�XUEDQ�V\VWHPV�FDQ
EH�PRGHOHG�DQG�VLPXODWHG�LQ�QHDU�UHDO�WLPH �7RZQVHQG� ����� 6HYWVXN� +XDQJ�
&DODEUHVH�	�5DWWL� ����� &DODEUHVH� .ORHFNO�	�5DWWL� ������ 7KH�RSHUDWLRQV�FRQ�
WURO�FHQWHU�RI�5LR�GH�-DQHLUR�GHYHORSHG�E\ ,%0·V�6PDUWHU�&LWLHV LQLWLDWLYH�LV�D



��� &RPSXWLQJ�DQG�WKH�&LW\ ��

JRRG�DQG�DOUHDG\�LPSOHPHQWHG�H[DPSOH�RI�VXFK�D�YLVLRQ� +HUH� D�PXOWLWXGH
RI�ZDOO�VL]HG�DV�ZHOO�DV�LQGLYLGXDO�VFUHHQV�VKRZLQJ�DQQRWDWHG�PDSV� FORVHG�
FLUFXLW�WHOHYLVLRQ��&&79� IRRWDJH� DQG�OLYH�YLVXDOL]DWLRQV�HPERG\�WKH�LGHD�RI
WRWDO�FRQWURO�RYHU�HYHU\�IXQFWLRQ�RI�WKH�FLW\�DQG� XQDYRLGDEO\� LWV�FLW\�GZHOOHUV
�VHH�)LJXUH �����

,W�FRXOG�EH�DUJXHG�WKDW ,%0 DQG�RWKHU�FRUSRUDWH�VPDUW�FLW\�YLVLRQV�KDYH
PHUHO\�WUDQVIHUUHG�WKH�SURGXFWV�WKH\�KDYH�GHYHORSHG�IRU�ELJ�FRUSRUDWLRQV�RYHU
WR�FLW\�JRYHUQPHQWV� 7KHVH�SURGXFWV�KDYH�QR�QRWLRQ�RI�FLWL]HQVKLS� DQG�WKH\�DUH
FRQVWUXHG�LQ�D�WRS�GRZQ�PDQQHU� +RZHYHU� FLWL]HQV�DUH�QRW�HPSOR\HHV� QHLWKHU
DUH�WKH\�FXVWRPHUV� 7KH\�SULPDULO\�SHUWDLQ�WR�RWKHU� PRUH�KXPDQH�FKDUDFWHULVW�
LFV �7RZQVHQG� ������ 6LPLODUO\� (ULFNVRQ �������FULWLFL]HV�PRVW�FRUSRUDWH�OHG�
WHFKQRORJ\�IRFXVHG�VPDUW�FLW\�YLVLRQV� ZKHUH�´SHRSOH�DUH�W\SLFDOO\�UHOHJDWHG
WR�WKH�SHULSKHU\� 7KH\�DUH�RIWHQ�WUHDWHG�DV�SDVVLYH�VXEMHFWV� DV�WKH�UHFLSLHQWV
RI�WKH�EHQHÀWV�RI�·VPDUW�WHFKQRORJ\µ·��S� ��� ,QVWHDG�RI�VHHLQJ�SHRSOH�DV�VXFK�
´WKH�YLVLRQ�LV�WKDW�VPDUWHU�FLWLHV�FDQ�RIIHU�D�YDULHW\�RI�ZD\V�IRU�KXPDQV�WR�DFW
DV�ÀUVW�FODVV�SDUWLFLSDQWV� FRQWULEXWLQJ�WKHLU�DELOLWLHV�WR�VHQVH� DQDO\]H�DQG�DFWµ
�(ULFNVRQ� ����� S� ���

<HW� (ULFNVRQ GRHV�QRW�JR�IDU�HQRXJK� LQ�P\�RSLQLRQ� ZKHQ�KH�VXJJHVWV
�JHRFHQWULF��FURZGVRXUFLQJ�DV�D�UHPHG\� )RU�PH� WKLV�LV�MXVW�DV�GHJUDGLQJ�RI
KXPDQV�DV�VSRQWDQHRXV�DQG�FUHDWLYH�EHLQJV�ZLWK�RSLQLRQV� DWWLWXGHV� DQG�HPR�
WLRQV�RI�WKHLU�RZQ� (VSHFLDOO\�ZKHQ�DSSOLHG�WR�WKH�FRQWH[W�RI�FLYLF�HQJDJHPHQW
LV�FURZGVRXUFLQJ�D�GHURJDWRU\�WHUP� ,W�OLWHUDOO\�VXJJHVWV�WKH H[WUDFWLRQ RI�NQRZ�
OHGJH�RXW�RI�D�FURZG�RI�SHRSOH� 7KH�WHUP�LV�WDUJHWLQJ�DQ�DQRQ\PRXV�FURZG
UDWKHU�WKDQ�WKH�LQGLYLGXDO� ,W�LV�H[WUDFWLQJ�NQRZOHGJH�RXW�UDWKHU�WKDQ�OHWWLQJ
WKHP�SDUWLFLSDWH� 7KH�WHUP�GRHV�QRW�VSHDN�RI�FROODERUDWLRQ� QHLWKHU�EHWZHHQ
JRYHUQPHQWV�DQG�FLWL]HQV�QRU�DPRQJ�FLWL]HQV� 5DWKHU� LW�LV�D�XQL�GLUHFWLRQDO
SURFHVV�ZKHUH�NQRZOHGJH�LV�WUDQVIHUUHG�IURP�FLWL]HQV�WR�JRYHUQPHQW� ,W�GRHV
QRW�VSHDN�RI�HPSRZHUPHQW�HLWKHU� :KLOH�LQWHUHVWLQJ�DQG�FHUWDLQO\�LQ�YDULRXV
UHVSHFWV�XVHIXO�DSSURDFKHV�H[LVW �H�J�� %UDEKDP� ����� (ULFNVRQ� ������ , GR�QRW
UHJDUG�FURZGVRXUFLQJ�DV�D�ELJ�VWHS�XS�IURP� H�J�� SDVVLYH�FURZGVHQVLQJ �%XUNH
HW�DO�� ����� *DQWL�HW�DO�� ������

:KLOH�YHQWXUHV�VXFK�DV�FRZGVHQVLQJ�PLJKW�EH�SURPLVLQJ�LQ�WHUPV�RI�XQGHU�
VWDQGLQJ�SDWWHUQV�RI�PRELOLW\�DQG�ÁRZ� WKH\�VKRXOG�QRW�EH�OHIW�VWDQGLQJ�DORQH�
6XFK�YHQWXUHV�VHH�KXPDQ�VXEMHFWV�PHUHO\�DV�DQ�HQWLW\�WR�PRQLWRU�DQG�GHVFULEH
LQ�DOO�WKHLU��DJJUHJDWHG��PRYHPHQWV� +HQFH� WKLV�LPDJH�RI�WKH�FLW\�LV�ODUJHO\
YRLG�RI�KXPDQ�YDOXHV� RI�OLYHG�H[SHULHQFH� DIIHFW� DQG�WKH�PXQGDQH�QXDQFHV
RI�HYHU\GD\�OLIH� ,W�VHHV�WKH�FLW\�DV�D�PDFKLQH�WKDW�QHHGV�WR�EH�FRQWUROOHG�E\�LWV
PDVWHU�V�� ,W�LV�QRW�DQ�LPDJH�WKDW�, ZDQW�WR�UHLI\�LQ�P\�ZRUN�

7KH�SURWRW\SLFDO�FLW\� 5HVHDUFK�DQG�GHVLJQ�RI�XUEDQ�WHFKQRORJ\�KDV�EHHQ�FUL�
WLFL]HG�IRU�XVLQJ�WRR�EOLQGO\�QRWLRQV�RI�WKH�SURWRW\SLFDO�DQG�JHQHULF�ZRUOG�FLW\
DQG�WKH�OLIH�LQ�WKHP� )RU�H[DPSOH� :LOOLDPV� 5REOHV�DQG�'RXULVK �������RE�
VHUYH�D�WHQGHQF\�LQ�XUEDQ�LQIRUPDWLFV�UHODWHG�DUHDV�´WR�FRQVWUXH�WKH�FLW\�DV�DQ
HFRQRPLFDOO\�DQG�VSDWLDOO\�GLVWLQFW�VRFLDO�IRUPµ��S� ��� L�H�� DV�VRPHWKLQJ�WKDW�LV
VRPHKRZ�FRQVLVWHQW�LQ�LWVHOI�DQG� DW�WKH�VDPH�WLPH� RI�WKH�VDPH�NLQG�DQ\ZKHUH
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)LJXUH ��� 7H[W�PHVVDJLQJ�GXULQJ�D�IRUPXOD�RQH�UDFH�LQ�6LQJDSRUH� �6RXUFH� /,9(
6LQJDSRUH� SURMHFW�E\�WKH�0,7 6(16(DEOH�&LW\�/DE�

)LJXUH ��� 5LR�2SHUDWLRQV�&HQWHU� �/LFHQVH� && %< ����%UD]LO� &HQWUR�GH�2SHUDo}HV� 3UH�
IHLWXUD�GR�5LR�GH�-DQHLUR�

LQ�WKH�ZRUOG� 7KH\�VSHDN�RI�WKH�JHQHULF�ZRUOG�FLW\�WKDW�LV�XVXDOO\�PDUNHG�E\
:HVWHUQ�FXOWXUH� OLQHG�E\�FRYHUHG�ZDONZD\V�DQG�VKRSSLQJ�FHQWHUV�WKDW�DUH�UHS�
OLFDWHG�DOO�RYHU�WKH�ZRUOG�PDNLQJ�FHUWDLQ�DUHDV�RI�GLVWLQFW�FLWLHV�ORRN�DQG�IHHO
YHU\�VLPLODU� ,Q�KLV�QRYHO ,QYLVLEOH�&LWLHV ������� WKH�,WDOLDQ�ZULWHU�,WDOR�&DOYLQR
KDV�URPDQWLFL]HG�D�QRWLRQ�RI�FLWLHV�DV�P\VWLFDO�DQG�XQLTXH�SODFHV� ,Q�WKH�ERRN�
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WKH�9HQHWLDQ�PHUFKDQW�WUDYHOOHU�0DUFR�3ROR�WHOOV�RI�WKH�FLWLHV�KH�KDV�YLVLWHG�DQG
WKHUHE\�VWLPXODWHV�WKH�UHDGHU�LQ�LPDJLQLQJ�RI�KRZ�FLWLHV�FDQ�EH� <HW� LQ�WKH�HQG�
LW�LV�XQFOHDU�ZKHWKHU�WKHVH�GHVFULSWLRQV�DUH�DFWXDO�LPSUHVVLRQV�IURP�SODFHV�YLV�
LWHG� LPDJLQDWLRQV� RU�LI�WKH\�DUH�LQ�IDFW�YDULRXV�GHWDLOV�DQG�REVHUYDWLRQV�RI�RQH
DQG�WKH�VDPH�FLW\� 3ROR·V�QDWLYH�9HQLFH� 1RW�XQOLNH�WKLV�SRHWLF�DFFRXQW�RI�FLW�
LHV·�VLPLODULWLHV�DQG�XQLTXHQHVV� :LOOLDPV�HW�DO� �������FULWLFL]H�WKDW�WKH�IRFXV�RI
UHVHDUFK�LQ�XUEDQ�LQIRUPDWLFV�KDV�ODUJHO\�RYHUORRNHG�´DFFRXQWLQJ�IRU�ORFDO�SDU�
WLFXODULWLHV�EHWZHHQ�FLWLHV�DV�ZHOO�DV�WKH�EURDGHU�JOREDO�QHWZRUNV�RI�FRQQHFWLRQ
EHWZHHQ�WKHVH�VLWHVµ��S� ���

0RUH�SDUWLFXODUO\� :LOOLDPV�HW�DO� �������LGHQWLI\�D�FRPPRQ�WKHPH�RI�WKH
FLW\�DV�D�SODFH�IXOO�RI�VWUDQJHUV� 'XULQJ�WKH�WXUQ�RI�WKH�FHQWXU\�ZKHQ�WKH�UDSLG
XUEDQL]DWLRQ�VWDUWHG� FLW\�OLIH�ZDV�VHHQ�DV�VLPXOWDQHRXVO\�GHQVH�DQG�LVRODWLQJ
�H�J�� 6LPPHO� ����� 'XUNKHLP� ������ %\�EOLQGO\�WUDQVIHUULQJ�WKHVH�QRWLRQV
LQWR�FRQWHPSRUDU\�FRQWH[WV� V\VWHPV�GHVLJQHUV�RIWHQ�PHUHO\�IRFXV�RQ�FRQQHFW�
LQJ�SHRSOH��H�J�� IULHQG�ÀQGHU�DSSV��UDWKHU�WKDQ�DFNQRZOHGJLQJ�WKH�DQRQ\PLW\
WKDW�WKH�FLW\�ERWK�DIIRUGV�DQG�UHTXLUHV� DQG�ZKDW�WKLV�DQRQ\PLW\�DFWXDOO\�GRHV
IRU�OLIH�LQ�WKH�FLW\ �:LOOLDPV�HW�DO�� ������ 7KH\�DUJXH�WKDW�WKHUH�DUH�PDQ\�SRV�
LWLYH�DVSHFWV�RI�XUEDQ�DQRQ\PLW\� 3DXORV�DQG�*RRGPDQ ������� IRU�H[DPSOH�
H[SORUH�WKH�FRQWULEXWLRQV�RI IDPLOLDU�VWUDQJHUV� L�H�� RI�WKRVH�UHFRJQL]DEOH�EXW�XQ�
NQRZQ�ÀJXUHV�RQH�PHHWV�RQ�WKH�GDLO\�FRPPXWH� WR�D�VHQVH�RI�SODFH�DQG�HYHQ
D�VHQVH�RI�VDIHW\� &LWLHV�DUH�QRW�RQO\�PDGH�XS�RI�IULHQGV�DQG�DFTXDLQWDQFHV� RI
OLNH�PLQGHG�SHRSOH�DQG�IDPLOLDU�VWUDQJHUV� 7KH\�FRQVLVW�RI�D�ULFK�PL[�RI�ERWK
UHVLGHQWV�DQG�QRQ�UHVLGHQWV� &LWLHV�DUH�GRPHVWLFDWHG��SHUVRQDO��VSDFHV�ZKHUH
SULYDWH�LQWHUDFWLRQV�WDNH�SODFH� MXVW�DV�WKH\�DUH�SXEOLF�VSDFHV�DV�ZHOO�

,Q�DFFRUGDQFH�ZLWK�WKLV�FULWLFLVP� , ZDQW�WR�EULQJ�PRUH�DWWHQWLRQ�WR�WKH
SHRSOH�DFWXDOO\�OLYLQJ�LQ�FLWLHV� WR�FLWL]HQV� UHVLGHQWV� YLVLWRUV� DQG�SDVVHUV�E\�
ZKR�DSSURSULDWH�WKH�FLW\�RQ�WKHLU�RZQ�WHUPV� %\�DGYRFDWLQJ�D�SHUVSHFWLYH�WKDW
´IRUHJURXQGV�WKH�H[SHULHQFH�UDWKHU�WKDQ�WKH�IRUP�RI�WKH�PHWURSROLVµ �:LOOLDPV
HW�DO�� ����� S� ��� , ZDQW�WR�IRFXV�´RQ�ZKDW�LW�LV�OLNH�WR�PRYH�WKURXJK�DQG�OLYH
LQ�FRQWHPSRUDU\�FLWLHV� >ZKLFK@�EULQJV�WKH�PXOWLWXGH�RI�H[SHULHQFHV�FR�H[LVWLQJ
ZLWKLQ�HYHQ�WKH�VDPH�XUEDQ�VSDFH�LQWR�SODLQ�YLHZµ��S� ���

7KH�ÁkQHXU�DV�WKH�LGHDOL]HG�FLW\�GZHOOHU� )LQDOO\� , SRUWUD\�DQ�LPDJH�RI�WKH
XUEDQ�GZHOOHU� WKH�DFWXDO�LQKDELWDQWV�RI�FLWLHV� 7KHUH�LV�D�WHQGHQF\�LQ�XUEDQ�LQ�
IRUPDWLFV�UHVHDUFK�WR�FKDUDFWHUL]H�SRWHQWLDO�XVHUV�RI�XUEDQ�DSSOLFDWLRQV�DV�EHLQJ
´PRELOH� \RXQJ� DIÁXHQW� FRVPRSROLWDQ�DQG�WHFKQRORJLFDOO\�VDYY\µ �:LOOLDPV
HW�DO�� ����� S� ��� 7KLV�LV�WKH�JURXS�RI�SHRSOH�WKDW�LV�RIWHQ�WDUJHWHG�ZLWK�QHZ
WHFKQRORJ\�IRU�HYHU\GD\�OLIH�LQ�WKH�FLW\� 7KH�QRWLRQ�LPSOLFLWO\� RU�HYHQ�H[SOL�
FLWO\� XQGHUO\LQJ�WKLV�FKDUDFWHUL]DWLRQ�LV�WKH�LPDJH�RI�WKH ÁkQHXU� 7KH�QRWLRQ
RI�WKH�ÁkQHXU� EURXJKW�WR�VFKRODUO\�LQWHUHVW�E\�:DOWHU %HQMDPLQ �������EDVHG
RQ�%DXGHODLUH·V�SRHWU\� VWHPV�IURP�WKH�WLPH�ZKHQ�VKRSSLQJ�DUFDGHV�DQG�WKH
ZLGH�ERXOHYDUGV�HPHUJHG�LQ�3DULV�DIWHU�+DXVVPDQQ·V�UHQRYDWLRQ�RI�WKH�FLW\�
7KH�ÁkQHXU�LV�D�FKDUDFWHUL]DWLRQ�WKDW�LV�GHHSO\�URRWHG�LQ�WKHVH�KLVWRULF�DQG
HFRQRPLF�FLUFXPVWDQFHV� ,W�LV�D�SHUVRQ�ZKR�ZDQGHUV�WKH�VWUHHWV�DLPOHVVO\�\HW
KLJKO\�DWWHQWLYH�DQG�WKRXJKWIXO�RI�KLV�VXUURXQGLQJV� ZKRVH�IRGGHU�LV�WKH�FURZG
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�:LOOLDPV�HW�DO�� ������ 7KH�ÁkQHXU�LV�ORRNLQJ�IRU�WKH�H[FLWHPHQW�DQG�VSHFWDFOH
RI�PXQGDQH�REVHUYDWLRQV�DQG�LPDJLQLQJV�DERXW�HYHU\GD\�OLIH�LQ�WKH�FLW\� 7KH
SULPH�VSDFHV�IRU�WKH�ÁkQHXU�EHLQJ�WKH�VKRSSLQJ�DUFDGHV�DQG�ERXOHYDUGV�ZLWK
WKHLU�JODVV�VWRUHIURQWV� :LOOLDPV�HW�DO� ��������GLV�DIIHFWLRQDWHO\�WUDQVODWH�WKH
WHUP�DV�WKH�·PDOO�UDW·�RI�PRGHUQ�WLPHV�RFFXS\LQJ�WKH�VKRSSLQJ�PDOOV�RI�WKH
GD\V�EDFN�WKHQ�

7KH�ÁkQHXU�DV�WKH�SURWRW\SLFDO�XVHU�RI�XUEDQ�FRPSXWLQJ�WHFKQRORJLHV�LV
ZLGHO\�SRSXODU� 0RVW�GLVWLQFWLYHO\� 3DXORV�DQG�%HFNPDQQ �������FDOO�IRU�GHVLJQ�
LQJ�IRU�GD\GUHDPLQJ� DVWRQLVKPHQW� DQG�ZRQGHUPHQW�RI�WKH�RUGLQDU\�DQG�PXQ�
GDQH� SHRSOH�OLYLQJ�LQ�FLWLHV�EHLQJ�´FUHDWXUHV�RI�ERXQGOHVV�FXULRVLW\µ�ÀQGLQJ
WKHPVHOYHV�´DVWRQLVKHG�DQG�LQ�DZH�RI�QRW�MXVW�WKH�H[WUDRUGLQDU\� EXW�WKH�RU�
GLQDU\µ��S� ����� :LOOLDPV�HW�DO� ������� KRZHYHU� ZDUQ�DERXW�EOLQGO\�UHLI\LQJ
WKHVH�SDWWHUQV�RI�EHKDYLRU�WKURXJK�GHVLJQLQJ�QRW�RQO\�IRU�WKH�FRQWHPSRUDU\
ÁkQHXU�EXW�DOVR�WKURXJK�DSSO\LQJ�ÁkQHXU�LQVSLUHG�PHWKRGRORJ\� H�J�� E\�VX�
SHUÀFLDOO\�SULYLOHJLQJ�SDVVLYH�YR\HXULVP�DQG�LJQRULQJ�DOWHUQDWLYH�PRELOLWLHV�
LQKDELWDWLRQV� DQG�DSSURSULDWLRQV�LQ�DQG�RI�WKH�FLW\ �:LOOLDPV�HW�DO�� ������ 7KH\
VXJJHVW�WKDW�IRFXVLQJ�RQO\�RQ�WKLV�SDUWLFXODU�EUDQG�RI�HQJDJHPHQW�ZLWK�WKH
FLW\�´VHULRXVO\�XQGHU�UHSUHVHQWV�WKH�GLYHUVLW\�RI�VRFLDO�SUDFWLFHV�HQGHPLF�WR�WKH
FLW\µ��S� ��� 7KH�QRWLRQ�RI�SHRSOH�OLYLQJ�LQ�WKH�FLW\�QHHGV�WR�EH�PRUH�GLYHUVH�
PRUH�FORVHO\�UHSUHVHQWLQJ�WKH�UHDOLWLHV�RI�LQKDELWDWLRQ�DQG�VRFLDO�SUDFWLFHV�LQ
FLWLHV�DURXQG�WKH�ZRUOG�

0\�LPDJH�RI�WKH�FLW\�DQG�LWV�LQKDELWDQWV� %\�VXPPDUL]LQJ�WKH�FULWLFLVP�DERYH�
, ZDQW�WR�EULQJ�IRUZDUG�DQ�LPDJH�RI�P\�RZQ�WKDW�WKH�UHVW�RI�WKH�GLVVHUWDWLRQ�FDQ
EXLOG�XSRQ� ,Q�WKLV�LPDJH� FLWLHV�DUH�DQ�DPDOJDPDWLRQ�RI�ORFDO�FRPPXQLWLHV�DQG
QHLJKERUKRRGV �-DFREV� ������²�L�H�� D�QXPEHU�RI�MRLQW�DQG�GLVMRLQW�FRPPXQLW�
LHV�LQGLYLGXDO�FLWL]HQV�DUH�LQYROYHG�LQ� )XUWKHUPRUH� ´FLWLHV�DUH�IXQGDPHQWDOO\
FRPSULVHG�RI�WKH�SHRSOH�ZKR�OLYH�DQG�ZRUN�LQ�WKHP� DQG�WKH�KHDOWK�RI�FLWLHV�XO�
WLPDWHO\�GHSHQGV�RQ�WKH�VWUXFWXUH�RI�RSSRUWXQLWLHV�DYDLODEOH�WR�WKRVH�SHRSOHµ
�*UHHQÀHOG� ������ ,Q�WKDW�VHQVH� ZKDW�LV�UHOHYDQW�DUH�WKH�SHRSOH DQG WKH�LQIUD�
VWUXFWXUH�WR�VXSSRUW�WKHP�DQG�WKHLU�DFWLYLWLHV� L�H�� WKH�EDVLV�RQ�ZKLFK�WKH\�FDQ
DFW�

, KDYH�DUJXHG�SUHYLRXVO\�WR�EULQJ�WKH�FLWL]HQ�LQWR�IRFXV� WR�IRFXV�RQ�WKH
H[SHULHQFH�RI�WKH�PHWURSROLV�UDWKHU�WKDQ�LWV�IRUP �FI� :LOOLDPV�HW�DO�� ������
+HQFH� WR�FDWHU�WR�P\�JRDOV� , ZDQW�WR�VHH�WKH�FLW\�DV�D�SODFH�IRU�SXEOLF�GHEDWH�
DV�D�OLYLQJ�KDELWDW�ZLWK�LWV�PDQ\�IDFHWV�DQG�SHUVSHFWLYHV�WKDW�FDQ�EH�IRUPHG
DQG�PHQGHG�E\�LQKDELWDQWV�DFFRUGLQJ�WR�WKHLU�QHHGV� 5DWKHU�WKDQ�XQGHUVWDQG�
LQJ�FLWL]HQV�DV�D�FRJZKHHO�LQ�WKH�FLW\�PDFKLQH�E\�SDVVLYHO\�PRQLWRULQJ�DQG
VWXG\LQJ�WKHLU�PRYHPHQW�DQG�GDWD�VKDGRZV�WKURXJKRXW�WKH�FLW\��H�J�� WKURXJK
VHQVLQJ�WKHLU�SDWWHUQV�RI�PRYHPHQW� WKHLU�YLVLEOH�EHKDYLRUV�� , ZDQW�WR�XQGHU�
VWDQG�FLWL]HQV�DV�DFWLYH�SDUWLFLSDQWV�LQ�FLW\�OLIH�DQG�LQ�WKH�IRUPLQJ�RI�WKHLU�FLW\� ,
ZDQW�WR�OHDUQ�RI�WKHLU�RSLQLRQV� WKHLU�DWWLWXGHV� DQG�HPRWLRQV� , VHHN�WR�DFWLYHO\
DQG�FUHDWLYHO\�LQYROYH�FLWL]HQV�LQ�WKH�GLVFXVVLRQV�UDWKHU�WKDQ�PHUHO\�H[WUDFWLQJ
HYHU\WKLQJ�WKH\�NQRZ�DERXW�WKH�VXEMHFW�PDWWHU�

7DNLQJ�SDUW�LQ�WKH�IRUPLQJ�DQG�GHYHORSPHQW�RI�D�FLW\�FDQ�WDNH�SODFH�ERWK
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WKURXJK�DSSURSULDWLRQ�E\�HYHU\GD\�OLYH�FKRLFHV�RU�WKURXJK�GLUHFW��DQG�LQGLU�
HFW��LQÁXHQFH�RQ�PXQLFLSDO�GHFLVLRQ�PDNLQJ�SURFHVVHV� :KLOH�PDQ\�ZLVK�WR
WDNH�DQ�DFWLYH�VWDNH�LQ�WKH�VKDSLQJ�DQG�GHYHORSPHQW�RI�WKHLU�OLYLQJ�VSDFHV�
RWKHUV�PD\�SUHIHU�WR�OHDYH�VXFK�GXWLHV�DQG�UHVSRQVLELOLWLHV�WR�SURIHVVLRQDOV� WR
WKHLU�GHOHJDWHV� +RZHYHU� WKLV�VWDQFH�PD\�DOVR�FKDQJH�RYHU�WLPH� )RU�H[DPSOH�
SHRSOH�PD\�ZLVK�WR�URXWLQHO\�GHOHJDWH�WKH�ZRUN�WR�RWKHUV� EXW�PD\�VHHN�PRUH
DFWLYH�LQÁXHQFH�RQ�EUHDNGRZQV� L�H�� ZKHQ�WKH\�SHUFHLYH�D�VWURQJ�GLVFUHSDQF\
EHWZHHQ�WKHLU�RZQ�H[SHFWDWLRQV�DQG�DFWXDO�FKDQJH� 7KH�SLYRWDO�HOHPHQW� KRZ�
HYHU� LV�WR�PDNH�SHRSOH�DZDUH� WR�JHW�WKHP�LQWHUHVWHG�LQ�WKH�ÀUVW�SODFH�

����� 5XUDO�([FXUVLRQV� $ 1RWH�RQ�5XUDO�RU�5HPRWH�+&,

:KLOH�FLWLHV�DUH�SRVLWLRQHG�DV�WKH�XS�DQG�FRPLQJ�KXPDQ�KDELWDWV� WKH\�DUH�QRW
WKH�RQO\�SODFHV�DQG�WKH\�DUH�QRW�IRU�HYHU\RQH� 5XUDO�DQG�UHPRWH�DUHDV�RI�WKH
ZHVWHUQ�ZRUOG DUH LQKDELWHG�DQG�WKULYLQJ�²�HVSHFLDOO\�LQ�'HQPDUN� 6LPLODUO\�
WKH�H[SHULPHQWDO�VHWWLQJV�WKDW�IRUP�SDUW�RI�WKLV�GLVVHUWDWLRQ�SHUWDLQ�QRW�DOZD\V
WR�WKH�PRVW�XUEDQ�DQG�GHQVH�SODFHV� ,Q 0RELOH�'HPRFUDF\� WKH\�FRQFHUQ�ODQG
XVH�SODQQLQJ�LQ�ODUJH� \HW�VSDUVHO\�SRSXODWHG�PXQLFLSDOLWLHV�ZLWK�ODUJH�DJUL�
FXOWXUDO�DUHDV�DQG�PDQ\�VPDOOHU�WRZQVKLSV��VHH�&KDSWHU ����� ,Q 0HQLQJ#3DUN�
WKH\�FRQFHUQ�WKH�IRUPLQJ�RI�D�QDWLRQDO�SDUN�ZKHUH� QH[W�WR�SHRSOH�OLYLQJ�DQG
ZRUNLQJ�WKHUH� QDWXUH�LV�LQ�IRFXV��VHH�&KDSWHU ����� +HQFH� D�EULHI�ZRUG�RQ
GHVLJQLQJ�IRU�UXUDO�DQG�UHPRWH�DUHDV�LV�QHFHVVDU\�

7KLV�LV�DQ�LPSRUWDQW�DQG�ODUJHO\�QHJOHFWHG�ÀHOG�LQ�H[LVWLQJ�UHVHDUFK� ,I�UXUDO
+&, LV�D�WRSLF� WKHQ�LW�LV�DOPRVW�H[FOXVLYHO\�LQ�WKH�FRQWH[W�RI�GHYHORSLQJ�QDWLRQV
VXFK�DV�LQ�$IULFD�RU�,QGLD� %XW�LW�LV�DOVR�LPSRUWDQW�WR�FRQVLGHU�WKLV�WRSLF�LQ
:HVWHUQ�(XURSH �IRU�RQH�RI�WKH�IHZ�H[DPSOHV� VHH 7D\ORU�	�&KHYHUVW� ������
:KLOH�WKH�PDMRULW\�OLYHV�LQ�FLWLHV� FLWLHV�DUH�PRUH�WKDQ�WKHLU�XUEDQ�FHQWHUV� 7KH\
DUH�LQ�D�GLDOHFWLFDO�UHODWLRQVKLS�ZLWK�RWKHU�FLWLHV�DQG� PRUH�LPSRUWDQWO\�IRU�PH�
ZLWK�WKHLU�VXUURXQGLQJ�KLQWHUODQGV �:LOOLDPV�HW�DO�� ������ 7KH\�DUH�IXQGDPHQW�
DOO\�LQWHUFRQQHFWHG�DQG�ORFDWHG�ZLWKLQ�D�QHWZRUN�RI�RWKHU�FLWLHV�DQG�WRZQV�
YLOODJHV� DQG�RWKHU�VSRWV�LQ�WKH�DUHD� ´7KH�FULWLFDO� OLIH�HQULFKLQJ�GLYHUVLW\�RI
SODFH�HPHUJHV�E\�ZD\�RI�MX[WDSRVLWLRQ�WKDW�ÁRXULVKHV�ZLWKLQ�JOREDO�LQFOXVLYLW\�
ZKHUH�FLW\�DQG�FRXQWU\�KDYH�PXWXDO�SRWHQF\�LQ�DQ�LQWHUUHODWHG�GDQFHµ �%LGZHOO
	�%URZQLQJ� ����� S� ���� ,Q�'HQPDUN� DQG�PRUH�VR�LQ�WKH�QDWLRQDO�SDUN�WKDW�,
KDYH�VWXGLHG� SHRSOH�KDYH�FRWWDJHV�LQ�WKHVH�DUHDV� WKH\�YDFDWLRQ�WKHLU� WKH\�YLVLW
WKHVH�DUHDV�IRU�D�EULVN�ZDON� DQG�RQ�WKH�ZHHNHQGV�²�DSDUW�IURP�WKH�PDQ\�SHRSOH
OLYLQJ�DQG�ZRUNLQJ�WKHLU�·IXOO�WLPH�· 5XUDO�DQG�UHPRWH�DUHDV�DUH�RI�LPSRUWDQFH�
SDUWLFXODUO\�LQ�WKH�:HVWHUQ�ZRUOG�

7ZR�YDOXH�VHWV�DUH�GRPLQDWLQJ�UXUDO�QDWXUDO�IDQWDVLHV� 2QH�IROORZV�LPSHU�
LDOLVW�LGHDV�DERXW�WDPLQJ� FRQVXPLQJ� FRQWDLQLQJ� LQVWUXPHQWDOL]LQJ� RU�WUDQV�
IRUPLQJ�QDWXUH� DQG�WKH�RWKHU�LV�WKH�LGHD�RI $UFDGLD� WKH�UXUDO�LG\OO�WKDW�WKH�QDW�
XUDO�ZRUOG�RIIHUV�D�EHWWHU� VLPSOHU� DQG�KDUPRQLRXV�OLIH �%LGZHOO�	�%URZQLQJ�
������ 6XFK�YLHZV�WHQG�WR�VDQLWL]H�´KXPDQ�QDWXUH�UHODWLRQVKLSV�E\�FRQVLJQLQJ
LQWHUDFWLRQV�WR�OXGLF�SXUVXLWV� VKHOWHUHG�IURP�WKH�JUXEE\� QLWW\�JULWW\�RI�RUGLQ�
DU\�UXUDO�OLIHµ��S� ����



�� &KDSWHU�� %DFNJURXQG

'HVLJQLQJ�IRU�UXUDO�DQG�UHPRWH�DUHDV�SRVHV�TXLWH�GLIIHUHQW�FKDOOHQJHV�DV�RS�
SRVHG�WR�GHVLJQLQJ�IRU�WKH�FLW\� %LGZHOO�DQG�%URZQLQJ �������KDYH�ZULWWHQ�D
VHPLQDO�DUWLFOH�RQ�ZKDW�LW�PHDQV�WR�GHVLJQ�IRU�QDWXUDO�SODFHV� 7KH\�EDVH�WKHLU�UH�
ÁHFWLRQV�RQ�D�OLWHUDWXUH�UHYLHZ�DQG�FRPSDUH�WKHLU�H[SHULHQFHV�IURP�UXUDO�$IULFD
ZLWK�%LGZHOO·V�RZQ�QDWLYH�UXUDO�$XVWUDOLD� 7KH\�QRWH�WKDW� XQIRUWXQDWHO\� GH�
VLJQHUV�PHUHO\�WUDQVIHU�WKHLU�H[SHULHQFH�IURP�XUEDQ�SHUVSHFWLYHV�WR�UXUDO�DUHDV
²�L�H�� WKDW�´WKH�PRQRFXOWXUH�RI�WHFKQRORJ\�GHVLJQ�WHQGV�WR�SHUSHWXDWH�PRG�
HOV�DULVLQJ�LQ�XUEDQ�ORFDOHVµ��S� ����²�ZLWKRXW�LQGHHG�GHHSO\�H[SHULHQFLQJ�WKH
QDWXUDO�SODFHV�WKH\�DUH�GHVLJQLQJ�IRU�ÀUVWKDQG� +HQFH� XUEDQ�LGHDV�DQG�SHU�
VSHFWLYHV�VXFK�DV�UDWLRQDOL]DWLRQ� SRLQWV�RI�LQWHUHVW�GDWDEDVHV� RU�ZD\ÀQGLQJ
DUH�LQÀOWUDWLQJ�GHVLJQ�IRU�H[SHULHQFLQJ�QDWXUDO�SODFHV� 7KH�EOLQG�WUDQVIHU�LV
SUREOHPDWLF�EHFDXVH�RI�DQ�´LQVHSDUDELOLW\�RI�PHDQLQJV�DQG�FRUSRUHDO�H[SHUL�
HQFH�RI�QDWXUDO�SODFHV�IRU�GHVLJQµ��S� ���� VR %LGZHOO�DQG�%URZQLQJ �������DU�
JXH� 1DWXUDO�SODFHV�FDQ�RQO\�UHDOO\�EH�XQGHUVWRRG�DQG�GHVLJQHG�IRU�WKURXJK
DFWXDO�ORQJ�WHUP�ERGLO\�H[SHULHQFHV�LQ�WKHP�

0HWKRGV�VXFK�DV�SDUWLFLSDWRU\�GHVLJQ�DUH�EHLQJ�DGRSWHG�IRU�WKH�SXUSRVH
RI�GHVLJQLQJ�IRU�QDWXUDO�SODFHV �H�J�� 7D\ORU�	�&KHYHUVW� ������ 6XFK�PHWKRGV�
KRZHYHU� QHHG�WR�WDNH�LQWR�DFFRXQW�WKH�GLYHUJLQJ�XQGHUVWDQGLQJV�DQG�DSSUR�
SULDWLRQ�RI�QDWXUDO�SODFHV�GHSHQGLQJ�RQ�ZKLFK�UHODWLRQ�RQH�KDV�WR�WKHP�

´7KH�PHDQLQJV�WKDW�XUEDQ�DQG�UXUDO�GZHOOHUV�FRXSOH�ZLWK�QDWXUDO
SODFHV�GLIIHU�>��@� IRU�H[DPSOH�YLVLWRUV�FRQFHSWV�RI�·QDWXUH·� ·ZLOGOLIH·
DQG�·ODQGVFDSH·�GLYHUJH�IURP�UXUDO�UHVLGHQWV�>��@� ZKLFK�WKXV�H[HUWV
D�FDOO�WR�VLWXDWH�DFFRXQWDELOLW\�ZLWKLQ�WKH�ORFDOH�RI�QDWXUDO�SODFHV�DQG
ZLWK�WKHLU�UHVLGHQW� ÁRDWLQJ�DQG�LWLQHUDQW�SRSXODWLRQV�µ �%LGZHOO�	
%URZQLQJ� ����� S� ��� UHIHUHQFHV�WKHLUV�

0HQWLRQHG�LQ�WKLV�TXRWH�DUH�WKH�GLIIHUHQW�DFWRUV�ZKRP�, ZDQW�WR�DGGUHVV
LQ�P\�ZRUN�²�L�H�� ZKHUH�LW�FRQFHUQV�UHVLGHQWV�MXVW�DV�LW�FRQFHUQV�FRWWDJH�RZQ�
HUV�DQG�YLVLWRUV� %LGZHOO�DQG�%URZQLQJ �������FDUH�WR�GLVFHUQ�EHWZHHQ�YDULRXV
IRUPV�RI�SHUPDQHQW�KDELWDWLRQ�DQG�YLVLWLQJ��L�H�� SHRSOH�ZLWK�DQFHVWUDO� JHQ�
HUDWLRQDO� UHFHQW� RU�WUDQVLHQW�KLVWRULHV�LQ�UXUDO�SODFHV�� ZKR� WKH\�DUJXH� KDYH
IXQGDPHQWDOO\�GLIIHUHQW�UHODWLRQVKLSV�WR�QDWXUH� (VSHFLDOO\�LQ�WKH�VHWWLQJ�RI
WKH�QDWLRQDO�SDUN�LQ 0HQLQJ#3DUN� ZH�PD\�DOVR�FRQVLGHU�KRZ�WHFKQRORJ\�JHWV
RXW�RI�WKH�ZD\�RI�H[SHULHQFLQJ�QDWXUH�LQ�UHFUHDWLRQDO�PRPHQWV� %LGZHOO�DQG
%URZQLQJ �������FDOO�WKLV�´UHYHDOLQJ�DQG�UHFHGLQJµ� ´GHVLJQ�PXVW�VLPXOWDQ�
HRXVO\�IDGH�LQWR�WKH�EDFNJURXQG�DQG�SURYRNH�VHHLQJ�QDWXUDO�SODFHV�GLIIHUHQWO\µ
�S� ���� 7KLV�LV�PDUNHGO\�GLIIHUHQW�WR�FRPPRQ�DSSURDFKHV�LQ�XUEDQ�FRPSXWLQJ
²�WR�ZKLFK�, QRZ�UHWXUQ�DIWHU�WKLV�EULHI�H[FXUVLRQ�

��� 0RELOH�3KRQHV�DV�,QWHUIDFHV�WR�3XEOLF�6SDFH

:H�WDNH�RXU�SKRQHV�HYHU\ZKHUH�ZH�JR� :H�SLFN�WKHP�XS� DV�SDUW�RI�RXU�PRUQ�
LQJ�ULWXDOV� WRJHWKHU�ZLWK�RXU�ZDOOHW�DQG�NH\V�EHIRUH�OHDYLQJ�WKH�KRXVH�DQG�KDYH



��� 0RELOH�3KRQHV�DV�,QWHUIDFHV�WR�3XEOLF�6SDFH ��

WKHP�ZLWK�XV�ZKHQ�ZH�WUDYHUVH�WKH�FLW\�LQ�RXU�GD\�WR�GD\�OLIH� 7KH\�DUH�ZRYHQ
LQWR�WKH�IDEULF�RI�RXU�HYHU\GD\�OLYHG�H[SHULHQFH�DQG�WKHUHE\�LQFUHDVLQJO\�LQWR
WKH�IDEULF�RI�WKH�VSDFHV�ZH�LQKDELW� 7KH�PRELOH�SKRQH�LV WKH XELTXLWRXV�FRPSXW�
LQJ�GHYLFH�WKDW�LV�DOUHDG\�ZLGHO\�KDSSHQLQJ� 0RELOH�SKRQHV�QRZDGD\V�JR�ZHOO
EH\RQG�WKH�PHUH�WHOHSKRQ\�WKH\�ZHUH�LQLWLDOO\�GHVLJQHG�IRU �%URZQ� *UHHQ�	
+DUSHU� ����� ,WR�HW�DO�� ������ 7KH\�DUH�PRUH�WKDQ�D�SRUWDEOH�WHOHSKRQH� WKH\�DUH
D�PRELOH�FRPSXWLQJ�GHYLFH� 7KH\�DOORZ�XV�WR�VHQG�WH[W�PHVVDJHV� WDNH�SKRWRV�
GR�FDOHQGHULQJ� QRWHV� DQG�UHPLQGHUV� DQG�LQFUHDVLQJO\�WR�EH�ORFDWHG� WR�DFFHVV
WKH�LQWHUQHW� DQG�HPDLO�

0RELOH�SKRQHV�DUH�LQFUHDVLQJO\�EHLQJ�XVHG�WR�GRFXPHQW�WKH�ZRUOG�DURXQG
XV�DQG�WR�LQWHUDFW�ZLWK�RXU�LPPHGLDWH�HQYLURQPHQW� 7KH\�DUH�LQWHUIDFHV�WR�WKH
ZRUOG�DQG�LQFUHDVLQJO\�WR�RXU�LPPHGLDWH�HQYLURQPHQW�DURXQG�XV �GH�6RX]D�H
6LOYD�	�)ULWK� ����� )DUPDQ� ������ :KLOH�WKH�YLVLRQ�RI�FRPSXWLQJ�GLVVROYLQJ
LQWR�WKH�HQYLURQPHQW� RI�FRPSXWLQJ�EHFRPLQJ�LQYLVLEOH�LV�D�SRWHQWLDO�IXWXUH�
PRELOH�FRPSXWLQJ�GHYLFHV�DUH�DOUHDG\�KHUH�DQG�FDQ�EH�XWLOL]HG�DQG�DSSURSUL�
DWHG�WRGD\� 7KH\�DUH�WKH�PRVW�PDLQVWUHDP�PDQLIHVWDWLRQ�RI�XELTXLWRXV�FRP�
SXWLQJ�DQG�D�NH\�HOHPHQW�LQ�D�XELTXLWRXV�FRPSXWLQJ�LQIUDVWUXFWXUH�²�D�SDUW�RI
WKH�RYHUDOO�YLVLRQ�WKDW�KDV� IRU�D�ZKLOH� DOPRVW�VHHPHG�ORVW�RU�DW�OHDVW�XQGHUHP�
SKDVL]HG�

0RELOH�FRPSXWLQJ�DQG�PRELOLW\�ZHUH�QRW�SDUW�RI�:HLVHU·V�RULJLQDO�YLVLRQ
IRU�XELFRPS� 'RXULVK�DQG�%HOO �������SRLQW�RXW�WKDW�:HLVHU�XQGHUVWRRG�FRP�
SXWLQJ�DV�DOZD\V�EHLQJ�OLQNHG�WR�SDUWLFXODU�SODFHV��H�J�� WKH�KRPH�RU�WKH�FDU�� ,Q
FRQWUDVW� WRGD\� FRPSXWLQJ�KDV�EHFRPH�PRELOH�DQG�XQWHWKHUHG�LQ�RXU�SRFNHWV
DQG�SXUVHV� +HQFH� UHVHDUFK�TXLFNO\��UH��GLVFRYHUHG�WKH�PRELOH�SKRQH�DV�RQH
RI�WKH�SULPDU\�SODWIRUPV�IRU�XELFRPS�DSSOLFDWLRQV�

$V�GHHSO\�HPEHGGHG�DV�LW�LV�LQ�RXU�HYHU\GD\�FXOWXUH� WKH�PRELOH�SKRQH
KDV�IUHTXHQWO\�EHFRPH�VXEMHFW�WR�VRFLDO�FULWLFLVP� $V *RUGRQ�DQG�GH�6RX]D�H
6LOYD �������SRLQW�RXW� QXPHURXV�VFKRODUV�KDYH�DUJXHG�WKDW�WHFKQRORJ\�KLQGHUV
WKH�IRUPDWLRQ�RI�VWURQJ�ORFDO�WLHV�LQ�D�FRPPXQLW\�RU�QHLJKERUKRRG� ,Q�JHQHUDO�
3XWQDP �������KDV�DUJXHG�WKDW�WKH�GHFOLQH�RI�FLYLF�HQJDJHPHQW�LQ�WKH�HYHU\GD\
OLIH�RI�$PHULFDQV�LV�FDXVHG�E\�GHYHORSPHQWV�VXFK�DV�VXEXUEDQL]DWLRQ� WKH�WHOH�
YLVLRQ� DQG� SRWHQWLDOO\� HYHU\�RWKHU�WHFKQRORJ\�WKDW�LV�VHSDUDWLQJ�SHRSOH�IURP
RQH�DQRWKHU� )RU�H[DPSOH� LQ�WKH�����V�LW�ZDV�IRXQG�WKDW�WKH�WHOHSKRQH� ZKLOH
KDYLQJ�PDQ\�SRVLWLYH�HIIHFWV�RQ�VRFLDO�LQWHUDFWLRQ� UHVXOWHG�LQ�SHRSOH�WDONLQJ
PRUH� EXW�QRW�WR�WKRVH�ULJKW�QH[W�WR�WKHP �3DUN� 0F.HQ]LH�	�%XUJHVV� ������
6XFK�FULWLFLVP�VHHPV�WR�FRPH�XS�ZLWK�HYHU\�QHZ�WHFKQRORJ\�WKDW�LV�LQWURGXFHG�
7KH�WHOHYLVLRQ�ZDV�EODPHG�IRU�LVRODWLQJ�SHRSOH �0H\URZLW]� ����� 6SLJHO� ������
DQG�WKH�ZHE�ZDV�EODPHG�IRU�DIIRUGLQJ�FRQQHFWLRQV�ZLWK�WKRVH�RXWVLGH�RI�DQG
IDU�DZD\�IURP�SHRSOH·V�ORFDO�HQYLURQPHQWV �.DSRU� ������ 0RUH�UHFHQWO\� WKH
PRELOH�SKRQH�LV�VHHQ�DV�WKH�FXOSULW�LQ�WKH�GHFOLQH�RI�SXEOLF�SODFHV�EHFDXVH�WKH\
SULRULWL]H�WKH�GLVWDQW�RYHU�WKH�SUR[LPDWH �.DW]�	�$DNKXV� ����� 0RRUHV� ������

*RUGRQ�DQG�GH�6RX]D�H�6LOYD �������DUH�VNHSWLFDO�WRZDUG�VXFK�WHFKQR�GHWHU�
PLQLVP� 7KH\�QRWH�WKDW�´WRR�RIWHQ� WKLV�DQWL�WHFKQRORJ\�VHQWLPHQW�UHOLHV�RQ�D
IDXOW\�SUHPLVH�RI�WHFKQRORJLFDOO\�DLGHG�FRPPXQLFDWLRQ�UHSODFLQJ�DQ�LGHDO�IRUP
RI�FRPPXQLW\�WKDW�H[LVWHG�EHIRUH�LWµ��S� ����� 7KH\�PDNH�XVH�RI 7|QQLHV· ������
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QRWLRQ�RI *HPHLQVFKDIW WKDW�GHVFULEHV�VXFK�DQ�LGHDO�IRUP�RI�FRPPXQLW\�WKDW�LV
EDVHG�RQ�IHHOLQJV�RI�WRJHWKHUQHVV�DQG�RQ�PXWXDO�ERQGV�VXFK�DV�WKH�IDPLO\�RU�D
QHLJKERUKRRG�LQ�D�SUH�PRGHUQ��UXUDO��VRFLHW\� 7KH�RSSRVLWH�RI�*HPHLQVFKDIW
LV *HVHOOVFKDIW� WKH�DQRQ\PRXV�OLIH�LQ�WKH�PHWURSROLV�´FKDUDFWHUL]HG�E\�GLIIHU�
HQWLDWLRQ� GLVVLPLODU�ZD\V�RI�OLYLQJ� DQG�UDWLRQDO�LQWHUDFWLRQV�WKDW�RFFXU�ODUJHO\
WKURXJK�VHOI�LQWHUHVW�DQG�IRUPDO�FRQWUDFWVµ��S� ����� *RUGRQ�DQG�GH�6RX]D�H
6LOYD �������DUJXH�WKDW�D�´QDUUDWLYH�RI�·FRPPXQLW\�ORVWµ·� WKDW�LV� WKDW�*HVHOO�
VFKDIW�LQFUHDVLQJO\�UHSODFHV�*HPHLQVFKDIW�LV�WRR�VLPSOH� ´,W�LV�GHHSO\�SUREOHP�
DWLF�WR�DVVXPH�WKDW�DOO�WHFKQRORJLFDO�DGGLWLYHV�WR�FRPPXQLW\�OLIH�GHVWUR\�WKH
XQGHUO\LQJ�FRKHVLRQ�RI�FRPPXQLW\µ��S� ����� :LWK�WKLV� WKH\�KLJKOLJKW�WKH
IDFW�WKDW�PRVW�WHFKQRORJLHV�KDYH�SOD\HG�VRPH�SDUW�LQ�UHRUJDQL]LQJ�VRFLDO�OLIH�
´FRQQHFWLQJ�SHRSOH�WKURXJK�SK\VLFDO�DQG�YLUWXDO�VSDFH DQG SURYLGLQJ�MXVWLÀF�
DWLRQ�IRU�GLVFRQQHFWLRQ� 7KH\�KDYH� HDFK�WR�D�FHUWDLQ�H[WHQW� LQFUHDVHG�VRFLDO
FRQQHFWLYLW\ DQG VRFLDO�LVRODWLRQ�DW�WKH�VDPH�WLPHµ��S� ������

,Q�WKHLU�ERRN 0RELOH�,QWHUIDFHV�LQ�3XEOLF�6SDFHV� GH�6RX]D�H�6LOYD�DQG�)ULWK
�������FRQFHSWXDOL]H�SHUVRQDO�PRELOH�WHFKQRORJLHV�EH\RQG�WKHLU�PDWHULDO�IRUP
DQG�WHFKQLFDO�IXQFWLRQDOLW\�DV�KRZ�WKH\�DUH�HPSOR\HG�E\�SHRSOH�DV�´ÀOWHUV� FRQ�
WURO�GHYLFHV� RUJDQL]HUV�RI�VRFLDO�QHWZRUNV� ORFDWLYH�WHFKQRORJLHV� DQG�LQIRUPD�
WLRQ�DFFHVV�SODWIRUPVµ��S� ��� 7KH\�ZDQW�WR�XQGHUVWDQG�PRELOH�WHFKQRORJLHV�DV
LQWHUIDFHV� DV�´VRPHWKLQJ�WKDW�LV�EHWZHHQ�WZR�RWKHU�SDUWV�RU�V\VWHPV� DQG�KHOSV
WKHP�WR�FRPPXQLFDWH�RU�LQWHUDFW�ZLWK�HDFK�RWKHUµ��SS� ����� ,Q�WKHLU�FDVH� WKH
WZR�SDUWV�EHLQJ�WKH�VRFLR�PDWHULDO�ZRUOG�RQ�WKH�RQH�VLGH�DQG�WKH�SHUVRQ�WKDW
HPSOR\V�GLIIHUHQW�WHFKQRORJLHV�WR�FRQWURO�DQG�ÀOWHU�KHU�LQWHUDFWLRQV�ZLWK�WKH
ZRUOG�DQG�WKH�SHRSOH�DURXQG�KHU�RQ�WKH�RWKHU�

8QGHU�WKH�QRWLRQ�RI�FXOWXUDO�LQWHUIDFHV� ZKLFK�DOVR�LQFOXGHV�ERRNV�DQG�FLQHPD
�0DQRYLFK� ������ GH�6RX]D�H�6LOYD�DQG�)ULWK �������VXJJHVW�WKDW�VXFK�´PDWHULDO
GHYLFHV�DUH�QRW�RQO\�PHGLDWRUV�EHWZHHQ�D�SHUVRQ�DQG�D�PDFKLQH� EXW� PRVW�LP�
SRUWDQWO\� WKH\�DUH�DOVR�ÀOWHUV�IRU�FXOWXUH� GHÀQLQJ�DQG�LQÁXHQFLQJ�KRZ�SHRSOH
LQWHUDFW�ZLWK�WKH�ZRUOG�DURXQG�WKHPµ��S� ��� 7KLV�LQVLJKW�DOORZV�XV�WR�JR�EH\�
RQG�WKH�WUDGLWLRQDO�PDQ�YV� PDFKLQH�GXDOLVP�DQG�UDWKHU�XQGHUVWDQG�VXFK�LQWHU�
IDFHV�DV�´V\VWHPV�WKDW�LQFOXGH�WKH�XVHU� DV�ZHOO�DV�WKH�VSDFH�DURXQG�WKH�XVHUµ
�S� ��� ,QFOXGLQJ�WKH�LPPHGLDWH�HQYLURQPHQW�DOORZV�XV�WR�VHH�KRZ�LW�LV�SHU�
FHLYHG�GLIIHUHQWO\�E\�SHRSOH�ZKHQ�PHGLDWHG�WKURXJK�PRELOH�WHFKQRORJ\� ´LQ�
WHUIDFHV�LQÁXHQFH�RXU�SHUFHSWLRQV�RI�WKH�VSDFH�ZH�LQKDELW� DV�ZHOO�DV�WKH�W\SHV
RI�LQWHUDFWLRQ�ZH�KDYH�ZLWK�RWKHU�SHRSOH�ZH�FRQQHFW�ZLWK�LQ�WKHVH�VSDFHVµ �GH
6RX]D�H�6LOYD�	�)ULWK� ����� S� ���

GH�6RX]D�H�6LOYD�DQG�)ULWK �������WUDFH�WKH�UROH�RI�PRELOH�WHFKQRORJLHV�DV�LQ�
WHUIDFHV�EDFN�WR�WKH�SRSXODUL]DWLRQ�RI�SDSHUEDFN�QRYHOV�DQG�WKH�XVH�RI�QHZVSD�
SHUV�LQ�SXEOLF�VSDFHV��HVSHFLDOO\�WUDLQ�FRPSDUWPHQWV��GXULQJ�WKH�JURZWK�RI�WKH
PRGHUQ�FLW\�DW�WKH�EHJLQQLQJ�RI�WKH�QLQHWHHQWK�FHQWXU\ �FI� 6FKLYHOEXVFK� ������
$V�WKH\�GHPRQVWUDWH� SHRSOH�XVHG�WKHVH�WHFKQRORJLHV�ZLWK�D�´GHVLUH�WR�DYRLG�LQ�
WHUDFWLRQV�ZLWK�VWUDQJHUV�DQG�WKH�QHHG�WR�VHOHFWLYHO\�ÀOWHU�WKH�RYHU�VWLPXODWLRQ
RI�WKH�XUEDQ�HQYLURQPHQWµ��S� ��� 6WLOO�WRGD\� SHRSOH�OLVWHQ�WR�PXVLF� UHDG�WKH

�*RUGRQ�DQG�GH�6RX]D�H�6LOYD �������SDUWLFXODUO\�WDON�DERXW�WKH�WHOHSKRQH� WKH�WHOHJUDSK� WKH
DXWRPRELOH� WKH�HOHYDWRU� DQG�WKH�PRELOH�SKRQH�



��� /RFDWLRQ ��

QHZVSDSHU�RU�D�ERRN�RQ�WKH�VXEZD\�LQ�RUGHU�WR�QRW�QHHGLQJ�WR�WDON�WR�ZLWK
VWUDQJHUV� 7KLV�VKRZV�WKDW�SHRSOH�KDYH�DOZD\V�VRXJKW�WR�FUHDWH�VRPH�SULYDWH
VSKHUH�DURXQG�WKHPVHOYHV�HPSOR\LQJ�YDULRXV�WHFKQRORJ\�ZKHQ�XUEDQ�GHQVLW\
LQFUHDVHV� 7KLV�SUDFWLFH�ZDV�QRW�LQWURGXFHG�WKURXJK�PRELOH�WHFKQRORJLHV�LWVHOI�
EXW�LV�D�FDSDELOLW\�WKDW�SHRSOH�LQ�FLWLHV�KDYH�GHYHORSHG�IURP�WKH�EHJLQQLQJ�RI
WKH�UDSLG�XUEDQL]DWLRQ �6LPPHO� ������ 0RELOH�SKRQHV�DUH�QRW�GLVFRQQHFWLQJ
XV� DV�VRPH�KDYH�DUJXHG �H�J�� .DW]�	�$DNKXV� ����� 7XUNOH� ������ UDWKHU� WKH\
DFW�DV�ÀOWHUV�DQG�FRQWURO�GHYLFHV�WKDW�SHRSOH�XVH�WR VHOHFWLYHO\ LQWHUDFW�ZLWK�WKHLU
HQYLURQPHQW� WKH�SHRSOH�DQG�VSDFHV�DURXQG�WKHP �GH�6RX]D�H�6LOYD�	�)ULWK�
������²�MXVW�DV�KDV�EHHQ�WKH�FDVH�ZLWK�ERRNV�DQG�QHZVSDSHUV�HDUOLHU�

+HQFH� GH�6RX]D�H�6LOYD�DQG�)ULWK �������LQWURGXFH�WKH�QRWLRQ�RI�PRELOH
WHFKQRORJLHV�DV LQWHUIDFHV�WR�SXEOLF�VSDFH� WKDW�LV� ´V\VWHPV�WKDW�HQDEOH�SHRSOH
WR�ÀOWHU� FRQWURO� DQG�PDQDJH�WKHLU�UHODWLRQVKLSV�ZLWK�WKH�VSDFHV�DQG�SHRSOH
DURXQG�WKHPµ��S� ��� &RXQWHULQJ�WKH�YHU\�QRWLRQ�WKDW�WHFKQRORJ\�LV�GLVFRQQHFW�
LQJ�XV� WKH\�SXW�IRUWK�WKDW�´SHRSOH�GR�QRW�GHWDFK�WKHPVHOYHV�IURP�WKH�SODFHV
WKH\�SK\VLFDOO\�LQKDELW� EXW�UDWKHU�GHYHORS�QHZ�W\SHV�RI�UHODWLRQVKLSV�ZLWK
WKHPµ��S� ��� 7KH�WHFKQRORJ\�LV�QRW�FRQWUROOLQJ�XV� EXW�ZH�DUH�XVLQJ�PRELOH
WHFKQRORJ\�IRU�RXU�SXUSRVHV�

,I�PRELOH�SKRQHV�DUH�LQWHUIDFHV�WR�SXEOLF�VSDFHV�WKURXJK�ZKLFK�SHRSOH�DFW
ZLWK�WKH�VSDFH�DQG�SHRSOH�DURXQG�WKHP� WKHQ�ZH�FDQ�XVH�WKHP�WR�HQDEOH�SHRSOH
WR�PRUH�SURIRXQGO\�LQÁXHQFH�WKH�HQYLURQPHQW�WKH\�NQRZ�EHVW� WKHLU�QHLJK�
ERUKRRG� ,Q�P\�ZRUN� , HPSOR\�SHUVRQDO�PRELOH�GHYLFHV�DV�LQWHUIDFHV�WR�WKH
SK\VLFDO�HQYLURQPHQW�LQ�RUGHU�WR�LQLWLDWH�SUDFWLFHV�RI�VLWXDWHG�HQJDJHPHQW�

��� /RFDWLRQ

,Q�WKLV�VHFWLRQ� ZH�UHWUHDW�HYHQ�GHHSHU�LQWR�ZKDW�LW�PHDQV�WR�LQWHUDFW�ZLWK�WKH
HQYLURQPHQW�WKURXJK�WKH�GLJLWDO�WRROV�ZH�XVH� ,W�ORRNV�DW�WKH�QRWLRQ�RI�ORFD�
WLRQ�DQG�H[SORUHV�ZKDW�LW�DFWXDOO\�PHDQV�WR�EH�DZDUH�RI�RQHV�ORFDWLRQ�WKURXJK
WHFKQRORJ\�DQG�ZKDW�LW�GRHV�WR�RXU�LQWHUDFWLRQ�ZLWK�LW�

����� 7KH�5LVH�RI�/RFDWLRQ�EDVHG�6\VWHPV

7KH�ULVH�RI�ORFDWLRQ�EDVHG�V\VWHPV�DQG�VHUYLFHV�LV GH�6RX]D�H�6LOYD�DQG�)ULWK·V
�������VWURQJHVW�DVSHFW�LQ�WKHLU�DUJXPHQW�IRU�PRELOH�WHFKQRORJLHV�DV�LQWHUIDFHV
WR�SXEOLF�VSDFHV� 6XFK�V\VWHPV�DUH�PDGH�SRVVLEOH�E\�PRGHUQ�GD\�VPDUWSKRQHV
WKDW�FRPH�ZLWK�*36 UHFHLYHUV� :LÀ� %OXHWRRWK� DQG�RWKHU�PHDQV�WR�SK\VLFDOO\
ORFDWH�WKH�XVHU�LQ�WKH�ZRUOG� /RFDWLRQ�DZDUH�WHFKQRORJLHV�DOORZ�SHRSOH�WR�DW�
WDFK�LQIRUPDWLRQ�WR�SODFHV� WR�ÀQG�IULHQGV� VWUDQJHUV� DQG�WKLQJV�DURXQG�WKHP�
7KH\�DFWXDOO\�´VWUHQJWKHQ�SHRSOH·V�FRQQHFWLRQV�WR�WKHLU�VXUURXQGLQJV�EHFDXVH
WKH\�KHOS�SHRSOH�WR�ORFDWH�RWKHU�SHRSOH�DQG�WKLQJV�DURXQG�WKHPµ��GH�6RX]D�H
6LOYD�	�)ULWK� ����� S� �� FI� GH�6RX]D�H�6LOYD� ����� +XPSKUH\V� ����� *RU�
GRQ�	�GH�6RX]D�H�6LOYD� ������ ,QGLYLGXDO�ORFDWLRQ�DZDUH�WHFKQRORJLHV�DOORZ
XV�QRW�RQO\�WR�DWWDFK�EXW�DOVR�WR�VHOHFWLYHO\�DFFHVV�GLIIHUHQW�LQIRUPDWLRQ�DERXW�D



�� &KDSWHU�� %DFNJURXQG

VSDFH� ,Q�WKLV�VHQVH� WKH\�´SURPRWH�LPSRUWDQW�QHZ�ZD\V�SHRSOH�FDQ�ÀOWHU�SXE�
OLF�VSDFHVµ��S� ��� WKDW�LV� WKH\�DFW�HYHQ�PRUH�VR�DV�LQWHUIDFHV�EHWZHHQ�SHRSOH�
VSDFH� DQG�WHFKQRORJ\�

GH�6RX]D�H�6LOYD�DQG�)ULWK �������ULJKWO\�QRWH�WKDW�´ZLWK�WKH�LQFUHDVLQJ�SHU�
YDVLYHQHVV�RI�ORFDWLRQ�DZDUH�WHFKQRORJLHV� SXEOLF�VSDFHV�DUH�DOWHUHGµ��S� ���
´:KHQ�VRPHERG\�FDUULHV�D�ERRN� D�:DONPDQ� RU�DQ�L3RG� WKHLU�SHUFHSWLRQ�RI
VSDFH�LV�FKDQJHG� EXW�WKH�VSDFH�LWVHOI�UHPDLQV�XQFKDQJHG�IRU�RWKHU�SHRSOH�LQ�WKH
VXUURXQGLQJVµ��S� ��� ,Q�FRQWUDVW� E\�DWWDFKLQJ�LQIRUPDWLRQ�WR�ORFDWLRQV�DFFHVV�
LEOH�IRU�RWKHUV��H�J�� D�SLFWXUH� D�UHVWDXUDQW�UHYLHZ� RU�WLSV�� RWKHUV�ZLOO�SHUFHLYH
WKH�VSDFH�GLIIHUHQWO\�EDVHG�RQ�WKLV�LQIRUPDWLRQ�DQG�PD\�FKDQJH�WKHLU�XVH�RI�WKH
VSDFH�DV�ZHOO� :H�PD\�VHH�H[DPSOHV�IRU�WKLV�LQ�WKH�LQÁXHQFH<HOS UHYLHZV�RU�RXU
IULHQGV· )RXUVTXDUH UHFRPPHQGDWLRQV�KDYH�RQ�RXU�FKRLFH�RI�WKH�·ULJKW·�SODFH�WR
KDYH�D�GULQN�RU�HDW� $V�D�FRQVHTXHQFH�RI�WKLV�DGGLWLRQDO�LQIRUPDWLRQ�DQG�WKH
DVVRFLDWHG�SRWHQWLDO�EHKDYLRU�FKDQJH� WKH�VSDFH�FKDQJHV�QRW�RQO\�IRU�XVHUV�RI
VXFK�VHUYLFHV� EXW�DUJXDEO\�DOVR�IRU�QRQ�XVHUV �GH�6RX]D�H�6LOYD�	�)ULWK� ������
6RFLDO�DFWLYLW\�DQG�LQIRUPDWLRQ�UHVLGLQJ�LQ�WKH�GLJLWDO�UHDOP��H�J�� RQ )RXUVTXDUH�
PLJKW�H[SODLQ�ZK\�RQH�SXE�LV�PRUH�IUHTXHQWHG� ZKLOH�WKH�RQH�QH[W�GRRU�LV
HPSW\�²�LQIRUPDWLRQ�WKDW�LV�RSDTXH�IRU�VRPH�SHRSOH�LQ�WKHVH�VSDFHV� ZKLOH�WKH
FRQVHTXHQFHV�DUH�QRW�

*RUGRQ�DQG�GH�6RX]D�H�6LOYD �������FDOO�VLWHV�ZKHUH�ORFDWHG� GLJLWDO�LQIRUP�
DWLRQ�DQG�SK\VLFDO�VSDFHV�DUH�HQPHVKHG QHWZRUNHG�ORFDOLWLHV �FI� DOVR *RUGRQ�
������ 6RPH�RI�WKH�SURSRQHQWV�RI�·JRRG�SXEOLF�VSDFHV·�KROG�WKDW�VXFK�DUH�FKDU�
DFWHUL]HG�E\�SHRSOH�HQJDJLQJ�ZLWK�WKHP�IXOO\� ZLWK�PLQG�DQG�ERG\� DQG�ZLWK
DOO�WKHLU�DWWHQWLRQ �H�J�� :K\WH� ����� *ROGEHUJHU� ������ *RUGRQ�DQG�GH�6RX]D
H�6LOYD ������� KRZHYHU� VHH�QHWZRUNHG�ORFDOLWLHV� RU�QHW�ORFDOLWLHV� DV�D�IXUWKHU
VRFLDO�DGYDQFHPHQW�RI�ZKDW 6LPPHO �������KDV�GHVFULEHG�DV�WKH�´EODVp�DWWL�
WXGH�µ 'XULQJ�WKH�WXUQ�RI�WKH�FHQWXU\·V�ULVH�RI�WKH�PHWURSROLV� 6LPPHO IRXQG
WKDW�SHRSOH�OLYLQJ�LQ�FLWLHV�GHYHORSHG�D�FDSDELOLW\�WR�·EORFN�WKLQJV�RXW�DW�ZLOO·�LQ
RUGHU�WR�FRSH�ZLWK�WKH�·UDSLG�LQFUHDVH�LQ�H[WHUQDO�VWLPXOL·�WKDW�FRPHV�ZLWK�FLW\
OLIH� :KLOH�EHLQJ�FRQFHUQHG�ZLWK�WKLV�QHZ�GHYHORSPHQW� 6LPPHO DOVR�QRWHG�WKH
XQSUHFHGHQWHG�IUHHGRP�LW�FUHDWHG�IRU�SHRSOH�OLYLQJ�LQ�FLWLHV� WKDW�LV� WR�HVFDSH
WKH�VPDOO�WRZQ�OLIH�DQG�EHFRPH�VRPHWKLQJ�GLIIHUHQW� 1RZ�ZLWK�ORFDWLRQ�EDVHG
WHFKQRORJLHV� VR *RUGRQ�DQG�GH�6RX]D�H�6LOYD �������DUJXH� ´WUDGLWLRQDO�PHW�
URSROLWDQ�SXEOLF�VSDFH�LV�SHUKDSV�EHFRPLQJ�OLNH�WKH�VPDOO�WRZQ� ZKHUH�SXUH
SK\VLFDOO\�FR�SUHVHQW�VRFLDO�FLUFOHV�VHHP�RSSUHVVLYHO\�VPDOOµ��S� ���� ,QVWHDG�
WKH�WHFKQRORJLHV�DIIRUGV�QHZ�SUDFWLFHV� ´WKH�SHUVRQ�SDUWLFLSDWLQJ�LQ�D�QHW�ORF�
DOLW\�LV�QRW�OLPLWHG�WR�ZKDW�LPPHGLDWHO\�VXUURXQGV�KHU� VKH�KDV�WKH�DELOLW\�WR
DVVRFLDWH�ZLWK�D�PXFK�ZLGHU�VZDWK�RI�LQIRUPDWLRQ�DQG�SHRSOHµ��S� ���� 7KH
WHFKQRORJ\�DXJPHQWV�WKH�VLWXDWHG� ORFDO�SHUVSHFWLYH� UHDFKLQJ�LQWR�D�JOREDO�QHW�
ZRUN�RI� \HW�VWLOO� ORFDOL]HG�LQIRUPDWLRQ� ´+DYLQJ�DFFHVV�WR�D�JOREDO�QHWZRUN�RI
LQIRUPDWLRQ�ZKLOH�VLWXDWHG�ZLWKLQ�D�ORFDO�VWUHHW� QHLJKERUKRRG� WRZQ� RU�FLW\�
SRWHQWLDOO\�UHDOLJQV�KRZ�WKH�LQGLYLGXDO�GHDOV�ZLWK�WKH�VFDOH�RI�XVHU�H[SHULHQFH�
7KH�VWUHHW�LV�QR�ORQJHU�OLPLWHG�WR�WKH�SHUFHSWXDO�KRUL]RQ�RI�WKH�SHUVRQ�ZDONLQJ
GRZQ�LW� $ QHWZRUN�RI�LQIRUPDWLRQ�WKDW�LV�DFFHVVLEOH�WKURXJK�D�PRELOH�GHYLFH
DXJPHQWV�LWµ��S� ���



��� /RFDWLRQ ��

+HQFH� *RUGRQ�DQG�GH�6RX]D�H�6LOYD �������VHH�QHW�ORFDOLWLHV�DV�VLWHV�ZKHUH
SK\VLFDO�VSDFHV�DQG�DFFHVV�WR�GLJLWDO� ORFDWLRQ�EDVHG�LQIRUPDWLRQ�WKURXJK�PR�
ELOH�GHYLFHV�FRPH�WRJHWKHU� :KLOH�WKH\�DUH�VXSSRUWHG�E\�WKH�SUROLIHUDWLRQ�RI
ORFDWLRQ�EDVHG�WHFKQRORJLHV� ´WKH�PHUH�H[LVWHQFH�RI�ORFDWLRQ�DZDUH�GHYLFHV�LQ
FLWLHV�GRHV�QRW�FUHDWH�QHW�ORFDOLWLHV� QHW�ORFDOLWLHV�DUH�SUDFWLFHG�VSDFHV�²�WKH\
GHYHORS�RYHU�WLPH� WKURXJK�VRFLDO�SUDFWLFHV�ZLWK�WHFKQRORJ\µ��S� ���� 5DWKHU
WKDQ�EHLQJ�GHWHUPLQHG�E\�QHZ�WHFKQRORJLFDO�GHYHORSPHQWV� QHW�ORFDOLWLHV�DUH
´HPHUJLQJ�RXW�RI�D�FXOWXUDO�QHHG�WR�FRQWH[WXDOL]H�RXUVHOYHV�ZLWKLQ�D�JURZLQJ
QHWZRUN�RI�LQIRUPDWLRQµ��S� ����²�VXFK�DV�VKDULQJ�ZKHUH�ZH�DUH�ZLWK�IULHQGV�
JHR�WDJJLQJ�RXU�SKRWRV� RU�ÀQGLQJ�D�JRRG�UHVWDXUDQW�LQ�WKH�YLFLQLW\� ,Q�WKH
VHQVH�RI�QHW�ORFDOLWLHV� ORFDWLRQ�EDVHG�WHFKQRORJ\�H[SDQGV�DQG�DXJPHQWV�WKH
H[SHULHQFH�RI�ORFDO�VSDFH� UDWKHU�WKDQ�GUDJJLQJ�SHRSOH�DZD\�RU�GLVFRQQHFWLQJ
SHRSOH�IURP�LW�

,W�VKRXOG�EH�QRWHG�WKDW� DV�D�FRQFHSW� QHW�ORFDOLWLHV�DUH�PHDQW�WR�GHVFULEH
QRW�RQO\�WKH�SHRSOH�XVLQJ�ORFDWLRQ�EDVHG�WHFKQRORJLHV� EXW�´WKH\�>DOVR@�LQFOXGH
DOO�WKRVH�SHRSOH�ZKR�DUH�FR�SUHVHQW�LQ�WKH�SK\VLFDO�VSDFH�ZKR�DUH�QRW�DFFHVV�
LQJ�GLJLWDO�LQIRUPDWLRQµ �*RUGRQ�	�GH�6RX]D�H�6LOYD� ����� S� ���� 7KLV�PHDQV
WKDW�WKH�FRQFHSWXDO�VKLIW�WRZDUG�QHW�ORFDOLWLHV�LV�QRW�WRWDOL]LQJ� ,W�LV�EDVHG�RQ
HPHUJLQJ�SUDFWLFHV�DQG�ZLGHU�FXOWXUDO�FKDQJHV�

´(YHQ�LI�RQH�GRHVQ·W�FDUU\�DURXQG�DQ�L3KRQH�RU�%ODFNEHUU\� DV�QRUP�
DWLYH�XQGHUVWDQGLQJV�RI�VLWXDWLRQV�VKLIW�WR�DFFRPPRGDWH�QHZ�SUDF�
WLFHV� QHWZRUN�ORFDOLW\�RSHUDWHV�RXWVLGH�RI�WKH�WRROV�WKDW�HQDEOHG�WKH
SUDFWLFHV�LQ�WKH�ÀUVW�SODFH� 7KH�WRROV�DUH�WKHPVHOYHV�MXVW�D�PHGLXP
WR�DGGUHVV�PXFK�ZLGHU�FXOWXUDO�FKDQJHV�DURXQG�ZKDW�LW�PHDQV�WR
RFFXS\�VSDFH� WR�EH�ZLWK�RWKHUV� DQG�WR�EH�ORFDO�LQ�D�ZRUOG�ZKHUH
HYHU\WKLQJ�IURP�WKH�VSHFWDFXODU�WR�WKH�PXQGDQH�KDV�JOREDO�UHDFK�µ
�*RUGRQ� �����

,Q�DGGLWLRQ� QHW�ORFDOLWLHV�EULQJ�ZLWK�WKHP�DQ�H[SDQVLRQ�RI�WKH�ORFDO�VLWXDWLRQ
DQG�D�EOXUULQJ�RI�IHHOLQJV�RI�GLVWDQFH�DQG�QHDUQHVV� ´7KH�SXUYLHZ�RI�ZKDW�LV
QHDU�KDV�H[SDQGHG�EH\RQG�WKDW�ZKLFK�LV�ULJKW�QH[W�WR�\RX� DQG�SD\LQJ�DWWHQWLRQ
WR�DQ�DQRQ\PRXV�XVHU�DW�D�QHLJKERULQJ�VWUHHW�FRUQHU� YLVXDOL]HG�RQ�D�PRELOH
PDS� LV�MXVW�DV�OLNHO\�DV�SD\LQJ�DWWHQWLRQ�WR�WKH�VWUDQJHU�DFURVV�WKH�VWUHHWµ��S� ���
²�L�H�� WKH�·ORFDO�VLWXDWLRQ·�KDV�H[SDQGHG�WR�LQFOXGH�GLJLWDO�LQIRUPDWLRQ� *RUGRQ
DQG�GH�6RX]D�H�6LOYD �������IXUWKHU�GHVFULEH�D�GLVWLQFW�TXDOLW\�RI�ORFDWHGQHVV�
RI�EHLQJ�ORFDWHG�RQ�D�PDS�DQG�LQ�UHODWLRQ�WR�RWKHU�WKLQJV� ´:KHQ�RQH�LV�LQVHU�
WHG�LQWR�D�PDS�DQG�SODFHG�LQWR�D�JHRJUDSKLFDO�UHODWLRQVKLS�WR�WKLQJV�PDSSHG�
WKHUH�LV�D�VHQVH�RI�GLVWDQFHOHVVQHVV� LQ�WKDW�WKHUH�DSSHDUV�WR�EH�XQLYHUVDO�DFFHVV
WR�HYHU\WKLQJ� EXW�WKHUH�LV�DOVR�D�VHQVH�RI�QHDUQHVV� LQ�WKDW�HYHU\WKLQJ�LV�PHDV�
XUHG�LQ�DFWXDO�GLVWDQFH�IURP�WKH�REVHUYHUµ �S� ��� FI� &RXOGU\�	�0DUNKDP�
������ 'LVWDQFH�DQG�QHDUQHVV�DUH�JURZLQJ�FORVHU�WRJHWKHU� :H�KDYH�DFFHVV�WR
HYHU\WKLQJ�DW�WKH�VDPH�WLPH�DV�HYHU\WKLQJ�LV�UHODWHG�WR�XV� WR�RXU�ORFDWLRQ�

*RUGRQ �������DUJXHV� EDVHG�RQ +HLGHJJHU·V �������QRWLRQV�RI UHDG\�WR�KDQG
DQG UHDG\�DW�KDQG� WKDW�ORFDWHG� GLJLWDO�LQIRUPDWLRQ�ÁRZV�FDQ�EH�MXVW�DV�QHDU�WR



�� &KDSWHU�� %DFNJURXQG

XV�DV�SK\VLFDO�VSDFHV�ZH�SDVV�E\� :H�DUH�QRW�LPPHGLDWHO\�FRQVFLRXV�RI�ORFDWLRQ�
EDVHG�LQIRUPDWLRQ�DWWDFKHG�WR�SODFHV�EXW�WKH\�DUH�DYDLODEOH�WR�XV�RU�UHDG\�DW�
KDQG�XQWLO�ZH�DFFHVV�WKHP� ZKHUH�WKH\�WKHQ�EHFRPH�LPPHGLDWHO\�DSSDUHQW�WR
XV�RU�UHDG\�WR�KDQG�²�ERWK�DUH�QHDU�DQG�LPPHGLDWHO\�DFFHVVLEOH� ´7KH�ORFDO
LV�WKDW�ZKLFK�LV�QHDU�²�KDYLQJ�ÀOHV� SLFWXUHV�DQG�SHRSOH�DFFHVVLEOH�UHJDUGOHVV
RI�SK\VLFDO�ORFDWLRQ�IXQGDPHQWDOO\�DOWHUV�ZKDW�LW�PHDQV�WR�EH�QHDUµ �*RUGRQ�
������ 7KLQJV�ZKLFK�ZH�PD\�KDYH�SHUFHLYHG�DV�GLVWDQW�LQ�WKH�SDVW� IRUP�QRZ
SDUW�RI�ZKDW�ZH�SHUFHLYH�DV�ORFDO�

����� 7KH�&KDQJLQJ�0HDQLQJ�RI�/RFDWLRQ

GH�6RX]D�H�6LOYD�DQG�)ULWK �������VHH�WKLV�SRSXODUL]DWLRQ�RI�ORFDWLRQ�DZDUH�WHFK�
QRORJLHV�FRQWULEXWLQJ�WR�D�´FKDQJLQJ�PHDQLQJ�RI�ORFDWLRQVµ��S� ��� ,Q�WKHLU
VHQVH� ORFDWLRQV�DUH�JHRJUDSKLFDO�ODWLWXGH�ORQJLWXGH�FRRUGLQDWHV�DWWDFKHG�ZLWK
D�PXOWLWXGH�RI�GLJLWDO�LQIRUPDWLRQ�DERXW�WKH�UHIHUUHG�WR�VSDFH� 7KH\�WKHUHE\�H[�
WHQG�WKH�YHU\�QRWLRQ�RI�ORFDWLRQ�E\�DQRWKHU�GLPHQVLRQ� ´/RFDWLRQV�EHFRPH�G\�
QDPLF�DQG�HPEHGGHG�ZLWK�GLJLWDO�LQIRUPDWLRQ� DFTXLULQJ�GLVFXUVLYH�DQG�V\P�
EROLF�PHDQLQJ� DQG�FXOWXUDO�VLJQLÀFDQFHµ��S� ���� 7KH�DXWKRUV�IXUWKHU�H[SODLQ
WKLV�QHZ�G\QDPLF�PHDQLQJ�DQG�ZKDW�LW�PHDQV�IRU�RXU�H[SHULHQFH�RI�VSDFH�

´7KH�PHDQLQJ�RI�HDFK�ORFDWLRQ�>��@ LV�>��@ FRQVWDQWO\�VKLIWLQJ�DQG�EH�
LQJ�FRQVWUXFWHG�E\�WKH�LQFUHDVLQJ�DPRXQW�RI�ORFDWLRQ�EDVHG�LQIRUP�
DWLRQ�WKDW�LV�DWWDFKHG�YLD�ORFDWLRQ�DZDUH�WHFKQRORJLHV� $V�D�UHVXOW�
ÀQGLQJ�D�ORFDWLRQ�QR�ORQJHU�PHDQV�RQO\�ÀQGLQJ�LWV�JHRJUDSKLF�FR�
RUGLQDWHV� EXW�DOVR�DFFHVVLQJ�DQ�DEXQGDQFH�RI�GLJLWDO�LQIRUPDWLRQ
WKDW�QRZ�EHORQJV�WR�WKDW�ORFDWLRQ� 7KLV�LQIRUPDWLRQ�LV�DOZD\V�G\�
QDPLF�EHFDXVH�LW�LV�FRQVWDQWO\�EHLQJ�FUHDWHG� GHOHWHG� DQG�HGLWHG�
$GGLWLRQDOO\� WKH�LQIRUPDWLRQ�WKDW�EHORQJV�QRZ�WR�ORFDWLRQV�LV�XVHU�
VSHFLÀF� 'HSHQGLQJ�RQ�WKH�W\SH�RI�KDUGZDUH�DQG�VRIWZDUH�D�SHUVRQ
KDV� VKH�ZLOO�DFFHVV�GLIIHUHQW�DVSHFWV�RI�WKDW�ORFDWLRQ�µ �GH�6RX]D�H
6LOYD�	�)ULWK� ����� S� ��

1RW�RQO\�KRZ�VKH�DFFHVVHV�WKLV�LQIRUPDWLRQ�LV�SLYRWDO��L�H�� WKH�KDUG��DQG
VRIWZDUH�VKH�XVHV�� EXW�DOVR�ZKDW�VHDUFK�WHUPV�VKH�HPSOR\V�RU�ZKLFK�ÀOWHUV
VKH�DSSOLHV�ZLOO�SURYLGH�KHU�ZLWK�GLIIHUHQW�IDFHWV�RI�WKH�VSDFH �GH�6RX]D�H�6LOYD
	�)ULWK� ������ GH�6RX]D�H�6LOYD�DQG�6XWNR �������FDOO�WKLV� EDVHG�RQ 'HOHX]H
������� YLUWXDOL]DWLRQ DQG DFWXDOL]DWLRQ� 7KH�LQIRUPDWLRQ�UHPDLQV�YLUWXDO�XQWLO�LW
LV�DFFHVVHG� ZKHUH�LW�EHFRPHV�DFWXDO� 1RW�DOO��EXW�RQO\�VRPH��YLUWXDO�LQIRUPD�
WLRQ�LV�HYHU�DFFHVVLEOH�E\�DQ\�RQH�XVHU� 3HRSOH�ZLOO�GRZQORDG�GLIIHUHQW�LQIRUP�
DWLRQ�FRUUHVSRQGLQJ�WR�WKHLU�ÀOWHUV� EXW�QHYHU�WKH�ZKROH�GDWDEDVH� 1HW�ORFDOLWLHV
KDYH�D�·YLUWXDO·�SRWHQWLDO�WKDW�LV�·DFWXDOL]HG·�GLIIHUHQWO\�E\�GLIIHUHQW�DFWRUV�

(YHQWXDOO\� KRZHYHU� GH�6RX]D�H�6LOYD�DQG�)ULWK·V �������QRWLRQ�RI�ORFDWLRQ
LV�SUHPLVHG�RQ�D�WHFKQLFDO�XQGHUVWDQGLQJ�RI�WKH�FODVV�RI�V\VWHPV�WKH\�DUH�LQ�
WHUHVWHG�LQ� RQ�WKH�XQGHUO\LQJ�WHFKQRORJ\�VXFK�V\VWHPV�DUH�EDVHG�RQ� UDWKHU
WKDQ�RQ�FRQFHSWV�WKDW�DUH�VRFLDOO\�DQG�FXOWXUDOO\�PHDQLQJIXO�WR�SHRSOH��VXFK�DV



��� /RFDWLRQ ��

VSDFH� SODFH� RU�PRELOLW\�� 7KH\�VHW�WKH�VWDJH�IRU�WKHLU�DUJXPHQWDWLRQ�ZLWK�DUHDV
RI�LQWHUHVW�VXFK�DV�ORFDWLRQ�EDVHG�VRFLDO�QHWZRUNLQJ��/%61���ORFDWLRQ�EDVHG�DG�
YHUWLVLQJ��/%$���DQG�ORFDWLRQ�EDVHG�VHUYLFHV��/%6� �S� ��� 6XFFLQFWO\� WKH\�XVH
·ORFDWLRQ·�EHFDXVH�LW�LV�WKH�FRPPRQ�GHQRPLQDWRU�WKDW�XQGHUOLHV�DOO�WKHVH�WHFK�
QRORJLHV�DQG�WKHUHIURP�SXW�D�FORVH�IRFXV�RQ�WKH�QRWLRQ�DV�WKHLU�SULPDU\�REMHFW
RI�LQWHUHVW�IRU�FRQFHSWXDOL]DWLRQ�

, DUJXH� KRZHYHU� WKDW�WKH�DFWXDO�H[DPSOH�V\VWHPV�DQG�VHUYLFHV�WKH\�SURYLGH
XVH�TXLWH�GLIIHUHQW�WHUPV�DQG�FRQFHSWV�WR�FRPPXQLFDWH�WKH�UHIHUHQWV�WKRVH�LQ�
IRUPDWLRQ�DUH�DERXW�WR�WKHLU�XVHUV� )RU�H[DPSOH� )RXUVTXDUH XVHV�WKH�FRQFHSW
RI�·YHQXHV·�WKDW�SHRSOH�FKHFN�LQ�WR� OHDYH�WLSV�IRU� RU�DGG�SKRWRV�WR�IURP�WKHLU
PRELOH�SKRQHV� ZKLOH *RZDOOD KDG�WKH�QRWLRQ�RI�·VSRWV·�WKDW�FRXOG�DGGLWLRQDOO\
EH�OLQNHG�WRJHWKHU�WR�IRUP�·WULSV�· 7KH�DFWXDO�JHRJUDSKLFDO�SRVLWLRQ�RI�VSRWV
RU�YHQXHV�LV�MXVW�RQH�RI�PDQ\�DVSHFWV� $ORQJ�ZLWK�WKH�XQLTXH�SODFH�LQIRUPD�
WLRQ�WKHVH�VHUYLFHV�SURYLGH� WKH�SODFHV�WKHPVHOYHV�DUH�PHUHO\ ORFDWHG RQ�D�PDS�
7KH�QRWLRQ�RI�WKRVH�UHIHUHQWV�FRPPXQLFDWHG�WR�XVHUV�WDNHV�SUHFHGHQFH�RYHU�WKH
SODFH·V�DFWXDO�JHRJUDSKLF�SRVLWLRQ� ,Q�VXP� IHZ�RI�WKHVH�VHUYLFHV�VHHP�WR�DFWX�
DOO\�XVH�WKH�QRWLRQ�RI�ORFDWLRQ�DV�D�SULPDU\�PHDQV�WR�SRUWUD\�WKH�HQJDJHPHQW
ZLWK�SODFHV�WR�WKHLU�XVHUV� +HQFH� , ZRXOG�DUJXH�WKDW�ULFKHU�FRQFHSWV�DUH�QHFHV�
VDU\�WR�FRQFHSWXDOL]H�ZKDW�LV�KDSSHQLQJ�IURP�D�VRFLR�FXOWXUDO�SHUVSHFWLYH�

, IXUWKHU�GLVDJUHH�ZKHQ GH�6RX]D�H�6LOYD�DQG�)ULWK �������QRWH�WKDW�LQ�HYHU\
ZD\�ZH�LQWHUDFW�WKURXJK�VXFK�WHFKQRORJLHV� ZH�LQWHUDFW�ZLWK�ORFDWLRQV� ´SHRSOH
FKHFN�LQWR�ORFDWLRQV� WKH\�DUH�FRQFHUQHG�DERXW�ORFDWLRQDO�SULYDF\� WKH\�KDYH
WKHLU�ORFDWLRQ�WUDFNHG� WKH\�DWWDFK�LQIRUPDWLRQ�WR�ORFDWLRQV� DQG�WKH\�DUH�HYHQ
DEOH�WR�·FUHDWH·�QHZ�ORFDWLRQVµ��S� ��� :LWK�WKLV�XQGHUVWDQGLQJ� WKH\�VWUHWFK�WKH
QRWLRQ�RI�ORFDWLRQ�WRR�IDU�JLYLQJ�LW�D�SULPDF\�WKDW�LW�GRHV�QRW�KDYH� ,W�OHDGV GH
6RX]D�H�6LOYD�DQG�)ULWK �������WR�FRQFOXVLRQV�VXFK�DV�WKDW�´PDQ\�SODFHV�GR�EHFRPH
ORFDWLRQV� WKDW�LV� WKH�ORFDWLRQDO�DVSHFWV�RI�PDQ\�SODFHV�DFTXLUH�UHOHYDQFHµ��S� ����
, ZRXOG�DUJXH�WKDW�·ZKHUH�VRPHWKLQJ�LV·�KDV�DOZD\V�EHHQ�WKHUH� LW�KDV�DOZD\V
EHHQ�DQ�DVSHFW�RI�SODFH�²�VRPHWLPHV�PRUH�DW�WKH�IRUH�DQG�VRPHWLPHV�OHVV�VR�
:LWK�ORFDWLRQ�DZDUH�WHFKQRORJLHV� ZH�DUH�VWLOO�LQWHUHVWHG�LQ�WKH�SODFHV�LWVHOI� ZH
VWLOO�H[SHULHQFH�DQG�WDON�DERXW�WKH�SODFHV�DV�D�ZKROH�DQG�QRW�DERXW�LWV�DEVWUDFW
SRVLWLRQ�LQ�VSDFH�RU�LWV�SLQ�RQ�WKH�PDS� 7KH�GLJLWDO�LQIRUPDWLRQ�DWWDFKHG�WR
ORFDWLRQV�SURIRXQGO\�HQULFKHV�WKH�H[LVWLQJ�XQGHUVWDQGLQJ�RI�WKH�SODFH�UDWKHU
WKDQ�IXQGDPHQWDOO\�WUDQVIRUPLQJ�WKH�YHU\�QDWXUH�RI�LW�

$UJXLQJ�IRU�WKH�RSSRVLWH�LV�SOD\LQJ�LQWR�WKH�KDQGV�RI�GLJLWDO�GXDOLVWV� D�SRV�
LWLRQ�WKDW GH�6RX]D�H�6LOYD�DQG�)ULWK �������UDWKHU�VHHP�WR�ZDQW�WR�UHMHFW� 'LJLWDO
GXDOLVWV�KROG�WKDW�WKH�GLJLWDO�RU�RQOLQH�ZRUOG�H[LVWV�LQ�SDUDOOHO�DQG�LQGHSHQGHQW
RI�WKH�·UHDO·�RU�RIÁLQH�ZRUOG �-XUJHQVRQ� ������ $FFRUGLQJO\� WHUPLQJ�WKH�ZHE�D
F\EHUVSDFH�LV�SURPLQHQW�ZLWK�WKHP�²�D�VSDFH�WKDW�ZH�UHWUHDW�WR� 1RZ� HYHQ�WKH
VFLHQFH�ÀFWLRQ�DXWKRU�:LOOLDP *LEVRQ ������� ZKR�KDV�RULJLQDOO\�FRLQHG�DQG
ODWHU�SRSXODUL]HG�WKH�WHUP�LQ�KLV������QRYHO 1HXURPDQFHU� KDV�UHWUHDWHG�IURP
LW�LQ�D�6HSWHPEHU������RS�HG�LQ�WKH 1HZ�<RUN�7LPHV� ´&\EHUVSDFH� QRW�VR�ORQJ
DJR�ZDV�D�VSHFLÀF�HOVHZKHUH� RQH�ZH�YLVLWHG�SHULRGLFDOO\� SHHULQJ�LQWR�LW�IURP
WKH�IDPLOLDU�SK\VLFDO�ZRUOG� 1RZ�F\EHUVSDFH�KDV�HYHUWHG� 7XUQHG�LWVHOI�LQVLGH
RXW� &RORQL]HG�WKH�SK\VLFDO�µ 7KH�ZHE�DQG�WKH�SK\VLFDO�ZRUOG�FDQ�QR�ORQJHU



�� &KDSWHU�� %DFNJURXQG

EH�HDVLO\�VHSDUDWHG� 2U� DV 'RXULVK�DQG�%HOO �������SXW�LW�IURP�WKH�SHUVSHFWLYH
RI�DFWXDO�SUDFWLFH� ´7KH�WHFKQRORJLFDOO\�PHGLDWHG�ZRUOG�GRHV�QRW�VWDQG�DSDUW
IURP�WKH�SK\VLFDO�RQH�ZLWKLQ�ZKLFK�LW�LV�HPEHGGHG� UDWKHU� LW�SURYLGHV�D�QHZ�VHW
RI�ZD\V�IRU�WKDW�SK\VLFDO�ZRUOG�WR�EH�XQGHUVWRRG�DQG�DSSURSULDWHGµ��S� �����
6LPLODUO\� QRW�VHHLQJ�SODFHV�DV�DQ�KROLVWLF�HQWLW\�EXW�UDWKHU�DV�WKH�·GLJLWDO·�ORFD�
WLRQ�EHLQJ�VRPHKRZ�VHSDUDWH�IURP�LW�VHHPV�WR�EH�MXVW�WKDW�²�ZKHUH�WKH�GLJLWDO
LQIRUPDWLRQ�DUH�LQ�VRPH�ZD\�VHSDUDWHG�IURP�SK\VLFDO� FXOWXUDO� VRFLDO� SROLWLFDO�
DQG�KLVWRULFDO�DVSHFWV�RI�D�SODFH�

,Q�VXP� , GRXEW�WKDW�ORFDWLRQ�LV� DIWHU�DOO� WKH�ULJKW�QRWLRQ�ZH�VKRXOG�EH
ZRUNLQJ�ZLWK�²�HVSHFLDOO\�LQ�WHFKQRORJ\�PHGLDWHG�FLYLF�HQJDJHPHQW�IRU�ODQG
XVH�SODQQLQJ� ,V�LW�QRW�PRUH�WKDQ�PHUH�ORFDWLRQV�ZH�DUH�DIWHU" ,QVWHDG�RI
WU\LQJ�WR�DVFULEH�QHZ�PHDQLQJ�WR�WKH�QRWLRQ�RI�ORFDWLRQV�DV�VXFK� ZH�VKRXOG
WU\�WR�XQGHUVWDQG�WKH�FRQFHSWV�WKDW�ORFDWLRQ�EDVHG�V\VWHPV�LQGHHG�UHSUHVHQW�
:H�VKRXOG�PRYH�WR�D��SHRSOH�IDFHG��QRWLRQ�RI SODFH�VSHFLÀF WHFKQRORJLHV�UDWKHU
WKDQ�D��WHFKQRORJ\�RULJLQDWHG��QRWLRQ�RI ORFDWLRQ�DZDUH V\VWHPV� :H�ÀUVW�DQG
IRUHPRVW�ZDQW�WR�HQJDJH�ZLWK�WKH�SODFHV�WKHVH�ORFDWLRQV�UHSUHVHQW� +HQFH� ZH
VKRXOG�UDWKHU�DSSO\�D�QRWLRQ�RI�SODFH�

��� 3ODFH

7KH�QRWLRQ�RI�SODFH�LV�QRWKLQJ�QHZ�LQ�VFKRODUO\�UHVHDUFK� 3ODFH�KDV�D�ORQJ�
VWDQGLQJ�WUDGLWLRQ�LQ�WKH�ÀHOGV�RI�DUFKLWHFWXUH� JHRJUDSK\ �7XDQ� ������ DQG
VRFLRORJ\ �*LHU\Q� ������ DQG�KDV�VOLJKWO\�PRUH�UHFHQWO\�EHHQ�LQWURGXFHG�LQWR
+&, �+DUULVRQ�	�'RXULVK� ����� 'RXULVK� ����� )LW]SDWULFN� .DSODQ�	�0DQV�
ÀHOG� ����� )LW]SDWULFN� ������

7KH�QRWLRQ�RI�SODFH�LV�IUHTXHQWO\�FRQFHSWXDOL]HG�LQ�UHODWLRQ�WR�D�QRWLRQ�RI
VSDFH� 6LPSO\�SXW� VSDFH� DFFRUGLQJ�WR +DUULVRQ�DQG�'RXULVK ������� LV�WKH
SK\VLFDO� WKUHH�GLPHQVLRQDO�HQYLURQPHQW�WKDW�ZH�OLYH�LQ�²�D�JHRPHWULF�DFFRXQW
RI�VSDFH� ,W�LV�WKH�IUDPH�LQ�ZKLFK�DFWLRQV�DQG�SUDFWLFHV�FDQ�DULVH� +DUULVRQ�DQG
'RXULVK ������� KHQFH� FDOO�LW�WKH�RSSRUWXQLW\�IRU�SUDFWLFHV�WR�HPHUJH� 6SDFHV
H[LVW�WKURXJK�VRFLDO�SUDFWLFH�RI�SRZHU�DQG�FRQWURO��H�J�� SROLWLFV� XUEDQ�SODQ�
QLQJ� DUFKLWHFWXUH�� $QG� VSDFHV�DUH�JHRJUDSKLFDOO\�ORFDWHG �'RXULVK� ������

3ODFHV� WKHQ� DUH�VSDFHV�LQYHVWHG�ZLWK�PHDQLQJ�DQG�XQGHUVWDQGLQJV�RI�UROH�
IXQFWLRQ� DQG�QDWXUH�WKDW�IUDPH�DSSURSULDWH�EHKDYLRU�²�DQ�H[SHULHQWLDO�DFFRXQW
RI�VSDFH� )RU�H[DPSOH� ZH�KDYH�WKH�QRWLRQ�RI�D�EHKDYLRU�EHLQJ�·RXW�RI�SODFH�·
3ODFHV�DUH�VSDFHV�WKDW�SHRSOH�SXW�WR�XVH� DGDSW� DQG�DSSURSULDWH� 7KH\�DUH�YDO�
XHG�DQG�PHDQLQJIXO�IRU�SHRSOH� $V +DUULVRQ�DQG�'RXULVK ������� SXW�LW� WKH\
DUH�WKH�XQGHUVWRRG�UHDOLW\� 3ODFHV�H[LVW�WKURXJK�VRFLDO�SUDFWLFHV�RI�XVH�

7KHUH�PD\�H[LVW�PDQ\�SODFHV�IRU�HDFK�DQG�HYHU\RQH�RI�XV�DW�WKH�VDPH�WLPH�²
SK\VLFDO�DQG�GLJLWDO� UHDO�DQG�LPDJLQDU\� HWF� 7KH�FRQFHSW�LV�QRW�FRQÀQHG�WR�DQ\
VSHFLÀF�IRUP�RU�PDWHULDOLW\� <HW� SODFHV�LV�ZKDW�JLYHV�VSDFH�D�VRFLDO� FXOWXUDO�
DQG�KLVWRULFDO�PHDQLQJ�IRU�SHRSOH�

0RELOH�DQG�ZLUHOHVV�WHFKQRORJLHV�SOD\�LQ�LQWHUHVWLQJ�ZD\V�LQWR�WKH�HTXD�



��� 6XPPLQJ�8S ��

WLRQ�RI�VSDFH�DQG�SODFH� RI�VSDWLDOLW\� SUDFWLFH� DQG�PRELOLW\� $V %UHZHU�DQG
'RXULVK �������VWDWH� ´0RELOH�WHFKQRORJ\�LV�QRW�>��@ VLPSO\�RSHUDWLQJ�ZLWKLQ�D
VSDWLDO�HQYLURQPHQW� LW�LV�LPSOLFDWHG�LQ�WKH�SURGXFWLRQ�RI�VSDWLDOLW\�DQG�VSDWLDO
H[SHULHQFH� 2XU�LGHDV�RI�KRZ�VSDFHV�DUH�RUJDQL]HG�DUH�PHGLDWHG�E\�WHFKQROR�
JLHV�DQG�WKH�UHSUHVHQWDWLRQV�WKH\�SURGXFHµ��S� ����� 7KDW�LV� PRELOH�WHFKQRORJ\
LQÁXHQFHV�KRZ�ZH�XQGHUVWDQG� SXW�WR�XVH� DQG�H[SHULHQFH�WKH�SK\VLFDO�HQYLU�
RQPHQW�DURXQG�XV� 7KURXJK�PRELOH�WHFKQRORJ\� ZH�UH�HQFRXQWHU�HYHU\GD\
VSDFH� LW�WUDQVIRUPV�RXU�VSDWLDO�XQGHUVWDQGLQJV�DQG�FRQFHSWV �'RXULVK� ������
EHFDXVH�QHZ�DVSHFWV�RI�VSDFH�EHFRPH�RI�LQWHUHVW��H�J�� WKH�QH[W�SRZHU�RXWOHW�
DYDLODELOLW\�RI�ZLÀ� WKH�XVH�RI�*36 LQGRRUV� RU�PRELOH�SKRQH�UHFHSWLRQ��

$ QRWLRQ�RI�SODFH�ZKRVH�FKDUDFWHU�LV�FUXFLDOO\�GHWHUPLQHG�E\�D�K\EULGLW\�RI
SK\VLFDO�DQG�GLJLWDO�DVSHFWV �GH�6RX]D�H�6LOYD� ������LV�FHQWUDO�WR�P\�H[SORUD�
WLRQV�LQWR�VLWXDWHG�HQJDJHPHQW�DV�WKH�VLWH�DQG�WRSLF�RI�FLYLF�GLVFXVVLRQV�

��� 6XPPLQJ�8S

7KH�FKDSWHU�KDV�HODERUDWHG�RQ�D�QXPEHU�RI�FXUUHQW�GHYHORSPHQWV�DQG�FRQ�
FHSWV�DJDLQVW�WKH�EDFNGURS�RI�ZKLFK�WKH�IROORZLQJ�UHÁHFWLRQV�XQIROG� , KDYH�EH�
JXQ�WKLV�FKDSWHU�ZLWK�D�SUHVHQWDWLRQ�RI�WKH�XUEDQ�HQYLURQPHQW�DV�WKH�SULPDU\
GRPDLQ�RI�UHVHDUFK�SHUWLQHQW�WR�P\�ZRUN�DQG�LWV�JURZLQJ�SHQHWUDWLRQ�ZLWK
WHFKQRORJ\�DQG�QHZ�VRFLR�WHFKQLFDO�SUDFWLFHV� , KDYH�TXHVWLRQHG�WKH�GLIIHU�
HQW�DVVXPSWLRQV�WKDW�XQGHUOLH�WKHVH�DPELWLRQV� L�H�� WKH�GLIIHUHQW�LPDJHV�RI�WKH
FLW\�DQG�LWV�LQKDELWDQWV� %\�WKRURXJKO\�FULWLFL]LQJ�WKH�FRPPRQ�SHUVSHFWLYHV�RQ
WKH�UROH�RI�WHFKQRORJ\�LQ�XUEDQ�HQYLURQPHQWV� , KDYH�SURYLGHG�P\�RZQ�LPDJH
ZKHUH�WKH�GLYHUVH�DQG�FRQVWDQWO\�HYROYLQJ�VRFLR�PDWHULDO�VWUXFWXUH�RI�WKH�FLW\
SURYLGHV�WKH�IRXQGDWLRQV�RQ�ZKLFK�LWV�LQKDELWDQWV�FDQ�HQJDJH�DV�DFWLYH�DQG
FUHDWLYH�DFWRUV�LQ�WKH�IRUPLQJ�DQG�PHQGLQJ�RI�WKHLU�RZQ�OLYLQJ�HQYLURQPHQW�
7KLV�LPDJH�LQIRUPV�WKH�GHVLJQ�SURFHVVHV�RI�WKH�IRXU�H[SHULPHQWV��VHH�&KDSWHU
��� ,W�LV�UHÁHFWHG�LQ�WKH�ZD\�P\�SHUVSHFWLYH�RQ�SHRSOH·V�UROH�WKURXJKRXW�WKH�H[�
SHULPHQWV�SURJUHVVHG�²�L�H�� IURP�WKH�HDUO\ 0RELOH�'HPRFUDF\ ZLWK�LWV�IRFXV�RQ
UDWLRQDO�GHOLEHUDWLRQ�WR�WKH�ODWH ,·P�<RXU�%RG\ ZLWK�D�IRFXV�RQ�DIIHFW�DQG�HPR�
WLRQV�WKURXJK�VWRU\WHOOLQJ��VHH�&KDSWHUV ��� DQG ����� /DVWO\� , KDYH�WDNHQ�D�EULHI
GLJUHVVLRQ�LQWR�UXUDO�DQG�UHPRWH�+&,��'HVLJQLQJ�IRU�QDWXUDO�SODFHV�SRVHV�TXLWH
GLIIHUHQW�FKDOOHQJHV� 0RELOH�'HPRFUDF\ DQG 0HQLQJ#3DUN� ZKRVH�H[SHULPHQWDO
VHWWLQJV�GHDO�ZLWK�VSDUVHO\�SRSXODWHG�DUHDV�DQG�D�QDWLRQDO�SDUN�UHVSHFWLYHO\�
LOOXVWUDWH�WKDW��VHH�&KDSWHUV ��� DQG �����

,Q�WKH�VHFRQG�SDUW�RI�WKLV�FKDSWHU� , KDYH�IRFXVHG�RQ�SHUVRQDO�PRELOH�GHYLFHV
DV�WKH\�DUH�FDUULHG�DURXQG�DW�DOO�WLPHV�DQG�SURYLGH�D�SHUVRQDO�DQFKRU�LQWR�ORF�
DWHG�LVVXHV�WR�DOORZ�IRU�LQLWLDO�HQJDJHPHQW�LQ�VLWX� 7KLV�EUDQFK�RI�WHFKQRORJ\
LV�DW�WKH�FHQWHU�RI�P\�GHVLJQ�H[SHULPHQWV� 0RELOH�SKRQHV�DUH�DQ�LQWHJUDO�SDUW
LQ�HQDEOLQJ�VLWXDWHG�HQJDJHPHQW�ZLWK�XUEDQ�SODQQLQJ�GLVFXVVLRQV� 7KHLU�IXQF�
WLRQLQJ�DV�LQWHUIDFHV�WR�SXEOLF�VSDFH�LV�SLYRWDO�IRU�D�FRQFHSW�RI�VLWXDWHG�HQJDJH�
PHQW� ZKHUH�FLWL]HQV�DUH�HQFRXUDJHG�WR�HQJDJH�ZLWK�WKH�SK\VLFDO�VSDFH�DQG�WKH
SHRSOH�DURXQG�WKHP�



�� &KDSWHU�� %DFNJURXQG

7KH�WKLUG�SDUW�RI�WKLV�FKDSWHU�SURYLGHG�D�FULWLTXH�RI�WKH�QRWLRQ�RI�ORFDWLRQ
WR�H[SODLQ�SHRSOH·V�HQJDJHPHQW�ZLWK�WKH�HQYLURQPHQW�WKURXJK�GLJLWDO�WHFK�
QRORJ\� ,QVWHDG�RI�ORFDWLRQ�DZDUH� , VHHN�WR�GHYHORS�SODFH�VHQVLWLYH�V\VWHPV�
6LWXDWHG�WHFKQRORJLHV�KDYH�WKH�SRWHQWLDO�WR�DOWHU�WKH�PHDQLQJ�DQG�WKH�H[SHUL�
HQFH�RI�SODFH� +HQFH� , WDNH�D�QRWLRQ�RI�SODFH� SHUKDSV�K\EULG� WR�XQGHUJLUG
P\�LGHD�RI�VLWXDWHG�HQJDJHPHQW� %HIRUH�GHOYLQJ�LQWR�WKH�GHVLJQ�H[SHULPHQWV
, KDYH�XQGHUWDNHQ�DQG�WKHLU�FRQWULEXWLRQV�LQ�&KDSWHUV � DQG � UHVSHFWLYHO\� ,
RXWOLQH�P\�JHQHUDO�UHVHDUFK�DSSURDFK�LQ�WKH�IROORZLQJ�PHWKRG�FKDSWHU�



&KDSWHU��

0HWKRG

7KH�UHVHDUFK�DSSURDFK�WKDW�IRUPV�WKLV�GLVVHUWDWLRQ�FDQ�EH�GHVFULEHG�DV�H[SHUL�
PHQWDO� H[SORUDWRU\� DQG�GHVLJQHUO\ �FI� %UDQGW�	�%LQGHU� ������ )XQGDPHQW�
DOO\� , HPSOR\�SUDFWLFDO�GHVLJQ�H[SHULPHQWV�WR�SUREH�DQG�FKDOOHQJH�FXUUHQW�XVH
SUDFWLFHV�DQG�KHOS�IRUPXODWH�K\SRWKHVHV�IRU�KRZ�IXWXUH�WHFKQRORJ\�PD\�GH�
YHORS�VXFK�SUDFWLFHV�IXUWKHU� , GR�VR�E\�EXLOGLQJ�SURWRW\SHV�RI�YDULRXV�IRUPV
DQG�FRQIURQW�WKHP�ZLWK�UHDO�ZRUOG�VHWWLQJV� , HPSOR\�WKH�PHDQV�RI�GHVLJQ�DQG
GHVLJQ�WKLQNLQJ�WR�EULQJ�WKLV�DERXW�

7R�WKLV�HQG� P\�DSSURDFK�LV�LQÁXHQFHG�E\�����UHVHDUFK�WKURXJK�GHVLJQ�DV�D
EDVLF�XQGHUVWDQGLQJ�RI�KRZ�UHVHDUFK�FDQ�EH�LQIRUPHG�E\�GHVLJQ� HVSHFLDOO\
ZKHQ�WDFNOLQJ�ZLFNHG�SUREOHPV� ����SDUWLFLSDWRU\�GHVLJQ�DV�D�IXQGDPHQWDO
YDOXH�RULHQWDWLRQ��HYHQ�PRUH�VR�IRU�FLYLF�HQJDJHPHQW�� DQG�����LWHUDWLYH�SUR�
WRW\SLQJ�DV�WKH�FRQFUHWH�DSSURDFK�WR�GHVLJQLQJ�DUWLIDFWV�IRU�H[SORUDWLRQ� 7R�
JHWKHU� WKHVH�WKUHH�FRPPLWPHQWV�LQIRUP�ERWK�P\�UHVHDUFK�DQG�P\�GHVLJQ�PHWK�
RG�DV�RXWOLQHG�EHORZ�

0\�SDUWLFXODU�DLP�RI�GHVLJQLQJ�DQG�H[SORULQJ�PRELOH�VLWXDWHG�WHFKQRORJLHV
SRVHV�QHZ�PHWKRGRORJLFDO�FKDOOHQJHV�WR�FDSWXUH�DQG�VWXG\�WKH�SUDFWLFHV�RI�LQ�
KHUHQWO\�PRELOH�SHRSOH�LQ�UHDO�ZRUOG�VHWWLQJV� 7KHVH�FKDOOHQJHV�DUH�IDFHG�E\
PDQ\�VFKRODUV�LQ� H�J�� PRELOH�+&, DQG�XELFRPS�UHVHDUFK� 7R�FDWHU�WR�P\�RZQ
VWXGLHV� , KDYH�GLVFXVVHG�DQG�DGDSWHG�H[LVWLQJ�PHWKRGV�DQG�WHFKQLTXHV�LQ�WKH
OLJKW�RI�QHZ�PHWKRGRORJLFDO�UHTXLUHPHQWV� SURYLGLQJ�D�PHWKRGRORJLFDO�FRQWUL�
EXWLRQ�WR�WKH�ÀHOG� 7KLV� , ZLOO�RXWOLQH�LQ�WKH�VHFRQG�SDUW�RI�WKLV�FKDSWHU� ,Q�WKH
HQG� , UHÁHFW�RQ�WKH�FRQFUHWH�DFWLYLWLHV�FDUULHG�RXW�DQG�WKHLU�DSSURSULDWHQHVV�IRU
P\�VHW�UHVHDUFK�REMHFWLYHV�

��� 5HVHDUFK�7KURXJK�'HVLJQ

(QJDJLQJ�FLWL]HQV�LQ�SDUWLFLSDWRU\�XUEDQ�SODQQLQJ�GXULQJ�WKHLU�GD\�WR�GD\�OLIH
LV�D�ZLFNHG�SUREOHP �5LWWHO�	�:HEEHU� ������ 0\�HIIRUWV�WR�GHVLJQ�VRFLR�WHFKQLFDO

��
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V\VWHPV�WKDW�PHGLDWH�VXFK�VLWXDWHG�HQJDJHPHQW�DUH�FRPSOLFDWHG�E\�D�QXP�
EHU�RI�HQWDQJOHG�DQG�LQWHUWZLQHG�IDFWRUV�FRQFHUQLQJ�WKH�VSHFLÀF�GRPDLQ� QHZ
WHFKQRORJLFDO�SRVVLELOLWLHV� DQG�FLWL]HQV�DQG�WKHLU�HYROYLQJ�SUDFWLFHV� 5HVHDUFK
WKURXJK�GHVLJQ�KDV�EHHQ�SURSRVHG�WR�WDFNOH�ZLFNHG�SUREOHPV �=LPPHUPDQ�
)RUOL]]L�	�(YHQVRQ� ����� =LPPHUPDQ� 6WROWHUPDQ�	�)RUOL]]L� ������ ,W�LV�D
KROLVWLF�DSSURDFK�RI�GHVLJQHUO\�WKLQNLQJ�DQG�GHVLJQ�DFWLYLWLHV�WKDW�LQWHJUDWHV
NQRZOHGJH�DQG�WKHRULHV�IURP�DFURVV�PDQ\�GLVFLSOLQHV� 5HVHDUFK�WKURXJK�GHVLJQ
VHHNV�WR�LQWHJUDWH�GHVLJQ��DQG�LQWHUDFWLRQ�GHVLJQHUV��PRUH�HTXDOO\�LQ�+&, UH�
VHDUFK�HQGHDYRUV�EH\RQG�GRLQJ�·GHFRUDWLRQ·�RU�SXUH��GHVLJQ��PHWKRGV�UHVHDUFK�

$W�WKH�FRUH�RI�WKLV�DSSURDFK�LV�WKH�GHVLUH�WR�GHVLJQ�WKH ULJKW WKLQJ��DV�RS�
SRVHG�WR� H�J�� GHVLJQLQJ�FRPPHUFLDOO\�YLDEOH�WKLQJV��E\�IRUPXODWLQJ�D�SUH�
IHUUHG�VWDWH�RI�WKH�ZRUOG�DQG�GHVLJQLQJ�WRZDUG�LW� 7KHUHIRUH� LW�´IRUFHV�UHVHDUFK�
HUV�WR�IRFXV�RQ�UHVHDUFK�RI�WKH�IXWXUH� LQVWHDG�RI�RQ�WKH�SUHVHQW�RU�WKH�SDVWµ
�=LPPHUPDQ�HW�DO�� ����� S� ����� 7KH�IXWXUH�DW�ZKLFK�P\�UHVHDUFK�DLPV�LV�D
IXWXUH�LQ�ZKLFK�LQWHUHVWHG�FLWL]HQV�DUH�PRUH�DFWLYHO\�DQG�FUHDWLYHO\�LQYROYHG�LQ
WKH�GHVLJQ�RI�WKHLU�LPPHGLDWH�OLYLQJ�HQYLURQPHQW�

7KH�UHVHDUFK�WKURXJK�GHVLJQ�PRGHO�LV�GHVFULEHG�E\�WKH�DXWKRUV�DV�IROORZV�

´,QWHUDFWLRQ�GHVLJQ�UHVHDUFKHUV�LQWHJUDWH�WKH WUXH NQRZOHGJH��WKH
PRGHOV�DQG�WKHRULHV�IURP�WKH�EHKDYLRUDO�VFLHQWLVW��ZLWK�WKH KRZ
NQRZOHGJH��WKH�WHFKQLFDO�RSSRUWXQLWLHV�GHPRQVWUDWHG�E\�HQJLQHHUV��
'HVLJQ�UHVHDUFKHUV�JURXQG�WKHLU�H[SORUDWLRQV�LQ UHDO NQRZOHGJH�SUR�
GXFHG�E\�DQWKURSRORJLVWV�DQG�E\�GHVLJQ�UHVHDUFKHUV�SHUIRUPLQJ�WKH
XSIURQW�UHVHDUFK�IRU�D�GHVLJQ�SURMHFW� 7KURXJK�DQ�DFWLYH�SURFHVV
RI�LGHDWLQJ� LWHUDWLQJ� DQG�FULWLTXLQJ�SRWHQWLDO�VROXWLRQV� GHVLJQ�UH�
VHDUFKHUV�FRQWLQXDOO\�UHIUDPH�WKH�SUREOHP�DV�WKH\�DWWHPSW�WR�PDNH
WKH ULJKW WKLQJ� 7KH�ÀQDO�RXWSXW�RI�WKLV�DFWLYLW\�LV�D�FRQFUHWH�SURE�
OHP�IUDPLQJ�DQG�DUWLFXODWLRQ�RI�WKH�SUHIHUUHG�VWDWH� DQG�D�VHULHV�RI
DUWLIDFWV³PRGHOV� SURWRW\SHV� SURGXFWV� DQG�GRFXPHQWDWLRQ�RI�WKH
GHVLJQ�SURFHVV�µ �=LPPHUPDQ�HW�DO�� ����� S� ����

,Q�P\�UHVHDUFK�DSSURDFK� WKLV�LV�DLGHG�E\�SDUWLFLSDWRU\�GHVLJQ�DQG�LWHUDWLYH
SURWRW\SLQJ� 7KH�GHVLJQ�DUWLIDFWV�SURGXFHG�DUH�YDOXDEOH�RXWFRPHV�WKDW�HP�
ERG\�WKHRU\�DQG�WHFKQLFDO�RSSRUWXQLWLHV�ZRUNLQJ�WRZDUG�WKH�SUHIHUUHG�VWDWH�RI
WKH�ZRUOG �=LPPHUPDQ�HW�DO�� ������ 7KH\�EHFRPH�GHVLJQ�H[HPSODUV�WKDW�PD\
WUDQVIHU�UHVHDUFK�ÀQGLQJV�WR�RWKHU�UHVHDUFKHUV�DQG�WR�SUDFWLWLRQHUV� 7KH\�FDQ
EH�VHHQ�DV�D�SURSRVLWLRQ�IRU�D�SUHIHUUHG�VWDWH�WKDW�LV�RSHQ�IRU�LQVSHFWLRQ� LQWHU�
SUHWDWLRQ� DQG�FULWLTXH� RU�´DV�D�SODFHKROGHU�WKDW�RSHQV�D�QHZ�VSDFH�IRU�GHVLJQ�
DOORZLQJ�RWKHU�GHVLJQHUV�WR�PDNH�DUWLIDFWV�WKDW�WKHQ�EHWWHU�GHÀQH�WKH�UHOHYDQW
SKHQRPHQD�LQ�WKH�QHZ�VSDFHµ �=LPPHUPDQ�HW�DO�� ����� S� �����

,Q�RUGHU�WR�HYDOXDWH�D�FRQWULEXWLRQ�PDGH�WKURXJK�UHVHDUFK�WKURXJK�GHVLJQ�
=LPPHUPDQ�HW�DO� �������VXJJHVW�D�VHW�RI�FULWHULD� 7KHVH�LQFOXGH�GHWDLOHG�GRFX�
PHQWDWLRQ�RI�WKH�GHVLJQ�SURFHVV� VLJQLÀFDQW�LQQRYDWLRQ�WKURXJK�QRYHO�LQWHJUD�
WLRQV�RI�WKHRU\� WHFKQRORJ\� XVHU�QHHG� DQG�FRQWH[W� UHOHYDQFH�WR�WKH�UHDO�ZRUOG�
DQG�H[WHQVLELOLW\�RI�WKH�RXWFRPHV�
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3DUWLFLSDWRU\�GHVLJQ�LV�D�IXQGDPHQWDO�YDOXH�LQ�P\�UHVHDUFK�DSSURDFK� ,W�SXWV
VWURQJ�HPSKDVLV�RQ�LQYROYLQJ�DFWXDO�XVHUV��HYHQ�FLWL]HQV��LQ�WKH�GHVLJQ�RI�QHZ
WHFKQRORJLHV� <HW� WKLV�VKRXOG�FRPH�QDWXUDO�ZKHQ�ZRUNLQJ�ZLWK�FLYLF�HQJDJH�
PHQW� )LWWLQJO\� WKH�6FDQGLQDYLDQ�WUDGLWLRQ�RI�SDUWLFLSDWRU\�GHVLJQ�LWVHOI�KDV
GHPRFUDWLF�URRWV� QDPHO\�LQ�WKH�HPSRZHUPHQW�DQG�HPDQFLSDWLRQ�RI�ZRUNHUV�LQ
WKH�����V�DQG���V �%MHUNQHV� (KQ�	�.\QJ� ����� *UHHQEDXP�	�.\QJ� ������ $W
WKH�WLPH� WKH�UDSLGO\�SURJUHVVLQJ�LQWURGXFWLRQ�RI�FRPSXWHUV�LQ�WKH�ZRUNSODFH
ZDV�VHHQ�E\�PDQ\�LQ�VRFLHW\�DV�D�WKUHDW� 7KHVH�PDFKLQHV� RQH�IHDUHG� PLJKW
FRPH�WR�VWHHU�DQG�FRQWURO�KXPDQ�IDFWRU\�ZRUNHUV�DQG�RIÀFH�HPSOR\HHV�WR�DQ
H[WHQW�ZKLFK�HYHQWXDOO\�PLJKW�PDNH�KXPDQV�VXSHUÁXRXV� +HQFH� SDUWLFLSDW�
RU\�GHVLJQ�VRXJKW�WR�LQYROYH�ZRUNHUV�ERWWRP�XS��L�H�� WKURXJK�WUDGH�XQLRQV��LQ
WKH�GHVLJQ�RI�WKHLU�RZQ�ZRUN�HQYLURQPHQWV�DQG�PRUH�VSHFLÀFDOO\�WKHLU��DFWLYH�
SODFH�LQ�DQ�H[SDQGLQJ�FRPSXWLQJ�LQIUDVWUXFWXUH� ,QVWHDG�RI�GHVNLOOLQJ�ZRUNHUV�
SDUWLFLSDWRU\�GHVLJQ�VRXJKW�WR�DFW�VNLOO�HQKDQFLQJ� ,W�SURYLGHG�ZRUNHUV�ZLWK
UHVRXUFHV�WR�EH�DEOH�WR�DFW�LQ�WKHLU�UHVSHFWLYH�VLWXDWLRQV�EH\RQG�WKH�GXUDWLRQ�RI
WKH�SDUWLFXODU�FR�GHVLJQ�SURFHVV�

:LWK�WKH�WXUQ�RI�WKH�FHQWXU\�FDPH�D�QHZ�ZDYH�RI�WHFKQRORJLFDO�DQG�PHWK�
RGRORJLFDO�FKDOOHQJHV �%¡GNHU� ������ 7HFKQRORJ\�EHFDPH�LQFUHDVLQJO\�PRELOH�
XVH�VLWXDWLRQV�PRYHG�IURP�ZRUN�WR�WKH�UHVW�RI�KXPDQ�OLYHV� DQG�WKH�LGHD�WKDW
WHFKQRORJLHV�ZHUH�GHVLJQHG�DQG�GHSOR\HG�DV�V\VWHPV�RQH�DW�D�WLPH�QR�ORQJHU
IXQFWLRQHG�DV�D�EDVLV�IRU�GHVLJQ� 7RGD\� SDUWLFLSDWRU\�GHVLJQ�QHHGV�WR�KDQGOH
HYHU�PRUH�FRPSOH[�VHWWLQJV�RXWVLGH�RI�ZRUN�DQG�RSHUDWH�ZLWK�QHZ�IRUPV�RI
SDUWLFLSDWLRQ�DQG�HPHUJLQJ�VRFLDO�SUDFWLFHV��H�J�� LQ�VRFLDO�PHGLD�� 7KH�SHUYDV�
LYHQHVV�RI�LQIRUPDWLRQ�WHFKQRORJ\�LQ�KXPDQ�OLIH�SRVHV�QHZ�FKDOOHQJHV�IRU�WKH
ZD\�SDUWLFLSDWLRQ�RFFXUV� LV�VXSSRUWHG� DQG�XQGHUVWRRG�

$ VSHFLÀF�VHW�RI�DLPV�LV�FHQWUDO�WR�D�SDUWLFLSDWRU\�GHVLJQ�DSSURDFK� 7KH
HDUO\ 8WRSLD SURMHFW�HPSKDVL]HG�WKH�QHHG�IRU�WHFKQLFDO�DQG�RUJDQL]DWLRQDO�DO�
WHUQDWLYHV� 7KLV�LV�DFKLHYHG�E\�SURYLGLQJ�KDQGV�RQ�H[SHULHQFH�IRU�ZRUNHUV
GXULQJ�WKH�GHVLJQ�SURFHVV �%¡GNHU� (KQ� .DPPHUVJDDUG� .\QJ�	�6XQGEODG�
������ 7KURXJK�WKLV�KDQGV�RQ�H[SHULHQFH� XVHUV�DV�ZHOO�DV�GHVLJQHUV�H[SORUH
DQG�VHHN�WR�XQGHUVWDQG�WKH�IXWXUH�XVH�VLWXDWLRQ� $ ULFK�WRROER[�RI�PHWKRGV�KDV
EHHQ�GHYHORSHG�WKURXJKRXW�WKH�\HDUV� )RU�H[DPSOH� LQ�SDUWLFLSDWRU\�GHVLJQ
ZRUNVKRSV� UHVHDUFKHUV�RU�GHVLJQHUV�XWLOL]H�D�QXPEHU�RI�GLIIHUHQW�GHVLJQ�DUWL�
IDFWV�VXFK�DV�VFHQDULRV� PRFN�XSV� DQG�SURWRW\SHV�WR�HQJDJH�ZLWK�WKH�GLIIHUHQW
VWDNHKROGHUV�LQ�WKH�SURMHFW�

,Q�P\�UHVHDUFK�WKURXJK�GHVLJQ�DSSURDFK� , DSSO\�SDUWLFLSDWRU\�GHVLJQ�WR
OHDUQ�PRUH�DERXW�WKH�GRPDLQ� DERXW�IXWXUH�XVH�SUDFWLFHV� DQG�DERXW�KRZ�WKHVH
PLJKW�HYROYH�DQG�GHYHORS�IXUWKHU� , ZLOO�GHWDLO�ODWHU�LQ�WKH�LQGLYLGXDO�GHVLJQ
H[SHULPHQWV��&KDSWHU ���WKH�QXPEHU�RI�FRQFUHWH�GHVLJQ�DFWLYLWLHV�DQG�DUWLIDFWV
WKDW�, KDYH�XVHG�WR�IDFLOLWDWH�WKLV�FR�H[SORUDWLRQ�RI�WKH�ÀHOG�

7HFKQRORJ\�PHGLDWHG�FLYLF�HQJDJHPHQW�LV�D�GRPDLQ�ZKHUH�SDUWLFLSDWRU\
GHVLJQ�LV�DOUHDG\�DSSOLHG�DQG�H[SORUHG �H�J�� 0HUNHO�HW�DO�� ������ %HFDXVH�RI�WKH
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KHWHURJHQHRXV�DQG�SDUWO\�RSHQ�DQG�SXEOLF�QDWXUH�RI�WKH�GRPDLQ� VWDNHKROGHUV
DUH�QRW�HDVLO\�LGHQWLÀDEOH�DQ\PRUH� +HQFH� LGHQWLI\LQJ�SRWHQWLDO�VWDNHKROG�
HUV�KDV�EHHQ�D�FKDOOHQJH�LQ�P\�H[SHULPHQWV��VHH�3DSHU ��� 0\�HYHQWXDO�JRDO
LV�WR�HPSRZHU�VWDNHKROGHUV�PRUH�JHQHUDOO\�DQG�VXVWDLQDEO\�LQVWHDG�RI�PHUHO\
PHHWLQJ�WKHLU�QHHGV�ZLWK�D�EHVSRNH�WHFKQLFDO�VROXWLRQ� )RU�VXFK�SXUSRVHV� LQ�
IUDVWUXFWXULQJ�DQG�DUWIXO�LQWHJUDWLRQ�DUH�LQFUHDVLQJO\�VHHQ�DV�LPSRUWDQW�WKHPHV
LQ�SDUWLFLSDWRU\�GHVLJQ�UHVHDUFK �H�J�� .DUDVWL�	�6\UMlQHQ� ������

:LWKLQ�WKH�IUDPH�RI�P\�ÀUVW�GHVLJQ�H[SHULPHQW� SDUWLFLSDWRU\�GHVLJQ�KDV
EHHQ�GLVFXVVHG�LQ�WKH�FRQWH[W�RI�GHVLJQLQJ�IRU�H�JRYHUQPHQW�E\�P\�FR�LQYHVWL�
JDWRUV %¡GNHU�DQG�=DQGHU ������� )XUWKHUPRUH� WKH�XVH�DQG�UROH�RI�SHUVRQDV�LQ
WKLV�SDUWLFXODU�GHVLJQ�HQGHDYRU�DUH�FULWLFDOO\�UHÁHFWHG�XSRQ�E\ %¡GNHU� &KULV�
WLDQVHQ� 1\YDQJ�DQG�=DQGHU �������

��� 3URWRW\SLQJ

,WHUDWLYH�GHVLJQ�DQG�SURWRW\SLQJ�KDV�GRPLQDWHG�P\�UHVHDUFK� $FFRUGLQJO\� ,
VHH�DOO�GHVLJQV�DV�SDUW�RI�DQ�LWHUDWLYH�GHVLJQ�SURFHVV� ZKHUH�WKH�SURWRW\SHV� IRU
D�SHULRG� KROG�RQ�WR�GHVLJQ�GHFLVLRQV �/LP� 6WROWHUPDQ�	�7HQHQEHUJ� ������ DUH
YHKLFOHV�IRU�FRPPXQLFDWLRQ�LQ�WKH�SURMHFW� DQG�VHUYH�XVHUV·�KDQGV�RQ�H[SHUL�
HQFH �%¡GNHU�	�*U¡QE N� ������ 3URWRW\SHV�VWLPXODWH�UHÁHFWLRQ�DQG�DUH�XVHG
WR�IUDPH� UHÀQH� DQG�GLVFRYHU�SRVVLELOLWLHV�LQ�D�GHVLJQ�VSDFH� 7KH\�DUH�LQWHUPH�
GLDWH�RXWFRPHV�WKDW�LQ�YDULRXV�IRUPV�FDSWXUH�ZKDW�ZH�NQRZ�DERXW�WKH�SURGXFW�
WKH�XVH�VLWXDWLRQ� DQG�WKH�GHVLJQ�SURFHVV�

6RPH�RI�WKHVH�SURWRW\SHV�DUH�YHUVLRQV�RI�WKH�ÀQDO�SURGXFW�WKDW�DUH�LQ�YDUL�
RXV�ZD\V�IXOO\�IXQFWLRQDO� ZKLOH�RWKHUV�DW�WKH�RWKHU�H[WUHPH�DUH�H[SHULPHQWDO
DQG�WKURZ�DZD\�SURWRW\SHV�IRUPHG�LQ�PDWHULDOV�DQG�VRIWZDUH�WKDW�KDV�OLWWOH
WR�GR�ZLWK�D�ÀQDO�SURGXFW��H�J�� PRFN�XSV�RU�SDSHU�SURWRW\SHV�� ,Q�JHQHUDO�
DQ�LWHUDWLYH�GHVLJQ�SURFHVV�PRYHV�IURP�SULPLWLYH�DQG�DG�KRF�SURWRW\SHV�WR�
ZDUG�VRPHWKLQJ�WKDW�LV�LQFUHDVLQJO\�VRSKLVWLFDWHG�DQG�UHOLDEOH� <HW� WKHUH�DUH
DOVR�PRYHPHQWV�LQ�WKH�UHYHUVH�GLUHFWLRQ� VXFK�DV�ZKHQ�SDUWLFXODU�HOHPHQWV�RI
D�VRSKLVWLFDWHG�SURWRW\SH�IDLO�DQG�QHHG�WR�EH�UH�LWHUDWHG�LQ�D�PRUH�H[SORUDW�
RU\�PDQQHU� 3URWRW\SHV�PD\�EH�XVHG�ERWK�WR�H[SORUH�VHWWLQJV�DQG�WR�SURYLGH
DQVZHUV�UHJDUGLQJ�IXWXUH�GHVLJQV�

/LP�HW�DO� �������VHH�SURWRW\SLQJ�DV�´IUDPLQJ�DQG�H[SORULQJ�D�GHVLJQ�VSDFH�µ
%\�WUDYHUVLQJ�WKH�GHVLJQ�VSDFH� ZH�FUHDWH�SURWRW\SHV�WKDW�DUH�´SXUSRVHIXOO\
IRUPHG�PDQLIHVWDWLRQV�RI�GHVLJQ�LGHDVµ��VHH�7DEOH ����� /LP�HW�DO� �������YLHZ
SURWRW\SHV�DV�ÀOWHUV�WKDW�DOORZ�GHVLJQHUV�WR�H[SORUH�DQG�IRFXV�RQ�VSHFLÀF�DV�
SHFWV�RI�WKH�GHVLJQ�VSDFH��H�J�� LQ�WHUPV�RI�DSSHDUDQFH� GDWD� IXQFWLRQDOLW\� LQ�
WHUDFWLYLW\� RU�VSDWLDO�VWUXFWXUH�� $W�WKH�VDPH�WLPH� SURWRW\SHV�PDQLIHVW�FHUWDLQ
DVSHFWV�RI�D�GHVLJQ�LGHD�ZKLOH�FRQVLGHULQJ�WKH�GLPHQVLRQV�RI�PDWHULDO� UHVROX�
WLRQ� DQG�VFRSH �/LP�HW�DO�� ������

,QWHUHVWLQJO\� VRPH�RI�WKHVH�GHVLJQ�LGHDV�DUH�DOVR�PDQLIHVWDWLRQV�RI�UHVHDUFK�
3URWRW\SHV�PD\�KROG�DVVXPSWLRQV�RI�DQG�SURSRVLWLRQV�IRU�WKH�ÀHOG�DQG�IRU�IX�
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)XQGDPHQWDO�SURWRW\SLQJ�SULQFLSOH�
3URWRW\SLQJ�LV�DQ�DFWLYLW\�ZLWK�WKH�SXUSRVH�RI�FUHDWLQJ�D�PDQLIHVWDWLRQ�WKDW� LQ�LWV�VLPSOHVW�IRUP� ÀOWHUV
WKH�TXDOLWLHV�LQ�ZKLFK�GHVLJQHUV�DUH�LQWHUHVWHG� ZLWKRXW�GLVWRUWLQJ�WKH�XQGHUVWDQGLQJ�RI�WKH�ZKROH�

(FRQRPLF�SULQFLSOH�RI�SURWRW\SLQJ�
7KH�EHVW�SURWRW\SH�LV�RQH�WKDW� LQ�WKH�VLPSOHVW�DQG�WKH�PRVW�HIÀFLHQW�ZD\� PDNHV�WKH�SRVVLELOLWLHV�DQG
OLPLWDWLRQV�RI�D�GHVLJQ�LGHD�YLVLEOH�DQG�PHDVXUDEOH�

$QDWRP\�RI�SURWRW\SHV�
3URWRW\SHV�DUH�ÀOWHUV�WKDW�WUDYHUVH�D�GHVLJQ�VSDFH�DQG�DUH�PDQLIHVWDWLRQV�RI�GHVLJQ�LGHDV�WKDW�FRQFUHWL]H
DQG�H[WHUQDOL]H�FRQFHSWXDO�LGHDV�

7DEOH ��� 7KH�3ULQFLSOHV�RI�3URWRW\SLQJ�DQG�WKH�$QDWRP\�RI�3URWRW\SHV �/LP�HW�DO��
����� S� ���

WXUH�XVH�SUDFWLFHV� 7KURXJK�SDUWLFLSDWRU\�GHVLJQ� WKH\�DUH�EURXJKW�LQWR�WKH
ZRUOG�DQG�XVHG�WR�FR�H[SORUH�UHODWLRQVKLSV�EHWZHHQ�SHRSOH� WHFKQRORJ\� DQG
WKH�UHVSHFWLYH�GRPDLQ� 3URWRW\SHV�DUH�LQFRPSOHWH�SRUWUD\DOV�RI�GHVLJQ�DQG�UH�
VHDUFK�LGHDV�DQG�PD\�IXUWKHU�EH�XWLOL]HG�WR�FKDOOHQJH�FXUUHQW�DQG�IXWXUH�SUDF�
WLFHV�WKURXJK SURYRW\SLQJ �0RJHQVHQ� ������

��� 0HWKRG�&RQWULEXWLRQV� $ 1HHG�IRU�·6LWXDWHG·�0HWKRGV

([SORULQJ�DQ�HPHUJLQJ�ÀHOG�XVXDOO\�PDNHV�DQ�LQQRYDWLRQ�LQ�PHWKRGV�DQG�WHFK�
QLTXHV�QHFHVVDU\� :LWK�XVH�EHLQJ�LQFUHDVLQJO\�PRELOH� SHRSOH�FDUU\LQJ�DURXQG
DQG�LQWHUDFWLQJ�ZLWK�WHFKQRORJ\�HPEHGGHG�LQ�WKH�HQYLURQPHQW� H[LVWLQJ�ÀHOG
PHWKRGV�KDYH�GLIÀFXOWLHV�DW�IROORZLQJ�DQG�REVHUYLQJ�WKLV�QHZ�DQG�ÁH[LEOH�XVH�
,Q�DGGLWLRQ�WR�QRW�VFDOLQJ�XS� WKH�LQ�VLWX�FKDUDFWHU�RI�WKLV�XVH�DOVR�EULQJV�DERXW
QHZ�TXDOLWLHV�RI�KXPDQ�OLIH�WKDW�QHHG�WR�EH�VWXGLHG�LQ�QHZ�ZD\V� /DERUDWRU\
H[SHULPHQWV�DUH�OHVV�PHDQLQJIXO�DQG�KHOSIXO�WR�WKLV�HQG� ,QVWHDG� VXFK�VWXGLHV
DUH�LQFUHDVLQJO\�VRXJKW�WR�EH�FRQGXFWHG LQ�WKH�ZLOG �5RJHUV�HW�DO�� ����� 0F�
0LOODQ� 0RUULVRQ� %URZQ� +DOO�	�&KDOPHUV� ����� %URZQ� 5HHYHV�	�6KHUZRRG�
������ <HW� WKHUH�LV�SOHQW\�RI�URRP�IRU�PHWKRG�LQQRYDWLRQ�DURXQG�LQ�WKH�ZLOG
VWXGLHV�IRU�PRELOH�DQG�XELTXLWRXV�V\VWHPV�

%DQQRQ �������DUJXHG�LQ�KLV�SDSHU�´IURP�KXPDQ�IDFWRUV�WR�KXPDQ�DFWRUVµ
IRU�WKH�QHHG�WR�XQGHUVWDQG�WHFKQRORJ\�VLWXDWHG�LQ�UHDOLVWLF�XVH�VLWXDWLRQV�DQG
WKH�QHHG�WR�ZRUN�ZLWK�XVHUV�LQ�GHVLJQ� +RZHYHU� WKLV�EHFRPHV�LQFUHDVLQJO\�GLI�
ÀFXOW�LQ�HYHU�PRUH�FRPSOLFDWHG�XVH�VHWWLQJV�RXWVLGH�RI�WKH�ZRUNSODFH� (DUOLHU�
XVH�VLWXDWLRQV�DQG�FRPPXQLWLHV�RI�SUDFWLFH� H�J�� ZLWKLQ�RUJDQL]DWLRQV� ZHUH
UDWKHU�ZHOO�HVWDEOLVKHG�DQG�FRXOG�WKXV�RIWHQ�IXQFWLRQ�DV�D�XQLW�RI�DQDO\VLV�
*UXGLQ �������DGGUHVVHG�VRPH�RI�WKHVH�QHZ�FKDOOHQJHV�RI�XELFRPS� LQ�SDUWLFX�
ODU�WKDW�DSSOLFDWLRQV�DUH�QR�ORQJHU�DERXW�WKH�·KHUH�DQG�QRZ�· PHDQLQJ�WKDW�XVH
VLWXDWLRQV�VWUHWFK�LQWR�HYHU\ZKHUH�DQG�IRUHYHU� 7KLV�KDV�FRQVHTXHQFHV�IRU�WKH
PHWKRGV�ZLWK�ZKLFK�ZH�DQDO\]H�DQG�GHVLJQ�XELTXLWRXV�WHFKQRORJLHV� EHFDXVH
PDQ\�RI�WKH�PHWKRGV�GHSOR\HG�KHQFH�IDU�ZHUH�DGGUHVVLQJ�VLWXDWLRQV�ZKHUH
SHRSOH�DFW� SHUKDSV�WRJHWKHU� ZLWKLQ�TXLWH�ZHOO�XQGHUVWRRG�VHWWLQJV� WLPH�VSDQV�
DQG�ORFDWLRQV� ,Q�FRQWUDVW� XELTXLWRXV�WHFKQRORJLHV�DUH�RIWHQ�GHVLJQHG�IRU�XVH
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VLWXDWLRQV�WKDW�DUH�QRW�ZHOO�XQGHUVWRRG�DQG�LQ�WKH�PDNLQJ�
)LHOG�PHWKRGV�KDYH�EHHQ�ZLGHO\�GLVFXVVHG�LQ�WHUPV�RI�HYDOXDWLQJ�V\VWHPV

LQ�WKH�ÀHOG��H�J�� IRU�LGHQWLI\LQJ�XVDELOLW\�LVVXHV�� 0XOWLSOH�FRQIHUHQFH�ZRUN�
VKRSV�RQ�PHWKRGV�IRU�VWXG\LQJ�PRELOH�XVHU�H[SHULHQFH�KDYH�WDNHQ�SODFH �H�J��
1DNKLPRYVN\� (FNOHV�	�5LHJHOVEHUJHU� ����� 3RSSLQJD� ������ 0RUH�JHQHUDO
OLWHUDWXUH�UHYLHZV�KDYH�SURYLGHG�DQ�RYHUYLHZ�RI�WKH�PHWKRGV�XVHG�LQ�PRELOH
+&, �+DJHQ� 5REHUWVRQ� .DQ�	�6DGOHU� ����� .MHOGVNRY�	�3DD\� ������ $GGL�
WLRQDOO\� WKH�WRSLF�LV�DOVR�RI�ZLGH�LQWHUHVW�LQ�WKH�XELFRPS�FRPPXQLW\ �H�J�� &RQ�
VROYR�HW�DO�� ������ :KDW�, DP� KRZHYHU� PRUH�GLUHFWO\�FRQFHUQHG�ZLWK�LV�XVLQJ
SDUWLFLSDWRU\�PHWKRGV�IRU�H[SORUDWLRQ�LQ�WKH�ÀHOG� WKDW�LV� DV�D�GHVLJQ�DFWLYLW\
WKDW�RSHQV�XS�WKH�GHVLJQ�VSDFH�UDWKHU�WKDQ�FORVLQJ�IXUWKHU�H[SORUDWLRQ�GRZQ
E\�HYDOXDWLQJ�RU�WHVWLQJ�D�·ÀQLVKHG·�DSSOLFDWLRQ� 7KLV�QHHG�IRU�D�ULFK�XQGHU�
VWDQGLQJ�RI�WKH�ÀHOG�DQG�LWV�VSDWLR�WHPSRUDO�UK\WKPV�DQG�LQWULFDFLHV�LV�HFKRHG
DQG�HYHQ�PRUH�SURQRXQFHG�ZKHQ�GHVLJQLQJ�IRU�QDWXUDO�SODFHV �FI� %LGZHOO�	
%URZQLQJ� ����� SS� �������

����� :DONVKRSV

:DONVKRSV�DUH�D�YDULDWLRQ�RI�FODVVLFDO�SDUWLFLSDWRU\�GHVLJQ�ZRUNVKRSV� 7KH
WHFKQLTXH�RULJLQDWHG�RXW�RI�D�GHVLUH�WR�H[SORUH�VLWXDWHG�WHFKQRORJLHV��VXFK�DV�
H�J�� PRELOH�ORFDWLRQ�EDVHG�V\VWHPV�RU�XELTXLWRXV�WHFKQRORJLHV��WRJHWKHU�ZLWK
SDUWLFLSDQWV�RXW�LQ�WKH�ÀHOG� ZKHUH�SHRSOH�FDQ�DFWXDOO\�WU\�SURWRW\SHV�RXW�E\
LQWHUDFWLQJ�ZLWK�WKH�ULFK�HQYLURQPHQW� $Q\�NLQG�RI�GHVLJQ�DUWLIDFW�FDQ�EH�XVHG
DQG�EURXJKW�RXWGRRU� <HW� ZDONVKRSV�ZRUN�EHVW�ZKHQ�WKH�DUWLIDFW�DFWXDOO\�UH�
DFWV�WR�DVSHFWV�RI�WKH�HQYLURQPHQW�²�H�J�� ZKHQ�D�UXQQLQJ�SURWRW\SH�UHDFWV�WR�D
*36 SRVLWLRQ�RU�WKH�XVHU�WDNHV�D�SKRWR�WKURXJK�LW� 0HUHO\�VLWXDWLQJ�SDUWLFLSDQWV
LQ�WKH�DFWXDO�FRQWH[W� KRZHYHU� DOUHDG\�LQYLJRUDWHV�DQG�LQVSLUHV�WKHLU�WKLQNLQJ
DQG�UHÁHFWLRQV�LQ�D�ZD\�WKDW�PD\�EH�FRPSOHPHQWDU\�WR�LQGRRU�DFWLYLWLHV�

:DONVKRSV�SURYLGH�KDQGV�RQ�H[SHULHQFH�LQ�PRUH�UHDOLVWLF�XVH�VHWWLQJV��WKDQ�
H�J�� ZRUNVKRS�URRPV��E\�XUJLQJ�SDUWLFLSDQWV�WR�FDUU\�RXW�FRQFUHWH�WDVNV�RQ�D
SURWRW\SH�ZKLOH�RXW�RQ�D����WR����PLQXWH�VFHQDULR�EDVHG�ZDON�WRJHWKHU�ZLWK
WKH�LQYHVWLJDWRUV� 7KH�SULPDU\�JRDO�LV�WR�H[SORUH�DQG�XQGHUVWDQG�WKH�GHVLJQ
VSDFH�LQ�VXFK�SDUWLFXODU�VHWWLQJV� 7KH�IRFXV�RI�WKH�WHFKQLTXH� KRZHYHU� OLHV�RQ
XQGHUVWDQGLQJ�WKH�PHGLDWLQJ�WHFKQRORJ\ ZLWKLQ�WKHVH�VHWWLQJV� UDWKHU�WKDQ�WKH�HQ�
YLURQPHQW�DV�VXFK� +HQFH� ZLWK�WKLV�DSSURDFK� ZH�VWULYH�WR�EULQJ�WKH�GHVLJQ
ZRUN�LQWR�WKH�FRQWH[W�RI�XVH� UDWKHU�WKDQ�EULQJLQJ�WKH�XVH�FRQWH[W�EDFN�LQWR�WKH
ZRUNVKRS�URRP �FI� 2XODVYLUWD� .XUYLQHQ�	�.DQNDLQHQ� ����� (ULNVVRQ� /XG�
YLJVHQ� /\NNH�2OHVHQ�	�1LHOVHQ� ������ :DONVKRSV�HPSOR\�ZDONLQJ��L�H�� DV�LQ
JRLQJ�IRU�D�ZDON��DV�D�WKLQNLQJ�WRRO�WR�VWLPXODWH�UHÁHFWLRQ�DV�ZHOO�DV� WKURXJK
LWV�LQ�VLWX�QDWXUH� D�WRRO�IRU�FORVHU�UHODWLRQ�WR�WKH�XVH�FRQWH[W� 7KURXJK�EULQJLQJ
SDUWLFLSDQWV�LQWR�WKH�HQYLURQPHQW� ZH�HQFRXUDJH�UHÁHFWLRQV�RQ�DQG�UHPLQLV�
FHQFHV�RI�HYHU\GD\�OLYHG�H[SHULHQFH�

5DWKHU�WKDQ�VWDQGLQJ�RQ�LWV�RZQ� ZH�FRQFHSWXDOL]H�ZDONVKRSV�DV�D�SDUW�RI
DQG�FRPSOHPHQW�WR�WUDGLWLRQDO�ZRUNVKRSV� ZKHUH�WKH\�FDQ�EH�HPEHGGHG�DV
RQH�RI�WKH�DFWLYLWLHV�RQ�WKH�DJHQGD� :DONVKRSV�DUH�WKRXJKW�WR�FRQVLVW�RI�DW�OHDVW
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WKUHH�SDUWV� ����$ EULHÀQJ�ZKHUH� H�J�� DLP�RI�WKH�VWXG\�DQG�WKH�GHVLJQ�DUWLIDFW
DUH�EULHÁ\�LQWURGXFHG� ����7KH�RXWGRRU�ZDON�LWVHOI� ZKHUH�SDUWLFLSDQWV�LQWHUDFW
ZLWK�WKH�HQYLURQPHQW� H�J�� WKURXJK�SUHSDUHG�SRLQWV�RI�LQWHUHVW�RU�SUREOHP�
FHQWHUHG�WDVNV� $QG� ����D�IROORZ�XS�GLVFXVVLRQ�LQ�D�PRUH�UHOD[HG��LQGRRU��VHW�
WLQJ� ZKHUH�VRPH�RI�WKH�LGHDV� VXJJHVWLRQV� DQG�WHQVLRQV�IURP�WKH�ZDON�DUH�GLV�
FXVVHG�LQ�PRUH�GHSWK� 7KLV�ODVW�SDUW�FDQ�EH�IDFLOLWDWHG�E\�PDWHULDOV�SURGXFHG�E\
SDUWLFLSDQWV�GXULQJ�WKH�ZDON��H�J�� SKRWRV�WDNHQ� WRSLFV�FUHDWHG� RU�VFUHHQVKRWV
RI�WKH�DSSOLFDWLRQ�� 7KLV�ZD\� WKH�DFWLYLW\�PD\�IDFLOLWDWH�IXUWKHU�GLVFXVVLRQ�DQG
FR�H[SORUDWLRQ�EDVHG�RQ�WKH�JDWKHUHG�KDQGV�RQ�H[SHULHQFH�

7KH�ZDONVKRS�WHFKQLTXH�LV�SUHVHQWHG�DQG�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�3DSHU
�� ,W�KDV�EHHQ�DSSOLHG�H[WHQVLYHO\�DQG�LQ�VHYHUDO�YDULDWLRQV�IRU�GLIIHUHQW�SXU�
SRVHV�LQ�WKUHH�RI�WKH�IRXU�GHVLJQ�H[SHULPHQWV�LQFOXGHG�LQ�WKLV�GLVVHUWDWLRQ��VHH
&KDSWHU � DQG�3DSHUV �� �� DQG ���

����� ([SORUDWRU\�)LHOG�7ULDOV

,Q�3DSHU �� ZH�GLVFXVV�YHU\�VSHFLÀFDOO\�WKH�PHULWV�RI�ÀHOGV�WULDOV�DV�SDUW�RI�DQ
LWHUDWLYH�GHVLJQ�SURFHVV�LQ�D�VSHFLÀF�FDVH��L�H�� WKH0HQLQJ#3DUN H[SHULPHQW� VHH
&KDSWHU ����� $PDMRU�FRQFHUQ�RI�·HYDOXDWLQJ·�XELFRPS�V\VWHPV�LV�WR�VWXG\�KRZ
SUDFWLFHV�DQG�FRQWH[W�RI�XVH�HPHUJH�DQG�GHYHORS�RYHU�WLPH�ZKHQ�QHZ�WHFKQR�
ORJ\�LV�LQWURGXFHG� :KHQ�D�VRSKLVWLFDWHG�SURWRW\SH�RI�D�VLWXDWHG�WHFKQRORJ\
FDQ�VWDQG�RQ�LWV�RZQ�WZR�IHHW� ZH�ZDQW�WR�VHH�KRZ�SHRSOH�ZRXOG�DFWXDOO\�XVH
LW�LQ�PRUH�UHDOLVWLF�VHWWLQJV�DQG�RYHU�WLPH� 7KH�FHQWUDO�DLP�RI�RXU�ÀHOG�WULDOV�
KRZHYHU� LV�WR�IDFLOLWDWH�IXUWKHU�H[SORUDWLRQ�RI�WKH�ÀHOG�ZLWK�VXFK�D�SURWRW\SH
UDWKHU�WKDQ�LWV�HYDOXDWLRQ�

0\�GLVFXVVLRQ�RI�H[SORUDWRU\�ÀHOG�WULDOV�DGGV�WR�WKH�UHQHZHG�LQWHUHVW�LQ
PHWKRG�DQG�WKH�YDOXH�RI�ÀHOG�WULDOV� DQG�KRZ�VXFK�H[SHULPHQWV�VKRXOG��RU
VKRXOG�QRW��EH�FRQGXFWHG�LQ�PRUH�QDWXUDOLVWLF�VHWWLQJV �.MHOGVNRY� 6NRY� $OV
	�+¡HJK� ����� 5RJHUV�HW�DO�� ����� 0F0LOODQ�HW�DO�� ����� %URZQ�HW�DO�� ������
,Q�JHQHUDO� , DJUHH�ZLWK %URZQ�HW�DO� �������WKDW�ZH�QHHG�´PXFK�JUHDWHU�LQQRY�
DWLRQ�LQ�PHWKRGV�DURXQG�WULDOV� D�EUHDN�DZD\�IURP�WKH�DVVXPSWLRQ�WKDW�WULDOV
VKRXOG�EH�DV�·QDWXUDO·�DV�SRVVLEOHµ��S� ������ , DUJXH�IRU�DQ�DSSURDFK�WKDW�GRHV
QRW�VHHN�WR�EH�·QDWXUDO·�LQ�D�PLPHWLF�VHQVH� L�H�� WKDW�GRHV�QRW�UHJDUG�ÀHOG�WULDOV
DV�VLPXODWLRQV�RI�XVH�DV�LW�ZRXOG�DOOHJHGO\�RFFXU�RXWVLGH�DQG�LQGHSHQGHQW�RI
ÀHOG�WULDOV�

,Q�WKH�SDSHU� ZH�KHQFH�LQYHVWLJDWH�LQ�ZKLFK�IRUPV�ÀHOG�WULDOV�DUH�D�ZRUN�
DEOH�PRGHO�DV�SDUW�RI�DQ�H[SORUDWRU\�GHVLJQ�SURFHVV� VSHFLÀFDOO\� IRU�VSRUDGLF�
PRELOH� QRQ�ZRUN�VHWWLQJV� 5HJDUGLQJ�RXU�RZQ�HIIRUWV� LW�WXUQHG�RXW�WR�EH�VXU�
SULVLQJO\�GLIÀFXOW�WR�VWXG\�RXU�SURWRW\SH�LQ�D�VHWWLQJ�WKDW�VWUHWFKHV�RYHU�WLPH�
SODFH� DQG�ZLWKRXW�D�SUHVHOHFWHG�VHW�RI�XVHUV� $QDO\]LQJ�RXU�GLIÀFXOWLHV� ZH�GH�
YHORSHG�D�JHQHUDO�PRGHO�IRU�PHWKRGV�VWXG\LQJ�XELFRPS�V\VWHPV� 7KH�PRGHO
WDNHV�WKH�IROORZLQJ�ÀYH�GLPHQVLRQV�LQWR�DFFRXQW� WKH�XVH�VLWXDWLRQ� WKH�LQYROYH�
PHQW�RI�WKH�LQYHVWLJDWRU� WKH�SDUWLFLSDQWV� WLPH� DQG�WKH�VRSKLVWLFDWLRQ�RI�WKH
SURWRW\SH��VHH�)LJXUH ����� :KDW�LV�W\SLFDOO\�XQGHUVWRRG�DV�D�XELFRPS�WULDO
XVH�H[LVWV�DW�RQH�HQG�RI�WKHVH�GLPHQVLRQV�ZKHUH�WKH�ÀQLVKHG�SURWRW\SH�LV�XVHG
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)LJXUH ��� $ PRGHO�RI�ÀYH�GLPHQVLRQV�IRU�PHWKRGV�VWXG\LQJ�XELTXLWRXV�FRPSXWLQJ
V\VWHPV�

E\�YROXQWDU\�XVHUV�LQ�UHDO� XQ�WDPSHUHG�XVH�VLWXDWLRQV�DW�D�VDIH�GLVWDQFH�IURP
GHVLJQHUV�DQG�UHVHDUFKHUV� 2Q�WKH�RWKHU�H[WUHPH� ZH�W\SLFDOO\�ÀQG�PRFN�XS
SURWRW\SHV�XVHG�LQ�ZRUNVKRS�VHWWLQJV�LQ�FORVH�LQWHUDFWLRQ�ZLWK�WKH�LQYHVWLJDW�
RUV� +RZHYHU� WKHUH�DUH�PDQ\�RWKHU�ZD\V�LQ�ZKLFK�WKHVH�GLPHQVLRQV�PD\�EH
FRPELQHG�

7KH�PRGHO�KHOSV�WR�JDXJH�WKH�QXPEHU�RI�LQGLYLGXDO�DFWLYLWLHV�FDUULHG�RXW�LQ
DQ�LWHUDWLYH�GHVLJQ�SURFHVV�E\�PRYLQJ�EDFN�DQG�IRUWK�DORQJ�WKHVH�GLPHQVLRQV�
+RZ�ZH�PD\�SRVLWLRQ�D�VSHFLÀF�DFWLYLW\�LV�D�PHWKRGRORJLFDO�FKRLFH� <HW� WKLV�LV
QRW�DQ�HLWKHU�RU� 2XU�PRGHO�KHOSV�WR�EULGJH�WKH�JDS�EHWZHHQ�SURWRW\SLQJ�DQG
ZRUNVKRSV�RQ�WKH�RQH�KDQG�DQG�IXOO�EORZQ�ÀHOG�WULDOV�RQ�WKH�RWKHU�E\�ORFDWLQJ
FULWLFDO�DVSHFWV�RI�WKHVH�PHWKRGV�RQ�WKH�LQGLYLGXDO�GLPHQVLRQV�

2Q�WKH�EDVLV�RI�WKLV�PRGHO� ZH�IRUPXODWH�DQ�RSHQO\�LQWHUDFWLYH�DSSURDFK
WR�ÀHOG�WULDOV� ZKLFK�ZH�WKLQN�PLJKW�SURYH�WR�EH�ERWK�PRUH�YLDEOH�DQG�PRUH
LQVLJKWIXO� 3XUVXLQJ�WKLV�DSSURDFK� ZH�DWWUDFW� UDWKHU�WKDQ�UHFUXLW� DFWXDO�IXWXUH
XVHUV�WR�DQ�RSHQ�V\VWHP� :H�LQWHUDFW�ZLWK��VRPH�RI��WKHP�GLUHFWO\�DQG�WDNH�WKHLU
H[SHULHQFHV�RI�XVLQJ�WKH�V\VWHP�DV�D�VSULQJERDUG�IRU�LQ�GHSWK�H[SORUDWLRQV�RI
WKHLU�SHUVSHFWLYHV�DQG�LQVLJKWV�DERXW�WKH�FRQFUHWH�V\VWHP� WKH�EURDGHU�FRQFHSW�
DQG�SRWHQWLDOV�DQG�WHQVLRQV�IRU�IXWXUH�DSSURDFKHV�LQ�JHQHUDO�

7KHUH�DUH�IXQGDPHQWDO�HSLVWHPRORJLFDO�LVVXHV�XQGHUO\LQJ�WKH�FKDOOHQJHV�RI
ÀHOG�WULDOV�LQ�LWHUDWLYH�GHVLJQ� 7UDGLWLRQDOO\� ÀHOG�WULDOV�KDYH�ORRNHG�DW�XVH�DV�LW
LV�KHUH�DQG�QRZ� DQG�SRVVLEO\�DV�LW�KDV�GHYHORSHG�WR�EHFRPH�ZKDW�LW�LV� 'HVLJQ
QHHGV�WR�ZRUN�ZLWK�IXOO\�IXQFWLRQDO�SURWRW\SHV�WR�ORRN�DKHDG�DQG�H[SORUH�ZKDW
SDUWLFLSDQWV�PLJKW�GR�WRZDUG�XVH�SUDFWLFHV�WKDW�DUH�VWLOO�HPHUJLQJ�DQG�LQ�WKH
PDNLQJ� :H�WKXV�DUJXH�WKDW�ÀHOG�WULDOV�PLJKW�EH�EHWWHU�WKRXJKW�RI�DV�D�SDUW�RI�
UDWKHU�WKDQ�DV�DQ�DVVHVVPHQW�RI� DQ�LWHUDWLYH�GHVLJQ�SURFHVV�

��� 0HWKRG�5HÁHFWLRQ

,Q�WKLV�FKDSWHU� , KDYH�GHVFULEHG�DQG�PRWLYDWHG�P\�JHQHUDO�UHVHDUFK�DQG�GHVLJQ
DSSURDFK� 7KH�LQFOXGHG�SDSHUV�DQG�WKH�IROORZLQJ�FKDSWHU�RQ�WKH�LQGLYLGXDO
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GHVLJQ�H[SHULPHQWV�RI�P\�GLVVHUWDWLRQ�ZLOO�SURYLGH�PRUH�GHWDLOHG�LQIRUPDWLRQ
RQ�WKH�FRQFUHWH�WHFKQLTXHV� DFWLYLWLHV� DQG�DUWLIDFWV�XWLOL]HG�LQ�WKH�SURFHVVHV�
)LUVW� KRZHYHU� , ZDQW�WR�EULHÁ\�UHÁHFW�RQ�WKH�DSSURSULDWHQHVV�RI�WKH�PHWKRGV
DQG�WHFKQLTXHV�DSSOLHG�WKURXJKRXW�WKH�ZRUN�UHSRUWHG�KHUH�

7KURXJKRXW�P\�ZRUN� , KDYH�HPSOR\HG�YDULRXV�PHWKRGV�WR�REWDLQ�UHVXOWV
RI�YDU\LQJ�FKDUDFWHU� :LWK 0RELOH�'HPRFUDF\ DV�WKH�LQLWLDO�GHVLJQ�H[SHULPHQW�
ZH�KDYH�HQWHUHG�D�FRPSOHWHO\�QHZ�ÀHOG� $W�LWV�FRUH� WKLV�ÀHOG�KDV�WKH�YDOXHV
RI�SDUWLFLSDWLRQ�DQG�FLYLF�HQJDJHPHQW� 'XH�WR�WKH�QRYHOW\�RI�WKH�ÀHOG�DQG�LWV
FRUH�YDOXHV� ZH�KDYH�EHHQ�LQWHUHVWHG�LQ�D�GHHS�DQG�FRPSUHKHQVLYH�H[SORUDWLRQ
RI�WKH�RSSRUWXQLWLHV�DQG�WHQVLRQV�PRELOH�ORFDWLRQ�EDVHG�WHFKQRORJLHV�SRVH�IRU
FLYLF�HQJDJHPHQW�LQ�ODQG�XVH�SODQQLQJ� 7KHUHIRUH� DQ�RSHQ�HQGHG� ODUJHO\�XQ�
GLUHFWHG�SDUWLFLSDWRU\�GHVLJQ�SURFHVV�ZLWK�FLWL]HQV�DQG�SODQQHUV�DQG�D�SOHWKRUD
RI�GLIIHUHQW�GHVLJQ�DFWLYLWLHV�KDV�EHHQ�HPSOR\HG� :H�KDYH�PDGH�XVH�RI�LWHUDWLYH
SURWRW\SLQJ�WR�FR�JHQHUDWH�YDULRXV�GHVLJQ�DUWLIDFWV�RI�YDU\LQJ�VRSKLVWLFDWLRQ
WKDW�ÀOWHUHG�GLIIHUHQW�DVSHFWV�RI�WKH�GHVLJQ�VSDFH� 7KLV�KDV�VHUYHG�XV�ZHOO�DQG
ZH�KDYH�EHHQ�DEOH�WR�IRUPXODWH�UHOHYDQW�LPSOLFDWLRQV�IRU�WKH�WHFKQRORJ\�DQG�WKH
ÀHOG� WR�FRPH�XS�ZLWK�FRQFUHWH�GHVLJQ�LGHDV�PDQLIHVWHG�LQ�SURWRW\SHV� DQG�WR
SURYLGH�FRQFHSWXDOL]DWLRQV�FRQWULEXWLQJ�WR�WKH�QRWLRQ�RI�VLWXDWHG�HQJDJHPHQW�
7KH�H[SHULPHQW�LQIRUPV�WKH�YHU\�IRXQGDWLRQV�RI�P\�GLVVHUWDWLRQ�DQG�LQLWLDWHV
WKH�FRQFHSWV�WKDW�KDYH�EHHQ�IXUWKHU�VSHOOHG�RXW�LQ�ODWHU�H[SHULPHQWV� $PRQJ
WKHVH�FRQFHSWV�DUH�WKH�QRWLRQV�RI�LQ�VLWX�DQG�H[�VLWX�UHÁHFWLRQ�DQG�DFWLRQ� DQG
WKHUHE\�D�ÀUVW�KLQW�DW�D�QRWLRQ�RI�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUHV�

(PHUJLQJ�IURP�DQ�LGHD�LQ�D�SDUWLFLSDWRU\�GHVLJQ�ZRUNVKRS� ZH�LQLWLDWHG
WKH $5 &LW\ GHVLJQ�H[SHULPHQW� ,W�KDV�VRXJKW�WR�H[SORUH�WHFKQLFDO�SRVVLELOLW�
LHV�RI�SODFH�PHGLDWLRQ� $V�D�UHVXOW� WKH�H[SHULPHQW�KDV�SURYLGHG�D�SURRI�RI
FRQFHSW�SURWRW\SH�WKDW�KDV�GHPRQVWUDWHG�WKH�SRVVLELOLWLHV�RI�DXJPHQWHG�UHDO�
LW\�IRU�XUEDQ�SODQQLQJ� $GGLWLRQDOO\� DQDO\WLFDO�ZDONVKRSV�ZLWK�WKH�SURWRW\SH
KDYH�KHOSHG�PH�WR�REWDLQ�D�ULFKHU�FRQFHSWLRQ�RI�SODFH�PHGLDWLRQ�DQG�WR�XQGHU�
VWDQG�WKH�SURSHUWLHV�RI�VLWXDWHG�LPPHUVLRQ� L�H�� WKH�IHHOLQJ�RI�DFWXDOO\�EHLQJ
WKHUH� PHGLDWHG�E\�WHFKQRORJ\�

:LWK 0HQLQJ#3DUN� ZH�KDYH�EURXJKW�WKH�SUHYLRXVO\�GHYHORSHG�SURWRW\SHV
EDFN�LQWR�WKH�ÀHOG�DQG� WKURXJK�WKHLU�LQWURGXFWLRQ� KDYH�H[SORUHG�WKH�SRWHQWLDOV
DQG�WHQVLRQV�RI�VXFK�NLQGV�RI�WHFKQRORJLHV�IRU�FLYLF�HQJDJHPHQW�LQWHJUDWHG�LQWR
SHRSOH·V�HYHU\GD\�OLYHV� )XUWKHUPRUH� 0HQLQJ#3DUN KDV�VRXJKW�WR�GLUHFWO\�H[�
SHULPHQW�ZLWK�QHZ�IRUPV�RI�VWURQJO\�FRXSOLQJ�GLJLWDO�WRSLFV�WR�SK\VLFDO�SODFHV�
7KLV�KDV�EHHQ�DFKLHYHG�E\�SURSRVLQJ�YDULRXV�QHZ�GHVLJQ�LGHDV�PDQLIHVWHG�LQ
WKH�SURWRW\SHV�WR�SDUWLFLSDQWV� :H�KDYH�VRXJKW�WR�HPSOR\�WKH�ÀHOG�WULDO�PHWKRG
DV�DQ�LQVWUXPHQW�IRU�IXUWKHU�H[SORUDWLRQ�RI�WKH�ÀHOG�ZLWK�VRSKLVWLFDWHG�SURWR�
W\SHV� <HW� ZH�IHOO�VOLJKWO\�VKRUW�RI�UHDFKLQJ�WKH�JRDO�RI�PHDQLQJIXO�IXUWKHU
H[SORUDWLRQ� DV�ZH�GLVFXVV�H[WHQVLYHO\�LQ�3DSHU �� ,Q�UHÁHFWLRQ� D�PRUH�RSHQ
DQG�LQWHUDFWLYH�DSSURDFK�WR�ÀHOG�WULDOV� DV�ZH�KDYH�SURSRVHG�LQ�3DSHU �� ZRXOG
KDYH�EHHQ�PRUH�EHQHÀFLDO�WR�RXU�JRDO�

,Q ,·P�<RXU�%RG\� P\�JRDO�KDV�EHHQ�WR�XQGHUVWDQG�KRZ�SHRSOH� \RXWK�LQ
WKLV�FDVH� DFWXDOO\�XVH�VXFK�D�V\VWHP�LQ�WKH�UHDO�ZRUOG� 7R�WKLV�H[WHQW� WKH�H[�
SHULPHQW�KDV�SURYLGHG�D�ÀWWLQJ�FRPSOHPHQW�WR�WKH�RWKHU�GHVLJQ�H[SHULPHQWV



�� &KDSWHU�� 0HWKRG

E\�XQFRYHULQJ�ZD\V�LQ�ZKLFK�FLYLF�GLVFXVVLRQV�DUH�HPHUJLQJ�LQ�WKH�ZLOG� ,W
KDV�VWXGLHG�DFWXDO�DQG�HPHUJLQJ�XVH�SUDFWLFHV�DV�ZHOO�DV�DSSURSULDWLRQ�RI�WKH
V\VWHP� 7R�WKLV�HQG� DQDO\]LQJ�DFWXDO�FRQWHQW�DQG�XVDJH�GDWD�KDV�EHHQ�YHU\
IUXLWIXO� )XUWKHU�UHOHYDQW�DVSHFWV�FRXOG�KDYH�EHHQ�H[SORUHG�LI�WKH�VWXG\�ZDV
IROORZHG�XS�ZLWK�LQWHUYLHZV�ZLWK�SDUWLFLSDQWV�²�IRU�H[DPSOH� KRZ�XVLQJ�WKH
V\VWHP��SRWHQWLDOO\��LQWHJUDWHG�ZLWK�WKHLU�HYHU\GD\�OLIH� <HW� WKLV�KDV�QRW�EHHQ
LQWHQGHG�DQG�QRW�SRVVLEOH�ZLWKLQ�WKH�IUDPH�DQG�VHWXS�RI�WKDW�UHVHDUFK�SURMHFW�

,Q�JHQHUDO� WKH�SDUWLFLSDWRU\�GHVLJQ�PHWKRGV�WKDW�, DSSOLHG�KDYH�VXJJHV�
WHG�SRWHQWLDOLWLHV�IRU�IXWXUH�XVH�SUDFWLFHV�DQG�XQGHUOLQHG�WKHP�ZLWK�FRQFUHWH
PDQLIHVWDWLRQV�RI�GHVLJQ�LGHDV�WKURXJK�SURWRW\SHV�DQG�RWKHU�GHVLJQ�DUWLIDFWV
WKDW�H[SOLFDWH�FRQFHSWXDOL]DWLRQV�IRU�WKH�ÀHOG� +RZHYHU� SDUWLFLSDWRU\�GHVLJQ
DV�D�WUDGLWLRQ�VHHNV�WR�WULJJHU�TXHVWLRQV�ZKLFK�JR�EH\RQG�WKH�PHUH�VFKRODUO\
GHVLUH�WR�JDLQ�NQRZOHGJH�RI�D�GRPDLQ� :KDW�DUH�WKH�DFWXDO�RXWFRPHV�RI�WKHVH
�GHVLJQ��SURFHVVHV�IRU�SDUWLFLSDQWV" +DYH�ZH�LQGHHG�HPSRZHUHG�SDUWLFLSDQWV
IRU�WKHLU�IXWXUH�OLIH��H�J�� HQKDQFHG�WKHLU�VNLOOV�" +DV�WKH�SURMHFW�LQ�WKDW�UHJDUG
EHHQ�VXVWDLQDEOH" 6XFK�TXHVWLRQV�DUH�LPSRUWDQW�²�HYHQ�PRUH�VR�LQ�D�SROLWLFDO
GRPDLQ�VXFK�DV�PLQH� <HW� LW�KDV�QRW�EHHQ�P\�DLP�WR�FKDQJH�H[LVWLQJ�SUDF�
WLFHV�UDGLFDOO\� 1RQH�RI�WKH�SURWRW\SHV�KDV�DFWXDOO\�EHHQ�GLUHFWO\�LPSOHPHQWHG
LQWR�SURGXFWLRQ�V\VWHPV�RU�OHG�WR�FKDQJHV�LQ�H[LVWLQJ�V\VWHPV�WR�WKH�EHVW�RI�P\
NQRZOHGJH� <HW� WKRVH�WKDW�SDUWLFLSDWHG��ERWK�SODQQHUV�DQG�FLWL]HQV��FHUWDLQO\
REWDLQHG�QHZ�SHUVSHFWLYHV�RQ�ZKDW�LW�PHDQV�WR�SDUWLFLSDWH�LQ�FLYLF�HQJDJHPHQW
SURFHVVHV�²�D�QHZ�VHQVLWLYLW\�DQG�DZDUHQHVV�IRU�OLVWHQLQJ�WR�WKH�RSSRVLWH�VLGH
DQG�D�GHPRQVWUDWLRQ�RI�QHZ�SRVVLELOLWLHV�IRU�SDUWLFLSDWLRQ�



&KDSWHU��

'HVLJQ�([SHULPHQWV

)RXU�H[SHULPHQWDO�FDVHV�LQIRUP�WKLV�GLVVHUWDWLRQ� 7KHVH�GHVLJQ�H[SHULPHQWV
DUH�RI�YDU\LQJ�QDWXUH�LQ�RUGHU�WR�SUREH�DQG�H[SORUH�GLIIHUHQW�DVSHFWV�RI�PR�
ELOH�WHFKQRORJ\�IRU�VLWXDWHG�HQJDJHPHQW�� 7KH\�H[SORUH�WHFKQLFDO� HPSLULFDO�
DQG�RU�FRQFHSWXDO�DVSHFWV�RI�WKH�ÀHOG��VHH�7DEOH ����� 7KH\�DOVR�XVH�GLIIHU�
HQW�PHWKRGV� ZKHUH�SDUWLFLSDWRU\�GHVLJQ�DQG�SURWRW\SLQJ�DUH�DW�WKH�FRUH� 7R�
JHWKHU� WKH\�FRQWULEXWH�WR�DQ�RYHUDOO�XQGHUVWDQGLQJ�RI�WKH�FRQFHSW�RI�VLWXDWHG
HQJDJHPHQW� )XUWKHUPRUH� WKH�GHVLJQ�H[SHULPHQWV�PDNH�FOHDU�WKH�QHHG�IRU�DQ
LQIUDVWUXFWXUDO�SHUVSHFWLYH� ZKLFK�, ZLOO�DSSURDFK�LQ�WKH�FRPLQJ�WZR�FKDSWHUV�

7KH�GHVLJQ�H[SHULPHQWV�KDYH�EHHQ�QDPHG�DFFRUGLQJ�WR�WKH�SURWRW\SHV�RU
V\VWHPV�EXLOW� 0RELOH�'HPRFUDF\�$5 &LW\�0HQLQJ#3DUN� DQG ,·P�<RXU�%RG\� 7KH
LQGLYLGXDO�H[SHULPHQWV�EXLOG�XS�RQ�HDFK�RWKHU�DQG�DUH�WKXV�SUHVHQWHG�LQ�FKUR�
QRORJLFDO�RUGHU� 7KH\�VKRZ�D�SURJUHVVLRQ�LQ�WKH�ZD\�P\�WKLQNLQJ�DQG�UHÁHF�
WLRQ�DURXQG�VLWXDWHG�HQJDJHPHQW�GHYHORSHG�DQG�HYROYHG� 7KH�H[SHULPHQWV

�, KDYH�FRPH�WR�FDOO�WKHP�GHVLJQ�H[SHULPHQWV�LQVWHDG�RI�FDVHV�LQ�WKH�YHLQ�RI�H[SHULPHQWDO
GHVLJQ�UHVHDUFK�DV�EURXJKW�IRUZDUG�E\ %UDQGW�DQG�%LQGHU ������� %\�FDOOLQJ�WKHP�H[SHULPHQWV� ,
GR�QRW�VXJJHVW�WKDW�P\�ZRUN�ZRXOG�SURYLGH�XQHTXLYRFDO�\HV�QR�DQVZHUV�WR�FOHDU�FXW� QDUURZO\
GHÀQHG�UHVHDUFK�TXHVWLRQV� 5DWKHU� , ZDQW�WR�HPSKDVL]H�WKH�H[SORUDWRU\�DQG�HPSLULFDO�FKDUDFWHU
RI�P\�VWXGLHV� ZKLFK�, KDYH�FRQGXFWHG�LQ�VHWWLQJV�ZKLFK�ZHUH�WHPSRUDOO\� VSDWLDOO\� DQG�VRFLDOO\
ZHOO�FRQÀQHG�

([SHULPHQW (PSLULFDO�)RFXV 0HWKRGV

0RELOH�'HPRFUDF\ FR�GHVLJQ�SURFHVV H[WHQVLYH�SDUWLFLSDWRU\�GHVLJQ�SURFHVV
$5 &LW\ ÀHOG�XVH DQDO\WLFDO�ZDONVKRSV
0HQLQJ#3DUN FR�GHVLJQ�SURFHVV�

ÀHOG�XVH
H[SORUDWRU\�ÀHOG�WULDO� LQWHUYLHZV�
ZRUNVKRSV� H[SORUDWRU\�ZDONVKRSV

,·P�<RXU�%RG\ DFWXDO�XVDJH ÀHOG�WULDO� DQDO\VLV�RI�XVDJH�GDWD�
UHÁHFWLRQ�RQ�GHVLJQ

7DEOH ��� 2YHUYLHZ�RI�WKH�LQGLYLGXDO�GHVLJQ�H[SHULPHQWV�DQG�WKHLU�VHWXS�

��
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KDYH�LQ�FRPPRQ�DQ�LQWHUHVW�LQ�KRZ�ORFDWLRQ�DZDUH�SHUVRQDO�PRELOH�GHYLFHV
FDQ�EH�HPSOR\HG�WR�DOORZ�YDULRXV�JURXSV�RI�FLWL]HQV�WR�HQJDJH�LQ�FRQYHUVD�
WLRQV�DERXW�WKHLU�HQYLURQPHQW RQ�WKH�JR� (DFK�H[SHULPHQW�ORRNV�DW�WKLV�WKHPH
IURP�D�GLIIHUHQW�SHUVSHFWLYH�

)RU�HDFK�H[SHULPHQW� , SURYLGH�D�EULHI�JHQHUDO�GHVFULSWLRQ�DQG�FRQWH[W� WKH
VSHFLÀFV�RI�WKH�UHVSHFWLYH�GHVLJQ�SURFHVV� DQG�WKH�SURWRW\SHV�WKDW�ZHUH�GH�
YHORSHG�DQG�XVHG�IRU�H[SORUDWLRQ�RI�WKH�ÀHOG� )LQGLQJV�DQG�FRQWULEXWLRQV�RXW
RI�WKH�LQGLYLGXDO�H[SHULPHQWV� WRJHWKHU�ZLWK�WKHLU�FRQWULEXWLRQ�WR�DQ�LQIUDVWUXF�
WXUDO�SHUVSHFWLYH� DUH�WKHQ�SUHVHQWHG�LQ�WKH�IROORZLQJ�FKDSWHU�

��� 0RELOH�'HPRFUDF\

0RELOH�'HPRFUDF\ LV�WKH�ODVW�RI�WKUHH�FDVHV�ZLWKLQ�WKH H*RY� UHVHDUFK�SURMHFW
DW�$DUKXV�8QLYHUVLW\� DQG�WKH�ÀUVW�H[SHULPHQWDO�FDVH�, ZDV�LQYROYHG�LQ�DIWHU
WKH�VWDUW�RI�P\�3K�'��7ZR�RWKHU�3K�'��VWXGHQWV� RQH�SRVWGRF� DQG�RQH�SUR�
IHVVRU�SULQFLSDO�LQYHVWLJDWRU�KDYH�EHHQ�LQYROYHG� 7KH�GHVLJQ�H[SHULPHQW�VHW
RXW�WR�H[SORUH�D�JDS�LQ�WKH�OLWHUDWXUH�ZKHUH�SXEOLF�SDUWLFLSDWLRQ�JHRJUDSK�
LFDO�LQIRUPDWLRQ�V\VWHPV��33�*,6� FRXOG�EH�DFFHVVHG�DQG�XVHG�WKURXJK�PRELOH
GHYLFHV�WKDW�SHRSOH�DOUHDG\�FDUU\�DURXQG�ZLWK�WKHP �=DQGHU�	�%RK¡M� ������

0RELOH�'HPRFUDF\ LV��PRVWO\��DQ�HPSLULFDO�GHVLJQ�H[SHULPHQW� ZKHUH�SUR�
WRW\SLQJ�LV�HPSOR\HG�WKURXJKRXW�DQ�H[WHQVLYH�SDUWLFLSDWRU\�GHVLJQ�SURFHVV�
,W�H[SORUHV�KRZ�PRELOH�SKRQHV�FRXOG�EH�XVHG�WR�DOORZ�FLWL]HQV�WR�SDUWLFLSDWH
LQ�FLYLF�GLVFXVVLRQV�DURXQG�ODQG�XVH�SODQQLQJ�ZKLOH�EHLQJ�RQ�VLWH� DW�WKH�ORF�
DWLRQ�RI�LQWHUHVW��H�J�� DW�WKH�SURSRVHG�EXLOGLQJ�VLWH�RI�D�QHZ�SXEOLF�OLEUDU\��
7KH�K\SRWKHVLV�LV�WKDW�WKLV�ZRXOG�SURYLGH�EHWWHU�PRWLYDWHG�DQG� WKURXJK�FRO�
ODERUDWLRQ�DPRQJ�FLWL]HQV�DQG�EHWZHHQ�FLWL]HQV�DQG�SODQQHUV� PRUH�TXDOLÀHG
FRQWULEXWLRQV��SURSRVDOV� FRPPHQWV� REMHFWLRQV��DV�ZDV�WKH�FDVH�EHIRUH� $Q�
RWKHU�LQWHQWLRQ�LV�WR�HQDEOH�SDUWLFLSDWLRQ�DOO�\HDU�DURXQG�DQG�LQGHSHQGHQW�RI
LQVWLWXWLRQV�WKDW�ZRXOG�UHTXLUH�FLWL]HQV�WR�EH�SUHVHQW�DW�D�VSHFLÀF�SODFH�GXULQJ
D�VSHFLÀF�WLPH��H�J�� WRZQ�KDOO�PHHWLQJV�RU�KHDULQJV�� <HW� RXU�IRUD\V�LQ�WKLV
GRPDLQ�VKRXOG�EH�VHHQ�DV�DQ�DGGLWLRQ�WR�VXFK�H[LVWLQJ�LQVWUXPHQWV�UDWKHU�WKDQ
DV�D�VXEVWLWXWLRQ�IRU�WKHP�

2I�FHQWUDO�LQWHUHVW�IRU�FLYLF�SDUWLFLSDWLRQ�LV�WKH�GHYHORSPHQW�RI�D�PXQLFLSDO
SODQ��´.RPPXQHSODQµ�LQ�'DQLVK�� $ QHZ�PXQLFLSDO�SODQ�LV�FUHDWHG�HYHU\
WZHOYH�\HDUV�DQG�FRQWLQXRXVO\�UHYLVHG� 7KH�PXQLFLSDOLW\�LV�UHTXLUHG�E\�ODZ�WR
HQFRXUDJH�DQG�UHFHLYH�LQSXW�IURP�PLQLVWULHV� SXEOLF�DQG�SULYDWH�LQVWLWXWLRQV�
FRPPHUFLDO�DQG�QRQ�SURÀW�RUJDQL]DWLRQV� DV�ZHOO�DV�SULYDWH�FLWL]HQV� +RZ�DQG
DW�ZKDW�VWDJHV�WKLV�LQYROYHPHQW�RI�GLIIHUHQW�VWDNHKROGHUV�H[DFWO\�VKRXOG�WDNH
SODFH�KDV�EHHQ�LQWHUSUHWHG�LQ�YDULRXV�ZD\V� 7KH�SODQ�LWVHOI�RIWHQ�GHVFULEHV�
VRPHZKDW�DEVWUDFW� JRDOV�IRU�WKH�GHYHORSPHQW�RI�WKH�PXQLFLSDOLW\�DW�KDQG�
+RZHYHU� LW�LV�SULPDULO\�D�VWUDWHJLF�GRFXPHQW�XVHG�IRU�SK\VLFDO�SODQQLQJ�DQG
DV�VXFK�VSDWLDO�DQQRWDWLRQV�DUH�D�NH\�HOHPHQW� 7KH\�VHUYH�DV�FRQFUHWH�OLQNV�WR
WKH�H[LVWLQJ�SK\VLFDO�LQIUDVWUXFWXUH� +HQFH� PDSV�DUH�FHQWUDO�WR�WKH�YLVXDOL]D�
WLRQ�RI�WKHVH�OLQNV� &RQVHTXHQWO\� LQ�WKLV�H[SHULPHQW� ZH�H[SORUH�WKH�IUXLWIXO



��� 0RELOH�'HPRFUDF\ ��

FRPELQDWLRQ�RI�PDSV� JHRJUDSKLFDO�LQIRUPDWLRQ� SXEOLF�SDUWLFLSDWLRQ� DQG�SHU�
VRQDO�PRELOH�GHYLFHV�

7KH�ODUJHVW� \HW�PRVW�VSDUVHO\�SRSXODWHG�PXQLFLSDOLW\�LQ�'HQPDUN��5LQJ�
N¡ELQJ�6NMHUQ�.RPPXQH�LQ�:HVWHUQ�-XWODQG��FRQVWLWXWHV�WKH�VHWWLQJ�RI 0RELOH
'HPRFUDF\� 7KH�PXQLFLSDOLW\�HQFRPSDVVHV�YDULRXV�GLIIHUHQW�DUHDV�IURP�VPDOO
YLOODJHV� WR�WRZQV� DQG�PLG�VL]HG�FLWLHV�DV�ZHOO�DV�ODUJH�DUHDV�RI�DJULFXOWXUH�
QDWXUH� DQG�UHFUHDWLRQ� 7KLV�SUHVHQWV�DQ�LQWHUHVWLQJ�FRXQWHU�QRWLRQ�WR�WKH�GHQVH
XUEDQ�DUHDV�WKDW�DUH�PXFK�PRUH�SUHYDOHQW�LQ�UHFHQW�GLVFXVVLRQ�ZLWKLQ�XUEDQ
LQIRUPDWLFV�

0RELOH�'HPRFUDF\ KDV�PDLQO\�EHHQ�UHSRUWHG�LQ�3DSHU �� 7KH�SDSHU�GHVFULEHV
WKH�GHVLJQ�DQG�UHVHDUFK�SURFHVV� WKH�SURWRW\SHV�GHYHORSHG�DQG�HPSOR\HG� DQG
WKH�LQVLJKWV�FRQFHUQLQJ�GLJLWDO�PHGLDWLRQ�WKURXJK�PRELOH�WHFKQRORJ\�LQ�PXQL�
FLSDO�SODQQLQJ�WKDW�ZH�JDLQHG�IURP�WKLV� 7KH�ZDONVKRS�WHFKQLTXH�IURP�3DSHU
� RULJLQDWHG�IURP�WKLV�H[SHULPHQW� DQG�WKH�H[SHULPHQW�IRUPV�SDUW�RI�WZR�RWKHU
GLVVHUWDWLRQV� 0RUWHQ %RK¡M ������� RQ�WKH�WHFKQRORJ\�VLGH� IRFXVHG�RQ�DUFKLWHF�
WXUHV�DQG�VRFLDO�WHFKQRORJLHV�IRU�HQJDJLQJ�FLWL]HQV�WKURXJK�FROODERUDWLYH� PR�
ELOH� DQG�ZHE�EDVHG�SXEOLF�VHUYLFHV� 1LNRODM�*DQGUXS %RUFKRUVW �������EURXJKW
IRUZDUG�D�QRWLRQ�RI�SDUWLFLSDWRU\�FLWL]HQVKLS�ZKHUH�FROODERUDWLRQ�EHWZHHQ�FLW�
L]HQV�DQG�WKH�PXQLFLSDOLW\�DV�ZHOO�DV�DPRQJ�FLWL]HQV�LV�DW�WKH�FRUH�LQ�RUGHU�WR
HPSRZHU�FLWL]HQV� $GGLWLRQDOO\� 6XVDQQH�%¡GNHU�DQG�3lU�2OD�=DQGHU ������
DQG %¡GNHU�HW�DO� �������KDYH�H[SORUHG�WKH�UROH�RI�SDUWLFLSDWRU\�GHVLJQ� ZHE�����
DQG�PRELOH�WHFKQRORJ\�LQ�DQ�H�GHPRFUDF\�FRQWH[W�

0RELOH�'HPRFUDF\ KDV�EHHQ�D�VSULQJERDUG�IRU�IXUWKHU�GHVLJQ�H[SHULPHQWV�
$5 &LW\ LV�D�WHFKQLFDO�H[SHULPHQW�RQ�PHGLDWHG�H[SHULHQFHV�RI�IXWXUH�SODFHV
WKDW�SURYLGHV�D�SOXJ�LQ�IXQFWLRQDOLW\�IRU�WKH 0RELOH�'HPRFUDF\ SURWRW\SH� 0HQ�
LQJ#3DUN LV�D�WUXH�IROORZ�XS�RI 0RELOH�'HPRFUDF\� ,W�WUDQVIHUV�WKH�LGHDV�DQG�WKH
SURWRW\SH�LQWR�D�QHZ�FRQWH[W�DQG�GRPDLQ�

����� 'HVLJQ�3URFHVV

,Q�WKH�WUDGLWLRQV�RI�SDUWLFLSDWRU\�GHVLJQ� SURWRW\SLQJ� DQG�UHVHDUFK�WKURXJK
GHVLJQ� WKH�GHVLJQ�SURFHVV�LV�PDUNHG�E\�WKH�LQYROYHPHQW�RI�YDULRXV�VWDNHKROG�
HUV�LQ�D�QXPEHU�RI�GHVLJQ�DFWLYLWLHV�PDNLQJ�XVH�RI�D�QXPEHU�RI�GHVLJQ�DUWLIDFWV�
7DEOH ��� JLYHV�DQ�RYHUYLHZ�RI�WKH�DFWLYLWLHV�DQG�UHVSHFWLYH�SDUWLFLSDQWV� )LJ�
XUH ��� VKRZV�KRZ�WKHVH�DFWLYLWLHV�DUH�FRQQHFWHG�DQG�ZKLFK�GHVLJQ�DUWLIDFWV
ZHUH�HPSOR\HG�ZLWKLQ�DQG�WKURXJKRXW�WKHVH�DFWLYLWLHV�DV�YHKLFOHV�IRU�FRPPX�
QLFDWLQJ�LGHDV� K\SRWKHVHV� DQG�SRVVLEOH�IXWXUH�VFHQDULRV� $V�WKLV�LV�WKH�LQLWLDO
H[SHULPHQW�RQ�ZKLFK�VRPH�RI�WKH�RWKHU�H[SHULPHQWV�DUH�EXLOW�XSRQ� WKH�SURFHVV
LV�SUHVHQWHG�LQ�PRUH�GHWDLO�

/DUJHO\� WZR�PDLQ�JURXSV�KDYH�EHHQ�LQYROYHG�LQ�WKH�SURFHVV� ����SODQQHUV
DQG�RWKHU�SURIHVVLRQDOV�IURP�WKH�PXQLFLSDOLWLHV�DV�ZHOO�DV�����LQGLYLGXDO�FLW�
L]HQV�DQG�FLWL]HQV�DOUHDG\�HQJDJHG�LQ�LQWHUHVW�JURXSV� :KLOH�ZH�DUH�FRQFHUQHG
ZLWK�WKH�PXQLFLSDOLW\·V�QHHGV� ZLVKHV� DQG�UHTXLUHPHQWV��WKH\�DUH�RXU�SULPDU\
SDUWQHU�DIWHU�DOO�� ZH�KDYH�KDG�D�FOHDU�FLWL]HQ�ELDV�WKURXJKRXW�WKH�SURFHVV�FRQ�
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$FWLYLW\ 3DUWLFLSDQWV��H[WHUQDO� 'HVLJQ�$UWLIDFWV

$� ��KRXU�PHHWLQJ ��PXQLFLSDO�HPSOR\HHV
$� ��KRXU�LQWHUYLHZ ��FLWL]HQ�LQYROYHPHQW�H[SHUW VFHQDULRV
$� ��KRXU�ZRUNVKRS�

IRFXV�JURXS
��FLWL]HQV�IURP�D�FDPSLQJ
JURXQG�LQWHUHVW�JURXS

VFHQDULRV� FXOWXUDO�SUREHV

$� ��KRXU�ZRUNVKRS�
IRFXV�JURXS

��FLWL]HQV�IURP�D�SDULVK
LQWHUHVW�JURXS

VFHQDULRV� FXOWXUDO�SUREHV

$� ��KRXU�ZRUNVKRS
DQG�ZDONVKRS

��PXQLFLSDO�SODQQHUV ZHE�EDVHG�PRELOH�SURWRW\SH�
VWRU\ERDUGV

$� ��KRXUV�RI
SOXUDOLVWLF
ZDONWKURXJKD

��\RXQJ�FLWL]HQV VWRU\ERDUGV� YDULRXV�SDSHU
SURWRW\SHV�RI�PRELOH�DSS� GHVNWRS
DSS�E DQG�VSHFLÀF�DVSHFWV�WKHUHRI�
QDWLYH�PRELOH�SURWRW\SH

$� ����KRXU�ZRUNVKRS
DQG�ZDONVKRS

��LQGLYLGXDO�FLWL]HQV QDWLYH�PRELOH�SURWRW\SH� $5
SURWRW\SH�F LQWHUDFWLYH�SDSHU
SURWRW\SH�RI�GHVNWRS�DSS�
VWRU\ERDUGV� VFHQDULRV

$� ��KRXUV�RI
TXDOLWDWLYH
LQWHUYLHZV

��LQGLYLGXDO�FLWL]HQV VFHQDULRV� VWRU\ERDUGV

$� ����KRXU�ZRUNVKRS
DQG�ZDONVKRS

��PXQLFLSDO�SODQQHUV UXQQLQJ�PRELOH�DQG�GHVNWRS
SURWRW\SHV� VWRU\ERDUGV� VFHQDULRV

D3OXUDOLVWLF�ZDONWKURXJKV�DUH�D�YHUVLRQ�RI�FRJQLWLYH�ZDONWKURXJKV� DQ�LQVSHFWLRQ�PHWKRG�IRU
DQDO\WLFDO�XVDELOLW\�HYDOXDWLRQ� WKDW�LQYROYH�DFWXDO�XVHUV�QH[W�WR�GHYHORSHUV�DQG�XVDELOLW\�H[SHUWV
�6KDUS� 5RJHUV�	�3UHHFH� ����� &KDSWHU�������

E+HUH� ZLWK�·GHVNWRS�· ZH�DUH�PHUHO\�UHIHUULQJ�WR�D�PRUH�VWDWLRQDU\�XVH�VLWXDWLRQ��H�J�� DW
KRPH��ZKHUH�WKH�DSSOLFDWLRQ�LV�DFFHVVHG�WKURXJK�D�IXOO�VL]H�ZHE�EURZVHU��H�J�� RQ�D�WDEOHW� D
ODSWRS� RU�D�GHVNWRS�FRPSXWHU��LQ�FRQWUDVW�WR�D�VPDUWSKRQH�DQG�LWV�OLPLWHG�FDSDELOLWLHV�

F6HH�WKH $5 &LW\ H[SHULPHQW�

7DEOH ��� /LVW�RI�GHVLJQ�DFWLYLWLHV�DQG�WKHLU�SDUWLFLSDQWV�LQ 0RELOH�'HPRFUDF\�

FHQWUDWLQJ�RQ�KRZ�WR�EHVW�LQYROYH�FLWL]HQV�LQ�GLJLWDOO\�PHGLDWHG�SODQQLQJ�GLV�
FXVVLRQV�UDWKHU�WKDQ�FRQFHQWUDWLQJ�RQ�KRZ�WKH�RXWFRPHV�RI�WKHVH�GLVFXVVLRQV
FRXOG�EH�RSHUDWLRQDOL]HG�DQG�LQWHJUDWHG�LQWR�WKH�SODQQHUV·�EDFN�HQG�IRU�VXS�
SRUWLQJ�WKHLU�GHFLVLRQV��H�J�� WKHLU�VSHFLÀF�*,6 V\VWHP�� 3ODQQHUV�JHQHUDOO\
ZLVKHG�IRU�PRUH�DQG�PRUH�YDULHG�YRLFHV�LQ�WKH�SURFHVV�²�LI�QRW�RQO\�WR�UHFHLYH
VRPH�TXDOLWDWLYH�DQG�PRUH�GLUHFW�IHHGEDFN�IURP�WKH�SHRSOH�WKH\�DUH�DFWXDOO\
SODQQLQJ�IRU� +HQFH� WKH�FLWL]HQ�ELDV�LV�QRW�SUREOHPDWLF�ZLWKLQ�WKH�IUDPH�RI
WKLV�UHVHDUFK�FRRSHUDWLRQ� 7KH�ELDV�LV�IXUWKHU�UHÁHFWHG�LQ�WKH�JHQHUDO�DSSURDFK
RI�WKH�HQWLUH�GLVVHUWDWLRQ�

'XULQJ�WKH�DFWLYLWLHV�RXWOLQHG�LQ�7DEOH ���� ZH�XWLOL]HG�D�EURDG�VHW�RI�GHVLJQ
DSSURDFKHV�LQFOXGLQJ�EUDLQVWRUPLQJ�WHFKQLTXHV� IXWXUH�ZRUNVKRSV� H[WUHPH
VFHQDULRV� UROH�SOD\LQJ�JDPHV� DQG�FXOWXUDO�SUREHV� $V�ZH�SURJUHVVHG� ZH
JUDGXDOO\�EHJDQ�WR�QDUURZ�RXU�IRFXV� LQWURGXFLQJ�VFHQDULRV� VWRU\ERDUGV� SD�
SHU�SURWRW\SHV� DQG�PRFN�XSV�RI�YDULRXV�NLQGV� &RQFXUUHQWO\�ZLWK�WKH�SDSHU
SURWRW\SHV� ZH�VWDUWHG�GHYHORSLQJ�IXQFWLRQDO�VRIWZDUH�SURWRW\SHV�IRU�VPDUW�
SKRQHV�DQG�WKH�ZHE��L�H�� IRU�WKH�GHVNWRS�� :LWK�WKH�PRELOH�SURWRW\SHV� ZH



��� 0RELOH�'HPRFUDF\ ��

Meeting w/ 
planners & 
managers

A1

Interview w/ 
citizen involve-
ment expert

A2

Workshop 
w/ interest 

group
A3

Workshop 
w/ interest 

group
A4

Workshop w/ 
planners

A5

Walkthroughs 
w/ young 
citizens

A6

Workshop w/ 
individual 
citizens

A7

Workshop w. 
planners

A9

Web-based 
mobile 

prototype

Paper 
prototypes of 
mobile app

Native mobile 
prototype

Scenarios Storyboards Personas

Ongoing

Interviews 
w/ individual 

citizens
A8

Web-based 
desktop 

prototype

Paper 
prototypes of 
desktop app

)LJXUH ��� 5HODWLRQDO�RYHUYLHZ�RI�WKH�GHVLJQ�SURFHVV�LQ 0RELOH�'HPRFUDF\ �DFWLYLWLHV�
SDUWLFLSDQWV� DQG�GHVLJQ�DUWLIDFWV�� 7KH�XSSHU�DQG�PLGGOH�OHYHOV�VKRZ�DFWLYLWLHV�ZLWK
SODQQHUV�DQG�FLWL]HQV�UHVSHFWLYHO\� 7KH�ERWWRP�OHYHO�LOOXVWUDWHV�WKH�FRPELQHG�XVH�RI
VFHQDULRV� VWRU\ERDUGV� DQG�SHUVRQDV�DV�ZHOO�DV�SURWRW\SLQJ�RQ�GLIIHUHQW�WHFKQRORJLFDO
SODWIRUPV� 7KH�GLUHFWLRQ�RI�WLPH�LV�IURP�OHIW�WR�ULJKW�

FRQGXFWHG�ZDONVKRSV��LQ�$�� $�� DQG�$�� DV�GHVFULEHG�LQ�&KDSWHU ����� DQG
3DSHU ��� XUJLQJ�SDUWLFLSDQWV�WR�FDUU\�RXW�FRQFUHWH�WDVNV�RQ�WKH�SKRQHV� VXFK�DV
WKH�FUHDWLRQ�RI�LVVXHV�RQ�PDSV� ZKLOH�RXW�RQ����PLQXWH�VFHQDULR�EDVHG�ZDONV�LQ
D�SODQQLQJ�DUHD� $OO�RI�WKH�DFWLYLWLHV�FRQWULEXWHG�WR�WKH�LWHUDWLYH�GHVLJQ�SURFHVV�
7KH�SURWRW\SHV�ZHUH�XVHG�DV�DOWHUQDWLYH�VXJJHVWLRQV�SURYLGLQJ�SRWHQWLDO�XVHUV
ZLWK�WKH�SRVVLELOLW\�RI�H[SORULQJ�LVVXHV�KDQGV�RQ� 0RUHRYHU� WKH�SURWRW\SHV
VHUYHG�DV�D�ZD\�RI�SURELQJ�WKH�FRQWH[W�RI�FLWL]HQ�SDUWLFLSDWLRQ�LQ�PXQLFLSDO
SODQQLQJ�

0RUH�GHWDLOV�RQ�WKH�GHVLJQ�SURFHVV�DQG�WKH�LQVLJKWV�ZH�JDLQHG�FDQ�EH�IRXQG
LQ�3DSHU ��

����� 'HVLJQ�$UWLIDFWV�DQG�3URWRW\SHV

)LJXUH ��� VKRZV�D�VHOHFWLRQ�RI�FRQFUHWH�GHVLJQ�DUWLIDFWV�WKDW�KDYH�EHHQ�XVHG
WKURXJKRXW�WKH�GHVLJQ�SURFHVV� 2XU�GHVLJQ�LGHDV�DQG�RXU�XQGHUVWDQGLQJ�RI
WKH�HPHUJLQJ�ÀHOG�PDQLIHVW�WKHPVHOYHV�LQ�WKH�FRQFHSW�RI�WZR�LQWHUFRQQHFWHG
SURWRW\SHV� ����D�QDWLYH� $QGURLG�EDVHG�PRELOH�SKRQH�SURWRW\SH�IRU�LQ�VLWX�UH�
ÁHFWLRQ�DQG�DFWLRQ� WKDW�LV� ZKLOH�FLWL]HQV�DUH�SK\VLFDOO\�FORVH�WR�WKH�SODQQLQJ
REMHFW��VHH�)LJXUH ����� DQG�����D�EURZVHU�EDVHG�GHVNWRS�SURWRW\SH�IRU�H[�VLWX
UHÁHFWLRQ�DQG�DFWLRQ�RQ�SURSRVHG�SODQV� ZKHQ�FLWL]HQV�DUH�UHPRWH�WR�WKH�SODQ�
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Creating the topic
One day, while out on his Sunday run, Claus sees a sign saying the nature playground in the woods 
often visited by kinder gardens and schools is planned to be moved  in November to a spot inside the 
city to make room for a forestation factory. Claus immediately opens mobileDemocracy on his 
mobile and clicks the “new topic” button. He then clicks the “Add photo” button and takes a picture 
of the existing playground. He fills in the “subject” box with the words “Save the playground in the 
woods” He then adds a description:  “My kids and their friends use this playground all the time and 
love it because of its location in the middle of the woods. Now they’re moving it downtown!”

Defining area and time frame
Under “Location” Claus chooses “current location” and then clicks the map button. He chooses the 
drawing tools and quickly draws a line around the area where the current playground is located. From 
a list he chooses to set the notification zone to 50 meters letting mobileDemocracy users passing 
within 50 meters of the area know about his topic. He then clicks a little calendar and sets the 
relevance period from current date to the last day in November.

Defining the topic 
Claus is now asked to define whether his topic is a complaint, a proposal, or “other”. He clicks the 
radio button “complaint”. He then provides information about which issues the topic relates to. He 
chooses three out of a group of proposed categories: Kids, Nature and Preservation. He then adds 
two labels of his own in text boxes: maintaining the village community, and democratic influence. 

Showing activity
Claus clicks “create” and the topic appears on the map with a little icon indicating that there is a 
picture within the topic. During the next couple of weeks the icon changes appearance as more users 
comment and add video, soundbites of children playing at the playground and express their 
agreement.

       

mobileDemocracy
Scenario for Creating an Topic

Typical Features
Fighting spirit, frustrated, social, strong sense for local surroundings, been living 
for a long time in the region. 

About Claus

ACCOUNTANT, 45 YEARS OF AGE
Claus, lives in Stadil with his wife and a teenage son in a small community in 
Western Jutland. In his spare time he is highly involved with the local sports 
association as a treasurer, although he is really more passionate about 
badminton. 

He moved to Stadil 20 years ago after graduating from Aarhus School of 
Business, and knows “everybody” in the village by now.  A few years ago he 
was deeply frustrated when he experienced some, in his opinion, injustices in 
the municipalities’ sports funding. He realized that if politicians are not made 
aware of his countryside of the municipality, they will pay less attention to it. 
As such, he sees it as his duty to keep them aware. It fits his personality; self-
determined, and with a strong sense of justice. He is active in the local 
community organization, although it is not his main leisure activity. He 
sometimes volunteers in various community tasks, and takes pride in doing 
something for his village, and the things they achieve by working together as a 
community. Two or three times he has written letters to the local newspaper. 

Technical Skills and Media Consumption
Subscribes to the local paper and reads it daily, along with watching the news 
on DR1.
Uses the internet for various purposes, and uses Home Banking on his laptop.
Owns a fairly new Mobile Phone. 

       

Persona 1: Claus

..og forklarer borgerne hvordan de 
kan underbygge deres foreslag 
endnu bedre

Kommunen har et problem..
Planlæggeren markerer alle 
byggegrundende på et kort

General Møller ser opslaget og 
får en idé..

men Hanne har en anden idé..

Jeg kunne nu godt 
tænke mig at det blev 

brugt i den lokale park

Planlæggeren gennemser nu alle 
foreslagene

Hvad skal vi 
gøre med al 

den her grus?!

Vi kan ikke 
bare smide 

den ud!

Vi kunne godt 
bruge det grus 

i vores lejr!

a citizen registers on mobile democracy and indicates 
his areas of interest

Mobile democracy asks for permission to 
fetch personal data via his cpr-number

mobile democracy then 
approximates other areas of 

mobile democracy learns and gets 
better with time

My kids' daycare, 
my place of work 

and running 
tracks

sure as long as 
you keep it 
private..

other citizens with your 
age, education, and 

interests also cared 
about...

and only alerts the citizen of what 
is most important to him

..helping citizens take democratic 
action

This 
kindergarden 
will be torn 

down

that's 
wrong!

i don't 
care!other citizens 

cared about 
this waste 

dump

)LJXUH ��� $ VHOHFWLRQ�RI�GHVLJQ�DUWLIDFWV��IURP�WRS�OHIW�WR�ERWWRP�ULJKW�� VFHQDULRV�
SHUVRQDV� VWRU\ERDUGV� PRFN�XSV� DQG�SDSHU�SURWRW\SHV�

QLQJ�REMHFW� H�J�� DW�KRPH�RU�ZRUN��VHH�)LJXUH ����� 7KH�FHQWUDO�LGHD�LV�WR�LQLWLDWH
D�G\QDPLF�EHWZHHQ�LQ�VLWX�DQG�H[�VLWX�UHÁHFWLRQ�DQG�DFWLRQ� :H�FRQFHSWXDOL]H
WKLV�G\QDPLF�LQ�WZR�VWHSV� )LUVW� ZH�SURYLGH�DQ�LQLWLDO�WULJJHU�E\�ZD\�RI�LQ�VLWX
DFWLRQV�WKURXJK�WKH�PRELOH�SKRQH�PRWLYDWHG�E\�WKH�VSDWLR�WHPSRUDO�UHOHYDQFH
RI�WKH�SODQQLQJ�REMHFW� %DVHG�RQ�WKDW�WULJJHU� D�VHFRQG�H[�VLWX�VSDFH�IRU�UHÁHF�
WLRQ�DQG�DFWLRQ�VXSSRUWV�UHÁHFWLYH� FRPSUHKHQVLYH�GLVFXVVLRQV�LQ�WKH�IRUP�RI
D�EURZVHU�EDVHG�GHVNWRS�DSSOLFDWLRQ�YLVLWHG�UHPRWHO\�

0DQLIHVWHG�LQ�WKH�PRELOH�SURWRW\SH�DUH�D�QXPEHU�RI�GHVLJQ�LGHDV�WKDW�DUH
UHÁHFWLYH�RI��DQG�VSDZQHG�E\��WKH�LQ�VLWX�QDWXUH�LW�LV�FRQFHLYHG�WR�EH�XVHG�LQ
�FI� )LJXUH �����

1HZ�WRSLFV FDQ�EH�DGGHG�E\�FLWL]HQV KHUH�DQG�QRZ�
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)LJXUH ��� 6FUHHQVKRWV�RI�WKH�QDWLYH�PRELOH�SURWRW\SH�VKRZLQJ��IURP�OHIW�WR�ULJKW��WKH
PDS�YLHZ� WKH�OLVW�RI�WRSLFV� YLHZLQJ�WRSLF�GHWDLOV� DQG�FUHDWLQJ�D�QHZ�WRSLF�

7KH�PDS SURYLGHV�FRQWH[W�E\�ORFDWLQJ�RQHVHOI�DV�ZHOO�DV�WKH�WRSLFV�DURXQG�
2QH�LV�SODFHG�LQWR�D�JHRJUDSKLFDO�UHODWLRQVKLS�ZLWK�WKH�WRSLFV�PDSSHG�
$V�D�UHVXOW� ´WKHUH�LV�D�VHQVH�RI�GLVWDQFHOHVVQHVV� LQ�WKDW�WKHUH�DSSHDUV�WR�EH
XQLYHUVDO�DFFHVV�WR�HYHU\WKLQJ� EXW�WKHUH�LV�DOVR�D�VHQVH�RI�QHDUQHVV� LQ�WKDW
HYHU\WKLQJ�LV�PHDVXUHG�LQ�DFWXDO�GLVWDQFH�IURP�WKH�REVHUYHUµ �*RUGRQ�	
GH�6RX]D�H�6LOYD� ����� S� ���� 7KH�PDS�SURYLGHV�FRQWH[W�

3KRWRV IURP�WKH�FXUUHQW�VLWH�FDQ�HDVLO\�EH�DWWDFKHG�ZKHQ�FUHDWLQJ�D�WRSLF�RU
DGGHG�WR�H[LVWLQJ�WRSLFV�E\�HYHU\RQH�HOVH� $ SKRWR� LQ�LWVHOI� FDQ�JLYH�D
EHWWHU�LPSUHVVLRQ�RI�D�VLWXDWLRQ�RQ�VLWH��L�H�� D�SUREOHP�RU�DQ�RSSRUWXQ�
LW\�� ,Q�WKLV�VHQVH� SKRWRV�FDQ�EH�XVHG�DV�D�FRPPXQLFDWLRQ�WRRO�WR�UHPRWH
SDUWLHV�ZKR�DUH QRW LQ�WKH�VLWXDWLRQ�

([SUHVVLQJ�DJUHHPHQW�RU�GLVDJUHHPHQW �WKURXJK�WKXPEV�XS�RU�GRZQ��DOORZV
IRU�D�SDUWLFXODUO\�TXLFN�DQG�HDV\�ZD\�RI�HQJDJLQJ�ZLWK�WKH�WRSLF� ZKLFK
RQH�FDQ�WKHQ�IROORZ�XS�RQ�ODWHU� $V�ZH�UHDOL]HG�WKURXJK�RXU�LQWHUYHQ�
WLRQV� WKLV�LV�QRW�D�IHDWXUH�YDOXDEOH�IRU�GLVFXVVLRQV�RU�IRU�WKH�IRUPLQJ�RI
RSLQLRQV� EXW�UDWKHU�LW�SUHVHQWV�D�SULPH�PHDQV�IRU�HQJDJLQJ�DQG�LQYROYLQJ
FLWL]HQV�LQ�WKH�ÀUVW�SODFH�

7RSLFV�DUH�DXWRPDWLFDOO\�IDYRULWHG ZKHQ�RQH�LV�LQWHUDFWLQJ�ZLWK�WKHP�LQ�DQ\
ZD\��FUHDWLQJ� DJUHHLQJ�GLVDJUHHLQJ� FRPPHQWLQJ� XSORDGLQJ�D�SKRWR��
7KH\�DUH�VDYHG�IRU�ODWHU�WR�EH�PRUH�UHDGLO\�DYDLODEOH�IRU�D�IROORZ�XS��RQ
WKH�PRELOH�RU�WKH�GHVNWRS��²�DJDLQ� D�PHDQV�IRU�HQJDJLQJ�FLWL]HQV�LQ�WKH
ÀUVW�SODFH�

7RSLF�ÀOWHUV DOORZ�FLWL]HQV�WR�SURYLGH�SHUVRQDOL]HG�LQWHUHVWV�VR�WKH\�RQO\�VHH
DQG�JHW�QRWLÀHG�RI�ZKDW�WKH\�DUH�LQWHUHVWHG�LQ�ZKHQ�RXW�DQG�DERXW��HJ��
WRSLFV�RQ�WUDIÀF� IDFLOLWLHV�IRU�FKLOGUHQ� WKH�HQYLURQPHQW� FXOWXUH� «��

$ XVHU�DFFRXQW LV�UHTXLUHG�WR�OLQN�WKH�PRELOH�DSS�WR�WKH�GHVNWRS�YHUVLRQ�DQG
WR�UHPHPEHU�WKHVH�SHUVRQDOL]DWLRQ�FKRLFHV��L�H�� ÀOWHUV� IDYRULWHV� HWF���

([SUHVVLQJ�RQH·V�PRRG ZKHQ�PDNLQJ�D�FRPPHQW�LV�D�FDSDELOLW\�RI�WKH�PRELOH
SURWRW\SH��RQO\��WKDW�LV�DLPHG�DW�FDSWXULQJ�VSHFLÀF�DVSHFWV�RI�WKH�VLWXDWLRQ
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)LJXUH ��� 3DSHU�SURWRW\SH��OHIW��DQG�VFUHHQVKRW��ULJKW��IRU�H[SUHVVLQJ�RQH·V�PRRG
ZKHQ�DGGLQJ�D�FRPPHQW�WR�D�GLVFXVVLRQ�LQ�WKH�PRELOH�SURWRW\SH��RQO\��

�VHH�)LJXUH ����� 2XU�K\SRWKHVLV�LV�WKDW�FDSWXULQJ�SHRSOH·V�PRRG�ZLOO�QRW
RQO\�KHOS�SHRSOH�WR�H[SUHVV�WKHPVHOYHV�PRUH�FOHDUO\�DQG�OHDG�WKHP�WR
UHÁHFW�RQ�WKHLU�FRPPHQWV�ODWHU�RQ� EXW�DOVR�SURYLGHV�DGGLWLRQDO�FRQWH[W
LQIRUPDWLRQ�IRU�WKRVH�UHDGLQJ�DQG�UHDFWLQJ�WR�WKH�FRPPHQW� ,W�SXWV�WKH
VSHFLÀF�FRPPHQW�LQWR�VRPH�SHUVSHFWLYH� ,Q�RXU�LPSOHPHQWDWLRQ� FLWL]HQ
FDQ�ÀUVW�FKRRVH�IURP�WKUHH�JHQHUDO�HPRWLFRQV��KDSS\� VDG� DQG�DQJU\��DQG
WKHQ�SURYLGH�D�PRUH�GHWDLOHG�GHVFULSWLRQ�RI�WKHLU�PRRG�LQ�WKDW�PRPHQW
E\�FRPSOHWLQJ�WKH�VHQWHQFH�·, DP�«�· HLWKHU�WKURXJK�SUHGHÀQHG�VHOHFWLRQ
SRVVLELOLWLHV��EDVHG�RQ�WKH�JHQHUDO�HPRWLFRQ��RU�E\�HQWHULQJ�D�GHVFULSWLYH
VWULQJ�RI�WKHLU�RZQ� 7KH�HPRWLFRQ�DQG�WKH�IUHH�WH[W��H�J�� ·, DP�VKRFNHG�· RU
·, DP�RSWLPLVWLF�·� DUH�VKRZQ�EHORZ�HDFK�FRPPHQW�LQ�WKH�OLVW�RI�FRPPHQWV
WR�D�WRSLF��FI� )LJXUH ���G�RQ�SDJH �����

$OO�WKLV�IXQFWLRQDOLW\�LQ�WKH�PRELOH�SURWRW\SH�LV�JHDUHG�����WRZDUG�HQJD�
JLQJ�FLWL]HQV�LQ�WKH�PRPHQW�ZKHUH�WKH\�PLJKW�H[SHULHQFH�D�KLJKHU�SHUVRQDO
UHOHYDQFH�RI�WKH�WRSLFV� ����WRZDUG�FDSWXULQJ�DQG�FRPPXQLFDWLQJ�VRPH�DVSHFWV
RI�WKH�VSHFLÀF�ORFDOH�DQG�WKH�VLWXDWLRQ�IRU�ODWHU�DQG�IRU�RWKHUV� RU�����WRZDUG
QRW�RYHUORDGLQJ�FLWL]HQV�ZLWK�LQIRUPDWLRQ�RQ�WKH�JR�E\� H�J�� SURYLGLQJ�FRQ�
WH[W� )XUWKHU�DVSHFWV�RI�WKH�H[SHULPHQW�VXFK�DV�FROODERUDWLRQ�DPRQJ�FLWL]HQV
DQG�ZLWK�WKH�PXQLFLSDOLW\� SURSRVDO�TXDOLW\�DQG�XVHIXOQHVV�IRU�SODQQHUV� H[�
SHULHQFH�RI�GHPRFUDF\� DV�ZHOO�DV�WLPH�EDVHG�H[SORUDWLRQ�RI�WRSLFV�KDYH�EHHQ
GLVFXVVHG�HOVHZKHUH �H�J�� %RK¡M� ����� %RUFKRUVW� ����� =DQGHU�	�%RK¡M� �����
%¡GNHU�	�=DQGHU� ����� %¡GNHU�HW�DO�� ������

7KH�ZHE�EDVHG�GHVNWRS�SURWRW\SH� WR�EH�DFFHVVHG�WKURXJK�WKH�EURZVHU�DW
KRPH�RU�RWKHU�SODFHV� SURYLGHV�ODUJHO\�WKH�VDPH�IHDWXUHV�DV�WKH�PRELOH�SURWR�
W\SH��VHH�)LJXUH ����� +RZHYHU� WKH�LQFUHDVHG�VFUHHQ�UHDO�HVWDWH�DQG�WKH�EHWWHU

�&DSWXULQJ�PRRG�DQG�HPRWLRQV�LQ�PRELOH�VHWWLQJV�KDV�EHHQ�H[SORUHG�IRU�YDULRXV�SXUSRVHV
�H�J�� ,VRPXUVX� 7lKWL� 9lLQlP|�	�.XXWWL� ����� 6XQGVWU|P� 6WnKO�	�+||N� ����� &KXUFK� +RJ�
JDQ�	�2OLYHU� ������ :LWK�WKLV�GHVLJQ�LGHD� ZH�H[SORUH�KRZ�WKH�FRQFHSW�PD\�EH�DSSOLHG�WR�FLYLF
HQJDJHPHQW�V\VWHPV�



��� $5 &LW\ ��

)LJXUH ��� ,QWHUDFWLYH�SDSHU�SURWRW\SH�DQG�VFUHHQVKRW�RI�WKH�GHVNWRS�SURWRW\SH� KHUH�
ZLWK�D�PDS�ZLWK�WRSLFV��OHIW��DQG�D�WRSLF�GHWDLO�YLHZ�ZLWK�FRPPHQWV��ULJKW��

PXOWL�WDVNLQJ�FDSDELOLWLHV�RI�IXOO�VL]H�EURZVHUV�DIIRUG�D�EHWWHU�LQWHUOLQNLQJ�DQG
XVDJH�RI�DGGLWLRQDO�UHVRXUFHV�RXWVLGH�RI�WKH�DSSOLFDWLRQ�LWVHOI��H�J�� UHIHUULQJ�WR
UHOHYDQW�ODZV�DQG�UHJXODWLRQV� RU�OLQNLQJ�WR :LNLSHGLD DUWLFOHV�� :KHUH�ZH�FRQ�
VLGHU�WKH�SK\VLFDO�HQYLURQPHQW��L�H�� WKH�ORFDO�VLWXDWLRQ��DV�WKH�SULPDU\�UHVRXUFH
IRU�WKH�PRELOH�SURWRW\SH� WKH�UHDOP�RI�LQIRUPDWLRQ�DQG�NQRZOHGJH� H�J�� RQ�WKH
ZHE� LV�WKH�SULPDU\�UHVRXUFH�IRU�WKH�GHVNWRS�SURWRW\SH� )XUWKHUPRUH� VR�WKH
K\SRWKHVLV� WKH�SRWHQWLDOO\�PRUH�UHOD[HG�DQG�UHWUHDWHG�HQYLURQPHQW�LQ�ZKLFK
WKH�GHVNWRS�SURWRW\SH�FRXOG�EH�XVHG�DOORZV�IRU�D�GHHSHU�HQJDJHPHQW�ZLWK�WRS�
LFV��ZKHUH�GHVLUHG��UDWKHU�WKHQ�KDYLQJ�WR�HQJDJH�ZLWK�WKHP�ZKHQ�EHLQJ�PRELOH�
PRYLQJ�DURXQG� DQG�RQ�RXU�ZD\�WR�VRPHZKHUH� 7R�PDNH�WKLV�IROORZ�XS�SRV�
VLEOH� WKH�GHVNWRS�SURWRW\SH�LV�GLUHFWO\�FRQQHFWHG�WR�WKH�PRELOH�DSS� PHDQLQJ�
HDUOLHU�IDYRULWHG�WRSLFV�FDQ�EH�GLUHFWO\�DFFHVVHG�WKURXJK�LW�LQ�RUGHU�WR�EH�DEOH
WR�FRQWLQXH�RQ�WKH�GLVFXVVLRQV�

��� $5 &LW\

$5 &LW\ LV�D�WHFKQLFDO�H[SHULPHQW�H[SORULQJ�D�VSHFLÀF�IHDWXUH�LGHD�IRU�VLWXDWHG
HQJDJHPHQW� ,W�RULJLQDWHG�RXW�RI 0RELOH�'HPRFUDF\� 6WDUWLQJ�RXW�DV�D�FRXUVH
SURMHFW� LW�ZDV�PRWLYDWHG�E\�DQ�LGHD�LQ�D�IXWXUH�ZRUNVKRS�ZLWK�SODQQHUV��$�
LQ�7DEOH ����� ZKR�VXJJHVWHG�·LQWHUDFWLYH��' KRORJUDPV·�RI�EXLOGLQJV�WKDW�KDYH
QRW�EHHQ�EXLOW�\HW� )URP�WKHUH� WKH�LGHD�WR�HPSOR\�DXJPHQWHG�UHDOLW\��$5�
RQ�PRELOH�SKRQHV�WR�GR�MXVW�WKDW�HPHUJHG� 7KH�LQLWLDO�LPSOHPHQWDWLRQ�ZDV
FDUULHG�RXW�E\�D�0DVWHU·V�VWXGHQW�DQG�PH� 0LNNHO�%DXQ�.M UJDDUG�IURP�$DUKXV
8QLYHUVLW\�DFWHG�DV�DQ�DGYLVRU�WKURXJKRXW�WKH�SURMHFW�

0RELOH�DXJPHQWHG�UHDOLW\��0$5� LV�D�SURPLVLQJ�WRRO�IRU�XUEDQ�SODQQLQJ�DV
LW�DOORZV�D�ZLGH�DXGLHQFH�WR�H[SHULHQFH�IXWXUH�FKDQJHV�WR�WKH�FLW\VFDSH�ÀUVWKDQG
DQG�RQ�VLWH�WKURXJK�WKHLU�VPDUWSKRQHV� $OWKRXJK�FKDQJHV�WR�WKH�FLW\VFDSH�DUH
XVXDOO\�DQQRXQFHG�LQ�WKH�SUHVV�DQG�RWKHU�RXWOHWV�E\�WKH�PXQLFLSDOLW\� FLWL]HQV
DUH�VWLOO�RIWHQ�XQDZDUH�RI�WKHP�RU�WKH�LPSOLFDWLRQV�WKH\�PD\�SRVH� $UFKLWHF�
WXUDO�GUDZLQJV�DQG�WH[WXDO�GHVFULSWLRQV�DUH�RIWHQ�XQDSW�RU�LQVXIÀFLHQW�LQ�FRP�



�� &KDSWHU�� 'HVLJQ�([SHULPHQWV

)LJXUH ��� 6FUHHQVKRW�RI�WKH $5 &LW\ V\VWHP�VKRZLQJ�RXWOLQHV�RI�D�SODQQHG�EXLOGLQJ
WKURXJK�WKH�SKRQH�

PXQLFDWLQJ�WKHVH�SODQV�WR�LQWHUHVWHG�UHVLGHQWV� ZKR�PD\�QRW�DOZD\V�EH�DEOH
WR�UHDG�DQG�XQGHUVWDQG�WKHP� )XUWKHUPRUH� WKH\�DUH�RIWHQ�SXEOLVKHG�IRU�WKH
FLW\�DV�D�ZKROH�UDWKHU�WKDQ�EHLQJ�ÀOWHUHG�DFFRUGLQJ�WR�WKH�DUHDV�D�FLWL]HQ�PD\�EH
LQWHUHVWHG�LQ��H�J�� FORVH�WR�KRPH�RU�ZRUN�� $UFKLWHFWXUDO�PRGHOV�FDQ�QHLWKHU�DS�
SURSULDWHO\�FRPPXQLFDWH�WKH�DFWXDO�LPSDFW�QHZ�EXLOGLQJV�PLJKW�KDYH�ZLWKLQ
OLYHO\�DQG�UHDO�UDWKHU�WKDQ�VW\OL]HG�VXUURXQGLQJV� :LWK $5 &LW\� ZH�HQYLVLRQ
WKDW�D�0$5 DSSURDFK�WR�XUEDQ�SODQQLQJ�PD\�LPSURYH�WKH�DZDUHQHVV�DQG�XQ�
GHUVWDQGDELOLW\�RI�PXQLFLSDO�SODQV�E\�YLVXDOL]LQJ�SODQQHG�EXLOGLQJV�DQFKRUHG
LQ�UHDOLW\�DQG�DOLJQHG�ZLWK�WKH�DFWXDO�FXUUHQW�VXUURXQGLQJ�FLW\VFDSH�LQ�UHDO�
WLPH� 6XFK�D�VLWXDWHG�DSSURDFK�WR�FRPPXQLFDWLQJ�WKHVH�FKDQJHV�FOHDUO\�KDV�LWV
DGYDQWDJHV�IRU�FLWL]HQV�WR�EHWWHU�IDWKRP�WKH�FRPSOH[�LPSDFWV�QHZ�EXLOGLQJV
PLJKW�KDYH�RQ�D�SDUWLFXODU�VLWH�LQ�WKHLU�LPPHGLDWH�OLYLQJ�HQYLURQPHQW�

)RU�WKLV�SXUSRVH� ZH�DUH�EXLOGLQJ�WKH $5 &LW\ V\VWHP��VHH�)LJXUH ��� IRU�D
VFUHHQVKRW�� :H�HPSOR\�0$5 EXLOGLQJ�YLVXDOL]DWLRQ�LQ�RUGHU�WR�HQJDJH�PRUH
SHRSOH�WR�H[SHULHQFH�DQG�SDUWLFLSDWH�LQ�XUEDQ�SODQQLQJ�RI�WKHLU�RZQ�HYHU\�
GD\�OLYLQJ�HQYLURQPHQW� 2XU�DSSURDFK�HQDEOHV�DXJPHQWHG�EXLOGLQJV�LQ�HYHU\
SHUVRQ·V�SRFNHW�ZLWKRXW�DQ\�UHTXLUHG�FDOLEUDWLRQ�RU�SUHSDUDWLRQ�RI�WKH�VLWH�DV
ZRXOG�XVXDOO\�EH�WKH�FDVH�ZLWK�RWKHU�RXWGRRU�0$5 WHFKQLTXHV� :H�HQDEOH
FLWL]HQV�WR�MXVW�SRLQW�WKHLU�SKRQH�DW�DQ\�IXWXUH�EXLOGLQJ�VLWH�DQG�VHH�ZKDW�LV
SODQQHG�WR�EH�EXLOW�WKHUH�

,Q�DGGLWLRQ�WR�PDNLQJ�FLWL]HQV�DZDUH�RI�DQG�LQIRUPLQJ�WKHP�DERXW�FKDQJHV
WR�WKHLU�LPPHGLDWH�OLYLQJ�HQYLURQPHQW RQ�WKH�VSRW DQG ZKLOH�RXW�DQG�DERXW� WKH
GHVLJQ�H[SHULPHQW�FRQQHFWV�WR�WKH�WKHPH�RI�WKLV�GLVVHUWDWLRQ�LQ�\HW�DQRWKHU�UH�
VSHFW� ,W�H[SORUHV�FLWL]HQV·�UHODWLRQVKLS�DQG�HQJDJHPHQW�ZLWK�SODFHV�PHGLDWHG
WKURXJK�WKH�VPDUWSKRQH�DQG�WKH $5 &LW\ DSSOLFDWLRQ� 7KURXJK�WKLV�PHGLDWLRQ�
LW�H[SORUHV�SURSHUWLHV�VXFK�DV�WKH�VSDWLDO�ORFDWLRQ�DQG�WKH�VXUURXQGLQJ�HQYLURQ�
PHQW�RI�D�SODFH� ,W�LQWHJUDWHV�WKH�DFWXDO�ZLWK�SURMHFWHG�SURSHUWLHV�RI�WKH�SODFH�
7KLV�WLJKW�LQWHJUDWLRQ�RI�WKH�VXUURXQGLQJ�HQYLURQPHQW�DQG�WKH�GLJLWDOO\�PHGL�
DWHG�HQJDJHPHQW�ZLWK�SODFHV�DQG�SODQQHG�EXLOGLQJV�H[WHQGV�WKH�IRFXV�RI�WKH
SUHYLRXV 0RELOH�'HPRFUDF\�



��� $5 &LW\ ��

)LJXUH ��� )LUVW�PRFN�XS�RI�WKH�LGHD�IRU $5 &LW\� �3KRWR�6RXUFH� *RRJOH�6WUHHWYLHZ�

����� 'HVLJQ�3URFHVV

7KH�LGHD�IRU $5 &LW\ HPHUJHG�LQ�D�IXWXUH�ZRUNVKRS�ZLWK�SODQQHUV��$��LQ�7DEOH
�����DQG�KDV�VXEVHTXHQWO\�EHHQ�SUHVHQWHG�DQG�GLVFXVVHG�DW�ODWHU�ZRUNVKRSV
ZLWK�ERWK�SODQQHUV�DQG�FLWL]HQV� 0RFN�XSV� SDSHU�SURWRW\SHV� DQG�QXPHURXV
YHUVLRQV�RI�D�UXQQLQJ�SURWRW\SH�ZHUH�XVHG�WR�FRPPXQLFDWH�DQG�H[SORUH�WKH
LGHD�DV�ZHOO�DV�IRU�KDQGV�RQ�H[SHULHQFH��VHH�)LJXUHV ��� DQG ����� %H\RQG�WKLV
ZRUNVKRS�XVH� D�ÀQDO�YHUVLRQ�RI�WKH�UXQQLQJ�SURWRW\SH�KDV�HYHQWXDOO\�EHHQ
XVHG�LQ�GHGLFDWHG� DQDO\WLFDO�ZDONVKRSV�ZLWK�ÀYH�LQGLYLGXDO�FLWL]HQV�WR�LQYHVW�
LJDWH�WKHLU�VHQVH�PDNLQJ�RI�DXJPHQWHG�EXLOGLQJV�RQ�PRELOH�SKRQHV� 7KLV�ODVW
VWXG\�LV�UHSRUWHG�LQ�3DSHU � WRJHWKHU�ZLWK�PRUH�GHWDLOV�RQ�WKH�V\VWHP�LWVHOI�

����� 'HVLJQ�$UWLIDFWV�DQG�3URWRW\SHV

$5 &LW\ LV�DQ�$5 DSSOLFDWLRQ�IRU $QGURLG VPDUWSKRQHV�WKDW�YLVXDOL]HV�IXWXUH
SODQQHG�EXLOGLQJV�DOLJQHG�ZLWK�UHDOLW\�RQ�WRS�RI�WKH�SKRQH·V�OLYH�FDPHUD�IHHG�
7R�HQDEOH�D�ZLGHVSUHDG�DGRSWLRQ� $5 &LW\ YLVXDOL]HV�EXLOGLQJV�XVLQJ�RQO\�WKH
VHQVRUV�DYDLODEOH�LQ�FXUUHQW $QGURLG�EDVHG�VPDUWSKRQHV��L�H�� DFFHOHURPHWHU�
PDJQHWLF�ÀHOG� DQG�*36���,W�IXUWKHU�XVHV�EDVLF�ZLUHIUDPHV�WR�YLVXDOL]H�IXWXUH
EXLOGLQJV��FI� )LJXUH ����� ZKLFK�RQO\�SURYLGH�UXGLPHQWDU\�LQIRUPDWLRQ�DERXW
VL]H�DQG�ORFDWLRQ�RI�D�EXLOGLQJ� UHIUDLQLQJ�IURP� H�J�� WH[WXUHV�DQG�PRUH�GH�
WDLOHG�VKDSHV� 0DLQO\� WKLV�LV�DLPHG�DW�HQFRXUDJLQJ�FLWL]HQV�WR�SDUWLFLSDWH�DQG
JLYH�IHHGEDFN�RQ�SODQQHG�EXLOGLQJV�HDUO\�LQ�WKH�SODQQLQJ�SURFHVV� ZKHUH�ORZ�À
YLVXDOL]DWLRQV�PD\�EH�OHVV�LQWLPLGDWLQJ�DQG�PD\�DSSHDU�OHVV�DV�DOUHDG\�ÀQDO�
L]HG�DQG�SROLVKHG �FI� (KQ�	�.\QJ� ������ 6HH�3DSHU � IRU�LPSOHPHQWDWLRQ
GHWDLOV�DQG�WKH�V\VWHP·V�DUFKLWHFWXUH�

$5 &LW\SURYLGHV�D�SOXJ�LQ�IXQFWLRQDOLW\�IRU�WKH0RELOH�'HPRFUDF\SURWRW\SH�
:KHQHYHU�D�EXLOGLQJ�PRGHO�DVVRFLDWHG�ZLWK�D�WRSLF�LV�DYDLODEOH��H�J�� D�QHZ�RU
PRGLÀHG�EXLOGLQJ�RU�VRPH�RWKHU�QHZ�VWUXFWXUH�DW�WKH�VLWH�� DQ�$5 EXWWRQ�ZLOO
DSSHDU�LQ�WKH�WRSLF�GHWDLO�YLHZ�RI�WKH�PRELOH�SURWRW\SH�WKDW�ODXQFKHV $5 &LW\
ZLWK�WKH�JLYHQ�PRGHO��FI� )LJXUH ���� VHFRQG�VFUHHQVKRW�IRUP�ULJKW�� &LWL]HQV



�� &KDSWHU�� 'HVLJQ�([SHULPHQWV

FDQ�WKHQ�LQWHUDFWLYHO\�LQVSHFW�DQG�H[SORUH�WKH�QHZ�VWUXFWXUH�RQ�WKH�VSRW� LQ
LWV�DFWXDO�HQYLURQPHQW� 7KLV�ZD\� WKH\�KDYH�DQRWKHU�PHDQV�WR�REWDLQ�D�EHWWHU
SLFWXUH�RI�D�WRSLF�DQG�LWV�SRWHQWLDO�LPSDFW�LQ�WKH�DUHD�

��� 0HQLQJ#3DUN

0HQLQJ#3DUN LV�D�WUXH�IROORZ�XS�RI 0RELOH�'HPRFUDF\� 7KH�DLP�ZDV�WR�GHHSHQ
DQG�WUDQVIHU�WKH�LQVLJKWV�JDLQHG�IURP�WKH�HDUOLHU�GHVLJQ�H[SHULPHQW�RYHU�WR�D
QHZ�GRPDLQ� $IWHU�D�ORQJHU�LQLWLDO�HWKQRJUDSKLF�VWXG\�SHULRG�RI�WKH�VHWWLQJ�
WKLV�ZDV�DFKLHYHG�WKURXJK�GHSOR\LQJ�D�UHSXUSRVHG�YHUVLRQ�RI�WKH�HYHQWXDO�PR�
ELOH�SURWRW\SH�IURP 0RELOH�'HPRFUDF\ DIWHU�DGDSWLQJ�LW�IRU�WKH�QHZ�GRPDLQ�DQG
VHWWLQJ� 0HQLQJ#3DUN RIIHUV�QHZ�SHUVSHFWLYHV�DQG�QHZ�IRFL�WR�WKH�VWXG\�RI
VLWXDWHG�HQJDJHPHQW�²�WKLV�WLPH�LQ�DQ�DUJXDEO\�HYHQ�PRUH�UHPRWH�VHWWLQJ� LQ
D�'DQLVK�QDWLRQDO�SDUN��FI� &KDSWHU ������� 7KH�H[SHULPHQW�LV�D�FROODERUDWLRQ
EHWZHHQ 1DWLRQDOSDUN�0ROV�%MHUJH DQG�P\�DGYLVRU�6XVDQQH�%¡GNHU�DQG�PH�

7KUHH�DVSHFWV�PDNH 0ROV�%MHUJH QDWLRQDO�SDUN�SDUWLFXODUO\�DPHQDEOH�IRU�P\
VWXG\�RI�VLWXDWHG�HQJDJHPHQW� )LUVW� WKH�SDUN�LV�D�FXOWLYDWHG�DQG�LQKDELWHG�DUHD
UDWKHU�WKDQ�D�VSDUVHO\�SRSXODWHG� VSRUDGLFDOO\�YLVLWHG�QDWXUH�UHVHUYH� 3HRSOH
OLYH� ZRUN� DQG�UHFUHDWH�LQ�WKH�SDUN� )XUWKHUPRUH� PDQ\�SHRSOH�RZQ�VXP�
PHU�FRWWDJHV�DQG�SLHFHV�RI�ODQG�WKHUH� +HQFH� ORFDO�UHVLGHQWV�KDYH�D�VWURQJ
LQWHUHVW�LQ�WKH�SDUN·V�GHYHORSPHQW� ,W�RIWHQ�FRQFHUQV�WKHLU�RZQ�SURSHUW\�DQG
OLIH� 6HFRQG� WKH�SDUN·V�UXUDO�UHPRWH�FKDUDFWHU�PDNHV�LW�GLVWLQFWO\�GLIIHUHQW
IURP�WKH�XUEDQ�VHWWLQJV�VR�SUHYDOHQW�LQ�PRVW�GLVFXVVLRQV� 7KH�VHWWLQJ�LV�HYHQ
PRUH�UXUDO�WKDQ0RELOH�'HPRFUDF\ WKDW�ZDV�DOUHDG\�VLWXDWHG�LQ�D�VSDUVHO\�SRSX�
ODWHG�PXQLFLSDO�VHWWLQJ� 7KLUG� WKH�SDUN�LV�VWLOO�DERXW�WR�EH�HVWDEOLVKHG� GHÀQHG�
DQG�LQVWLWXWLRQDOL]HG� 0DQ\�DVSHFWV�RI�WKH�SDUN� VXFK�DV�IXWXUH�ERXQGDULHV�RU
LQIUDVWUXFWXUDO�LVVXHV� DUH�DUH�VWLOO�XQGHFLGHG� 7KHUHIRUH� LW�DWWUDFWV�D�ORW�RI�DW�
WHQWLRQ� 0DQ\�FLWL]HQ�LQYROYHPHQW�LQLWLDWLYHV�WR�FUHDWH�D�QDWLRQDO�SDUN�SODQ�IRU
WKH�ÀUVW�VL[�\HDUV�RI�WKH�SDUN·V�RIÀFLDO�H[LVWHQFH�ZHUH�DOUHDG\�XQGHUZD\�ZKHQ
ZH�VWXGLHG�LW�

0HQLQJ#3DUN KDV�EHHQ�UHSRUWHG�LQ�3DSHU �� ZKLFK�GHWDLOV�DQ�H[WHQVLYH�ÀHOG
WULDO�RI�WKH�DSSOLFDWLRQ�WKDW�ZH�FRQGXFWHG�GXULQJ�D�IHVWLYDO�LQ�WKH�QDWLRQDO�SDUN�
7KH�SDSHU�UHÁHFWV�RQ�ÀHOG�WULDOV�DV�DQ�DSSURSULDWH�PHWKRG�IRU�LWHUDWLYH�DQG
H[SORUDWRU\�GHVLJQ�RI�XELTXLWRXV�FRPSXWLQJ�V\VWHPV�

����� 'HVLJQ�3URFHVV

7KH�GHYHORSPHQW�RI�WKH�QDWLRQDO�SDUN�KDV�EHHQ�IROORZHG�DQG�VWXGLHG�E\�XV�IRU
RYHU�D�\HDU��VHH�)LJXUH ��� IRU�D�WLPHOLQH�� :HOO�DOLJQHG�ZLWK�LWV�GHYHORSPHQW�
ZH�FRQGXFWHG�H[SORUDWRU\� TXDOLWDWLYH�LQWHUYLHZV�ZLWK�WKH�QDWLRQDO�SDUN�VHF�
UHWDULDW��WKH�H[HFXWLQJ�ERG\�RI�WKH�FLWL]HQ�LQYROYHPHQW�SURFHVV��DQG�SDUWLFLS�
DWHG�LQ�SXEOLF�KHDULQJV�LQ�D�ÀUVW�KHDULQJ�SKDVH�IRU�WKH�QDWLRQDO�SDUN�SODQ� 7KH
DLP�ZDV�WR�HVWDEOLVK�DQ�LQ�GHSWK�XQGHUVWDQGLQJ�RI�WKH�RQJRLQJ�FLWL]HQ�LQYROYH�
PHQW�SURFHVV� ,Q�D�VHFRQG�SXEOLF�KHDULQJ�SKDVH�FLWL]HQV�KDG�WKH�RSSRUWXQLW\



��� 0HQLQJ#3DUN ��

)LJXUH ��� $ WLPHOLQH�RI 0HQLQJ#3DUN �ERWWRP��DQG�KRZ�WKH�LQWHUYHQWLRQ�LV�HPEHG�
GHG�LQWR�WKH�GHYHORSPHQW�SURFHVV�RI�WKH�QDWLRQDO�SDUN��WRS�� ,W�GHQRWHV�WKH�WZR�SXEOLF
KHDULQJ�SKDVHV� WKH�SURWRW\SH�GHSOR\PHQW� DQG�RWKHU�GLVWLQFW�HYHQWV�LQ�WKH�SDUN·V�GH�
YHORSPHQW�DV�ZHOO�DV�RXU�VWXG\��13  �1DWLRQDO�3DUN� ()  �(EHOIHVWLYDO��

WR�GLVSXWH�DQG�VXEPLW�SURSRVDOV�WR�D�GUDIW�RI�WKH�SODQ�IRU�DERXW�WKUHH�PRQWKV�
%HIRUH�WKH�DFWXDO�VWDUW�RI�WKH�VHFRQG�SKDVH� ZH�UHFRQYHQHG�ZLWK�WKH�VHFUHWDULDW
LQ�WZR�VHVVLRQV�WR�EUDLQVWRUP�DQG�GLVFXVV�SRVVLELOLWLHV�IRU�FRQFUHWH�LQWHUYHQ�
WLRQV� 7KH�UHVXOW�ZDV�WR�FRQGXFW�D�·ÀHOG�WULDO·�ZLWK�DQ�DGDSWHG�YHUVLRQ�RI�WKH
0RELOH�'HPRFUDF\ PRELOH�SURWRW\SH� , DGDSWHG�DQG�SUHSDUHG�WKH�SURWRW\SH�IRU
WKH�VWXG\�DQG�VHWWLQJ� $GGLWLRQDOO\� LW�XQGHUZHQW�D�PDMRU�LWHUDWLRQ�GULYHQ�E\
WKH�LQVLJKWV�IURP�WKH�SUHYLRXV�H[SHULPHQWV�DQG�E\�WKH�ÀQGLQJV�IURP�WKH�HWK�
QRJUDSKLF�VWXG\�VR�IDU� 7KH�·ÀHOG�WULDO·�HYHQWXDOO\�WRRN�SODFH�DV�D�GHSOR\PHQW
RI�WKH�QRZ�FDOOHG 0HQLQJ#3DUN V\VWHP� ZKLFK�ZDV�VWUDWHJLFDOO\�NLFNHG�RII�DW
WKH (EHOIHVWLYDO� DQ�DQQXDO�DQG�ZHHN�ORQJ�ORFDO�IRON�DQG�KDUYHVW�IDLU�LQ�(EHOWRIW�
WKH�ELJJHVW�FLW\�LQ�WKH�SDUN� $ QXPEHU�RI�VWXG\�DFWLYLWLHV�DFFRPSDQLHG�WKH�GH�
SOR\PHQW�DW�WKH�IHVWLYDO�VLWH�²�DPRQJ�WKHP�ZDONVKRSV� )XUWKHU�GHWDLOV�RQ�WKH
SDUWLFXODU�VWXG\�FDQ�EH�IRXQG�LQ�3DSHU ��

����� 'HVLJQ�$UWLIDFWV�DQG�3URWRW\SHV

$IWHU�VRPH�FRQVLGHUDWLRQ�DQG�GLVFXVVLRQ�ZLWK�WKH�QDWLRQDO�SDUN�VHFUHWDULDW�
WKH�VWDUWLQJ�SRLQW�ZDV�WKH�PRELOH�SURWRW\SH�RI 0RELOH�'HPRFUDF\� 7UDQVIHUULQJ
WKH�SURWRW\SH�LQFOXGHG� DPRQJ�RWKHU�WKLQJV� EUDQGLQJ�LW�IRU�WKH�QDWLRQDO�SDUN�
LPSOHPHQWLQJ�YDULRXV�DGGLWLRQDO�IHDWXUHV�FUXFLDO�IRU�WKH�H[SHULPHQW��VHH�EH�
ORZ�� DQG�UHPRYLQJ�REYLRXV�XVDELOLW\�SUREOHPV�DQG�RWKHU�VPDOO�EXJV�LGHQWL�
ÀHG�WKURXJK�KHXULVWLFV�VR�DV�WR�QRW�KDYH�WKHP�GLVWUDFW�IURP�RXU�DFWXDO�JRDOV�
:H�SROLVKHG�WKH�SURWRW\SH�IRU�UHDO�XVH�E\�UHDO�XVHUV�LQ�WKH�ÀHOG�DQG�DGGHG�LQL�
WLDO�FRQWHQW�WKDW�ZDV�·UHDO·�DQG�PHDQLQJIXO�UDWKHU�WKDQ�QR�RU�PRFN�XS�FRQWHQW�
)LJXUH ��� VKRZV�VFUHHQVKRWV�RI�WKH�ÀQDO�SURWRW\SH�

$ VSHFLDO�IRFXV�LQ�WKLV�LWHUDWLRQ�RI�WKH�PRELOH�SURWRW\SH�LV�RQ�IDFLOLWDWLQJ
FLWL]HQV�WR�HVWDEOLVK�D�FRQQHFWLRQ�EHWZHHQ�GLJLWDO�WRSLFV�DQG�SK\VLFDO�SODFHV
DQG YLFH�YHUVD� , DSSURDFK�WKLV�WKURXJK�WZR�VLPSOH�FRQFHSWV� DFFHVV��JHWWLQJ
IURP�D�SODFH�WR�D�WRSLF��DQG�UHSUHVHQWDWLRQ��JHWWLQJ�IURP�D�WRSLF�WR�D�SODFH��
0RUH�SUHFLVHO\� WKLV�HQFRPSDVVHV�����KRZ�GLJLWDO�WRSLFV�FDQ�EH�DFFHVVHG�IURP
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�D� �E� �F� �G�

)LJXUH ��� 7KH 0HQLQJ#3DUN DSS�DOORZV�XVHUV� ZKLOH�RXW�DQG�DERXW� WR�H[SORUH�WRS�
LFV�DURXQG�WKH�SDUN�WKURXJK�ORFDWLRQ�VSHFLÀF�45 FRGHV� ORFDWLRQ�EDVHG�QRWLÀFDWLRQV�
PDSV� DQG�OLVWV��D� E�� WR�DGG�WRSLFV�RI�WKHLU�RZQ� DQG�WR�IDYRULWH�D�WRSLF� H[SUHVV�DJUHH�
PHQW�RU�GLVDJUHHPHQW� FRPPHQW� DQG�XSORDG�SKRWRV��F� G��

SK\VLFDO�SODFHV� ����KRZ�GLJLWDO�WRSLFV�FDQ�EH�UHSUHVHQWHG�LQ�WKH�SK\VLFDO�ZRUOG�
DQG�����KRZ�SK\VLFDO�ORFDWLRQV�FDQ�EH�UHSUHVHQWHG�LQ�WKH�GLJLWDO�UHDOP� 7KH�DLP
LV�WR�HPSKDVL]H�DQG�VWUHQJWKHQ�WKH�OLQN�EHWZHHQ�WRSLFV�DQG�SODFHV� WKHUHE\
VXJJHVWLQJ�WKDW�WKH\�DUH�LQWLPDWHO\�HQWZLQHG�DQG�HYHQWXDOO\�FRQWULEXWH�WR�WKH
VDPH�SODQQLQJ�SURFHVV�

$ QXPEHU�RI�QHZ�GHVLJQ�LGHDV�DUH�FRQFHLYHG�DQG�ODUJHO\�LPSOHPHQWHG
WR�H[SORUH�SRWHQWLDO�UHODWLRQVKLSV�EHWZHHQ�SODFHV�DQG�WRSLFV�ZLWK�FLWL]HQV��FI�
7DEOH ����� 8VLQJ�WKH�SURWRW\SH�DV�D�SUREH� FLWL]HQV�DQG�QDWLRQDO�SDUN�VWDII�KDG
DGGLWLRQDO�LGHDV�DQG�VXJJHVWLRQV�LQ�LQWHUYLHZV� GXULQJ�WKH�ÀHOG�WULDO� DQG�DW�WKH
ZDONVKRSV�RQ�WKH�IHVWLYDO�VLWH� 7KH\�DUH�VXPPDUL]HG�EHORZ�

/RFDWLRQ�VSHFLÀF�45 FRGH�VLJQV GLUHFWO\�OLQN�SK\VLFDO�SODFHV�WR�GLJLWDO�WRSLFV
�VHH�)LJXUH ����� OHIW�� 7KH\�SURYLGH�DFFHVV�IURP�D�SODFH�WR�D�WRSLF� 6FDQ�
QLQJ�RQH�RI�RXU�45 FRGHV�DW�D�VSHFLÀF�ORFDWLRQ�ZRXOG�OHDG�D�FLWL]HQ�GLU�
HFWO\�WR�WKH�WRSLF�DERXW�WKDW�ORFDWLRQ� LI�WKH�DSS�LV�LQVWDOOHG� ,I�QRW� LW�ZDV
FRQFHLYHG�WKDW�WKH�45 FRGH�ZRXOG�OHDG�WR�WKH�WRSLF�RQ�D�PRELOH�ZHEVLWH
ZLWK�VLPLODU�\HW�OLPLWHG�IXQFWLRQDOLW\� 'XULQJ�WKH�ÀHOG�WULDO� ZH�KXQJ�XS
45 FRGH�VLJQV�DW�YDULRXV�SRSXODU�SODFHV�WKURXJKRXW�WKH�SDUN��VHH�)LJXUH
����� ULJKW��
:KLOH�WKH\�GR�DWWUDFW�DWWHQWLRQ�LQ�D�QDWXUH�VHWWLQJ� WKHUH�LV�D�JHQHUDOO\�ORZ
OLWHUDF\�DPRQJ�FLWL]HQV�RQ�KRZ�WR�XVH�WKHP� 45 FRGHV�DUH�WHFKQRFUDWLF
DQG�GLUHFWHG�WRZDUG�EHLQJ�UHDGDEOH�E\�PDFKLQHV� &LWL]HQV�NQRZ�WKHP
IURP�ELOOERDUGV�DQG�PDJD]LQH�DGV� LI�WKH\�NQRZ�WKHP�DW�DOO�
+HQFH� SDUWLFLSDQWV�KDYH�VXJJHVWHG�RWKHU�PHDQV�WR�OLQN�WRSLFV�DQG�SODFHV�
VXFK�DV�ELUGFDOOV�RU�WKH�QRLVH�OHYHO�RI�D�SODFH�� 2WKHU�SRWHQWLDO�WHFKQROR�

�)RU�DQ�H[DPSOH� &KLUS�LR LV�DQ�LQWHUHVWLQJ�QHZ�DSS�IRU�WKH L3KRQH WKDW�WUDQVIHUV�GDWD�WKURXJK
FRPSXWHU�JHQHUDWHG�ELUGFDOO�VRXQGV� ,W�LV�FUHDWHG�E\�UHVHDUFKHUV�IURP�8QLYHUVLW\�&ROOHJH�/RQ�
GRQ� 6HH KWWS���FKLUS�LR��

http://chirp.io/
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Et forskningsprojekt ved

For yderligere information kontakt Matthias Korn (mkorn@cs.au.dk)

Kræver “Mening@Park” fra Android Market

Scan denne QR kode med din smartphone til at deltage i diskussionen.
Brug f.eks. Google Goggles, Barcoder Scanner eller QR Droid fra Android Market.

?

Hvad er din mening om stedet?
Hvad mener de andre?

Nationalparkbesøgscenter i Kalø — et Mening@Park diskussionsemne

)LJXUH ���� $ 45 FRGH�VLJQ�OHDGLQJ�WR�D�WRSLF�DERXW�D�QHZ�YLVLWRU�FHQWHU�LQ�.DO¡��OHIW�
DQG�WKH�SODFH�LW�ZDV�KXQJ�XS� WKH�HQWUDQFH�JDWH�WR�WKH�.DO¡�FDVWOH�UXLQ�SHQLQVXOD��ULJKW��

JLHV�DUH� H�J�� QHDU�ÀHOG�FRPPXQLFDWLRQ��1)&� RU�LPDJH�UHFRJQLWLRQ �H�J��
%�WWQHU� &DL� &UDPHU� 5RVW�	�+ROPTXLVW� ������ 1DWLRQDO�SDUN�VWDII� RQ
WKH�RWKHU�KDQG� DSSODXGHG�45 FRGHV�DV�D�ZD\�WR�FRXQWHU�ZKDW�WKH\�FDOOHG
·VLJQ�SROOXWLRQ�· L�H�� WRR�PDQ\�SK\VLFDO�VLJQV�LQ�WKH�SDUN� ,Q�45 FRGHV�
WKH\�VHH�WKH�SRVVLELOLW\�WR�OLQN�D�ZHDOWK�RI�LQIRUPDWLRQ�WR�SDUWLFXODU�SODFHV
ZLWKRXW�WKH�QHHG�IRU�ELJ�VLJQV�

/RFDWLRQ�EDVHG�QRWLÀFDWLRQV FUHDWH�DZDUHQHVV�DERXW�WRSLFV�RI�LQWHUHVW�LQ�WKH
RZQ�HYHU\GD\�OLYLQJ�HQYLURQPHQW� :KHQ�D�FLWL]HQ�SDVVHV�E\�D�ORFDWLRQ
ZLWK�D�WRSLF�LQ�SUR[LPLW\� D�QRWLÀFDWLRQ�DERXW�WKH�WRSLF�ZLOO�SRS�XS�RQ�WKH
FLWL]HQ·V�SKRQH�DOORZLQJ�KHU�WR�LQWHUDFW�ZLWK�LW��RU�GLVPLVV�LW�� 7KH�QRWLÀF�
DWLRQV�DUH�SHUVRQDOL]HG�QRW�RQO\�E\�ORFDWLRQ� EXW�DOVR�WKURXJK�FDWHJRULHV
RI�LQWHUHVW�D�FLWL]HQ�FDQ�FKRRVH�IURP� ,Q�DGGLWLRQ�WR�FUHDWLQJ�DZDUHQHVV�
WKHVH�QRWLÀFDWLRQV�VHUYH�DV�D�UHPLQGHU�RI�WRSLFV�RQH�KDV�SUHYLRXVO\�HQ�
JDJHG�ZLWK� DV�RQH�FLWL]HQ�QRWHG� <HW� WKH\�PD\�DOVR�EH�GLVWXUELQJ�LQ
KLJKHU�GHQVLW\�DUHDV�

/RFDWLQJ�D�WRSLF�RQ�WKH�PDS OHWV�RQH�VHH�D�WRSLF·V�ORFDWLRQ�ZKHQ�WDSSLQJ�WKH
SXVK�SLQ�EXWWRQ�WKDW�LV�DYDLODEOH�LQ�D�WRSLF·V�GHWDLO�YLHZ� 7KLV�VHQGV�RQH
EDFN�WR�WKH�PDS�YLHZ�DQG�VKRZV�WKH�VHOHFWHG�WRSLF�KLJKOLJKWHG�ZLWKLQ
WKH�FRQWH[W�RI�WKH�VXUURXQGLQJ�DUHD�DQG�WKH�RWKHU�WRSLFV�WKHUH� ,W�SRLQWV
IURP�WKH�WRSLF�WR�WKH�JHRJUDSKLFDO�SODFH� $OWHUQDWLYH�UHSUHVHQWDWLRQV�RI
SODFH�DUH�H[SOLFLW�SODFH�QDPHV� VPDOO�PDSV�ZLWKLQ�WKH�WRSLF� RU�PDSV�LQ
WKH�EDFNJURXQG�RI�WKH�WRSLF�YLHZ��DV�VXJJHVWHG�E\�QDWLRQDO�SDUN�VWDII��

6KDULQJ�RU�UHFRPPHQGLQJ�D�WRSLF SRLQWV�RWKHUV�WR�DFFHVVLQJ�WKLV�SDUWLFXODU�WRSLF�
6KDULQJ�LV�LPSOHPHQWHG�YLD $QGURLG·V�EXLOG�LQ�VKDUH�LQWHUIDFH� )UHTXHQW
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DFFHVV UHSUHVHQWDWLRQ DFWLRQ
�IURP�SODFH�WR�WRSLF� �IURP�WRSLF�WR�SODFH�

45 FRGH�VLJQV WRSLF�ORFDWLRQ FUHDWLQJ�D�WRSLF
QRWLÀFDWLRQV LQ�WRSLF�WLWOH DJUHH�GLVDJUHH

PDS LQ�WRSLF�GHVFULSWLRQ FRPPHQWLQJ��LQFO� PRRG�
OLVWV SKRWRV XSORDGLQJ�D�SKRWR

VKDULQJ�UHFRPPHQGLQJ $5 YLHZ VKDULQJ�D�WRSLF
P\�ORFDWLRQ IDYRULWLQJ�D�WRSLF

7DEOH ��� /LVW�RI��LPSOHPHQWHG��GHVLJQ�LGHDV�UHODWLQJ�WR�WKH�DVSHFWV�RI�DFFHVV� UHSUHV�
HQWDWLRQ� DQG�DFWLRQ�UHVSHFWLYHO\�

VKDULQJ�WDUJHWV�DUH�PDLO� WH[W�PHVVDJHV� RU�VRFLDO�PHGLD�VHUYLFHV� ,I�VKDU�
LQJ�WDNHV�SODFH�YLD�SULQWRXWV�VXFK�DV�SRVWHUV�RU�OHDÁHWV�WR�EH�GLVWULEXWHG
DW�PHDQLQJIXO�SODFHV��H�J�� WKH�ORFDO�JURFHU\�VWRUH�� WKH�SK\VLFDO�GLJLWDO
LV�EULGJHG�RQFH�PRUH� 7KH�SULQWRXW�LGHD�LV�D�UHVXOW�RI�WKH�ZRUNVKRSV�
ZKHUH�SHRSOH�VXJJHVWHG�WR�KDQJ�XS�GRVVLHUV�RI�WRSLFV�DQG�WKHLU�GLVFXV�
VLRQV�DW�WKH�JURFHU\�VWRUH�WR�FRQQHFW�WR�WKH�ORFDO��RIÁLQH��FRPPXQLW\� )XU�
WKHU�LGHDV�DUH�GLJLWDO�VLJQV�ZLWK�H�LQN�GLVSOD\V�XSGDWHG�WKURXJK�D�FHOOXODU
QHWZRUN�FRQQHFWLRQ�WKDW�VKRZ�GLVFXVVLRQV�LQ�WKH�SDUN�RQ�WKH�VSRW�

7DEOH ��� VKRZV�DQ�RYHUYLHZ�RI�WKH�GHVLJQ�LGHDV��LQFOXGLQJ�WKRVH�IURP�SUH�
YLRXV�H[SHULPHQWV��WKDW�UHODWH�WR�DFFHVV� UHSUHVHQWDWLRQ� DQG�DFWLRQ� DV�D�WKLUG
FDWHJRU\� UHVSHFWLYHO\� 7KLV�SUHVHQWV�RQH�ZD\�LQ�KRZ�WKH\�KDYH�EHHQ�FRQFHS�
WXDOL]HG� $FFHVV�VKRXOG�EH�XQGHUVWRRG�LQ�WKH�VHQVH�RI�KRZ�FLWL]HQV�FDQ�JHW
WR�WRSLFV� +RZ�FDQ�WKH\�H[SORUH� ÀQG� DQG�DFFHVV�GLVFXVVLRQ�WRSLFV�WKDW�UHIHU
WR�SK\VLFDO�SODFHV" 5HSUHVHQWDWLRQ�VKRXOG�EH�XQGHUVWRRG�LQ�WKH�VHQVH�RI�KRZ
SODFHV�DUH�UHSUHVHQWHG�LQ�WRSLFV� +RZ�FDQ�WRSLFV�UHIHU�EDFN�WR�WKH�SK\VLFDO
SODFH" $QG� WKXV� KRZ�FDQ�FLWL]HQV�JHW�IURP�D�WRSLF�WR�D�SODFH" +RZ�FDQ�WKH
V\VWHP�VWLPXODWH�D�VHQVH�RI�SODFH�WR�HPHUJH" /DVWO\� DFWLRQ�VKRXOG�EH�XQGHU�
VWRRG�LQ�WKH�VHQVH�RI�KRZ�FLWL]HQ�FDQ�WDNH�DFWLRQ�WKURXJK�DQG�HYHQ�EH\RQG
WKH�DSS� +RZ�FDQ�ZH�VWLPXODWH�DFWLRQ�LQ�RIÁLQH�DQG�ZLWK�RWKHU�SHRSOH" 7KLV
UDQJHV�IURP�FUHDWLQJ�DZDUHQHVV�DQG�VWLPXODWLQJ�FRQYHUVDWLRQV�WR�FROODERUDWLYH
DFWLRQ�DQG�SURSRVDO�ZULWLQJ� ,W�LV�DERXW�VHHLQJ�WKH�V\VWHP�QRW�DV�D�GHDG�HQG�
EXW�RIIHULQJ�SRLQWV�RI�GHSDUWXUH�IRU�DFWLQJ�EH\RQG�WKH�V\VWHP� 6XFK�DFWLRQ
FRXOG�LQFOXGH�FRQQHFWLQJ�FLWL]HQV�WR�RWKHU�SHRSOH�DQG�HYHQWV� XWLOL]LQJ�HVWDE�
OLVKHG�FKDQQHOV�RI�FRPPXQLFDWLRQ�DQG�DFWLRQ��H�J�� PDLO� SKRQH� FRQVXOWDWLRQV�
ZHEVLWHV� RUJDQL]DWLRQV� VRFLDO�DQG�WUDGLWLRQDO�ORFDO�PHGLD�� ,W�LV�DERXW�FUHDW�
LQJ�DZDUHQHVV�RXWVLGH�RI�WKH�SODWIRUP�DQG�EULQJLQJ�WRSLFV�EDFN�LQWR�WKH�RIÁLQH
UHDOP�DV�ZHOO��H�J�� WKURXJK�WKH�VKDULQJ�DQG�UHFRPPHQGDWLRQ�IDFLOLWLHV�RXWOLQHG
DERYH��
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,Q�FRQWUDVW�WR�WKH�SUHYLRXVO\�SUHVHQWHG�GHVLJQ�H[SHULPHQWV� ,·P�<RXU�%RG\ KDV
EHHQ�DQ�RFFDVLRQ�IRU�PH�WR�UHÁHFW�RQ�DQG�TXHVWLRQ�WKH�XQGHUO\LQJ�DVVXPSWLRQV
LQKHUHQW�LQ�WKH�SUHYLRXV�V\VWHPV� ,Q�WKDW�UHVSHFW� ,·P�<RXU�%RG\ IXQFWLRQV�DV�D
FRUUHFWLYH�WR�WKH�WKUHH�RWKHU�VWXGLHV�LQIRUPLQJ�P\�GLVVHUWDWLRQ� , KDYH�VWXGLHG
WKH�V\VWHP�GXULQJ�P\�YLVLW�DW�WKH 0RELOH�/LIH�&HQWUH LQ�6WRFNKROP� +DYLQJ�WKXV
QHLWKHU�EHHQ�LQYROYHG�LQ�WKH�VHWXS�RI�WKH�SURMHFW�QRU�LQ�WKH�GHVLJQ�RI�WKH�V\VWHP�
, GUDZ�P\�LQVLJKWV�IURP�D�GHVLJQ�DQDO\WLFDO�SHUVSHFWLYH�DV�ZHOO�DV�IURP�DQ
DQDO\VLV�RI�KRZ�WKH�V\VWHP�KDV�EHHQ�XVHG�GXULQJ�LWV�GHSOR\PHQW� 7KLV�HQDEOHV
PH�WR�FRPSDUH�ZLWK�P\�SUHYLRXV�SURMHFWV�DQG�JHQHUDOO\�UHÁHFW�RQ�WKH�LQVLJKWV
, KDYH�JDLQHG�WKXV�IDU�

,·P�<RXU�%RG\ LV�D�SDUWLFLSDWRU\�DUW�SURMHFW�WKDW�LQYROYHG�WKH 0RELOH�/LIH
&HQWUH LQ�6WRFNKROP�LQ�FRUSRUDWLRQ�ZLWK .LVWD�7HDWHU DQG�D�ORFDO�DUWLVW� 6HW�LQ
D�6WRFNKROP�VXEXUE� WKH ,·P�<RXU�%RG\ VPDUWSKRQH�DSS�DV�SDUW�RI�WKLV�VHHNV
WR�LQWHUZHDYH�ORFDWLRQ�EDVHG�VWRU\WHOOLQJ�ZLWK�JDPHSOD\� VFXOSWXUHV� ÀOP� SHU�
IRUPDQFH�DUW� DQG�WKHDWHU�SOD\�FRQQHFWLQJ�SK\VLFDO�DQG�GLJLWDO�UHDOPV� ,W�OHWV
SDUWLFLSDQWV�FROOHFW�WKHLU�VWRULHV� SUHVHQW�WKHP�WR�RWKHUV� DQG�H[SHULHQFH�WKH
VWRULHV�RI�RWKHUV� ,·P�<RXU�%RG\ LV�EDVHG�RQ�WKH�LGHD�RI�WKH�FLW\�DV�D�FRPPRQ
ERG\� 7KURXJK�LW� SHRSOH�FDQ�DFW�LQ�DQG�LQWHUDFW�ZLWK�SXEOLF�VSDFH� ,·P�<RXU
%RG\ FUHDWHV�D�GLJLWDO�DQG�SK\VLFDO�QHW�RI�VWRULHV� FRPPHQWV� DQG�LQWHUYHQWLRQV
WLHG�WR�SK\VLFDO�ORFDWLRQV� 7KH�V\VWHP�LV�EDVHG�RQ�D�QRYHO�FRQFHSW�RI�SHUYDVLYH
SOD\�ZKHUH�VWRULHV�HPHUJH�DQG�GHYHORS�RQ�VHYHUDO�GLPHQVLRQV�²�PRVW�QRWDEO\
D�JHRJUDSKLFDO�RQH�

7KH�V\VWHP�ZDV�GHVLJQHG�IRU�DQG�GHSOR\HG�LQ�-lUYD� D�VXEXUEDQ�UHJLRQ
LQ�6WRFNKROP�WKDW�FRQVLVWV�RI�ODUJHO\�LPPLJUDQW�DQG�ORZHU�LQFRPH�QHLJKERU�
KRRGV� 7KH�DUHD�LV�SROLWLFDOO\�FKDOOHQJLQJ� /DUJH�FXOWXUDO�GLYLGHV�DQG�GLIIHUHQW
DJHQGDV�DPRQJ�LQKDELWDQWV� FRPPHUFLDO�IRUFHV� DQG�SROLWLFLDQV�FUHDWH�WHQVLRQV�
+HQFH� LW�LV�FUXFLDO�WKDW�WKH�V\VWHP�FUHDWHV�FORVH�WLHV�WR�WKH�SK\VLFDO�DUHD�LQ�ZKLFK
LW�LV�VWDJHG�

:LWK ,·P�<RXU�%RG\� ZH�H[SORUH�SOD\�DV�HPSRZHUPHQW�ZKHUH�ZH�SXW�FORVH
IRFXV�RQ�SHUVRQDO�H[SHULHQFHV�RI�SHRSOH�LQ�FLYLF�HQJDJHPHQW�SURFHVVHV� 6SH�
FLÀFDOO\� ZH�VHHN�WR�HQDEOH�\RXWK�WR�H[SUHVV�WKHVH�H[SHULHQFHV�WKURXJK�IHHOLQJV
DQG�PHPRULHV�VXSSRUWHG�E\�SOD\IXO�DQG�ORFDWLYH�VWRU\WHOOLQJ� 2XU�DLP�LV�WR
JLYH�\RXWK�LQ�D�ODUJHO\�LPPLJUDQW�DQG�ORZHU�LQFRPH�DUHD�LQ�6WRFNKROP�D�YRLFH�
,Q ,·P�<RXU�%RG\� SOD\IXO�H[SHULHQFHV�DUH�VLWXDWHG�LQ�HYHU\GD\�FRQWH[WV� WKH\�FDQ
EH�FRQWLQXRXVO\�RQJRLQJ� DQG�WKH\�WDNH�SODFH�LQ�WKH�·UHDO�ZRUOG·�UDWKHU�WKDQ�RQ
D�VFUHHQ�RU�D�GHVLJQDWHG�SOD\JURXQG� ,·P�<RXU�%RG\ LV�UHÁHFWLYH�RI�D�IRUP�RI
SHUYDVLYH SOD\�DQG�VWRU\WHOOLQJ �0RQWROD� 6WHQURV�	�:DHUQ� ������ ,W�SUHVHQWV
DQ�DSSURDFK�WR�FLYLF�HQJDJHPHQW�RI�\RXWK�WKDW�LV�EDVHG�RQ�SOD\�DQG�HPRWLRQV�
7KH�SURMHFW�HQWDLOV�D�FOHDUO\�VLWXDWHG�QDWXUH� ZKHUH�WKH�SURWRW\SH�HQDEOHV�FLYLF
GLVFXVVLRQV LQ�DQG�DERXW�SODFH�

,·P�<RXU�%RG\ KDV�EHHQ�UHSRUWHG�LQ�3DSHU �� ZKHUH�ZH�GUDZ�LQVLJKWV�RQ
DSSURSULDWH�IRUPV�RI�HQJDJHPHQW�IRU�PDUJLQDOL]HG�\RXWK�WKURXJK�WKH�DQDO\VLV
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)LJXUH ���� 7KH�PDLQ�VFUHHQV�LQ�WKH�DSSOLFDWLRQ��IURP�OHIW�WR�ULJKW�� PHQX�IRU�FKRLFH
RI�YLHZ��·/DWHVW�&RPPHQWV·� ·&RPPHQWV�&UHDWHG�+HUH·� ·0\�&RPPHQWV·�� OLVW�RI�FRP�
PHQWV� FRPPHQW�GHWDLOV� DQG�PDS�YLHZ�DFFHVVLEOH�IURP�D�FRPPHQW�RU�WKH�OLVW�RI�FRP�
PHQWV�

RI�DFWXDO�XVDJH�GDWD�IURP�D��PDLQ��XVDJH�SHULRG�RI�IRXU�PRQWKV�

����� 'HVLJQ�3URFHVV

7KH�V\VWHP�KDV�EHHQ�GHVLJQHG�DQG�EXLOW�DW�WKH 0RELOH�/LIH�&HQWUH� $ SDUWLFLSDW�
RU\�DFWLRQ�UHVHDUFK�DSSURDFK�ZDV�HPSOR\HG�ZKLFK�IROORZHG�WKH�VWHSV�/HZLQ
SURSRVHV �FI� $GHOPDQ� ������ 7KH�LQWHUYHQWLRQ�ZDV�FUHDWHG�LQ�D�F\FOLFDO�SUR�
FHVV� D�´VSLUDO�RI�VHOI�UHÁHFWLRQµ �.HPPLV�	�0F7DJJDUW� ������ZKHUH�RQH�SODQV�
DFWV�DQG�REVHUYHV� UHÁHFWV� DQG�WKHQ�JRHV�EDFN�WR�UH�SODQ� $V�SDUW�RI�WKLV�DS�
SURDFK� D�SDUWLFLSDWRU\�GHVLJQ�SURFHVV�ZDV�FDUULHG�RXW�WKDW�LQYROYHG�WKH�WKHDWHU
JURXS� LQGHSHQGHQW�DUWLVWV� DQG�\RXWK�IURP�WKH�DUHD� $V�PHQWLRQHG� , GLG�QRW
SHUVRQDOO\�WDNH�SDUW�LQ�WKLV�GHVLJQ�SURFHVV� 7KH�LQVLJKWV�, GHULYH�IURP�WKH�H[SHU�
LPHQW�SHUWDLQ�WR�D�FRPSDULVRQ�ZLWK�P\�SUHYLRXV�H[SHULHQFHV�DQG� HVSHFLDOO\�
WKURXJK�D�TXDOLWDWLYH�DQDO\VLV�RI�WKH�FRQWULEXWLRQV�PDGH�WKURXJK�WKH�V\VWHP
GXULQJ�LWV�GHSOR\PHQW� 7KH�UHVXOWV�RI�WKH�ODWWHU�DUH�UHSRUWHG�LQ�3DSHU � LQ�PRUH
GHWDLO�

����� 'HVLJQ�$UWLIDFWV�DQG�3URWRW\SHV

7KH�HYHQWXDO�SURWRW\SH�V\VWHP�LV�D�PRELOH�ZHE�DSSOLFDWLRQ�FRQQHFWHG�WR�D
GDWDEDVH�GULYHQ�ZHE�VHUYHU��VHH�)LJXUH ���� IRU�VFUHHQVKRWV�� ,W�HVVHQWLDOO\�LV�D
ORFDWLRQ�EDVHG�VWRU\WHOOLQJ�DQG�VWRU\�H[SHULHQFLQJ�V\VWHP�IRU�ZHE�HQDEOHG�PR�
ELOH�SKRQHV�WR�VKDUH�WKRXJKWV�DQG�IHHOLQJV�LQ�DQG�DERXW�D�SODFH� 5DWKHU�WKDQ
EHLQJ�DQ�DSS�RQH�KDV�WR�LQVWDOO� ,·P�<RXU�%RG\ FDQ�EH�DFFHVVHG�YLD�WKH�EURZVHU
IURP�DQ\�ZHE�HQDEOHG�PRELOH�SKRQH� ,W�XVHV�WKH�ORFDWLRQ�IHDWXUH�RI�WKH�PRELOH
SKRQH�RIIHUHG�WKURXJK�WKH�EURZVHU��L�H�� *36��ZLÀ� RU�FHOO�WRZHU�SRVLWLRQLQJ�
GHSHQGLQJ�RQ�DYDLODELOLW\��WR�JHR�WDJ�HDFK�LQGLYLGXDO�FRPPHQW�ZLWK�WKH�XVHU·V
FXUUHQW�ORFDWLRQ� &LWL]HQV�FDQ�UHFRUG�VWRULHV�WKURXJK�WKH�V\VWHP�DV�VPDOO�IUDJ�
PHQWV�LQ�WH[W�IRUPDW� (YHU\RQH�FDQ�SDUWLFLSDWH�DW�H\H�OHYHO� WKHUH�LV�QR�VWULFW
GLVWLQFWLRQ�EHWZHHQ�SURGXFHUV�DQG�FRQVXPHUV�



��� ,·P�<RXU�%RG\ ��

7KH�V\VWHP�LV�QRW�UHVWULFWHG�WR�EH�XVHG�LQ�DQ\�SDUWLFXODU�DUHD� DQG�QHLWKHU�LV
LW�UHVWULFWHG�WR�H[SHULHQFLQJ�VWRULHV�LQ�D�SDUWLFXODU�RUGHU� DW�D�SDUWLFXODU�SODFH�
RU�RQ�D�SDUWLFXODU�WRSLF� ,QVWHDG� HYHU\�HQWU\�LV�WDJJHG�ZLWK�LQIRUPDWLRQ�DERXW
D�SODFH� D�WLPH�RI�HQWU\� D�SHUVRQ� DQG�D�VWRU\�FRQWH[W� 7KHVH�WDJV�FDQ�EH�XVHG
WR�VWUXFWXUH�VWRU\�PDWHULDO�DFFRUGLQJ�WR�SODFH� WLPH� RU�WKH�SHUVRQ�FUHDWLQJ�LW�
(QWULHV�FDQ�EH�FRPELQHG�WR�FUHDWH�VWRULHV�DERXW�FRPPHQWV��WKH�UHVSRQVHV�WR
HQWULHV��RU�DERXW�PRYHPHQW� VR�WKDW�PRYLQJ�IURP�RQH�SODFH�WR�DQRWKHU�FUHDWHV�D
VWRU\� 7KH\�FDQ�EH�EURZVHG�E\�WLPH� SODFH� RU�XVHU�LQ�D�PDS�RU�OLVW�YLHZ� (QWULHV
WKDW�IRUP�VWRULHV�DUH�YLVXDOO\�FRQQHFWHG�RQ�WKH�PDS�DQG�OLVWHG�LQ�WKH�HQWULHV·
GHWDLO�YLHZ� +HQFH� ,·P�<RXU�%RG\ RIIHUV�SDUWLFLSDQWV�PXOWLSOH�ZD\V�WR�FUHDWH
VWRULHV� L�H�� E\�FKRRVLQJ�WKHLU�RZQ�ZD\�RI�H[SHULHQFLQJ�WKH�SUHVHQW�FRQWHQW� DV
ZHOO�DV�HQWHULQJ�VWRULHV�RI�WKHLU�RZQ� 6WRULHV�DUH�ORFDWHG�DQG�FDQ�IXUWKHU�HPHUJH
DQG�GHYHORS�RQ�D�JHRJUDSKLFDO�GLPHQVLRQ�

)LQGLQJV�DQG�FRQWULEXWLRQV�IURP�WKLV�DQG�WKH�RWKHU�H[SHULPHQWV�DUH�UHSRU�
WHG�DQG�VXPPDUL]HG�LQ�WKH�IROORZLQJ�FKDSWHU�





&KDSWHU��

&RQFHSWXDO�&RQWULEXWLRQV

7KLV�FKDSWHU�SUHVHQWV� LQ�WKH�ÀUVW�SDUW� WKH�FRQWULEXWLRQV�ZKLFK�WKH�LQGLYLGXDO
GHVLJQ�H[SHULPHQWV�PDNH�WR�DQ�XQGHUVWDQGLQJ�RI�VLWXDWHG�HQJDJHPHQW� ,Q�WKH
VHFRQG� LW�GLVFXVVHV�KRZ�HDFK�RI�WKH�H[SHULPHQWV�FRPPLWV�WR�DQ�LQIUDVWUXF�
WXUDO�SHUVSHFWLYH�RI�VLWXDWHG�PHDQV�IRU�FLYLF�HQJDJHPHQW� 7R�GR�VR� , SRLQW�RXW
ZKLFK�DVSHFWV�RI�D�ODUJHU�LQIUDVWUXFWXUH�WKH�LQGLYLGXDO�H[SHULPHQWV�DUH�FRQ�
FHUQHG�ZLWK� 7DEOH ��� VKRZV�DQ�RYHUYLHZ�RI�WKH�FRQWULEXWLRQ�WKHPHV�WKH�LQ�
GLYLGXDO�H[SHULPHQWV�DUH�FRQFHUQHG�ZLWK�DQG�WKH�LQIUDVWUXFWXUDO�LVVXHV�WKH\
WRXFK�XSRQ� ,Q�FKDSWHU �� , ZLOO�WKHQ�VLWXDWH�P\�ÀQGLQJV�DQG�FRQWULEXWLRQV
ZLWKLQ�UHODWHG�ZRUN�E\�XQIROGLQJ�D�ODUJHU�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH�

��� &RQWULEXWLRQV�RI�WKH�,QGLYLGXDO�'HVLJQ�([SHULPHQWV

����� 0RELOH�'HPRFUDF\

0RELOH�'HPRFUDF\ SURYLGHV�WKH�XQGHUO\LQJ�SULQFLSOHV�IRU�VLWXDWHG�HQJDJHPHQW�
:LWK�WKH�FRQFHSW�RI�WZR�LQWHUFRQQHFWHG�SURWRW\SHV��SUHVHQWHG�LQ�3DSHU ���WKDW
DOORZV�LQ�VLWX�DQG�H[�VLWX�UHÁHFWLRQ�DQG�DFWLRQ� WKH�H[SHULPHQW�SDUWLFXODUO\�H[�
SORUHV�ZKLFK�GLVWLQFWO\�GLIIHUHQW�TXDOLWLHV�LQ�VLWX�UHÁHFWLRQ�DQG�DFWLRQ�KDV�DV
RSSRVHG�WR� DQG�LQ�FRQFHUW�ZLWK� H[�VLWX�UHÁHFWLRQ�DQG�DFWLRQ�LQ�ORFDWHG�FLYLF
GLVFXVVLRQV� ,W�H[SORUHV�KRZ�SHRSOH�PD\�FRPH�WR�GLIIHUHQW�MXGJPHQWV�·LQ�SODFH·
DQG�·RXW�RI�SODFH·�DQG�ZKLFK�DGGLWLRQDO�HOHPHQWV�RI�WKH�VLWXDWLRQ�FRXOG�EHFRPH
LPSOLFDWHG�LQ�GLVFXVVLRQV�SHUWDLQLQJ�WR�FLWL]HQV·�HYHU\GD\�OLYLQJ�HQYLURQPHQW�
7KLV�WDNHV�SODFH�ZKHQ�ZH�UHSRUW�KRZ�SHRSOH�UHODWH�WR�H[DPSOH�SODQQLQJ�LVVXHV
LQ�RXU�ZDONVKRSV�DQG�ZRUNVKRSV�LQ�3DSHU � �S� ���� :LWK�WKLV� WKH�H[SHULPHQW
DSSURDFKHV�WKH�YHU\�PHULWV�RI�D�VLWXDWHG�DSSURDFK�WR�FLYLF�HQJDJHPHQW�

$V�RXWOLQHG�LQ�3DSHU � �SS� ������� ZH�WDNH�LQVSLUDWLRQ�IRU�WKLV�VLWXDWHG
IRUP�RI�HQJDJHPHQW�IURP 6FK|Q·V�QRWLRQV�RI UHÁHFWLRQ�LQ�DFWLRQ DQG UHÁHFWLRQ�
RQ�DFWLRQ �6FK|Q� ������ :H�VXJJHVW�WKDW�UHÁHFWLRQ�LQ�DFWLRQ�LV�PRUH�GRPLQDQW

��



�� &KDSWHU�� &RQFHSWXDO�&RQWULEXWLRQV

([SHULPHQW &RQWULEXWLRQ�7KHPHV ,QIUDVWUXFWXUDO�3HUVSHFWLYH

0RELOH
'HPRFUDF\

LQ�VLWX�DQG�H[�VLWX�UHÁHFWLRQ�DQG
DFWLRQ� TXDOLWLHV�RI EHLQJ�WKHUH

DGGLWLRQDO�GHVNWRS�LQWHUIDFH�IRU
·UHPRWH·�DFFHVV

$5 &LW\ EHWWHU�LPSUHVVLRQ�RI�SODQV�LQ�VLWX�
SODFH�PHGLDWLRQ

YLVXDO�FRPSRQHQW�IRU�SODFH
PHGLDWLRQ

0HQLQJ#3DUN OLQNV�EHWZHHQ�SK\VLFDO�DQG�GLJLWDO
VSDFHV� DFFHVV�DQG�UHSUHVHQWDWLRQ�
DSSURSULDWH�IRUPV�RI�HQJDJHPHQW

SK\VLFDO�DUWLIDFWV�LQ�WKH�HQYLURQPHQW
DV�OLQNV�WR�WKH�GLJLWDO�LQIUDVWUXFWXUH

,·P�<RXU�%RG\ VWRU\WHOOLQJ� SOD\IXOQHVV� DQG
HPRWLRQV�IRU�FLYLF�HQJDJHPHQW�
VWRULHV�GHYHORSLQJ�JHRJUDSKLFDOO\

DUWLVWLF�DQG�SOD\IXO�H[SUHVVLRQ
WKURXJK�SK\VLFDO�DUWLIDFWV
�VFXOSWXUHV��DQG�SHUIRUPDQFHV
�WKHDWHU�SOD\�

7DEOH ��� &RQWULEXWLRQ�WKHPHV�RI�WKH�LQGLYLGXDO�GHVLJQ�H[SHULPHQWV�LQFOXGHG�LQ�WKLV
GLVVHUWDWLRQ�DQG�WKHLU�SHUVSHFWLYH�RQ�LQIUDVWUXFWXUH�

LQ�VLWX�DQG�UHÁHFWLRQ�RQ�DFWLRQ�PRUH�GRPLQDQW�H[�VLWX� $V�WKLV�LV�E\�QR�PHDQV
H[SODLQHG�E\�WKH�VLPSOH�MX[WDSRVLWLRQ�RI�LQ��DQG�H[�VLWX� ZH�WDNH�WKH�WZR�WR
FRQVWLWXWH�D�FRQWLQXXP�DIIHFWHG�E\�SHUIRUPHG�DQG�SRWHQWLDO�DFWLRQV�FRQQHF�
WHG�WR�WKH�RQJRLQJ�SURFHVV�RI�UHÁHFWLRQ�DQG�XQGHUVWDQGLQJ� 7KH�PRELOH�SKRQH
PHGLDWHV�HQJDJHPHQW�ZLWK�SODFHV�DQG�WRSLFV�DQG�IXQFWLRQV�DV�DQ�LQWHUIDFH�WR
SODFHV� SHRSOH� DQG�GLVFXVVLRQV� :H�IRXQG�WKDW EHLQJ�WKHUH KHOSHG�IDWKRP�WKH
FRPSOH[LW\�RI�WKH�SODQQLQJ�REMHFW�WKURXJK�SK\VLFDO�DQG�VHQVXDO�LPPHUVLRQ�
ZKLOH�FROODERUDWLRQ�DQG�VKDULQJ�WKURXJK�FRPPXQLW\�DQG�GHOLEHUDWLRQ�VSDFHV
ZDV�PRUH�SUHYDOHQW�UHPRWHO\��VHH�3DSHU �� SS� ������� 7KHUH�VHHPV�WR�EH�D�ELJ
GLIIHUHQFH�EHWZHHQ�WKH�VLWXDWLRQ�WKDW� LQ�WKH�ZRUGV�RI 6FK|Q ������� ´OLHV�EHIRUHµ
WKH�FLWL]HQV�ZKHQ�WKH\�DUH�VLWWLQJ�LQ�IURQW�RI�WKHLU�FRPSXWHU�DW�KRPH�DQG�ZKHQ
WKH\�DUH�SK\VLFDOO\�DQG�VHQVXDOO\�LPPHUVHG�LQ�WKH�FRQWH[W�XQGHU�GLVFXVVLRQ�
6RPH�WKLQJV�DUH�EHVW�XQGHUVWRRG�DQG�DFWHG�XSRQ�DW�D�GLVWDQFH� RWKHUV�UHTXLUH
SUR[LPLW\� ,Q�3DSHU � �S� ���� ZH�WKXV�DUJXH�WR�VWUHQJWKHQ�WKH�OLQN�EHWZHHQ�WKH
�SK\VLFDO�DQG�ORFDWHG��REMHFW�XQGHU�GLVFXVVLRQ� WKH�GLVFXVVLRQ�LWVHOI� DQG�WKH�LQ�
GLYLGXDOV�LQYROYHG�E\�VLWXDWLQJ�DFWRUV�LQ�WKH�HQYLURQPHQW�WKH\�DUH�GLVFXVVLQJ
DERXW�

,PPHUVLRQ� ZH�ÀQG� VKRXOG�EH�FRPSOHPHQWHG�E\�GLVWDQFHG�UHÁHFWLRQ� 7KH
FRPELQDWLRQ�RI�D�PRELOH�DSS�IRU�LQ�VLWX�XVH�DQG�D�GHVNWRS�DSS�IRU�UHPRWH�XVH
PDNHV�FOHDU�KRZ�GLIIHUHQW�PHDQV��RU�HQWU\�SRLQWV��FDQ�EH�HPSOR\HG�WR�HQJDJH
LQ�FLYLF�GLVFXVVLRQV� 7KH�H[SHULPHQW�SURYLGHV�LQVLJKWV�RQ�KRZ�WR�LQFOXGH�SHU�
VRQDO�PRELOH�GHYLFHV�DV�D�FUXFLDO�HOHPHQW�RI�D�ODUJHU�HQJDJHPHQW�LQIUDVWUXFWXUH�
,W�OHYHUDJHV�WKHLU�LQ�VLWX�QDWXUH�IRU�HQJDJLQJ�ZLWK�WRSLFV� 7KH�GHVNWRS�LQWHUIDFH
IRU�UHPRWH�HQJDJHPHQW�LV�DQRWKHU�QHFHVVDU\�HOHPHQW�LQ�VXFK�DQ�LQIUDVWUXFWXUH
LQ�RUGHU�WR�DOORZ�FLWL]HQV�WR�HQJDJH�ZLWK�WRSLFV�QRW�RQO\�VXSHUÀFLDOO\� 7KH
VXSSRUW�RI�LQ�VLWX�DQG�H[�VLWX�SDUWLFLSDWLRQ�WKURXJK�PRELOH�DQG�GHVNWRS�DSSV
DOORZV�FLWL]HQV�WR�HQJDJH�LQ�FRQWLQXRXV�UHÁHFWLRQ�LQ�DQG�RQ�DFWLRQ�DV�D�FROOD�
ERUDWLYH�DFWLYLW\�ZLWK�RWKHU�FLWL]HQV� WKHUHE\�LQVSLULQJ�FLWL]HQV�WR�LQFUHDVH�WKHLU
GHPRFUDWLF�HQJDJHPHQW�



��� &RQWULEXWLRQV�RI�WKH�,QGLYLGXDO�'HVLJQ�([SHULPHQWV ��

����� $5 &LW\

$5 &LW\� DV�D�GHVLJQ�SURSRVLWLRQ� FRQWULEXWHV�WR�WKH�TXHVWLRQ�KRZ�FLWL]HQV�FDQ
REWDLQ�D�EHWWHU�LPSUHVVLRQ�RI�WKH�RIWHQ�DEVWUDFW�DQG�FRPSOH[�VXJJHVWLRQV�EURXJKW
IRUZDUG�LQ�PXQLFLSDO�SODQV�WKDW�WKH\�DUH�DVNHG�WR�FRPPHQW�RQ� ,W�PHGLDWHV�WKH
UHIHUUHG�WR�SODFHV�WKURXJK�DQ�DXJPHQWHG�DQG�YLVXDO�FRPSRQHQW� DQG�LW�GRHV
VR�RQ�VLWH� ,Q�GRLQJ�VR� $5 &LW\ IXQFWLRQV�DV�DQ�LQWHUIDFH�WR�WKH�VSDFH�DQG�WKH
SODQQLQJ�WDNLQJ�SODFH�WKHUH�

,Q�RXU�HDUO\�ZDONVKRSV�ZLWK�FLWL]HQV� ZH�IRXQG�WKDW�WKH�$5 IXQFWLRQDOLW\
KHOSV�WR�UHQGHU�WKH�QDWXUH�RI�WKH�SURSRVHG�FKDQJHV�LQ�WKH�SK\VLFDO�ZRUOG�PRUH
FRPSUHKHQVLEOH��VHH�3DSHU �� S� ���� ,W�GRHV�VR�E\�RIIHULQJ�D�ZD\�WR�EHWWHU�XQ�
GHUVWDQG�KRZ�SURSRVHG�EXLOGLQJV�PLJKW�LPSDFW�WKH�VXUURXQGLQJ�FLW\VFDSH�
$5 &LW\ FRQQHFWV�SHRSOH�WR�WKH�SODFH�DQG�ZLWK�WKH�SODQQLQJ�REMHFW�PHGLDWHG
WKURXJK�WKH�SKRQH� 7KLV�LV�VKRZQ�LQ�GHSWK�ZLWK�RXU�VWXG\�RQ�VHQVH�PDNLQJ
RI�DXJPHQWHG�EXLOGLQJV�UHSRUWHG�LQ�3DSHU �� ,W�IRXQG�WKDW�GLVWLQFW�TXDOLWLHV
RI�DXJPHQWHG�REMHFWV�DUH�LPSRUWDQW�WR�SURYLGH�DPRQJ�RWKHU�WKLQJV�DQG�WKDW
SHRSOH�UHODWH�YLUWXDO�REMHFWV�WR�H[LVWLQJ�VWUXFWXUHV�LQ�WKH�UHDO�ZRUOG�

'XULQJ�DQ�H[SORUDWRU\�ZDONVKRS�ZLWK�FLWL]HQV��$��LQ�7DEOH ����� ZH�VDZ�WKH
SDUWLFLSDQWV�UHDOO\�H[SHULHQFLQJ�WKH�SODQQLQJ�REMHFW�DQG�WKHLU�RZQ�ORFDWLRQ�LQ
VSDFH�DV�RQH�²�WKDW�LV� WKH\�SHUFHLYHG�WKH�DXJPHQWHG�SODQQLQJ�REMHFW�ZDV�WKHUH
ZLWK�WKHP��VHH�3DSHU �� S� ���� 7KLV�VXJJHVWV�WKDW�LW�LV�QRW�RQO\�DERXW�WKH�FLWL]HQ
EHLQJ�WKHUH� EXW�YHU\�PXFK�DERXW�WKH�SODQQLQJ�REMHFW�EHLQJ�WKHUH�DV�ZHOO�²�ZKLFK
LV�LQ�SDUW�DFKLHYHG�WKURXJK $5 &LW\� 3DUWLFLSDQWV�HYHQ�VXJJHVWHG�WR�FRPPX�
QLFDWH�WKDW�IHHOLQJ�WR�WKHLU�IULHQGV�WKURXJK�WDNLQJ�D�SLFWXUH�RI�WKH�DXJPHQWHG
VFHQH� RU�RI�WKHLU�LQGLYLGXDO� LQ�VLWX�YLHZ�RI�LW��VHH�3DSHU �� S� ���� 7KH\�ZDQWHG
WR�VKDUH�WKH�LPSUHVVLRQV�DQG�LQVLJKWV�WKH\�REWDLQHG�RQ�D�PDWWHU�WKDW�DSSHDUV
UHOHYDQW�DQG�SHUVRQDOO\�PHDQLQJIXO�IRU�WKHP WKHUH�DQG�WKHQ LQ�RUGHU�WR�LQYROYH
RWKHUV�LQ�WKH�FDXVH�

7DNLQJ�SLFWXUHV�ZLWK�VPDUWSKRQHV�LV�D�WUHPHQGRXVO\�SRSXODU�DQG�JURZ�
LQJ�SUDFWLFH �13' *URXS� ����� 2�� ������DWWHVWHG�E\� DPRQJ�RWKHU�WKLQJV� WKH
SRSXODULW\�RI�VRFLDO�PHGLD�SKRWR�VKDULQJ�VXFK�DV ,QVWDJUDP� )OLFNU� )DFHERRN�
DQG 7ZLWWHU� 7DNLQJ�D�SLFWXUH�RI�DQ�DXJPHQWHG�VLWH�PLJKW�MXVW�EH�WKH�SHUIHFW
H[WHQVLRQ�RI�WKLV�SUDFWLFH�IRU�FLYLF�HQJDJHPHQW� ZKHUH�SHUVRQDO�SKRWRV�WDNHQ
LQ�VLWX�FRXOG�KHOS�WR�VSUHDG�DZDUHQHVV�RI�DQ�LVVXH�RU�SURSRVDO�LQ�WKH�RZQ�OLYLQJ
HQYLURQPHQW�WKURXJKRXW�WKH�FLWL]HQV·�VRFLDO�QHWZRUNV�²�HVSHFLDOO\�VLQFH�VPDUW�
SKRQHV�DUH�WKH�SUHYDOHQW�GHYLFH�IRU�WDNLQJ�SKRWRV�LQ�HYHU\GD\� VSRQWDQHRXV
VLWXDWLRQV �FI� 13' *URXS� ������

2XU�DGGLWLRQDO�DLP�WR�EULQJ�$5 ·WR�WKH�PDVVHV·�DQG�SODFLQJ�LW�LQ�WKH�KDQGV
RI�FLWL]HQV�SRVHV�WKH�FKDOOHQJH�WR�GHYHORS LQVWDQWDQHRXV$5 V\VWHPV� ,QVWDQWDQ�
HRXV�KHUH�PHDQV�WR�HQDEOH�DQ\�FLWL]HQ�ZLWK�D�FDSDEOH�VPDUWSKRQH�WR�YLHZ�$5
YLVXDOL]DWLRQV�LPPHGLDWHO\�DW�DQ\�ORFDWLRQ�ZLWKRXW�WKH�QHHG�IRU�PDQXDO�LQLWLDO�
L]DWLRQ��ZKLFK�LV�VWLOO�FRPPRQ�ZLWK�PDQ\�RXWGRRU�$5 V\VWHPV��WKDW�UHTXLUHV
VSHFLÀF�NQRZOHGJH�RI�WKH�ORFDO�VLWH� ,Q�RXU�GHVLJQ� ZH�GHYLVHG�DQ�LQWHUDFWLRQ
WHFKQLTXH�IRU�0$5 WKDW�SURYLGHV�ZDON�E\�SRLQW�DQG�VKRRW�YLVXDOL]DWLRQV�DW
ÀUVW� EXW�DOORZV�IRU�FORVHU�LQVSHFWLRQ�RI�WKH�DXJPHQWHG�REMHFWV�RQFH�WKH\�KDYH
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EHHQ�FDOLEUDWHG��VHH�3DSHU �� S� ��� 7KLV�LV�DFKLHYHG�WKURXJK�DQ�LQLWLDO�FRDUVH
VHQVRU�SODFHPHQW�RI�DXJPHQWHG�EXLOGLQJV�E\�WKH�SKRQH�DQG�D�IROORZLQJ�ÀQHU
PDQXDO�DOLJQPHQW�E\�WKH�XVHU� ,W�LV�SRVVLEOH�WKURXJK�WKH�REVHUYDWLRQ�LQ�RXU
VWXG\�WKDW�SHRSOH�JHQHUDOO\�NQRZ�KRZ�EXLOGLQJV�VKRXOG�W\SLFDOO\�EH�SODFHG
ZLWKLQ�DQ�DUELWUDU\�HQYLURQPHQW�ZLWK�UHVSHFW�WR�RWKHU�H[LVWLQJ�VWUXFWXUHV�VXFK
DV�URDGV�DQG�LQWHUVHFWLRQV�VXUURXQGLQJ�DQG�FRQQHFWLQJ�QHZ�EXLOGLQJV��VHH�3D�
SHU �� SS� ����� 6XFK�FXHV�SURYLGH�KLQWV�IRU�SHRSOH�KRZ�WKH�UHDO�DQG�YLUWXDO
DOLJQ� ZKLFK�ZH�PDNH�XVH�RI�WR�FDOLEUDWH�WKH�YLVXDOL]DWLRQV�IRU�FORVHU�LQVSHF�
WLRQ�

,QVWDQWDQHRXV�$5 FRQWULEXWHV�WR�DQ�LQ�VLWX� LQ�WKH�PRPHQW�UHDOL]DWLRQ�RI�IX�
WXUH�FKDQJHV� 2XU�TXDOLWDWLYH�XVHU�VWXG\�RQ�VHQVH�PDNLQJ�RI�DXJPHQWHG�EXLOG�
LQJV�FRQWULEXWHV�WR�DQ�XQGHUVWDQGLQJ�RI�KRZ�WKHVH�LQ�WKH�PRPHQW�UHDOL]DWLRQV
FRPH�LQWR�H[LVWHQFH�WKURXJK�VXFK�DQ�LQWHUDFWLYH�DQG�YLVXDO�FRPSRQHQW�WKH $5
&LW\ V\VWHP�UHSUHVHQWV��VHH�3DSHU �� )LQGLQJV�VHFWLRQ��

,Q�FRQFHUW�ZLWK�WKH�HOHPHQWV�SURYLGHG�E\ 0RELOH�'HPRFUDF\� $5 &LW\ EULQJV
D�YLVXDO��DQG�VRPHZKDW�PRUH�JUDVSDEOH��HOHPHQW�WR�WKH�LQIUDVWUXFWXUH�IRU�FLW�
L]HQV�WR� ÀUVW� H[SHULHQFH�WRSLFV�RQ�WKH�VSRW�DQG� VHFRQG� WR�HQJDJH�ZLWK�WKH
GLVFXVVLRQV�WKURXJK�WKHP� ,W�HPSKDVL]HV�WKH�UHODWLRQV�RI�D�VXJJHVWHG�FKDQJH�WR
WKH�VXUURXQGLQJ�EXLOW�LQIUDVWUXFWXUH� ZKLFK�LV�FUXFLDO�LQ�XUEDQ�SODQQLQJ�WR�JDLQ
D�KROLVWLF�SLFWXUH�RI�WKH�WRWDO�LPSDFW�RI�D�QHZ�GHYHORSPHQW� ,W�DGGV�D�YLVXDO�DQG
LQWHUDFWLYH�HOHPHQW�WR�WKH�DEVWUDFW�PXQLFLSDO�SODQ� +HQFH� ZLWKLQ�WKH�GRPDLQ
RI�SDUWLFLSDWRU\�XUEDQ�SODQQLQJ� WKH $5 &LW\ FRQFHSW�RIIHUV�QHZ�DOWHUQDWLYHV
WR�HQJDJH�ZLWK�RXU�OLYLQJ�HQYLURQPHQW�E\�DFKLHYLQJ�DQ�DZDUHQHVV�RI�DQG�QHZ
LQVLJKWV�LQWR�SURSRVHG�FKDQJHV�WR�WKH�FLW\VFDSH�

����� 0HQLQJ#3DUN

0HQLQJ#3DUN GUDZV�DWWHQWLRQ�WR�WKH�TXHVWLRQ�KRZ�ZH�FDQ�FRQFHSWXDOL]H�WKH
GLJLWDO�UHIHUHQWV�DQG�UHSUHVHQWDWLRQV�RI�SODFHV�LQ�ORFDWLRQ�EDVHG�V\VWHPV�DQG�
KHQFH� KRZ�WR�GHVLJQ�IRU�WKHP� 2QH�SRVVLEOH�DYHQXH�LV�WR�GUDZ�RQ�WKH�VSDFH�
SODFH�GLFKRWRP\��VHH�&KDSWHU �����DQG�WUDQVIHU�LW�WR�WKH�GLJLWDO�UHDOP� &DQ�ZH
XQGHUVWDQG�WKH�UDZ�PDWHULDO�RI�WKHVH�SODFH�UHSUHVHQWDWLRQV�DV�GLJLWDO�VSDFHV
WKDW�SHRSOH�SXW�WR�XVH� DGDSW� DQG�DSSURSULDWH�RQ�WKHLU�RZQ�WHUPV" -XVW�DV�SK\V�
LFDO�IHDWXUHV��L�H�� DUFKLWHFWXUH��WRJHWKHU�ZLWK�VRFLDO�QRUPV�DQG�FXOWXUDO�YDOXHV
HQDEOH�DQG�OLPLW�RXU�DFWLQJ�LQ�WKH�SK\VLFDO�UHDOP� WKH�XVHU�LQWHUIDFH�IUDPHV�DQG
OLPLWV�RXU�DFWLRQV�LQ�WKH�GLJLWDO�UHDOP� 7KH�DYDLODEOH�IRUP�ÀHOGV� WKH�PHGLD�RQH
FDQ�DGG� WKH�ZD\�RQH�FDQ�LQWHUDFW�ZLWK�GLVFXVVLRQ�WRSLFV� WKH�ZD\�WKH�SKRQH�DV
VXFK�LV�HPSOR\HG�DV�DQ�LQWHUIDFH�DQG�DIIRUGV�VRPH�XVHV�DQG�QRW�RWKHUV� WKH�ZD\
WRXFK�FRQWURO�DIIRUGV�VRPH�WKLQJV�DQG�QRW�RWKHUV� HWF� DOO�FRQWULEXWH�WR�KRZ�ZH
FDQ�HQJDJH�WKURXJK�LW�

7KH�DQDORJ\�ZKLFK�, GUDZ�EHWZHHQ�VRFLR�WHFKQLFDOO\�FRQÀQHG�DFFHVV�WR�WKH
SK\VLFDO�DQG�GLJLWDO�UHDOP�HQWDLOV�WKH�TXHVWLRQ�RI�KRZ�SK\VLFDO�SODFHV�DQG�GL�
JLWDO�VSDFHV�DUH�FRQQHFWHG� +RZ�FDQ�FLWL]HQV�PDNH�WKH�OLQN�EHWZHHQ�WKH�WZR"
2U� IURP�D�IHOW�OLIH�XVHU�H[SHULHQFH�SHUVSHFWLYH �0F&DUWK\�	�:ULJKW� �����
������ZH�FRXOG�DVN� KRZ�FDQ�GLJLWDO�VSDFHV��WRSLFV�LQ�RXU�FDVH��EH�LQWLPDWHO\



��� &RQWULEXWLRQV�RI�WKH�,QGLYLGXDO�'HVLJQ�([SHULPHQWV ��

WLHG�WR�SODFHV" 7KH�SUHVHQWHG�GHVLJQ�LGHDV�IRU�IRUPV�RI�DFFHVV�DQG�UHSUHVHQW�
DWLRQ�PDQLIHVWHG�LQ�WKH�SURWRW\SH��45 FRGHV� QRWLÀFDWLRQV� HWF�� VHH�7DEOH ����
DUH�SRWHQWLDO�PHDQV�, H[SORUHG�WR�WKLV�HQG� :KLOH�WKHUH�DUH�PHDQV�WR�SRLQW�IURP
WKH�GLJLWDO�WR�WKH�SK\VLFDO�UHDOP��H�J�� SXVK�SLQV�RQ�D�PDS� SODFH�GHVFULSWLRQV�
DQG YLFH�YHUVD �H�J�� 45 FRGH�VLJQV� QRWLÀFDWLRQV� VLWXDWHG�GLVSOD\V�� LW�LV�VWLOO�XS
WR�WKH�LQGLYLGXDO�FLWL]HQ�WR�SLFN�XS�WKHVH�UHIHUHQWV�DQG�VHH�WKH�UHVXOWLQJ�LP�
DJH�RI�D�SODFH DV�RQH� WR�PDNH�WKH�OLQN�EHWZHHQ�GLJLWDO�DQG�SK\VLFDO�UHDOPV�
3ODFHV�FDQ�EHFRPH�PHGLDWHG�DQG�DXJPHQWHG�WKURXJK�WKH�GLJLWDO�WRROV�WKDW�ZH
SURYLGH� 7R�DFKLHYH�D�PHGLDWLRQ�EHWZHHQ�SK\VLFDO�DQG�GLJLWDO�UHDOPV� KRZ�
HYHU� LV�D�GHVLJQ�FKDOOHQJH� DQG�D�FUXFLDO�DVSHFW�LQ�RUGHU�WR�DWWUDFW�SHRSOH�WR
DQ�HQJDJHPHQW�LQIUDVWUXFWXUH� $FFHVV�SRLQWV� HVSHFLDOO\�LQ�SK\VLFDO�IRUP�VXFK
DV�VLJQV�RU�VLWXDWHG�GLVSOD\V� DOORZ�FLWL]HQV�WR�PRUH�UHDGLO\�SDUWLFLSDWH�LQ�FLYLF
HQJDJHPHQW�DFWLYLWLHV�FRQFHUQLQJ�ODQG�XVH�SODQQLQJ�

%H\RQG�WKH�SK\VLFDO�GLJLWDO�GLYLGH� WKH�H[SHULPHQW�DOVR�YHU\�PXFK�SRLQWV
WRZDUG�TXHVWLRQV�RI�DSSURSULDWH�IRUPV�RI�HQJDJHPHQW� 7KDW�WKLV�LQVLJKW�FDPH
DERXW�KDV�WR�GR�ZLWK�WKH�VHWWLQJ� :KLOH 0RELOH�'HPRFUDF\ ZDV�VWLOO�YHU\�PXFK
IUDPHG�E\�D�WUDGLWLRQDO�FLWL]HQ�GHOLEHUDWLRQ�HIIRUW� ZKHUH�WKH�PXQLFLSDOLW\�DQG
SDUWLFXODUO\�WKH�XUEDQ�SODQQLQJ�GHSDUWPHQW�VRXJKW�WR�DWWUDFW�QHZ�JURXSV�RI
FLWL]HQV�LQWR�DQ�DJH�ROG�LQYROYHPHQW�SURFHVV� HQJDJHPHQW�LQ�WKH�IRUPDWLRQ�RI
WKH�QDWLRQDO�SDUN�ZDV�VRPHWKLQJ�QHZ�DQG�QRW�DV�EXUHDXFUDWL]HG�DV�PXQLFLSDO
SODQQLQJ� 7KH�SURFHVV�ZDV�FDUULHG�RXW�E\�WKH�VPDOO�VHFUHWDULDW�RI�WKH�QDWLRQDO
SDUN�UDWKHU�WKDQ�E\�D�ODUJH�PXQLFLSDO�SODQQLQJ�GHSDUWPHQW� 7KH�SURFHVV�ZDV
QRW�DV�PXFK�HQWUHQFKHG�ZLWK�ORFDO�SROLWLFV�DQG�XUEDQ�GHYHORSPHQW�VWUDWHJLHV�
EXW�UDWKHU�D�ERDUG�RI�UHSUHVHQWDWLYHV�IURP�PDQ\�FLWL]HQ�LQWHUHVW�JURXSV�DV�ZHOO
DV�FLYLF�DQG�RIÀFLDO�DVVRFLDWLRQV�ZDV�IRUPHG�WR�OHDG�WKH�GHYHORSPHQW��PRUH�RU
OHVV��IURP�WKH�ERWWRP�XS�

+HQFH� LW�KDV�VKRZQ�GXULQJ�RXU�LQWHUYHQWLRQV�LQ�WKH�SDUN�WKDW�WKHUH�LV�D�PLV�
PDWFK�EHWZHHQ�WKH�UHSUHVHQWDWLRQV�DQG�FRQFHSWXDOL]DWLRQV�RI�WRSLFV�DIIRUGHG�LQ
RXU�XVHU�LQWHUIDFH�DQG�WKH�ZD\�SHRSOH�WKLQN�DQG�WDON�DERXW�WKH�LVVXHV�WKDW�WKH\
SHUFHLYH� :KLOH�RXU�V\VWHP�LV�VSHDNLQJ�WR�WRSLFV� LVVXHV� SURSRVDOV� DQG�REMHF�
WLRQV� GRFXPHQWV� FRPSODLQWV� DQG�GHOLEHUDWLYH�GLVFXVVLRQV� SHUVRQDO�PHPRU�
LHV�DQG�VWRULHV�ZHUH�PXFK�PRUH�DW�WKH�IRUH�ZLWK�FLWL]HQV� 0RELOH�'HPRFUDF\
DQG� KHQFH� 0HQLQJ#3DUN DUH�SUHPLVHG�RQ�DQ�LPSOLFLW�QRWLRQ�RI�D�PRUH�GU\
DQG�UDWLRQDO�GHOLEHUDWLRQ�SURFHVV�UDWKHU�WKDQ�RQ�D�QRWLRQ�RI�HPRWLRQDO�WDON�DQG
VWRU\WHOOLQJ� <HW� IRU�D�VHQVH�RI�SODFH�WR�HPHUJH� WKH�SUHVHQWDWLRQ�RI�SODFH�DQG
WKH�IRUPV�RI�HQJDJHPHQW�RIIHUHG�DUH�LPSRUWDQW� $UH�UHSUHVHQWDWLRQV�LQ�WKH�V\V�
WHP�FRPSDWLEOH�ZLWK�FLWL]HQV·�RZQ�FRQFHSWLRQV" 'R�WKH\�VWLPXODWH�WKH�H[SUHV�
VLRQ�RI�SHUVRQDO�YLHZV�DQG�LGHQWLW\" ,Q�WKLV�H[SHULPHQW� ZH�KDYH�REVHUYHG�WKDW
WKHUH�LV�D�PLVPDWFK�EHWZHHQ�WKH�FRQFHSWLRQV�FRGLÀHG�LQ�WKH�DSS�DQG�WKH�ZD\
FLWL]HQV�WDON�DERXW�WKHLU�H[SHULHQFHV�LQ�WKH�QDWLRQDO�SDUN� 2Q�WKH�RQH�KDQG� LW�LV
QHFHVVDU\�WR�DFFRXQW�IRU�GRFXPHQWV� SURSRVDOV� SODQV� LVVXHV� WRSLFV� DQG�GLV�
FXVVLRQV� :KLOH�RQ�WKH�RWKHU�KDQG�IHHOLQJV� SHUVRQDO�VWRULHV� QDUUDWLYHV� DQG
PHPRULHV�DUH�LUUHSODFHDEOH�HOHPHQWV�RI�WKH�SURFHVV� 7KH�WHQVLRQ�EHWZHHQ�WKH
WZR�KDV�EHFRPH�DSSDUHQW�KHUH� EXW�LV�PRUH�WKRURXJKO\�UHÁHFWHG�RQ�LQ�WKH�ODVW
H[SHULPHQW� ,·P�<RXU�%RG\�
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� ��DW�D�SXEOLF�SDUN�GRZQWRZQ��
´/RRNLQJ�XS�DW�.DUO�WKH�;,, DQG�WKLQN�RI�KRZ�LW
XVHG�WR�EH� GXULQJ�WKLV�SHUVRQ·V�WLPH� &DQQRW
KHOS�WKLQNLQJ�KRZ�, ZRXOG�ORRN�OLNH�DV�D�VWDWXH�µ
>IHPDOH@

² ��LQ�WKH�VXEXUE� EHKLQG�WKH�PDOO��
´2K�KRZ�IXQ� 8QIRUWXQDWHO\� WKHUH�DUH�QR
VWDWXHV�KHUH�µ >PDOH@

 ��LQ�WKH�VXEXUE� UHVLGHQWLDO�DUHD��
´, DJUHH� WKHUH�DUH�QR�VWDWXHV�KHUH�HLWKHU�
5HDOO\�VDG�WKDW�WKHUH�DUH�QR�VWDWXHV�DQG
RWKHU � ILQH � WKLQJV � ZKLFK � FKHHU � XS � WKH
VWUHHWV � HYHU\ZKHUH�µ >IHPDOH� RULJLQDO
SRVWHU� UHVHQG�ZLWK�W\SRV�FRUUHFWHG@

 ��LQ�WKH�VXEXUE� EHKLQG�WKH�PDOO��
´1R� , GR�QRW�VHH�DQ\�VWDWXHV�KHUH�MXVW
VKRSSLQJ�LQVWDOODWLRQVµ�>PDOH@

)LJXUH ��� ([DPSOH�WKUHDG�DQG�FRUUHVSRQGLQJ�PDS�RI�WKH�HQWULHV�VKRZLQJ�WKH�JHR�
JUDSKLF�VSUHDGLQJ�VWDUWLQJ�ZLWK�D�FRPPHQW�IURP�D�SXEOLF�SDUN�GRZQWRZQ��ERWWRP
ULJKW��DQG�WKH�HQVXLQJ�FRQYHUVDWLRQ�LQ�WKH�VXEXUE� �7KH�FRPPHQW�LQ�WKH�ORZHU�OHIW�KDV
EHHQ�UHVHQG�E\�WKH�XVHU�ZLWK�W\SRV�FRUUHFWHG� ,W�LV�D�GXSOLFDWH�RI�WKH�RQH�QH[W�WR�LW� 7KH
RULJLQDO�PLVW\SHG�FRPPHQW�KDV�EHHQ�RPLWWHG�LQ�WKH�WKUHDG�IRU�UHDGDELOLW\��

����� ,·P�<RXU�%RG\

,·P�<RXU�%RG\ KDV�WZR�FRQWULEXWLRQV�WR�DQ�XQGHUVWDQGLQJ�DQG�GHVLJQ�RI�PR�
ELOH�SHUVRQDO�GHYLFHV�DV�HOHPHQWV�RI�D�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH� 7KH
ÀUVW� D�GHVLJQ�LGHD�WKDW�WXUQHG�RXW�EHQHÀFLDO� LV�WR�DOORZ�LQGLYLGXDO�WRSLFV� RU
VWRULHV�LQ�WKLV�FDVH� WR�GHYHORS�JHRJUDSKLFDOO\��VHH�)LJXUH ��� IRU�DQ�H[DPSOH
WKUHDG� PRUH�LQ�3DSHU �� SS� ��������� :KHUHDV�SUHYLRXV�DSSURDFKHV��H�J�� LQ
0RELOH�'HPRFUDF\��KDYH�UHVWULFWHG�D�ZKROH�WRSLF�DQG�DOO�LWV�FRPPHQWV�WR�D�VLQJOH
ORFDWLRQ�WKHUHE\�PDNLQJ�WKH�WRSLF�ORFDWLRQ�FHQWULF� ZH�VXJJHVW�WR�WDJ�HDFK�LQGL�
YLGXDO�FRQWULEXWLRQ��FRPPHQWV� SKRWRV� HWF�� ZLWK�LWV�RZQ�ORFDWLRQ� 7KLV�DOORZV
WKH�ORFDOH�WR�EHFRPH�SDUW�RI�WKH�QDUUDWLYH� ZKLFK�LV�QRZ�DOVR�FUHDWHG�E\�PRYLQJ
WKURXJK�VSDFH� 2XU�REVHUYDWLRQ�LV� WKDW� WKLV�ZD\� WRSLFV�EHFRPH�WRSLF�FHQWHUHG
DV�FLWL]HQV�VWDUW�WR�FRUURERUDWH�RU�UHIXWH�WKH�SRLQWV�WKDW�ZHUH�PDGH�E\�FROOHFW�
LQJ�WRJHWKHU�LQIRUPDWLRQ�DERXW�GLIIHUHQW�SODFHV�LQ�RQH�FRPPRQ�WRSLF��FI� 3DSHU
�� SS� ��������� ,W�DOORZV�XVHUV�WR�EURDGO\�H[SORUH�WKH�GLYHUVH�DVSHFWV�RI�WKHLU
QHLJKERUKRRG�DQG�SODFHV�RI�SHUVRQDO�PHDQLQJIXOQHVV� ,QVWHDG�RI�OLPLWLQJ�FRQ�
YHUVDWLRQV��DQG�SHRSOH�H[SUHVVLQJ�WKHLU�HPRWLRQV��WR�WKH�ORFDWLRQ�WKH�RULJLQDO
SRVWHU�FKRVH�WR�WDON�DERXW� RWKHU�FRPPHQWHUV�PD\�H[SDQG�WKLV�GLVFXVVLRQ�WR
RWKHU�SODFHV� ,W�DOORZV�XVHUV�WR�FROOHFW�DQG�FRQWUDVW�VLPLODU�DVSHFWV�RI�GLIIHUHQW
SODFHV�XQGHU�D�FRPPRQ�XPEUHOOD�WRSLF�

$V�D�VHFRQG�FRQWULEXWLRQ� DQG�DV�D�FRQWLQXDWLRQ�IURP�RXU�LQVLJKWV�IURP
0HQLQJ#3DUN� WKLV�H[SHULPHQW�IXUWKHU�PDGH�FOHDU�WKH�QHHG�IRU�DQG�XVHIXOQHVV
RI�DOWHUQDWLYH�IRUPV�RI�HQJDJHPHQW� :LWK ,·P�<RXU�%RG\� ZH�H[SORUH�ORFDW�
LYH� SOD\IXO� DQG�SHUYDVLYH�VWRU\WHOOLQJ�DV�VXFK�DQ�DOWHUQDWLYH�PHDQV�WR�HQJDJH
SHRSOH�LQ�FLYLF�GLVFXVVLRQV� ,Q�WKH�V\VWHP� VWRU\�PDWHULDO�IRUPV�DFFRUGLQJ�WR
WLPH� SODFH� RU�WKH�SHUVRQ�FUHDWLQJ�DQ�HQWU\� DFFRUGLQJ�WR�WKH�UHVSRQVHV�RU�FRP�



��� 3UHSDULQJ�DQ�,QIUDVWUXFWXUDO�3HUVSHFWLYH ��

PHQWV�WR�HQWULHV� DQG�DFFRUGLQJ�WR�PRYHPHQW�WKURXJK�VSDFH� 7KH�DLP�LV� PRUH
WKDQ�HYHU� WR�FUHDWH�DZDUHQHVV�IRU�LVVXHV�DQG�VKDUHG�LQWHUHVWV�LQ�WKH�DUHD�DQG
WR�IRVWHU�FLYLF�FRQYHUVDWLRQV�DPRQJ�FLWL]HQV�DERXW�SODFHV�RI�SHUVRQDO�PHDQLQJ�
IXOQHVV�

+DQG�LQ�KDQG�ZLWK�VWRU\WHOOLQJ�DQG�SOD\IXOQHVV�JRHV�D�FDOO�IRU�DIIHFW�DQG
HPRWLRQV�LQ�FLYLF�HQJDJHPHQW�V\VWHPV�²�D�GLIIHUHQW�XQGHUVWDQGLQJ�RI�WKH�UROH
WKHVH�FRQYHUVDWLRQV�SOD\� :KHUH�WKH�IRFXV�SUHYLRXVO\�KDV�DUJXDEO\�EHHQ�RQ
GU\�DQG�UDWLRQDO�GHOLEHUDWLRQ�LQ�D�+DEHUPDVLDQ�VHQVH��L�H�� WKH�ULJRURXV�UD�
WLRQDO�DQDO\VLV�RI�DQ�LVVXH�UHVXOWLQJ�LQ�D�FROG�H[FKDQJH�EHWZHHQ�LQGLYLGXDOV�
+DEHUPDV� ������ ZH�QRZ�HPSKDVL]H�WKH�XVHIXOQHVV�RI�HPRWLRQDO�DQG�FRPPX�
QLFDWLYH�H[FKDQJH�EHWZHHQ�FLWL]HQV�LQ�%DUEHU·V�VHQVH��L�H�� WKH�HTXDO�LPSRUWDQFH
RI�PXWXDO�XQGHUVWDQGLQJ�RI�SHRSOH�WKURXJK�RSHQ�HQGHG�WDON�DQG�FRQYHUVDWLRQ�
%DUEHU� ������ 0RELOH�'HPRFUDF\ DWWUDFWV�DUJXPHQWV�DQG�RSLQLRQ� ZKLOH ,·P�<RXU
%RG\ HQFRXUDJHV�WKH�H[SUHVVLRQ�RI�HPRWLRQV�WKDW�PD\�OHDG�WR�WKH�HPEOHPDWLF
GLQQHU�WDEOH�FRQYHUVDWLRQ� 7KH�ZKROH�RI�3DSHU � VKRZV�KRZ�FLYLF�GLVFXVVLRQV
LQ�DQG�DERXW�SODFHV�HPHUJH�RXW�RI�WKH�H[SUHVVLRQ�RI�IHHOLQJV� PHPRULHV� DQG
DWWLWXGHV�H[FKDQJHG�DPRQJ�SDUWLFLSDQWV� :LWK�WKLV� ZH�SUHVHQW�DQ�DSSURDFK�WR
ORFDWLYH�FLYLF�HQJDJHPHQW�V\VWHPV�WKDW�WDNHV�D�YDQWDJH�SRLQW�LQ�\RXWK·V�HPR�
WLRQV�UDWKHU�WKDQ�D�UDWLRQDOLVWLF�DSSURDFK�WR�GHOLEHUDWLRQ�

��� 3UHSDULQJ�DQ�,QIUDVWUXFWXUDO�3HUVSHFWLYH

0\�IRFXV�KDV�VR�IDU�EHHQ�RQ�SHUVRQDO�PRELOH�GHYLFHV�WKDW�SHRSOH�FDUU\�DURXQG
ZLWK�WKHP�IXQFWLRQLQJ�DV�PDLQ�DFFHVV�WRNHQV�IRU�WKH�LQIUDVWUXFWXUH� 7KH\�DUH�
LQGHHG� FHQWUDO�WR�P\�FRQFHSWLRQ�RI�D�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH� 0R�
ELOH�GHYLFHV�DFW�DV�LQWHUIDFHV�WR�WKH�VSDFH�DURXQG�XV� ,QFOXGLQJ�PRELOH�GHYLFHV
OHYHUDJHV�WKHLU�LQ�VLWX�QDWXUH�WR�HQJDJH�ZLWK�WRSLFV�RQ�WKH�VSRW� <HW� SDUWLFX�
ODUO\�VPDUWSKRQHV�DUH� IRU�H[DPSOH� SUREOHPDWLF�LQ�WHUPV�RI�LQFOXVLYHQHVV��L�H��
QRW�HYHU\ERG\�RZQV�RQH�� 7KLV�LV�DQ�LPSRUWDQW�IDFWRU�HVSHFLDOO\�LQ�WKH�FLYLF
HQJDJHPHQW�GRPDLQ� )XUWKHUPRUH� WKH\�VWLOO�LQGHHG�ODFN�D�GHHSO\�LQWLPDWH�UH�
ODWLRQVKLS�ZLWK�SK\VLFDO�SODFHV�WKDW�RWKHU�XELTXLWRXV�WHFKQRORJLHV�PD\�EHWWHU
PDQDJH�WR�DFKLHYH� +HQFH� DOWHUQDWLYH�PHDQV�RI�SULPDULO\�HQJDJLQJ�ZLWK�WKH
LQIUDVWUXFWXUH� SHUKDSV�XELTXLWRXV� PD\�FRPH�WR�WKH�IRUH�

7KH�LQGLYLGXDO�H[SHULPHQWV�DOUHDG\�SRLQW�WR�HOHPHQWV�RI�WKH�LQIUDVWUXFWXUH
WKDW�JR�ZHOO�EH\RQG�D�QDUURZ�IRFXV�RQ�WKH�GHSOR\PHQW�RI�PRELOH�SKRQHV��VHH
7DEOH ����� 0RELOH�'HPRFUDF\ SRLQWV�WR�WKH�QHFHVVLW\�RI�DQ�DGGLWLRQDO�GHVNWRS
LQWHUIDFH�IRU�·UHPRWH·�DFFHVV�WR�HQJDJHPHQW�IDFLOLWLHV� 7KH�GHVNWRS�LQWHUIDFH
SURYLGHV�DQ�DOWHUQDWLYH�HQWU\�SRLQW�LQ�D�GLIIHUHQW� PRUH�UHOD[HG�VHWWLQJ�LQ�RUGHU
WR�DOORZ�FLWL]HQV�WR�HQJDJH�ZLWK�WRSLFV�QRW�RQO\�VXSHUÀFLDOO\� $5 &LW\ DGGV�D
YLVXDO�FRPSRQHQW�WR�XQGHUVWDQGLQJ�SODQV�DQG�LGHDV�LQ�DQ�XUEDQ�SODQQLQJ�FRQ�
WH[W�DQG�SURYLGHV�DQ�DOWHUQDWLYH�IRUP�RI�SODFH�PHGLDWLRQ� 0HQLQJ#3DUN HP�
SKDVL]HV�WKH�QHHG�IRU�YDULRXV�SK\VLFDO�PHDQV�RI�DFFHVV�WR�WKH�LQIUDVWUXFWXUH
WKDW�PDNH�GLJLWDO�GLVFXVVLRQ�WRSLFV�EHWWHU�YLVLEOH�DQG�JUDVSDEOH�LQ�WKH�SK\V�
LFDO�HQYLURQPHQW� ,W�HPSKDVL]HV�WKH�QHHG�IRU�DQ�LQWLPDWH�FRQQHFWLRQ�EHWZHHQ
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WKH�GLJLWDO�DQG�SK\VLFDO�UHDOPV�WKDW�FDQ�EH�DSSURDFKHG�WKURXJK�SK\VLFDO�DU�
WLIDFWV�LQ�WKH�HQYLURQPHQW�PHGLDWLQJ�WKH�GLJLWDO�VXFK�DV�45 FRGHV� GLVSOD\V�
HWF� /DVWO\� ,·P�<RXU�%RG\ H[SORUHV�DOWHUQDWLYH�PHDQV�RI�H[SUHVVLRQ�LQ�FLYLF�HQ�
JDJHPHQW�HIIRUWV�DOVR�LQ�WKH�VHQVH�RI�DUWLVWLF�DQG�SOD\IXO�H[SUHVVLRQ�WKURXJK
SK\VLFDO�DUWLIDFWV�DQG�SHUIRUPDQFHV�VXFK�DV�VFXOSWXUHV�DQG�WKHDWHU�SOD\�DV�D
IRUP�RI�HQJDJHPHQW�

7KLV�PRWLYDWHV�WKH�QHHG�WR�ORRN�DW�WKH�ODUJHU�VLWXDWHG�HQJDJHPHQW�LQIUD�
VWUXFWXUH�DQG� PRUH�VSHFLÀFDOO\� DW�WKH�VRFLR�WHFKQLFDO�UHODWLRQVKLSV�WKDW�ZH�FDQ
GHVLJQ�IRU� :KLFK�GHYLFHV�DQG�WHFKQRORJLHV�FDQ�ZH�HPSOR\�WR�SURYLGH�ZLGH�
VSUHDG�LQWHUIDFHV�WR�WKH�LQIUDVWUXFWXUH�DOORZLQJ�HQJDJHPHQW�ZLWK�ORFDWHG�LVVXHV
WKDW�LV�PHDQLQJIXOO\�VLWXDWHG�LQ�WKH�SK\VLFDO�VSDFH" 7R�IXUWKHU�XQIROG�WKLV�LQ�
IUDVWUXFWXUDO�SHUVSHFWLYH� WKH�QH[W�FKDSWHU�SURYLGHV�DQ�RXWORRN�RQ�DSSURDFKHV
EH\RQG�P\�RZQ�ZRUN�LQ�RUGHU�WR�FROOHFW� FRPSDUH� DQG�VRUW�HOHPHQWV�IRU�VXFK
DQ�LQIUDVWUXFWXUH�



&KDSWHU��

5HODWHG�:RUN

(OHPHQWV�RI�D�6LWXDWHG�(QJDJHPHQW�,QIUDVWUXFWXUH

,Q�WKLV�FKDSWHU� , SXUVXH�WZR�LQWHQWLRQV� ����WR�SUHVHQW�DQG�UHÁHFW�RQ�UHODWHG
ZRUN�DQG����� E\�ZD\�RI�GRLQJ�WKDW� WR�XQIROG�D�ODUJHU�VLWXDWHG�HQJDJHPHQW
LQIUDVWUXFWXUH� , GUDZ�WRJHWKHU�GLIIHUHQW�SLHFHV�RI�UHODWHG�ZRUN�IURP�WKH�ZLGHU
WHFKQRORJ\�PHGLDWHG�FLYLF�HQJDJHPHQW�GRPDLQ� LQ�SDUWLFXODU�FRQFHUQLQJ�VSD�
WLDO�SODQQLQJ� DQG�DQDO\]H�LQ�KRZ�IDU�WKH\�DUH�DPHQDEOH�IRU�VLWXDWHG�HQJDJH�
PHQW� (DFK�RI�WKH�V\VWHPV�ZKLFK�, ZLOO�PHQWLRQ�VXSSRUWV�D�GLIIHUHQW�ZD\�RI
HQJDJLQJ�ZLWK�VSDWLDO�SODQQLQJ�²�ERWK�LQ�VLWX�DQG�H[�VLWX� 7RJHWKHU� WKH�PXOWL�
WXGH�RI�GLIIHUHQW�V\VWHPV�FDQ�LQIRUP�D�ODUJHU�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXF�
WXUH�WKDW�SURYLGHV�ZLGHVSUHDG�DFFHVV�WR�FLYLF�HQJDJHPHQW�HIIRUWV�IRU�FLWL]HQV
LQ�D�YDULHW\�RI�VHWWLQJV�DQG�VLWXDWLRQV� 6XFK�DQ�LQIUDVWUXFWXUH�JRHV�EH\RQG�XV�
LQJ�SHUVRQDO�PRELOH�GHYLFHV�DV�WKH�SULPH�DQG�RQO\�PHDQV�WR�LQYROYH�FLWL]HQV
DQG�ORRNV�DW�RWKHU�VLWXDWHG�WHFKQRORJLHV�DQG�GHYLFHV�WR�EH�PDGH�XVH�RI� ,Q�WKLV
FKDSWHU� , VLWXDWH�P\�RZQ�GHVLJQ�H[SHULPHQWV�LQ�WKLV�ODQGVFDSH�RI�D�VLWXDWHG
LQIUDVWUXFWXUH� :KLOH�LQYLVLEOH�HOHPHQWV�RI�VXFK�DQ�LQIUDVWUXFWXUH�DUH�HTXDOO\
LPSRUWDQW��HVSHFLDOO\�RQ�EUHDNGRZQ�� VXFK�PRUH�VXEWOH�DVSHFWV�DUH�RXWVLGH�WKH
VFRSH�RI�WKLV�GLVVHUWDWLRQ� +DYLQJ�D�FLWL]HQ�ELDV� , IRFXV�RQ�WHFKQRORJLHV�DQG
GHYLFHV�WKDW�FLWL]HQV�H[SHULHQFH�PRUH�RU�OHVV�GLUHFWO\�WKURXJK�LQWHUDFWLQJ�ZLWK
WKHP�

0\�HIIRUW�WR�IRUPXODWH�DQ�LQIUDVWUXFWXUH�IRU�VLWXDWHG�HQJDJHPHQW�LV�PHGL�
DWHG�E\�P\�GHVLUH�WR�VKRZ�WKDW�FLYLF�HQJDJHPHQW�QHHGV�·PRUH·�²�PRUH�WKDQ
PRELOH�SKRQHV� 7KH�HOHPHQWV�RI�D�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH�, WKHUH�
IRUH�ZDQW�WR�SRLQW�RXW�DQG�SURYLGH�H[DPSOHV�IRU�DUH�GLYLGHG�LQWR�WKH�IROORZLQJ
IRXU�FDWHJRULHV� ����WKH�PRELOH�GHYLFHV�WKDW�KDYH�EHHQ�D�PDLQ�IRFXV�XS�XQWLO
QRZ� ����VWDWLRQDU\�GHYLFHV�WKDW�DUH�À[HG�LQ�WKH�HQYLURQPHQW� ����PRUH�XEL�
TXLWRXV�WHFKQRORJLHV�WKDW�ZH�LQWHUDFW�ZLWK�\HW�SHUYDGH�RXU�SK\VLFDO�VSDFHV�LQ
RIWHQ�VXEWOH�RU�HYHQ�LQYLVLEOH�ZD\V� DQG�����H[�VLWX�RU�UHPRWH�DFFHVV�SRLQWV�WKDW
ZH�FDQ�XVH� H�J�� DW�KRPH�RU�ZRUN� 2QH�FHQWUDO�DVSHFW�RI�VLWXDWHG�HQJDJHPHQW

��
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mobile

WebMapMedia
(Pudas)

Urban Mediator
GeoAnnotator

Mobile Democracy
(desktop)

VoiceYourView*

Mobile Democracy
(mobile)

augmented deliberation*

Tell a Story
(Pudas)

Locast Civic Media
StoryPlace.me

DigiGraff situated displays

media architecture
Before I Die

participatory sensing
(Kuznetsov & Paulos, 2010)

AR City

Mening@Park
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(*) In these two approaches, citizens are situated in a different physical
and/or virtual context than is referred to.

MR Tent

stationary ubiquitous ex-situ / remote

Mening@Park
(QR code signs)

I'm Your Body
(sculptures)

weak

strong

{ }
{ }

)LJXUH ��� &RQFHSWXDO�RYHUYLHZ�RI�UHODWHG�ZRUN��V\VWHPV�LQ LWDOLFV DUH�PLQH��

WKDW�, KDYH�HPSKDVL]HG�WKURXJKRXW�LV�WKH�FRXSOLQJ�RI�WHFKQRORJ\�DQG�SK\VLFDO
HQYLURQPHQW� L�H�� WKH�TXHVWLRQ�KRZ�ZHOO�WKH�SK\VLFDO�DQG�GLJLWDO�UHDOPV�DUH
EURXJKW�WRJHWKHU� )RU�WKLV�UHDVRQ� LQ�DGGLWLRQ�WR�WKHLU�DPHQDELOLW\�IRU�VLWXDWHG
HQJDJHPHQW SHU�VH� , GLVFXVV�WKH�V\VWHPV�DORQJ�WKLV�GLPHQVLRQ��VHH�)LJXUH ���
IRU�D�FRQFHSWXDO�PDSSLQJ�RI�WKH�VSDFH��

6RPH�RI�WKH�UHODWHG�UHVHDUFK�SURMHFWV�, ZLOO�SUHVHQW�KHUH�LQFOXGH�D�OLPLWHG
SHUVSHFWLYH�RI�DQ�LQIUDVWUXFWXUH�DURXQG�WKHLU�WRROV� 9DULRXV�FRPSRQHQWV�VXFK
DV�GDWDEDVHV� ZHE�VHUYLFHV� QHWZRUN�FRPPXQLFDWLRQ� PRELOH�GHYLFHV� ZHE�LQ�
WHUIDFHV� DQG�D�FRPELQDWLRQ�DQG�LQWHJUDWLRQ�RI�GLIIHUHQW�WRROV�PD\�EH�LQYROYHG�
7KH3XGDVSURMHFW�IURP�2XOX� )LQODQG� IRU�H[DPSOH� SRVLWV�DQ�LQIUDVWUXFWXUDO�DS�
SURDFK�IRU�VXSSRUWLQJ�SDUWLFLSDWRU\�XUEDQ�SODQQLQJ�� 7KH�SURMHFW�VHHNV�WR�XWLO�
L]H�D�QXPEHU�RI�VHUYLFHV�DQG�WHFKQRORJLHV�LQWHJUDWLQJ�LQWHUQHW�DQG�PRELOH�DS�
SOLFDWLRQV�WR�SURYLGH�GLIIHUHQW�DFFHVV�SRLQWV�WR�DQG�GLIIHUHQW�PHDQV�IRU�FROODE�
RUDWLRQ�LQ�XUEDQ�SODQQLQJ� <HW� ZKHQ�WKH\�VSHDN�RI�LQIUDVWUXFWXUH� WKH�DXWKRUV
DUH�SULPDULO\�FRQFHUQHG�ZLWK�WKH�WHFKQRORJLFDO�EDVLV�RQ�ZKLFK�WKHVH�V\VWHPV
UXQ��WKH�GDWDEDVHV� HWF��� 7KH\�DUH�OHVV�FRQVLGHULQJ�KRZ�FLWL]HQV·�LQWHUDFWLRQ
LV�DIIRUGHG�E\�GLIIHUHQW�GHYLFHV�LQ�GLIIHUHQW�VLWXDWLRQV� 6XFK�D�PRUH�FRPSUH�
KHQVLYH� FLWL]HQ�IDFHG�LQIUDVWUXFWXUH�, VXJJHVW�KHUH�KDV�QRW�EHHQ�DSSURDFKHG
VR�IDU� +RZ�FDQ�GLIIHUHQW�WRROV� PRGDOLWLHV� VLWXDWLRQV� ORFDWLRQV� DQG�SKDVHV
ZLWKLQ�WKH�XUEDQ�SODQQLQJ�SURFHVV�ZRUN�WRJHWKHU" ,Q�WKLV�FKDSWHU� DQG�ZLWK
P\�GLVVHUWDWLRQ� , ZDQW�WR�PRWLYDWH�DQG�SURYLGH�ÀUVW�FOXHV�WRZDUG�VXFK�IXWXUH
HQGHDYRUV�

�6HH KWWS���SXGDV�RXOX�IL�"SDJHBLG �� ODVW�DFFHVVHG� -DQXDU\��� �����

http://pudas.oulu.fi/?page_id=8


��� 0RELOH ��

��� 0RELOH

3HUVRQDO�PRELOH�GHYLFHV�DUH�DQ�LQWHJUDO�SDUW�RI�DQ�HQJDJHPHQW�LQIUDVWUXFWXUH
LI�WKH�DLP�LV�WR�HQJDJH�FLWL]HQV�RQ�WKH�JR� LQ�WKH�SK\VLFDO�HQYLURQPHQW� DQG�LQ�
WHJUDWHG�LQ�WKHLU�GD\�WR�GD\�OLYHV� 0RELOH�SKRQHV�KDYH�EHHQ�D�SRSXODU�WDUJHW
GHYLFH�GXH�WR�WKHLU�ZLGHVSUHDG�XVH�DURXQG�WKH�ZRUOG�DQG�WKH�ODUJHO\�SHUVRQDO
QDWXUH�RI�WKDW�XVH� 7KH�SRWHQWLDO�RI�WKLV�SODWIRUP�LQFUHDVHV�ZLWK�LQFUHDVHG�FDS�
DELOLWLHV�DQG�QHZ�XVH�FDVHV� , KDYH�SUHYLRXVO\�GLVFXVVHG�WKHLU�IXQFWLRQLQJ�DV
LQWHUIDFHV�WR�SXEOLF�VSDFH �FI� GH�6RX]D�H�6LOYD�	�)ULWK� ������ ZKLFK�LV�HOHYDWHG
E\�QHZ�FDSDELOLWLHV�VXFK�DV�EHLQJ�JHR�ORFDWDEOH� 7KLV�GHYHORSPHQW�SUHVHQWV�D
SULPH�RSSRUWXQLW\�WR�HQJDJH�ZLWK�WKH�SK\VLFDO�HQYLURQPHQW�PHGLDWHG�WKURXJK
GLJLWDO�GHYLFHV�DQG�VHUYLFHV�

,Q�WKH�LQWURGXFWLRQ� , KDYH�PHQWLRQHG 6HH&OLFN)L[ DQG )L[0\6WUHHW� %RWK
DUH�SXEOLFO\�DYDLODEOH� ODUJHO\�FRPPHUFLDO�VPDUWSKRQH�DSSOLFDWLRQV�WKDW�DOORZ
FLWL]HQV�RQ�WKH�JR�WR�UHSRUW�LVVXHV�LQ�WKHLU�QHLJKERUKRRG�VXFK�DV�SRWKROHV� JUDI�
ÀWL� RU�EURNHQ�VWUHHW�OLJKWV� ,VVXHV�VXFK�DV�WKHVH�DUH�JHQHUDWHG�LQWR�D�UHSRUW�DQG
VHQG�WR�WKH�PXQLFLSDOLW\� 7KLV�LV�D�TXLFN�DQG�HDV\�ZD\�IRU�FLWL]HQV�WR�HQJDJH
ZLWK�WKHLU�QHLJKERUKRRG� +RZHYHU� WKHVH�V\VWHPV�DUH�OLPLWHG�WR�RQH�ZD\�FRP�
PXQLFDWLRQ�IURP�FLWL]HQV�WR�WKH�PXQLFLSDOLW\�DQG�GR�QRW�IRFXV�RQ�FROODERUDWLRQ
DQG�GLVFXVVLRQ�LQ�ERWK�GLUHFWLRQV�DQG�DPRQJ�FLWL]HQV� )XUWKHUPRUH� WKH\�HP�
SOR\�D�UDWKHU�ULJLG�IRUPDW�RI�FLYLF�SDUWLFLSDWLRQ��LVVXHV� SUREOHPV��UDWKHU�WKDQ
DOORZLQJ�QXPHURXV�PHDQV�IRU�FLWL]HQV�WR�H[SUHVV�WKHPVHOYHV�LQ�ULFK�DQG�PHDQ�
LQJIXO�ZD\V� 7R�WKDW�HQG�, KDYH�SUHVHQWHG�WKH 0RELOH�'HPRFUDF\� 0HQLQJ#3DUN�
DQG ,·P�<RXU�%RG\ V\VWHPV�DOOHYLDWLQJ�H[DFWO\�WKHVH�FRQFHUQV�

/RFDWLRQ�EDVHG�ULFK�VRFLDO�PHGLD�LV�DQ�LQFUHDVLQJ�WUHQG�LQ�WKH�FLYLF�GRPDLQ
GXH�WR�VPDUWSKRQHV·�LQFUHDVLQJ��DQG�LPSURYLQJ��FDSDELOLWLHV�RI�UHFRUGLQJ�ULFK
PHGLD��SKRWRV� DXGLR� YLGHR��SDLUHG�ZLWK�WKHLU�FRQVWDQW�FRQQHFWLYLW\� JHR�OR�
FDOL]DWLRQ�FDSDELOLWLHV� DQG�VRFLDO�QHWZRUNLQJ�WRROV� 7HOO�D�6WRU\ IURP�WKH 3X�
GDV SURMHFW� IRU�H[DPSOH� OHWV�FLWL]HQV�RI�D�PXQLFLSDOLW\�UHFRUG�ORFDWLRQ�EDVHG
SKRWR�DQG�YRLFH�VWRULHV�WKURXJK�WKHLU�PRELOH�SKRQHV �+DOWWXQHQ� -XXVWLOD�	
1XRMXD� ����� -XXVWLOD� ������ 7KH�DXWKRUV�VHHN�WR�FDSWXUH�ULFK�LQ�VLWX�DFFRXQWV
RI�FLWL]HQV�LQ�WKHLU�LPPHGLDWH�OLYLQJ�HQYLURQPHQW� 7KH\�VWDWH� ´ORFDO�FRQWH[�
WXDO�NQRZOHGJH�LV�LPSRUWDQW� DQG�WKH�EHVW�SODFH�WR�FROOHFW�DQG�·UHPHPEHU·�WKDW
NQRZOHGJH�LV�WKH�SODFH�WKDW�NQRZOHGJH�LV�DVVRFLDWHG�ZLWKµ �+DOWWXQHQ�HW�DO��
����� S� ���� 7KH�DLP�LV�WR�FROOHFW�VXFK�LOOXVWUDWHG�YRLFH�VWRULHV�LQ�WKH�ÀHOG�LQ
RUGHU�WR�XVH�WKDW�NQRZOHGJH�DV�D�UHVRXUFH�LQ�SDUWLFLSDWRU\�ODQG�XVH�SODQQLQJ
SURFHVVHV�

/RFDVW�&LYLF�0HGLD LV�DQ�LQWHJUDWHG�PRELOH�DQG�ZHE�SODWIRUP�IRU�UHFRUGLQJ
YLGHRV��·FDVWV·��FROOHFWHG�ZLWKLQ�WRSLFV�RI�LQWHUHVW��·SURMHFWV·� �%RDUGPDQ� &D�
VDOHJQR�	�3RPHUR\� ������ $FWLQJ�ZLWKLQ�D�FLYLF�HQJDJHPHQW�FRQWH[W� WKH�V\V�
WHP·V�GHVLJQ�PDNHV�XVH�RI�WKH�IRUPDW�RI�UHSRUWLQJ�VWRULHV��DV�LQ�D�QHZVFDVW�
LQ�RUGHU�WR�IRVWHU�K\SHU�ORFDO�FRQYHUVDWLRQV�DERXW�LVVXHV�LQ�WKH�QHLJKERUKRRG�
)XUWKHUPRUH� WKH�PDLQ�IRFXV��DQG�GHVLJQ�LQWHQWLRQ��RI�WKH�V\VWHP�UHVWV�RQ�PR�
ELOLW\�DQG�YHUVDWLOLW\��D�SUHUHTXLVLWH�LQGHHG��UDWKHU�WKDQ�RQ�WKH�VLWXDWHGQHVV�RI
WKH�VWRULHV SHU�VH� /DVW�LQ�WKH�ULFK�PHGLD�ÀHOG� 6WRU\3ODFH�PH VLPLODUO\�RIIHUV�D
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PRELOH�DSS�WR�UHFRUG�YLGHR�VWRULHV�RI�SDUWLFXODU� SHUVRQDOO\�PHDQLQJIXO�SODFHV
LQ�WKH�FLW\�IRU�RWKHUV�WR�VHUHQGLSLWRXVO\�GLVFRYHU �%HQWOH\�	�%DVDSXU� ������
6WRULHV�DUH�WKRXJKW�RI�WR�SRUWUD\�SHUVRQDO�UHPLQLVFHQFHV�RU�KLVWRULFDO�HYHQWV�LQ
WKH�FLW\� 6HUHQGLSLW\� KHUH� LV�D�FHQWUDO�GHVLJQ�LQWHQWLRQ�LQ�WKH�VHQVH�WKDW�VWRULHV
KDYH�WR�EH�GLVFRYHUHG��OLWHUDOO\�VWXPEOHG�XSRQ��DQG�XQORFNHG�WKURXJK�EHLQJ
SK\VLFDOO\�SUHVHQW�LQ�WKHLU�YLFLQLW\� 2QO\�DIWHU�WKLV�XQORFNLQJ�LV�WKH�ORFDWLRQ
RI�D�VWRU\�DQG�LWV�WLWOH�NQRZQ�WR�WKH�XVHU� %HQWOH\� %DVDSXU�DQG�&KRZGKXU\
�������KDYH�DUJXHG�WKDW�WKH�V\VWHP�KDV�´GHPRQVWUDWHG�D�QHZ�ZD\�IRU�SHRSOH
WR�FRQQHFW�ZLWK�D�FLW\�DQG�EHFRPH�DZDUH�RI�WKH�LPSRUWDQFH�RI�WKH�SODFHV�WKDW
WKH\�YLVLW�HYHU\GD\�LQ�WKH�OLYHV�RI�RWKHUV�RU�LQ�KLVWRU\�RI�WKH�FLW\�LWVHOIµ��S� ����

0XOWLPHGLD�VWRU\WHOOLQJ�WKURXJK�PRELOH�GHYLFHV�LV�D�YDOXDEOH�DSSURDFK�WR
HQFRXUDJH�ULFK�H[SUHVVLRQV�DQG�YLHZSRLQWV�IURP�FLWL]HQV�ZKLOH�LQ�WKH�PRPHQW�
<HW� LW�PD\�DOVR�SUHVHQW�DQ�HQWU\�EDUULHU�WR�FRQWULEXWLRQV�DQG�GLVFXVVLRQV�LI
WKH\�DUH�WKH�RQO\�FKRLFH� 1RW�HYHU\RQH�ZDQWV�WR�KHDU�WKHLU�YRLFH�RU�HYHQ�VHH
WKHLU��PRYLQJ��SLFWXUH �FI�� H�J�� -XXVWLOD� ������ )XUWKHUPRUH� WKH\�DUH�QRW�YHU\
DPHQDEOH�IRU�TXLFN� WXUQ�WDNLQJ�GLVFXVVLRQV�WKDW�FDQ�EH�VXUYH\HG�DQG�UHDFWHG
XSRQ�TXLFNO\� )DFLQJ�WKHVH�FKDOOHQJHV� PXOWLPHGLD�VWRU\WHOOLQJ�LV�D�IUXLWIXO�DS�
SURDFK� EXW�QHHGV�WR�EH�FRPSOHPHQWHG�ZLWK�RWKHU��H�J�� WH[WXDO��UHSO\�IHDWXUHV�
,W�VKRXOG�FUHDWH�DQG�LQWHJUDWH�D�ULFK�PL[�RI�GLIIHUHQW�GLVFXVVLRQ�PRGDOLWLHV�LQ
RUGHU�WR�HQDEOH�EURDG�FLYLF�GLVFXVVLRQV�WR�HPHUJH� 6XFK�D�ULFK�PL[�KDV�EHHQ�WKH
IRFXV�RI�DOO�WKH�H[SHULPHQWV�SUHVHQWHG�LQ�WKLV�GLVVHUWDWLRQ� ZKHUH�WH[W�DQG�SKRWR
DUH�FRQFHLYHG�WR�EH�HDVLO\�FRPSOHPHQWHG�ZLWK�RWKHU�ULFK�PHGLD�VXFK�DV�DXGLR
DQG�YLGHR� )XUWKHUPRUH� HVSHFLDOO\�LQ ,·P�<RXU�%RG\ , KDYH�VWXGLHG�ZKLFK�IRUPV
RI�HQJDJHPHQW�DOLJQ�ZHOO�ZLWK�FLWL]HQV·�RZQ�FRQFHSWLRQV� ,Q�D�GHVLJQ�PDUNHG
E\�VWRU\WHOOLQJ�DQG�SOD\IXOQHVV� , KDYH�IRXQG�PHPRULHV� IHHOLQJV� DQG�DWWLWXGHV
WR�EH�SULPH�PHDQV�RI�H[SUHVVLRQ�IRU�FLWL]HQV�

$Q�H[DPSOH�DSSOLFDEOH�WR�FLYLF�HQJDJHPHQW�ZKLFK�SRLQWV�LQWR�D�GLIIHUHQW
GLUHFWLRQ�LV 'LJL*UDII �0F*RRNLQ� %UHZVWHU�	�&KULVWRY� ������ 7KH�V\VWHP�XVHV
SLFR�SURMHFWRUV�DWWDFKHG�WR�PRELOH�SKRQHV�WR�SURMHFW�DQQRWDWLRQV�GUDZQ�E\�WKH
XVHU�RQWR�D�ZDOO� ,W�WKHUHE\�EULGJHV�WKH�SK\VLFDO²GLJLWDO�JDS�DQG�DOORZV�WKH�H[�
SUHVVLRQ�RI�RSLQLRQV�FRQQHFWHG�WR�VSHFLÀF�SODFHV�LQ�SXEOLF�VSDFH� 7KH�V\VWHP
DSSOLHV�D�JUDIÀWL�DQDORJ\�LQ�RUGHU�WR�H[SORUH�ORFDWLRQ�DV�D�SULPDU\�UDWKHU�WKDQ
D�VHFRQGDU\�DVSHFW�RI�VRFLDO�PHGLD�FUHDWLRQ�DQG�EURZVLQJ� ZKHUH�XVHUV�KDYH�WR
DFWLYHO\�FRQVLGHU�ZKHUH�WR�SXW�WKHLU�H[SUHVVLRQV� 7KLV�DOORZV�IRU�PRUH�HTXLW�
DEO\�DFFHVVLEOH�DQG�PRUH�SHUYDVLYH�DQQRWDWLRQV�RI�WKH�SK\VLFDO�ZRUOG�WKDQ� H�J��
SK\VLFDO�VLJQV�RU�SXEOLF�VLWXDWHG�GLVSOD\V� 7KH�DXWKRUV�HPSKDVL]H�WKDW�´XVHUV
PXVW�H[SOLFLWO\�FRQVLGHU�ZKHUH�WKH�DQQRWDWLRQ�ZLOO�EH�SODFHG� DQG�ZKHQ�EURZV�
LQJ� KRZ�WKH�DQQRWDWLRQ�UHODWHV�WR�LWV�VXUURXQGLQJVµ�DQG� LQ�WXUQ� WKDW�´WKLV
DYRLGV�WKH�·KDSSHQV�WR�EH·�UHODWLRQVKLS�EHWZHHQ�ORFDWLRQ�DQG�GDWD�WKDW�H[LVWV�LQ
PDQ\�H[LVWLQJ�VRFLDO�QHWZRUNVµ �0F*RRNLQ�HW�DO�� ����� S� ������ :KHUH 0HQ�
LQJ#3DUN KDV�VXJJHVWHG�WR�SXW�XS�SK\VLFDO�VLJQV�ZLWK�PDFKLQH�UHDGDEOH�FRGHV
WKDW�OLQN�WR�WKH�GLJLWDO�WRSLFV�'LJL*UDII FRXOG�SRWHQWLDOO\�SURMHFW�WKH�GLJLWDO�FRQ�
WHQW�RQWR�WKH�SK\VLFDO�SODFH�LWVHOI� ,W�WKXV�DFKLHYHV�D�VWURQJHU�FRXSOLQJ�EHWZHHQ
WKH�GLJLWDO�DQG�WKH�SK\VLFDO�UHDOP�E\�LQFUHDVLQJ� SRVLWLYHO\� WKH�UHODWLRQVKLS
EHWZHHQ�WKH�GLJLWDO�DQQRWDWLRQ�DQG�WKH�SK\VLFDO�VLWH�



��� 6WDWLRQDU\ ��

:KLOH�PRELOH�GHYLFHV�DUH�D�SULPH�PHDQV�WR�FDSWXUH�DQG�HQJDJH�SHRSOH�LQ
WKH�PRPHQW� , DUJXH�WKDW�D�\HW�VWURQJHU�FRXSOLQJ�ZLWK�SK\VLFDO�VLWHV�ZRXOG�EH
GHVLUDEOH� 0RUHRYHU� WR�SHRSOH�·RQ�WKH�JR·�PRELOH�GHYLFHV�DUH�RIWHQ�HQRXJK
RQO\�SHULSKHUDO�RU�DW�EHVW�HSKHPHUDO�WR�RXU�DWWHQWLRQ� 7KHUHIRUH� D�VLWXDWHG
HQJDJHPHQW�LQIUDVWUXFWXUH�UHTXLUHV�IXUWKHU�HOHPHQWV�WR�FRPSOHPHQW�WKHP�

��� 6WDWLRQDU\

6WDWLRQDU\�V\VWHPV�WKDW�DUH�À[HG�LQ�WKH�HQYLURQPHQW�DQG�WKXV�DQFKRUHG�LQ�D
VSHFLÀF�ORFDWLRQ�SUHVHQW�D�JRRG�RSSRUWXQLW\�WR�LQYROYH�FLWL]HQV�·WKHUH�DQG�WKHQ·
LQ�GLVFXVVLRQV�UHODWLQJ�WR�WKH�VLWH� 7KH\�FDQ�DFKLHYH�D�VWURQJ�FRXSOLQJ�EHWZHHQ
WKH�LVVXH�DW�VWDNH�DQG�WKH�UHIHUUHG�WR�HQYLURQPHQW� ([DPSOHV�KHUH�PD\�LQFOXGH
VHPL�VWDWLRQDU\�ERRWKV�RU�ODUJH�VLJQV�ZKLFK�DUH�VHW�XS�IRU�D�OLPLWHG�DPRXQW�RI
WLPH�DW�VSHFLÀF�HYHQWV��VXFK�DV�IDLUV�DQG�PDUNHWV��RU�PDMRU�GHYHORSPHQWV�LQ
RUGHU�WR�HQJDJH�ZLWK�LQWHUHVWHG�YLVLWRUV�DQG�SDVVHUV�E\�RQ�VLWH� ,QVWUXPHQWV
VXFK�DV�WKHVH�FDQ�EH�FKDUDFWHUL]HG�DV�UDWKHU�WUDGLWLRQDO�

$ IUHTXHQW� WHFKQRORJ\�DLGHG�DSSURDFK�LQ�WKLV�FDWHJRU\�DUH�VLWXDWHG�SXEOLF
GLVSOD\V� 7KH\�PD\�WDUJHW�D�SRSXODWLRQ�DW�D�EXV\�VTXDUH �6FKURHWHU� )RWK�	
6DWFKHOO� ������ DW�D�QHZ�PDMRU�GHYHORSPHQW� LQ�D�VSHFLÀF�FRPPXQLW\�RU�QHLJK�
ERUKRRG �7D\ORU�	�&KHYHUVW� ������ RU�VFDOH�XS�WR�D�ZKROH�QHWZRUN�RI�FRQQHF�
WHG�GLVSOD\V�GLVWULEXWHG�WKURXJKRXW�WKH�FLW\ �+RVLR�HW�DO�� ����� 0HPDURYLF�HW
DO�� ������ 2QH�RI�WKHLU�DLPV�PD\�EH�WR�JHW�FLWL]HQV�LQYROYHG�LQ�FLYLF�HQJDJH�
PHQW�SURFHVVHV�WKURXJK�VSHFLÀF�LQWHUDFWLYH�DSSOLFDWLRQV�UXQQLQJ�RQ�WKHP�IRU
WKLV�SXUSRVH �+RVLR�HW�DO�� ����� 6FKURHWHU�HW�DO�� ������ &LWL]HQV�LQWHUDFWLQJ
ZLWK�VXFK�D�GLVSOD\�PD\�HLWKHU�WDNH�SODFH�WKURXJK�WKH�GLVSOD\�EHLQJ�LQWHUDFW�
LYH�LWVHOI �+RVLR�HW�DO�� ����� 0HPDURYLF�HW�DO�� ������ WKURXJK�D�GHGLFDWHG�ZHE
LQWHUIDFH�DFFHVVHG�UHPRWHO\ �7D\ORU�	�&KHYHUVW� ������ RU�WKURXJK�FLWL]HQV·�PR�
ELOH�SKRQHV� H�J�� YLD 7ZLWWHU RU�WH[W�PHVVDJLQJ �6FKURHWHU�HW�DO�� ������ :LWK
8UEDQÁRZ�+HOVLQNL� EDVLFDOO\�D�GHVLJQ�ÀFWLRQ�SURMHFW� DQ�LQWHJUDWHG�DQG�FRP�
SUHKHQVLYH�YLVLRQ�IRU�SRWHQWLDO�IXWXUH�XVHV�RI�VLWXDWHG�XUEDQ�VFUHHQV��DQG�FRQ�
QHFWHG�GHYLFHV��LQ�HYHU\GD\�OLIH�KDV�EHHQ�IRUPXODWHG�� +HUH� WKH�VFUHHQV�IXQF�
WLRQ�DV�JXLGHV�DQG�LQIRUPDWLRQ�VWDQGV�KLJKO\�DZDUH�RI�WKHLU�RZQ�ORFDWLRQ�DQG
WKH�WKLQJV�DQG�SHRSOH�DURXQG�WKHP� ZKLOH�DW�WKH�VDPH�WLPH�FDSDEOH�RI�EHLQJ
JHQHUDO�SXUSRVH�DQG�VKRZLQJ�EURDGHU� FLW\ZLGH�LQIRUPDWLRQ�

:KLOH�WKH�WLJKW�FRXSOLQJ�ZLWK�D�VSHFLÀF�ORFDOH�LV�IDYRUDEOH�IRU�VLWXDWHG�HQ�
JDJHPHQW� WKH�À[HG�DQG�VWDWLRQDU\�QDWXUH�RI�VLWXDWHG�GLVSOD\V�DOVR�SUHVHQWV�D
GLVDGYDQWDJH� 2QO\�SUHGHÀQHG�ORFDWLRQV�FDQ�EH�HQJDJHG�ZLWK� ZKLFK�DUH�IXU�
WKHUPRUH�PRVWO\�FRQWUROOHG�E\�WKH�RZQHUV�RI�WKH�SK\VLFDO�VSDFH�LWVHOI �0F*RRNLQ
HW�DO�� ������ $PRUH�YHUVDWLOH�DQG�ÁH[LEOH�DSSURDFK�PLJKW�EH�WR�PDNH�WKH�ZKROH
FLW\�D�FDQYDV�IRU�H[SUHVVLRQ��DV�SUHVHQWHG� H�J�� ZLWK�WKH'LJL*UDII V\VWHP�DERYH�
0F*RRNLQ�HW�DO�� ������ DQRWKHU�PLJKW�EH�WR�LQWHJUDWH�LQWHUDFWLYH�PHDQV�LQ�WKH
DUFKLWHFWXUH�RI�WKH�FLW\�PRUH�GLUHFWO\��DV�LV�KDSSHQLQJ�LQ�WKH�HPHUJLQJ�ÀHOG�RI
PHGLD�DUFKLWHFWXUH� H�J�� 'DOVJDDUG�	�+DOVNRY� ������

�6HH KWWS���KHOVLQNL�XUEDQIORZ�LR�� ODVW�DFFHVVHG� -DQXDU\��� �����

http://helsinki.urbanflow.io/
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)LJXUH ��� 7KH 05 7HQW LV�D�SRUWDEOH�ODE�IRU�XVLQJ�PL[HG�UHDOLW\�LQ�XUEDQ�SODQQLQJ�RQ
ORFDWLRQ �:DJQHU�HW�DO�� ����� S� �����

6HPL�VWDWLRQDU\�VHWXSV�WKDW�DUH�PRELOH�HQRXJK�WR�EH�WUDQVSRUWHG�WR�SODFHV
RI�LQWHUHVW�IRU�D�OLPLWHG�DPRXQW�RI�WLPH��H�J�� GXULQJ�D�VSHFLDO�HYHQW�RU�D�PDMRU
GHYHORSPHQW�SURFHVV��SUHVHQW�DQRWKHU�DSSURDFK� 7KH 05 7HQW� EHLQJ�RQH�VXFK
HIIRUW� LV�D�VHPL�VWDWLRQDU\�LQ�VLWX�ODERUDWRU\�IRU�SDUWLFLSDWRU\�XUEDQ�SODQQLQJ
WKDW�FDQ�EH�WUDQVSRUWHG�WR�SODFHV�RI�LQWHUHVW��:DJQHU�HW�DO�� ����� VHH�)LJXUH
����� ,W�SUHVHQWV�D�KRXVLQJ�IRU�D�ULFK�DQG�LQWHJUDWHG�VHW�RI�WHFKQRORJLHV�FRPELQ�
LQJ�WDQJLEOH�XVHU�LQWHUIDFHV�RQ�DQ�LQWHUDFWLYH�WDEOH�ZLWK�ULFK�LPPHUVLRQ�LQ�WKH
HQYLURQPHQW�WKURXJK�PXOWLSOH�LQWHUDFWLYH�PL[HG�UHDOLW\�SURMHFWLRQV��LQFOXGLQJ
D�KDOI�WUDQVSDUHQW�RQH�ZLWK�GLUHFW�YLHZ�RI�WKH�VLWH��DQG�LQWHUDFWLYH�VRXQGVFDSHV
²�DOO�ZKLOH�EHLQJ�VLWXDWHG�LQ�WKH�UHIHUUHG�WR�HQYLURQPHQW �:DJQHU�HW�DO�� ������
7KH�WHQW�DOORZV�FLWL]HQV�WR�GHHSO\�HQJDJH�LQ�DQG�FROODERUDWH�RQ�XUEDQ�SODQQLQJ
SURMHFWV�DW�WKH�FRQFUHWH�VLWH� LQ�D�FR�GHVLJQ�IDVKLRQ� DQG�ZLWK�RWKHU�VWDNHKROGHUV�

,Q�P\�YLHZ� WKH 05 7HQW LV�DQ�LQWHUHVWLQJ��QLFKH��VHWXS�EHFDXVH�LW�VSHDNV�WR
VHYHUDO�VHQVHV�DQG�DOORZV�LQWHUDFWLRQ�ZLWK�WKH�SUHVHQW�VSDFH�LQ�VHYHUDO�GLIIHU�
HQW�ZD\V� $V�ZLWK�RWKHU�DSSURDFKHV� LW�QRW�RQO\�PHGLDWHV� EXW�HYHQ�DXJPHQWV
EHLQJ�WKHUH� DW�WKH�XUEDQ�SODQQLQJ�VLWH� WKH�VLWH�WR�EH� ,W�LQWLPDWHO\�WLHV�WKH�SODQ�
QLQJ�GLVFXVVLRQV�WR�WKH�SODFH�PHGLDWHG�WKURXJK�LQWHUDFWLYH�WHFKQRORJ\� 7KH
05 7HQW QHHGV�WR�EH�FRPSOHPHQWHG�ZLWK�PRELOH�RU�PRUH�XELTXLWRXV�VHUYLFHV
WKDW�SRWHQWLDOO\�LQWHJUDWH�ZLWK�SHRSOH·V�HYHU\GD\�OLIH�WR�IRVWHU�DQ RQJRLQJ XUEDQ
SODQQLQJ�GLDORJ�DPRQJ�FLWL]HQV�DQG�EHWZHHQ�FLWL]HQV�DQG�SODQQHUV��DV�ZHOO�DV
RWKHU�VWDNHKROGHUV��

3ODQQLQJ�LQWHUYHQWLRQV�WKDW�LQWHJUDWH�GLJLWDO�PHGLDWLRQ�RI�SK\VLFDO�SODFHV�LQ
\HW�DQRWKHU�ZD\�LV�SUHVHQWHG�E\ *RUGRQ�DQG�0DQRVHYLWFK ������� ,Q�WKHLU DXJ�
PHQWHG�GHOLEHUDWLRQ DSSURDFK� IDFH�WR�IDFH�SDUWLFLSDWRU\�SODQQLQJ�GLVFXVVLRQV
DUH�DXJPHQWHG��DQG�FR�ORFDWHG�LI�\RX�ZLOO��ZLWK�D�YLUWXDO�ZRUOG�YLHZ�RI�WKH�VLWH
XQGHU�GLVFXVVLRQ�LQ 6HFRQG�/LIH� $V�WKH�DXWKRUV�VWDWH� ´WKH�ORFDO�FRPPXQLW\�ZDV
LQYLWHG�WR�JDWKHU�LQ�D�SK\VLFDO�VSDFH�DQG�D�YLUWXDO�VSDFH�VLPXOWDQHRXVO\µ�EDODQ�
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FLQJ�´WKH�VSHFLÀF�DIIRUGDQFHV�RI�GLJLWDO�WHFKQRORJLHV�ZLWK�WKH�HVWDEOLVKHG�TXDO�
LWLHV�RI�IDFH�WR�IDFH�JURXS�GHOLEHUDWLRQµ �*RUGRQ�	�0DQRVHYLWFK� ����� S� ����
7KH�DLP�LV�WR�IRVWHU�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�FRPSOH[�LVVXHV�DW�KDQG�WKURXJK
YLVXDO�LPPHUVLRQ�DQG�IUHH�H[SHULPHQWDWLRQ�LQ�WKH�YLUWXDO�VSDFH�

/DVWO\� VWDWLRQDU\�GHYLFHV�PLJKW�DOVR�EH�LQVWDOOHG�DW�JHQHUDO�SXUSRVH�ORFD�
WLRQV�IUHTXHQWHG�E\�FLWL]HQV� VXFK�DV�WKH�ORFDO�FRPPXQLW\�FHQWHU�RU�WKH�OLEUDU\�
7KH\�DUH�HPEHGGHG�LQ�GD\�WR�GD\�OLIH� EXW�PD\�QRW�UHIHU�WR�WKHVH�FRQWH[WV�LQ
WKHLU�HQJDJHPHQW�HIIRUWV SHU�VH� 9RLFH<RXU9LHZ� VHW�XS�LQ�D�SXEOLF�OLEUDU\� LV�DQ
H[DPSOH�RI�WKLV �:KLWWOH�HW�DO�� ������ 7KH�V\VWHP�FRQVLVWV�RI�D�WUDGLWLRQDO�VW\OH
SKRQH�UHFHLYHU�IRU�YRLFH�LQSXW� D�QXPEHU�RI�VHUYHUV�SURFHVVLQJ�WKLV�LQSXW� DQG�D
SXEOLF�GLVSOD\�SURYLGLQJ�UHDO�WLPH�IHHGEDFN�DXWR�VXPPDUL]LQJ�FRPPHQWV�OHIW
VR�IDU�WKURXJK�QDWXUDO�ODQJXDJH�SURFHVVLQJ� ,WV�DLP�LV�WR�VROLFLW�WKH�SXEOLF·V�FUH�
DWLYH�LQSXW�RQ�WKH�JHQHUDO�GHVLJQ�RI�SXEOLF�VSDFH�UDWKHU�WKDQ�WDUJHWLQJ�D�VSH�
FLÀF�DUHD�RU�WRSLF� +HQFH� WKH�V\VWHP�GRHV�QRW�PDNH�XVH�RI�RU�EXLOG�VWURQJ�WLHV
EHWZHHQ�WKH�ORFDOH�LW�LV�VLWXDWHG�LQ�DQG�WKH�WRSLFV�WKDW�DUH�GHOLEHUDWHG�WKURXJK
LW� +RZHYHU� HYHQ�WKH�DXWKRUV�VXJJHVW�WR�WUDQVIHU�WKHLU�LQVLJKWV�WR�PRELOH�FRP�
SXWLQJ�LQ�D�QH[W�VWHS� ´ZKHUH�WKH�FRPPHQWLQJ�WHFKQRORJ\�ZLOO�QRW�EH�À[HG�EXW
ZLOO�EH�DYDLODEOH�HYHU\ZKHUHµ �:KLWWOH�HW�DO�� ����� S� ����

(YHQWXDOO\� VOLJKWO\�PRUH�XELTXLWRXV�LQWHUIDFHV�DUH�FRQFHLYDEOH�WKDW�DUH�VWD�
WLRQDU\�EXW�EHWWHU�LQWHJUDWH�ZLWK�WKH�PLQXWH�GHWDLOV�DQG�VXEWOHQHVV�RI�VRPH�RI
RXU�HQYLURQPHQW�WKDQ�KXJH�VFUHHQV�GR� )RU�H[DPSOH� VPDOOHU�LQWHUDFWLYH�H�LQN
GLVSOD\V�LQWHUDFWHG�ZLWK�WKURXJK�RXU�PRELOH�SKRQHV�DQG�FRQQHFWHG�YLD�ORZ�
EDQGZLGWK�FHOOXODU�QHWZRUN�FRQQHFWLRQV�FRXOG�EH�D�OLJKW�ZHLJKW�PHDQV�WR�GR
GLVWULEXWHG�LQVWDOODWLRQV�DW�YDULRXV�ORFDOHV�LQ�RUGHU�WR�KDYH�D�SK\VLFDO��DQG�PRUH
HTXLWDEO\�DFFHVVLEOH��UHSUHVHQWDWLRQ�RI�GLJLWDO�GLVFXVVLRQV�RQ�VLWH� 7KLV�PD\
IXUWKHU�HQFRPSDVV�HYHQ�PRUH�UHGXFHG� QRQ�GLJLWDO�DUWLIDFWV�OLNH�VLJQV�RU�VWLFN�
HUV��SRVVLEO\�ZLWK�45 FRGHV�RU�RWKHU�PHDQV�WR�OLQN�WR�WKH�GLJLWDO��DV�KDV�EHHQ
H[SORUHG� H�J�� LQ 0HQLQJ#3DUN�

��� 8ELTXLWRXV

0RELOH�SKRQHV�DUH�DOUHDG\�DUJXDEO\�WKH�PRVW�PDLQVWUHDP�PDQLIHVWDWLRQ�RI�XEL�
TXLWRXV�FRPSXWLQJ� <HW� WKH\�H[FOXGH�PDQ\�SHRSOH� QDPHO\�WKRVH�QRW�WHFKQLF�
DOO\�OLWHUDWH�HQRXJK�WR�XVH�WKH�DGYDQFHG�FDSDELOLWLHV�WKDW�WKH\�SURYLGH�WRGD\
DQG�WKRVH�WKDW�GR�QRW�RZQ�RU�FDQQRW�DIIRUG�WKHP�LQ�WKH�ÀUVW�SODFH� 8ELTXLW�
RXV�WHFKQRORJ\�WKDW�LV�WLHG�WR�WKH�HQYLURQPHQW�UDWKHU�WKDQ�WR�DQ�LQGLYLGXDO
RZQHU�SUHVHQWV�DQ�RSSRUWXQLW\�WR�EH�PRUH�LQFOXVLYH� 7RJHWKHU�ZLWK�VWDWLRQDU\
GHYLFHV� LW�KDV�WKH�SRWHQWLDO�WR�SURYLGH�DFFHVV�WR�DQ�HQJDJHPHQW�LQIUDVWUXFWXUH
DOVR�WR�W\SLFDOO\�GLVDGYDQWDJHV�JURXSV�LQKDELWLQJ�RXU�FLWLHV�OLNH� IRU�H[DPSOH�
WKH�KRPHOHVV� <HW� WKHLU�GHVLJQ� SODFHPHQW� DQG�VXSSRUW�VWUXFWXUHV�DUH�FUXFLDO
FRQVLGHUDWLRQV�WR�LQGHHG�RSHQ�WKHP�WR�DOO�LQKDELWDQWV�DQG�QRW�EOLQGO\�GHSOR\
XELFRPS�WHFKQRORJ\�WKURXJKRXW�WKH�FLW\�

:KDW�, EULHÁ\�ZDQW�WR�KLJKOLJKW�KHUH�DUH�WZR�H[HPSODU\�DSSURDFKHV�WKDW
WDNH�WKLV�DVSHFW�LQWR�FRQVLGHUDWLRQ� 7KH�ÀUVW�LV�WR�JLYH�VHQVRU�QHWZRUNV�LQWR�WKH
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)LJXUH ��� &DQG\�&KDQJ·V , :LVK�7KLV�:DV VWLFNHU��OHIW��DQG�WKH�RULJLQDO %HIRUH�, 'LH
LQVWDOODWLRQ�LQ�1HZ�2UOHDQV��ULJKW�� �&RS\ULJKW� &DQG\�&KDQJ�

KDQGV�RI�WKH�SXEOLF�ZKHUH�HYHU\RQH�FDQ�DWWDFK�VSHFLÀF�VHQVRU�QRGHV��H�J�� H[�
KDXVW� VPRJ� SDWKRJHQV� FKHPLFDOV� QRLVH� RU�GXVW��WR�D�SODFH�RI�SHUVRQDO�FRQ�
FHUQ �.X]QHWVRY�	�3DXORV� ������ :KLOH�WKH�HQYLURQPHQWDO�VHQVRUV�LQ�WKHLU
VWXG\�ZHUH�RQO\�QRQ�IXQFWLRQDO�PRFN�XSV� LW�VKRZV�KRZ�SHRSOH�DUH�UHFRQVLG�
HULQJ�WKHLU�DWWDFKPHQW�ZLWK�SXEOLF�VSDFH�DQG�HYHQWXDOO\�GHPRFUDWL]HV�GDWD�FRO�
OHFWLRQ� DQDO\VLV� DQG�VHQVH�PDNLQJ� 7KLV�SRWHQWLDOO\�DOORZV�WKH�JHQHUDO�SXEOLF
WR�XQFRYHU�SUREOHPV�LQ�WKH�FLW\�WKDW�DUH�QRW�LPPHGLDWHO\�JUDVSDEOH�ZLWKRXW
WKLV�WHFKQRORJ\� 7KH�DXWKRUV�VHH�LQ�WKLV�´GHVLJQ�RSSRUWXQLWLHV�IRU�PHUJLQJ
JUDVVURRWV�GDWD�FROOHFWLRQ�ZLWK�SXEOLF�H[SUHVVLRQV�DQG�DFWLYLVPµ �.X]QHWVRY
	�3DXORV� ����� S� ���� 3K\VLFDOO\�DWWDFKHG�WR�REMHFWV�RI�LQWHUHVW� WKHVH�VHQVRUV
DUH�PHDQLQJIXOO\�HPEHGGHG�LQWR�WKH�SK\VLFDO�SODFHV�WKH\�PHGLDWH�

6XFK�HIIRUWV�PD\� KRZHYHU� DOVR�VFDOH�GRZQ�WR�PXFK�PRUH�ORZ�WHFK�DS�
SURDFKHV� $V�IRU�D�VHFRQG�H[HPSODU\�DSSURDFK� , ZRXOG�OLNH�WR�SRLQW�WR�&DQG\
&KDQJ·V�SURMHFWV�ZKLFK�DUH�KLJKO\�LQWHUHVWLQJ�LQ�WKLV�UHJDUG��VHH�)LJXUH �����
+HU , :LVK�7KLV�:DV VWLFNHUV�DOORZ�FLWL]HQV�LQ�ÀOO�LQ�WKH�EODQN�VW\OH�WR�H[SUHVV
WKHLU�RSLQLRQV� WR�SURYLGH�FLYLF�LQSXW�RQ�D�VSHFLÀF�VLWH�RI�WKHLU�IUHH�FKRRVLQJ�� ,Q
KHU %HIRUH�, 'LH LQWHUYHQWLRQ� VKH�VHWV�XS�D�EODFN�ZDOO�DQG�FKDON�LQ�VKDUHG�SXE�
OLF�VSDFH�IRU�SHRSOH�WR�ÀOO�LQ�WKHLU�GHVLUHV�DQG�ZLVKHV�LQ�WKH�VHQWHQFH�´%HIRUH�,
GLH�, ZDQW�WR�BBBBBBB�µ� 7KHVH�ORZ��RU�QR�WHFK�HIIRUWV�SURYLGH�LQVSLUDWLRQ�IRU
D�PRUH�LQFOXVLYH�GHVLJQ�RI�WKH�DXJPHQWHG�FLW\�ZKHUH�FLWL]HQV·�LQSXW�LV�GHHSO\
LQWHJUDWHG�LQWR�WKH�IDEULF�RI�WKH�SK\VLFDO�HQYLURQPHQW�EXW�QRW�QHFHVVDULO\�DLGHG
E\�WHFKQRORJ\�WKDW�SHRSOH�KDYH�WR�RZQ�

��� ([�VLWX���5HPRWH

,Q�WKLV�ODVW�VHFWLRQ� WKH�IRFXV�LV�RQ�LQWHUIDFHV�WR�SDUWLFLSDWRU\�XUEDQ�SODQQLQJ
WKDW�DUH�H[�VLWX�RU�UHPRWH�IURP�WKH�VLWHV�WKH\�DUH�UHIHUULQJ�WR� 7KH\� DV�WKH
0RELOH�'HPRFUDF\ GHVNWRS�LQWHUIDFH� SRWHQWLDOO\�DOORZ�IRU�GHHSHU�HQJDJHPHQW
ZLWK�WRSLFV�LQ�D�PRUH�UHOD[HG�DQG�UHÁHFWLYH�VLWXDWLRQ�WKDQ�GXULQJ�RXU�KHFWLF
OLYHV�ZKHQ�ZH�DUH�RXW�DQG�DERXW� 0RVW�V\VWHPV�LQ�XUEDQ�SODQQLQJ�DUH�RI�WKLV

�6HH KWWS���FDQG\FKDQJ�FRP�L�ZLVK�WKLV�ZDV�� ODVW�DFFHVVHG� -DQXDU\��� �����
�6HH KWWS���FDQG\FKDQJ�FRP�EHIRUH�L�GLH�LQ�QROD�� ODVW�DFFHVVHG� -DQXDU\��� �����

http://candychang.com/i-wish-this-was/
http://candychang.com/before-i-die-in-nola/
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NLQG� 1HZHU�DSSURDFKHV�WKDW�FRPELQH�SXEOLF�SDUWLFLSDWLRQ�*,6 DQG�ZHE�PDS�
SLQJ�SUHVHQW�ODUJH�SRWHQWLDO�DQG�XVHIXOQHVV�²�HVSHFLDOO\� ZKHQ�LQWHJUDWHG�LQWR
D�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH� +HQFH� WKH\�DUH�D�JRRG��DQG�QHFHVVDU\�
FRPSOHPHQW�WR�PRUH�VLWXDWHG�PHDQV�VXFK�DV�WKRVH�GLVFXVVHG�VR�IDU�

$OO�RI�WKH�V\VWHPV�SUHVHQWHG�KHUH�IRFXV�RQ�FRPELQLQJ�SDUWLFLSDWRU\�ZHE
PDSSLQJ��PRVW�IUHTXHQWO\�EDVHG�RQ *RRJOH�0DSV��ZLWK�GLVFXVVLRQV�IRU�VSDWLDO
SODQQLQJ� *HR$QQRWDWRU XVHV�JHR�VSDWLDO�DQQRWDWLRQV�RQ�PDSV�DV�D�FRPPXQLF�
DWLRQ�WRRO� ,W�OHWV�FLWL]HQ�FRPPXQLWLHV�GLVFXVV�D�WRSLF�UHODWLQJ�WR�D�QXPEHU�RI
SODFHV �<X�	�&DL� ������ 7KH�DXWKRUV�DUJXH�WKDW�WKHLU�PDS�EDVHG�SDUWLFLSDWRU\
GLVFXVVLRQ�VSDFH�DOORZV�FLWL]HQV�WR�DGGUHVV�D�SDUWLFXODU�SXEOLF�LVVXH�WKDW�LV�VLWX�
DWHG�LQ�WKH�SK\VLFDO�HQYLURQPHQW�ZKLOH�GLUHFWO\�UHIHUULQJ�WR�DQG�DQFKRULQJ�WKHLU
GLVFXVVLRQV�LQ�WKH�LVVXH·V�JHRJUDSKLFDO�ORFDWLRQ�WKURXJK�WKRVH�DQQRWDWLRQV�

:HE0DS0HGLD IURP�WKH 3XGDV SURMHFW�LV�D�VLPLODU�SDUWLFLSDWRU\�ZHE�PDS�
SLQJ�DSSOLFDWLRQ�IRU�VSDWLDO�SODQQLQJ �1XRMXD� ������ ,W�DLPV�DW�FRQWH[WXDOL]LQJ
GLVFXVVLRQV�DQG�DW�DFTXLULQJ�ORFDO�NQRZOHGJH�LQ�WKH�IRUP�RI�FRPPHQWV�DQG
SLFWXUHV� (QWULHV�LQ�WKH�V\VWHP�LQGLFDWH�ORFDWLRQV�RI�SHUVRQDO�VLJQLÀFDQFH�WR
FLWL]HQV�WKURXJK�FRORUHG�PDUNHUV�RQ�WKH�PDS��GLIIHUHQWLDWLQJ�SODFHV�QHHGLQJ
GHYHORSPHQW� SODFHV�WR�EH�SUHVHUYHG� DQG�RWKHU�SODFHV�� 7KH�V\VWHP�IRFXVHV�RQ
FROODERUDWLYH�NQRZOHGJH�FUHDWLRQ�DQG�GLVFXVVLRQV� DFTXLULQJ�ORFDO�NQRZOHGJH
DQG�IDFLOLWDWLQJ�LWV�FRPELQDWLRQ�ZLWK�H[SHUW�NQRZOHGJH� )RU�WKH�SXUSRVH�RI�WKH
ODWWHU� WKH�H[�VLWX�UHPRWH�VHWWLQJ�PD\�LQGHHG�EH�PRUH�DPHQDEOH� 7KHUHIRUH�
:HE0DS0HGLD DQG� WKH�SUHYLRXVO\�FRYHUHG� 7HOO�D�6WRU\ DUH�VRXJKW�WR�EH�LQWHJ�
UDWHG�LQ�WKH�VDPH�IDVKLRQ�WKH�PRELOH�DQG�GHVNWRS�SURWRW\SH�RI 0RELOH�'HPR�
FUDF\ DUH� ,OOXVWUDWHG�YRLFH�VWRULHV�JDWKHUHG�LQ�VLWX�ZLWK 7HOO�D�6WRU\ DUH�FROOHF�
WHG�DQG�GLVFXVVHG�LQ�WKH�PDS�EDVHG�RQOLQH�GLVFXVVLRQ�VSDFH�RI :HE0DS0HGLD�
)RU�WKLV�SXUSRVH� WKH�GLIIHUHQW�V\VWHPV�VKDUH�D�FRPPRQ�K\SHUPHGLD�GDWDEDVH�
ZKHUH�DOO�GLJLWDO�PDWHULDO�XVHG�LQ�WKH�XUEDQ�GHVLJQ�SURFHVV�LV�VWRUHG�DQG� WKXV�
HQDEOHV�OLQNV�EHWZHHQ�GLIIHUHQW�PHGLD�HOHPHQWV�RQ�GLIIHUHQW�V\VWHPV�

7KH�)LQQLVK8UEDQ�0HGLDWRU LV�DQRWKHU�ZHE�EDVHG�WRRO�WKDW�DOORZV�XVHUV��FLW�
L]HQV�DQG�SODQQHUV��WR�FROOHFW�DQG�VKDUH�ORFDWLRQ�EDVHG�LQIRUPDWLRQ�RQ�D�PDS
�6DDG�6XORQHQ�	�%RWHUR� ������ ,QIRUPDWLRQ� L�H�� WKH�LQGLYLGXDO�GDWD�SRLQWV�
DUH�RUJDQL]HG�LQ�WRSLFV�WKDW�DUH�VHW�XS�DQG�PDLQWDLQHG�E\�XVHUV��ZKLFK�WKH�DX�
WKRUV�GHVLJQHUV�VWUHVV�SDUWLFXODUO\�� 8UEDQ�0HGLDWRU DOVR�KDV�D�UXGLPHQWDU\
PRELOH�LQWHUIDFH��DOVR�ZHE�EDVHG��WKDW�LV�JHDUHG�WRZDUG�EURZVLQJ�DQG�ÀQGLQJ
·WKLQJV�QHDUE\·�DV�ZHOO�DV�WR�FUHDWH�GDWD�SRLQWV�DW�D�SDUWLFXODU�ORFDWLRQ� /DVWO\�
8UEDQ�0HGLDWRU DOORZV�WR�HPEHG�LQGLYLGXDO�IXQFWLRQDOLW\� VXFK�DV�DGGLQJ�SRLQWV�
LQWR�RWKHU�ZHEVLWHV�WKURXJK�ZHE�ZLGJHWV�

+RZHYHU� ZKLOH�VXFK�V\VWHPV�DOORZ�WR�UHIHUHQFH�SDUWLFXODU�SODFHV� WKH\�FDQ
RQO\�WR�D�OLPLWHG�GHJUHH�EH�VHQVLWLYH�WR�WKH�VLWXDWLRQ�DQG�WKH�DFWXDO�SODFHV�WKH\
VHHN�WR�PHGLDWH� )XUWKHUPRUH� PRELOH�VLWXDWHG�LQWHUIDFHV�DUH�RIWHQ�RQO\�DGGHG
DV�DQ�DIWHUWKRXJKW�WKDW�PHUHO\�DOORZ�WR�DFFHVV�LQIRUPDWLRQ�RU�SURYLGH�RQO\�OLP�
LWHG�SRVVLELOLWLHV�WR�FRQWULEXWH�RQ�VLWH� 0RELOLW\�LV�QRW�D�FHQWUDO�HOHPHQW�RI�WKHLU
VWUDWHJ\� 7KH�·VLWXDWLRQ·�LQ�ZKLFK�FLWL]HQV�FRQWULEXWH�ORFDWLRQ�EDVHG�LQVLJKWV
LV�QRW�H[SOLFDWHG�DQG�QRW�FOHDU� +RZ�GR�WKRVH�KLJKO\�SODFH�VSHFLÀF�WRSLFV�JHW
LQ�WKH�V\VWHPV" /DVWO\� PRVW�RI�WKHVH�V\VWHPV�DUH�VWLOO�YHU\�PXFK�IRFXVHG�RQ



�� &KDSWHU�� 5HODWHG�:RUN� (OHPHQWV�RI�D�6LWXDWHG�(QJDJHPHQW�,QIUDVWUXFWXUH

FROOHFWLQJ�LVVXHV�DQG�ORFDWLRQV�UDWKHU�WKDQ�RQ�DOORZLQJ�GHHS�DQG�FUHDWLYH�HQ�
JDJHPHQW�ZLWK�WKH�SK\VLFDO�OLYLQJ�HQYLURQPHQW�DQG�LWV�GHVLJQ�DV�VXFK� <HW�
WKH\�SUHVHQW�RQH�HOHPHQW�RI�WKH�LQIUDVWUXFWXUH�WKDW�FRQWULEXWHV�WR�D�GHHSHU�DQG
SRWHQWLDOO\�PRUH�FROODERUDWLYH�HQJDJHPHQW�ZLWK�SODQQLQJ�WRSLFV�

��� 6XPPLQJ�8S

$ VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH�VKRXOG�RIIHU�FLWL]HQV�D�YDULHW\�RI�RS�
SRUWXQLWLHV�WR�SURYLGH�LQSXW�RU�HQJDJH�LQ�SODQQLQJ�GLVFXVVLRQV�LQ�D�YDULHW\
RI�GLIIHUHQW� GHSHQGHQWO\�PHDQLQJIXO�VLWXDWLRQV�DQG�ORFDOHV� 7KLV�DFFHVV�FDQ
EH�DFFRPSOLVKHG�WKURXJK�D�ULFK�PL[�RI�PRGDOLWLHV�VXFK�DV�SHUVRQDO�PRELOH
GHYLFHV�IRU�·HYHU\ZKHUH·�DFFHVV�LQ�SHRSOH·V�HYHU\GD\�OLIH� VWDWLRQDU\�DQG�VHPL�
VWDWLRQDU\�VHWXSV�WLHG�WR�D�VSHFLÀF�SODFH�DQG�RU�XUEDQ�GHYHORSPHQW� XELTXLW�
RXV�DSSURDFKHV�WKDW�SURYLGH�VKDUHG�DFFHVV�LQ�D�ZLGHO\�GLVWULEXWHG�DQG�HPEHG�
GHG�IDVKLRQ� DQG�UHPRWH�LQWHUIDFHV�WKDW�SHRSOH�FDQ�HQJDJH�ZLWK�DQG�FROODERUDWH
WKURXJK�ZLWK�RWKHUV�LQ�WKH�FRPIRUW�RI�WKHLU�KRPHV� , KDYH�H[SORUHG�VXFK�GLI�
IHUHQW�PRGDOLWLHV�WKURXJK�P\�GHVLJQ�H[SHULPHQWV�DQG�KDYH� LQ�SDUW� VLWXDWHG
WKHP�LQ�UHODWHG�ZRUN�XQIROGLQJ�D�ODUJHU�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH�

+RZHYHU� VXFK�LQIUDVWUXFWXUHV�QHHG�QRW�QHFHVVDULO\�EH�LQWHJUDWHG�LQ�RUGHU�WR
EH�PHDQLQJIXO�WR�FLWL]HQV�RU�XVHIXO�IRU�PXQLFLSDOLWLHV� 'LVMRLQW�V\VWHPV�DQG�KHW�
HURJHQHRXV�LQIUDVWUXFWXUHV�KDYH�WKHLU�DGYDQWDJHV�DV�ZHOO� )RU�H[DPSOH� :HLVH
HW�DO� �������DVN�KRZ�FLWL]HQV�ZRXOG�H[SHULHQFH�VXFK�D�KHWHURJHQHRXV�DPDOJDP�
DWLRQ�RI�XELFRPS�WHFKQRORJLHV�LQ�SXEOLF�VSDFH� ´:LOO�ZH�IDFH�GLIIHUHQW�XELTXLW�
RXV�QHWZRUNV�DW�D�SDUWLFXODU�SXEOLF�ORFDWLRQ�RU�ZLOO�ZH�LQWHUIDFH�ZLWK�D�XQLÀHG
VHUYLFH�OD\HU� ZKLFK�FHQWUDOL]HV�WKH�YDULRXV�RSWLRQV�WKDW�D�XELTXLWRXV�FRPSXW�
LQJ�LQIUDVWUXFWXUH�DIIRUGV"µ �S� ����� , ZRXOG�DUJXH�WKDW�WKH�IRUPHU�SRVHV�PDQ\
DGYDQWDJHV� HVSHFLDOO\�LQ�WHUPV�RI�GHPRFUDF\�DQG�GLVWULEXWLRQ�RI�SRZHU�DQG
FRQWURO�MXVW�DV�ZHOO�DV�LQ�WKH�GLYHUVLW\�RI�HQJDJHPHQW�RSSRUWXQLWLHV� 0DQ\�GLV�
MRLQW�DQG�GLVWLQFW�V\VWHPV��RU�LQIUDVWUXFWXUHV��SURYLGH�GLIIHUHQW�RSSRUWXQLWLHV
UHODWLQJ�WR�GLIIHUHQW�DVSHFWV�RI�FLYLF�OLIH�DQG�IHHGLQJ�LQWR�GLIIHUHQW�DVSHFWV�RI�WKH
XUEDQ�SODQQLQJ�SURFHVV�

$Q�LQIUDVWUXFWXUDO�SHUVSHFWLYH� KRZHYHU� JRHV�EH\RQG�WKH�UDQJH�RI�GHYLFHV
ZKLFK�, KDYH�GLVFXVVHG�LQ�WKLV�FKDSWHU� $Q�LQIUDVWUXFWXUDO�SHUVSHFWLYH�SRVHV
WKH�TXHVWLRQ�KRZ�WHFKQRORJLFDO�HOHPHQWV�DUH�LQGHHG�HPEHGGHG�LQ�RXU�VRFLR�
PDWHULDO�ZRUOG� $ VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH�IRU�FLYLF�SDUWLFLSDWLRQ
LQ�XUEDQ�SODQQLQJ�LQYROYHV�SHRSOH� WKH�SK\VLFDO�HQYLURQPHQW� WKH�H[SHULHQFH
RI�SODFH� LQVWLWXWLRQV� ODZV�UHJXODWLRQV� SURFHGXUHV� DQG�SODQQLQJ�GRFXPHQWV
DV�ZHOO� 7RJHWKHU�WKH\�IRUP�D�FRPSUHKHQVLYH�DPDOJDPDWLRQ�RI�ZKDW�FLWL]HQV
LQWHUDFW�ZLWK�ZKHQ�GHDOLQJ�ZLWK�SODQQLQJ�GLVFXVVLRQV�LQ�WKH�SK\VLFDO�HQYLURQ�
PHQW�PHGLDWHG�WKURXJK�GLJLWDO�WHFKQRORJLHV�



&KDSWHU��

&RQFOXVLRQ�DQG�)XWXUH�:RUN

6LWXDWHG�HQJDJHPHQW� DV�, KDYH�FRLQHG�LW� VHHNV�WR�·VLWXDWH·�FLYLF�HQJDJHPHQW
DFWLYLWLHV�LQ�WKRVH�VSDWLDO�FRQWH[WV�WKDW�DUH�DW�VWDNH�LQ�D�SDUWLFXODU�ODQG�XVH�SODQ�
QLQJ�LVVXH� %HFDXVH�WKLV�DSSURDFK�FRQQHFWV�WR�WKH�SODFHV�WKDW�DUH�SHUVRQDOO\
PHDQLQJIXO�WR�SHRSOH� LW�HQDEOHV�HQJDJHPHQW�DFWLYLWLHV�WR�EH�EHWWHU�LQWHJUDWHG
ZLWK�WKHLU�HYHU\GD\�OLYHG�H[SHULHQFH�

7ZR�PDLQ�REMHFWLYHV�KDYH�GULYHQ�P\�UHVHDUFK� )LUVW� WR�EURDGHQ�RXU�FRQFHS�
WXDO�XQGHUVWDQGLQJ�RI�VLWXDWHG�WHFKQRORJLHV�IRU�FLYLF�HQJDJHPHQW�DQG� VHFRQG�
WR�DGYDQFH�RXU�PHWKRGV�DQG�WHFKQLTXHV�VR�WKDW�WKH\�DUH�VXLWDEOH�IRU�VWXG\LQJ
DQG�H[SORULQJ�PRELOH�DQG�XELTXLWRXV�WHFKQRORJ\�XVH LQ�WKH�ZLOG�

0\ PHWKRGRORJLFDO DLP�KDV�EHHQ�WR�HQULFK�RXU�DYDLODEOH�PHWKRGV�DQG�WHFK�
QLTXHV�WKDW�HQDEOH�XV�WR�FDSWXUH�SUDFWLFHV�LQYROYLQJ�LQKHUHQWO\�PRELOH�EHKDYLRU
DQG�DOORZ�IRU�H[SORUDWLRQ�RI�WKH�ÀHOG�ZLWK�VRSKLVWLFDWHG�SURWRW\SHV�LQ�WKH�ZLOG
�UHVHDUFK�REMHFWLYH�,,,���7RZDUG�WKLV�REMHFWLYH� P\�ZDONVKRS�WHFKQLTXH�IDFLOLW�
DWHV�KDQGV�RQ�FR�H[SORUDWLRQ�RI�DQ�DFWXDO�RXWGRRU�HQYLURQPHQW�ZLWK�LQWHUDFW�
LYH�SURWRW\SHV� 7KH�WHFKQLTXH�KDV�GHPRQVWUDWHG�LWV�XVHIXOQHVV�WKURXJK�H[WHQV�
LYH�DSSOLFDWLRQ�LQ�VHYHUDO�YDULDWLRQV�DQG�IRU�VOLJKWO\�GLIIHUHQW�SXUSRVHV�LQ�WKUHH
RI�WKH�IRXU�GHVLJQ�H[SHULPHQWV� 0RUHRYHU� , KDYH�FULWLFL]HG�WKH�SUHYDOHQW�QR�
WLRQ�RI�ÀHOG�WULDOV�LQ�XELFRPS�UHVHDUFK� ZKHUH�WKH\�DUH�VHHQ�DV�DQ�DVVHVVPHQW
RI�DQ�LWHUDWLYH�GHVLJQ�SURFHVV� , SURSRVH�WR�UDWKHU�VHH�WKHP�DV�D�SDUW�RI�VXFK�D
SURFHVV� , HPSOR\�ÀHOG�WULDOV�IRU�IXUWKHU�H[SORUDWLRQ�RI�WKH�ÀHOG�ZLWK�VRSKLVWLF�
DWHG�SURWRW\SHV�WR�ORRN�DKHDG�WRZDUG�XVH�SUDFWLFHV�WKDW�DUH�VWLOO�LQ�WKH�PDNLQJ�
/DVWO\� , KDYH�GHYHORSHG�D�JHQHUDO�PRGHO�IRU�PHWKRGV�VWXG\LQJ�XELFRPS�V\V�
WHPV�WKDW�WDNHV�WKH�IROORZLQJ�ÀYH�GLPHQVLRQV�LQWR�DFFRXQW� WKH�XVH�VLWXDWLRQ�
WKH�LQYROYHPHQW�RI�WKH�LQYHVWLJDWRU� WKH�SDUWLFLSDQWV� WLPH� DQG�WKH�VRSKLVWLF�
DWLRQ�RI�WKH�SURWRW\SH� 7KH�PRGHO�KHOSV�WR�JDXJH�WKH�QXPEHU�RI�LQGLYLGXDO
DFWLYLWLHV�FDUULHG�RXW�LQ�DQ�LWHUDWLYH�GHVLJQ�SURFHVV�E\�PRYLQJ�EDFN�DQG�IRUWK
DORQJ�WKHVH�GLPHQVLRQV�

0\ FRQFHSWXDO DLPV�KDYH�EHHQ�WR�H[SORUH� DQG�FRQFHSWXDOL]H� WKH�GHVLJQ�RI
WHFKQRORJ\�PHGLDWHG�FLYLF�HQJDJHPHQW�RSSRUWXQLWLHV�LQ�SDUWLFLSDWRU\�ODQG�XVH

��



�� &KDSWHU�� &RQFOXVLRQ�DQG�)XWXUH�:RUN

SODQQLQJ�WKDW�DUH�EHWWHU�LQWHJUDWHG�ZLWK�SHRSOH·V�HYHU\GD\�OLYHG�H[SHULHQFH
�UHVHDUFK�REMHFWLYH�,���DQG�WR�H[SORUH� DQG�FRQFHSWXDOL]H� KRZ�VXFK�HQJDJH�
PHQW�DFWLYLWLHV�FDQ�EH�PDGH�PRUH�SHUYDVLYH�DQG�FR�ORFDWHG�ZLWK�WKH�UHIHUUHG�WR
SODFHV��UHVHDUFK�REMHFWLYH�,,��

, KDYH�H[SORUHG�DQG�VRXJKW�WR�VDWLVI\�WKHVH�REMHFWLYHV�WKURXJK�IRXU�FRQ�
VHFXWLYH�GHVLJQ�H[SHULPHQWV�WKDW�KDYH�LQ�WKHLU�SURJUHVVLRQ�DGYDQFHG�RXU�XQ�
GHUVWDQGLQJ�RI�VLWXDWHG�HQJDJHPHQW� 7KH�ÀUVW� 0RELOH�'HPRFUDF\� SRLQWV�RXW
WKH�QHHG�WR�IDFLOLWDWH�LQ�VLWX�DV�ZHOO�DV�H[�VLWX�UHÁHFWLRQ�DQG�DFWLRQ� ,W�WKHUHE\
SURYLGHV�WKH�YHU\�IRXQGDWLRQ�IRU�WKH�FRQFHSW�DV�VXFK�DQG� HDUO\�RQ� KLQWHG�DW
DQ�LQIUDVWUXFWXUDO�SHUVSHFWLYH�WKDW�RIIHUV�YDULRXV�PHDQV�IRU�FLWL]HQV�WR�HQJDJH
LQ�GLIIHUHQW�VLWXDWLRQV�DQG�ORFDOHV� 7KH�H[SHULPHQW�IXUWKHU�H[SORUHV�WKH�TXDO�
LWLHV�RI�DFWXDOO\ EHLQJ�WKHUH� RI�D�FLWL]HQ�EHLQJ�FR�ORFDWHG�ZLWK�WKH�REMHFW�XQGHU
GLVFXVVLRQ�ZKHQ�HQJDJLQJ�LQ�FLYLF�GLVFRXUVH� DQG�KRZ�VXFK�TXDOLWLHV�FDQ�EH
PHGLDWHG�WKURXJK�WHFKQRORJ\� 7KH�VHFRQG�GHVLJQ�H[SHULPHQW� $5 &LW\� RIIHUV
D�QRYHO�DSSURDFK�RI�KRZ�IXWXUH�SODQQHG�EXLOGLQJV��L�H�� IXWXUH�SODFHV��FDQ�EH
PHGLDWHG�WKURXJK�IDFLOLWDWLQJ�D�ULFKHU�LPSUHVVLRQ�DQG�EHWWHU�XQGHUVWDQGLQJ�RI
SODQV�LQ�VLWX� 7R�WKLV�HQG� $5 &LW\ FRQWLQXHV�WKH�H[SORUDWLRQ�RI�WKH�TXDOLWLHV�RI
EHLQJ�WKHUH DQG�HYHQ�IXUWKHU�DXJPHQWHG�WKLV�IHHOLQJ�

7KH�WKLUG�GHVLJQ�H[SHULPHQW�0HQLQJ#3DUN� SURYLGHV�YDULRXV�PHDQV�IRU�FLW�
L]HQV�WR�FUHDWH�OLQNV�EHWZHHQ�SK\VLFDO�DQG�GLJLWDO�VSDFHV�LQ�RUGHU�WR�VWUHQJ�
WKHQ�WKH�FRXSOLQJ�EHWZHHQ�WKRVH�WZR� ,W�H[SORUHV�SURYLGLQJ�ERWK�DFFHVV�WR
GLJLWDO�WRSLFV�IURP�WKH�SK\VLFDO�UHDOP�DQG�UHSUHVHQWDWLRQV�RI�SODFHV�LQ�WKH�GL�
JLWDO�UHDOP� 7KH�ODVW�GHVLJQ�H[SHULPHQW� ,·P�<RXU�%RG\� FRQWLQXHV�D�WKHPH�IURP
0HQLQJ#3DUN E\�VXJJHVWLQJ�PRUH�VLWXDWLRQDOO\�DSSURSULDWH�IRUPV�RI�HQJDJH�
PHQW�VXFK�DV�VWRU\WHOOLQJ� SOD\IXOQHVV� DQG�HPRWLRQV�DV�WKH�XQGHUSLQQLQJV�DQG
YDQWDJH�SRLQWV�IRU�FLYLF�GLVFXVVLRQV� $GGLWLRQDOO\� LW�VXJJHVWV�WKDW�VXFK�VWRU�
LHV�FRXOG�WUDQVFHQG�D�VLQJOH�SODFH�E\�H[SDQGLQJ�JHRJUDSKLFDOO\� DQG�WKHUHIRUH
SURYLGH�PRUH�ÁH[LELOLW\�WR�HQJDJH�ZLWK�D�QXPEHU�RI�WRSLFV�DW�GLIIHUHQW�SODFHV
RI�SHUVRQDO�LQWHUHVW�

7KURXJK�WKHVH�GHVLJQ�H[SHULPHQWV�DQG�WKHLU�GLVFXVVLRQ�DQG�DQDO\VLV� , KDYH
FRPH�WR�D�ULFKHU�XQGHUVWDQGLQJ�RI�D�QRWLRQ�RI�VLWXDWHG�HQJDJHPHQW� 7KLV�ULFKHU
XQGHUVWDQGLQJ�LV�UHÁHFWHG�LQ�WKUHH�FHQWUDO�DVSHFWV� )LUVW� VLWXDWLRQDOO\�DSSUR�
SULDWH�IRUPV�RI�HQJDJHPHQW�WKDW�DOLJQ�ZHOO�ZLWK�FLWL]HQV·�RZQ�FRQFHSWLRQV�DQG
DIIRUG�WKHLU�H[SUHVVLRQ�RI�PHPRULHV� IHHOLQJV� DQG�DWWLWXGHV�DUH�QHFHVVDU\�LQ
RUGHU�WR�SURYLGH�UHOHYDQFH�DQG�PHDQLQJ�RI�LVVXHV�LQ�WKH�PRPHQW� 6HFRQG�
VLWXDWHG�HQJDJHPHQW�UHTXLUHV�D�WHFKQRORJLFDO�VHWXS�ZKLFK�IDFLOLWDWHV�WKH�FR�
ORFDWLRQ�RI�SHRSOH� SODFH� DQG�WKH�SODQQLQJ�LVVXH�DW�VWDNH� 7KLUG� WKH�PHGLDWLQJ
WHFKQRORJLHV�QHHG�WR�LQWHUWZLQH�SK\VLFDO�DQG�GLJLWDO�UHDOPV�WKURXJK�D�VWURQJ
FRXSOLQJ�ZLWK�WKH�SDUWLFXODU�SODFH�FRQFHUQHG� 7KLV�ODVW�DQG�PRVW�SLYRWDO�DVSHFW
JRHV�EH\RQG�PHUHO\�EULQJLQJ�WKH�WHFKQRORJ\�WR�WKH�SODFHV�RI�LQWHUHVW� 7KH�WHFK�
QRORJ\�QHHGV�WR�SURYLGH�DFFHVV�WR�GLJLWDO�WRSLFV�IURP�ZLWKLQ�WKH�SK\VLFDO�VSDFH
DQG�UHSUHVHQW�WKH�SK\VLFDO�VSDFH�LQ�WKH�GLJLWDO�UHDOP�LQ�PHDQLQJIXO�ZD\V� 7KLV
DOORZV�FLWL]HQV�WR�LQGHHG�XQGHUVWDQG�WKH�SK\VLFDO�DQG�GLJLWDO�UHDOPV�KROLVWLF�
DOO\�DV�WZR�DVSHFWV�RI�RQH�DQG�WKH�VDPH�WKLQJ�²�L�H�� WZR�DVSHFWV�RI�WKH�VDPH
SODQQLQJ�LVVXH�



��

0\�GHVLJQ�H[SHULPHQWV� WRJHWKHU�ZLWK�UHODWHG�ZRUN� SRLQW�WRZDUG�WKH�IRUP�
LQJ�RI�D�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH� 6XFK�DQ�LQIUDVWUXFWXUH�SURYLGHV
FLWL]HQV�ZLWK�D�YDULHW\�RI�GLIIHUHQW�PHDQV�WR�HQJDJH�ZLWK�SODQQLQJ�LVVXHV�LQ�D
YDULHW\�RI�FRQWH[WV�DQG�VLWXDWLRQV� ,W�DOORZV�WKHP�WR�DFW�ZKHUHYHU�DQG�ZKHQHYHU
LW�LV�PHDQLQJIXO�DQG�UHOHYDQW�WR�WKHP�LQ�UHODWLRQ�WR�SDUWLFXODU�WRSLFV�DQG�SODFHV
RI�WKHLU�LQWHUHVW� 7KLV�LV�LPSRUWDQW�EHFDXVH�OLIH�LV�WRR�PHVV\�IRU�D�RQH�VL]H�ÀWV�DOO
DSSURDFK�

5HJDUGLQJ�IXWXUH�ZRUN� P\�UHVHDUFK�RSHQV�XS�D�QXPEHU�RI�QHZ�TXHVWLRQV
DQG�FKDOOHQJHV� 7KURXJK�P\�GHVLJQ�H[SHULPHQWV� , KDYH�VXJJHVWHG�D�QXPEHU
RI�PHDQV�WR�GHHSO\�LQWHUWZLQH�GLJLWDO�WHFKQRORJLHV�ZLWK�SODFHV� +RZHYHU� P\
H[SHULPHQWV�RQO\�EHJLQ�WR�DSSURDFK�WKLV�SUREOHP� ([LVWLQJ�GHVLJQ�SURSRVLWLRQV
DUH�QRW�\HW�SUDFWLFDO�HQRXJK�IRU�ZLGHVSUHDG�GHSOR\PHQW� DV�, KDYH�VKRZQ�LQ
&KDSWHU �� 7KH\�PD\�EH�WRR�FRPSOH[�RU�WRR�FRVWO\� PD\�GHSHQG�RQ�VWUXFWXUHV�RI
RZQHUVKLS�SUREOHPDWLF�LQ�WHUPV�RI�HTXLWDEOH�DFFHVV��H�J�� VPDUWSKRQHV�DUH�SHU�
VRQDO� WKH\�UHTXLUH�LQGLYLGXDO�RZQHUVKLS�� RU�PD\�QRW�EH�FDSDEOH�RI�EULGJLQJ
WKH�SK\VLFDO²GLJLWDO�JDS�LQ�D�PHDQLQJIXO�ZD\� 0RUH�UHVHDUFK�LV�QHFHVVDU\�LQ
WKLV�GLUHFWLRQ� DQG�QHZ�XELFRPS�V\VWHPV�DV�SDUW�RI�D�ODUJHU�LQIUDVWUXFWXUH�PD\
EH�D�IUXLWIXO�DYHQXH�WR�WKLV�HQG�

, KDYH�IXUWKHU�DUJXHG�WKDW�WHFKQRORJLFDOO\�PHGLDWHG�LQ�VLWX�SODQQLQJ�GLV�
FXVVLRQV�DXJPHQW�WKH�H[SHULHQFH�RI�SODFH� +RZ� WKHQ� DUH�VXFK�DXJPHQWHG
SODFHV�XQGHUVWRRG�DQG�H[SHULHQFHG�E\�FLWL]HQV" :KDW�TXDOLWLHV�GRHV�WKH�GL�
JLWDO�DXJPHQWDWLRQ�EULQJ�WR�WKH�SK\VLFDO�HQYLURQPHQW" 'R�SHRSOH�SHUFHLYH
GLJLWDO�DQG�SK\VLFDO�UHDOPV�WRJHWKHU�RU�DSDUW" 2U�GRHV�WKLV�SHUFHSWLRQ�FKDQJH
GHSHQGLQJ�RQ�WKHLU�DFWLYLWLHV�DQG�IRFXV�RI�DWWHQWLRQ" (PSLULFDO�VWXGLHV�QHHG�WR
EH�FRQGXFWHG�WR�KHOS�WKHRUL]H�WKHVH�UHODWLRQVKLSV�

$Q�DVSHFW�RI�VLWXDWHG�HQJDJHPHQW�WKDW�, KDYH�SURSRVHG�WR�EH�SLYRWDO�LV�WKH
VWURQJ�FRXSOLQJ�EHWZHHQ�SK\VLFDO�DQG�GLJLWDO�UHDOPV� :H�QHHG�WR�UHÁHFW� KRZ�
HYHU� LI�WKLV�QRWLRQ�RI�FRXSOLQJ�JRHV�ERWK�ZD\V� $UH�ZH�LQGHHG�FRQVLGHULQJ
·RQOLQH·�DFWLYLWLHV�WR�LQLWLDWH�·RIÁLQH·�RQHV�ZKRVH�IXUWKHU�DFWLYLW\�WKHQ�SRWHQ�
WLDOO\�WUDQVFHQGV�WKH�GLJLWDO�UHDOP" $UH�ZH�LQGHHG�SRVLWLQJ�D�QRWLRQ�WKDW�JRHV
EH\RQG�PHUHO\�VHHNLQJ�WR�OXUH�PRUH�SHRSOH�LQ�E\�SURYLGLQJ�YLVLELOLW\�RI�DQG
DFFHVV�WR�GLJLWDO�WRSLFV�LQ�WKH�SK\VLFDO�UHDOP" +HQFH� ZH�QHHG�WR�H[SORUH�KRZ
FLWL]HQV�FDQ�QRW�RQO\�DFW�WKURXJK�EXW�LQGHHG EH\RQG�WKH�V\VWHP� WKHUHE\�IHHGLQJ
EDFN�LQWR� ZRUNLQJ�WRJHWKHU�ZLWK� DQG�DIIHFWLQJ�WUDGLWLRQDO�HQJDJHPHQW�DFWLYLW�
LHV� SURFHVVHV� DQG�LQVWLWXWLRQV� +RZ�FDQ�GLJLWDO�HQJDJHPHQW�V\VWHPV�HQFRXU�
DJH�DQG�IDFLOLWDWH�VXFK�DFWLQJ�EH\RQG�DQG�FROODERUDWLQJ�RXWVLGH�RI�WKH�GLJLWDO
UHDOP"

$QRWKHU�FRPSOH[�RI�TXHVWLRQV�WR�EH�H[SORUHG�FRQFHUQV�WKH�LQIUDVWUXFWXUH
DVSHFW� +RZ�FDQ�ZH�EHWWHU�LQWHUZHDYH�WKH�YDULRXV�PHDQV�RIIHUHG�WKURXJK�D
VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUH��LQ�VLWX�H[�VLWX� XELTXLWRXV� HWF��" +RZ
FDQ�ZH�EHWWHU�IDFLOLWDWH�DQG�H[SORLW�WKHLU�UHVSHFWLYH�DGYDQWDJHV�DQG�KDYH�WKHP
FRPSOHPHQW�HDFK�RWKHU" 'R�WKH\�QHHG�WR�EH�LQWHJUDWHG�RU�DUH�GLVWULEXWHG�DQG
IHGHUDWHG�LQIUDVWUXFWXUHV�LQGHHG�D�EHWWHU�FKRLFH" $ FRPSUHKHQVLYH�DSSURDFK�DW
GHVLJQLQJ�VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUHV�IURP�WKH�YHU\�VWDUW�LV�QHFHVVDU\
WR�H[SORUH�DQG�DQVZHU�WKHVH�TXHVWLRQV�



�� &KDSWHU�� &RQFOXVLRQ�DQG�)XWXUH�:RUN

$GGLWLRQDOO\� WKH�VXEWOH�DQG�RIWHQ�LQYLVLEOH�SDUWV�RI�WKH�LQIUDVWUXFWXUH�DUH
HTXDOO\�UHOHYDQW�WR�EH�LQYHVWLJDWHG�IURP�D�FLWL]HQ�SHUVSHFWLYH� :KHUH�WKH�HOH�
PHQWV�, KDYH�ORRNHG�DW�ODUJHO\�FRQFHUQ�DFFHVV�SRLQWV�WR�WKH�LQIUDVWUXFWXUH�WKDW
FLWL]HQV�LQWHUDFW�ZLWK�PRUH�RU�OHVV�GLUHFWO\� RWKHU�HOHPHQWV�VXFK�DV�QHWZRUNV�
FRPPXQLFDWLRQ�LQIUDVWUXFWXUHV� GDWDEDVHV� DQG�EDFN�HQG�V\VWHPV�XQGHUOLH�WKHVH
V\VWHPV� &LWL]HQV�LQWHUDFW�ZLWK�WKHVH�HOHPHQWV� \HW�WKH\�RQO\�EHFRPH�YLVLEOH�RQ
EUHDNGRZQV� :KLOH�LPSRUWDQW�WR�XQGHUVWDQG� WKHVH�SKHQRPHQD�DUH�GLIÀFXOW�WR
REVHUYH�DQG�DQDO\]H�IURP�D�FLWL]HQ�SHUVSHFWLYH�

/DVWO\� LQ�RUGHU�WR�WUXO\�HPSRZHU�FLWL]HQV�LQ�WKH�GRPDLQ�RI�WHFKQRORJLF�
DOO\�PHGLDWHG�FLYLF�HQJDJHPHQW� ZH�QHHG�WR�IRFXV�PRUH�RQ�WKH�QRWLRQ�RI�LQ�
IUDVWUXFWXULQJ� RQ�HQDEOLQJ�FLWL]HQV�WR�FUHDWH�DQG�PDLQWDLQ�WKHLU�RZQ�EDVH�IRU
FLYLF�HQJDJHPHQW�DFWLYLWLHV�LQ�D�ORQJ�WHUP�DQG�VXVWDLQDEOH�ZD\� ,QIUDVWUXFWXU�
LQJ�HPSKDVL]HV�WKH�FRQWLQXRXV�GHYHORSPHQW� PDLQWHQDQFH� DQG�HYROYHPHQW
RI�VRFLR�WHFKQLFDO�LQIUDVWUXFWXUHV�WKURXJK�XVH� DGDSWLRQ� DQG�DSSURSULDWLRQ�E\
FLWL]HQV �6WDU�	�5XKOHGHU� ������ ,QIUDVWUXFWXULQJ�QHHGV�WR�EH�VHHQ�DV�DQ�RQJR�
LQJ�GHVLJQ�SURFHVV�ZKHUH�SDUWLFLSDWLRQ�DQG�FR�FRQVWUXFWLRQ�DUH�FHQWUDO�WKHPHV�
,Q�WKH�FLYLF�HQJDJHPHQW�GRPDLQ� LW�LV�SDUWLFXODUO\�UHOHYDQW�WR�IDFLOLWDWH�FLWL]HQV
LQ�WKH�GHYHORSPHQW� PDLQWHQDQFH� DQG�HYROYHPHQW�RI��SRWHQWLDOO\�PDQ\�GLIIHU�
HQW��VLWXDWHG�HQJDJHPHQW�LQIUDVWUXFWXUHV�

&LYLF�SDUWLFLSDWLRQ�LV�DOZD\V�D�FRPSOH[�HQGHDYRU� $Q\�HQJDJHPHQW�LQIUD�
VWUXFWXUH�KDV�WR�UHÁHFW�WKLV�FRPSOH[LW\�²�\HW�LQ�D�ZD\�ZKLFK�LQYLWHV�DQG�PR�
WLYDWHV�SHRSOH�WR�WDNH�SDUW�LQ�RIWHQ�FRPSOLFDWHG�GHOLEHUDWLYH�SURFHVVHV� 7R�WKLV
HQG� SODFH�DQG�LWV�LPPHGLDWH�H[SHULHQFH�LQ�HYHU\GD\�VLWXDWLRQV�LV�DQ�LQYDOXDEOH
UHVRXUFH� :LWK�VLWXDWHG�²�L�H�� SODFH�VHQVLWLYH�²�HQJDJHPHQW� , KRSH�WR�VWUHQJ�
WKHQ�D�SDUWLFLSDWRU\�FXOWXUH�RQ�WKH�PRYH�
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$GHOPDQ� &� ������� .XUW�/HZLQ�DQG�WKH�RULJLQV�RI�DFWLRQ�UHVHDUFK� (GXFDWLRQDO
$FWLRQ�5HVHDUFK� ����� �²��� ��

$OW� )�� 6KLUD]L� $� 6�� 6FKPLGW� $�� .UDPHU� 8��	�1DZD]� =� ������� /RFDWLRQ�
EDVHG�FURZGVRXUFLQJ� H[WHQGLQJ�FURZGVRXUFLQJ�WR�WKH�UHDO�ZRUOG� ,Q3URF�
1RUGL&+, ���� �SS� ��²���� $&0 3UHVV� �

%DQQRQ� /� ������� )URP�KXPDQ�IDFWRUV�WR�KXPDQ�DFWRUV� WKH�UROH�RI�SV\FKRORJ\
DQG�KXPDQ�FRPSXWHU�LQWHUDFWLRQ�VWXGLHV�LQ�V\VWHP�GHVLJQ� ,Q�-�0�*UHHQ�
EDXP�	�0� .\QJ��(GV��� 'HVLJQ�DW�ZRUN� &RRSHUDWLYH�GHVLJQ�RI�FRPSXWHU�V\V�
WHPV �SS� ��²���� +LOOVGDOH� 1-��/DZUHQFH�(UOEDXP�$VVRFLDWHV� ��

%DUEHU� %� 5� ������� 6WURQJ�GHPRFUDF\� 3DUWLFLSDWRU\�SROLWLFV�IRU�D�QHZ�DJH� %HUNH�
OH\� 8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV� ��

%HQMDPLQ� :� ������� 7KH�DUFDGHV�SURMHFW� &DPEULGJH� 0$��%HONQDS�3UHVV� ��
%HQWOH\� )��	�%DVDSXU� 6� ������� 6WRU\3ODFH�0H� WKH�SDWK�IURP�VWXG\LQJ�HOGHU

FRPPXQLFDWLRQ�WR�D�SXEOLF�ORFDWLRQ�EDVHG�YLGHR�VHUYLFH� ,Q ([W��$EVWUDFWV
&+, ���� �SS� ���²����� $&0 3UHVV� ��

%HQWOH\� )�� %DVDSXU� 6��	�&KRZGKXU\� 6� .� ������� 3URPRWLQJ�LQWHUJHQHUD�
WLRQDO�FRPPXQLFDWLRQ�WKURXJK�ORFDWLRQ�EDVHG�DV\QFKURQRXV�YLGHR�FRP�
PXQLFDWLRQ� ,Q 3URF��8EL&RPS����� �SS� ��²���� $&0 3UHVV� ��

%H\HD� :�� *HLWK� &��	�0F.HRZQ� &� ������� 3ODFH�PDNLQJ�WKURXJK�SDUWLFLSDW�
RU\�SODQQLQJ� ,Q�0� )RWK��(G��� +DQGERRN�RI�UHVHDUFK�RQ�XUEDQ�LQIRUPDWLFV�
7KH�SUDFWLFH�DQG�SURPLVH�RI�WKH�UHDO�WLPH�FLW\ �SS� ��²���� +HUVKH\� 3$��,*,
*OREDO� ��

%LGZHOO� 1� -��	�%URZQLQJ� '� ������� 3XUVXLQJ�JHQLXV�ORFL� LQWHUDFWLRQ�GHVLJQ
DQG�QDWXUDO�SODFHV� 3HUVRQDO�DQG�8ELTXLWRXV�&RPSXWLQJ� ��� ��²��� ��� ���
��

%MHUNQHV� *�� (KQ� 3��	�.\QJ� 0���(GV��� ������� &RPSXWHUV�DQG�GHPRFUDF\� $
VFDQGLQDYLDQ�FKDOOHQJH� $OGHUVKRW� 8.��$YHEXU\� ��

%RDUGPDQ� '�� &DVDOHJQR� )��	�3RPHUR\� 6� ������� /RFDVW�&LYLF�0HGLD� ([WHQG�
LQJ�FLYLF�HQJDJHPHQW�ERXQGDULHV�WKURXJK�PRELOH�PHGLD�DQG�K\SHU�ORFDO
FRQYHUVDWLRQV� ,Q 3URF��ZRUNVKRS�RQ�VRFLDO�FRQQHFWLRQV�LQ�WKH�XUEDQ�VSDFH�DW
6RFLDO&RP����� �SS� ����²������ ,((( &RPSXWHU�6RFLHW\� ��

%¡GNHU� 6� ������� :KHQ�VHFRQG�ZDYH�+&, PHHWV�WKLUG�ZDYH�FKDOOHQJHV� ,Q
3URF��1RUGL&+, ���� �SS� �²��� $&0 3UHVV� ��

%¡GNHU� 6�� &KULVWLDQVHQ� (�� 1\YDQJ� 7��	�=DQGHU� 3��2� ������� 3HUVRQDV�
SHRSOH�DQG�SDUWLFLSDWLRQ� FKDOOHQJHV�IURP�WKH�WUHQFKHV�RI�ORFDO�JRYHUQ�
PHQW� ,Q 3URF��3'& ���� �SS� ��²����� $&0 3UHVV� ��� ��� ��

��
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%¡GNHU� 6�� (KQ� 3�� .DPPHUVJDDUG� -�� .\QJ� 0��	�6XQGEODG� <� ������� $ XWR�
SLDQ�H[SHULHQFH� ,Q�*� %MHUNQHV� 3� (KQ�	�0� .\QJ��(GV��� &RPSXWHUV�DQG
GHPRFUDF\� $ VFDQGLQDYLDQ�FKDOOHQJH �SS� ���²����� $OGHUVKRW� 8.��$YH�
EXU\� ��

%¡GNHU� 6��	�*U¡QE N� .� ������ )HEUXDU\�� &RRSHUDWLYH�SURWRW\SLQJ� XVHUV
DQG�GHVLJQHUV�LQ�PXWXDO�DFWLYLW\� ,QWHUQDWLRQDO�-RXUQDO�RI�0DQ�0DFKLQH
6WXGLHV� ������ ���²���� ��

%¡GNHU� 6��	�=DQGHU� 3��2� ������� �:KHQ��6FDQGLQDYLDQ�GHPRFUDF\�PHHWV�ZHE�����
�8QSXEOLVKHG�PDQXVFULSW� ��� ��� ��

%RK¡M� 0� ������� (QJDJLQJ�WKH�FLWL]HQV�WKURXJK�FROODERUDWLYH� PRELOH�DQG�ZHE�EDVHG
SXEOLF�VHUYLFHV� 8QSXEOLVKHG�GRFWRUDO�GLVVHUWDWLRQ� $DUKXV�8QLYHUVLW\� ���
��

%RUFKRUVW� 1� *� ������� 3DUWLFLSDWRU\�FLWL]HQVKLS� 6XSSRUWLQJ�FLWL]HQ�HPSRZHUPHQW
LQ�GLJLWDOO\�PHGLDWHG�SXEOLF�VHUYLFH�SURYLVLRQ� 8QSXEOLVKHG�GRFWRUDO�GLVVHU�
WDWLRQ� $DUKXV�8QLYHUVLW\� ��� ��

%UDEKDP� '� &� ������� &URZGVRXUFLQJ�WKH�SXEOLF�SDUWLFLSDWLRQ�SURFHVV�IRU
SODQQLQJ�SURMHFWV� 3ODQQLQJ�7KHRU\� ����� ���²���� ��

%UDQGW� (��	�%LQGHU� 7� ������� ([SHULPHQWDO�GHVLJQ�UHVHDUFK� JHQHDORJ\� LQ�
WHUYHQWLRQ� DUJXPHQW� ,Q 3URF��,$6'5 ����� ��� ��

%UHZHU� -��	�'RXULVK� 3� ������� 6WRULHG�VSDFHV� &XOWXUDO�DFFRXQWV�RI�PRELOLW\�
WHFKQRORJ\� DQG�HQYLURQPHQWDO�NQRZLQJ� ,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�
&RPSXWHU�6WXGLHV� ������� ���²���� ��

%URZQ� %�� *UHHQ� 1��	�+DUSHU� 5���(GV��� ������� :LUHOHVV�ZRUOG� 6RFLDO�DQG
LQWHUDFWLRQDO�DVSHFWV�RI�WKH�PRELOH�DJH� /RQGRQ� 6SULQJHU� ��

%URZQ� %�� 5HHYHV� 6��	�6KHUZRRG� 6� ������� ,QWR�WKH�ZLOG� FKDOOHQJHV�DQG
RSSRUWXQLWLHV�IRU�ÀHOG�WULDO�PHWKRGV� ,Q 3URF��&+, ���� �SS� ����²������
$&0 3UHVV� ��� ��

%XUNH� -�� (VWULQ� '�� +DQVHQ� 0�� 3DUNHU� $�� 5DPDQDWKDQ� 1�� 5HGG\� 6��	
6ULYDVWDYD� 0� ������� 3DUWLFLSDWRU\�VHQVLQJ� ,Q 3URF��ZRUOG�VHQVRU�ZHE
ZRUNVKRS�DW�6HQ6\V������ ��

%�WWQHU� 6�� &DL� 7�� &UDPHU� +�� 5RVW� 0��	�+ROPTXLVW� /� (� ������� 8VLQJ
FRPSXWHU�YLVLRQ�WHFKQRORJLHV�WR�PDNH�WKH�YLUWXDO�YLVLEOH� ,Q 3URF��PRELOH
$5��'HVLJQ�LVVXHV�	�RSSRUWXQLWLHV�ZRUNVKRS�DW�0RELOH+&, ���� �SS� �²��� ��

&DODEUHVH� )�� .ORHFNO� .��	�5DWWL� &� ������� :LNL&LW\� 5HDO�WLPH�ORFDWLRQ�
VHQVLWLYH�WRROV�IRU�WKH�FLW\� ,Q�0� )RWK��(G��� +DQGERRN�RI�UHVHDUFK�RQ�XUEDQ
LQIRUPDWLFV� 7KH�SUDFWLFH�DQG�SURPLVH�RI�WKH�UHDO�WLPH�FLW\ �SS� ���²����� +HU�
VKH\� 3$��,*, *OREDO� ��

&DOYLQR� ,� ������� ,QYLVLEOH�FLWLHV� /RQGRQ� 5DQGRP�+RXVH� ��
&DUUROO� -� 0��	�*DQRH� &� +� ������� 6XSSRUWLQJ�FRPPXQLW\�ZLWK�ORFDWLRQ�

VHQVLWLYH�PRELOH�DSSOLFDWLRQV� ,Q�0� )RWK��(G��� +DQGERRN�RI�UHVHDUFK�RQ
XUEDQ�LQIRUPDWLFV� 7KH�SUDFWLFH�DQG�SURPLVH�RI�WKH�UHDO�WLPH�FLW\ �SS� ���²�����
+HUVKH\� 3$��,*, *OREDO� ��

&KXUFK� .�� +RJJDQ� (��	�2OLYHU� 1� ������� $ VWXG\�RI�PRELOH�PRRG�DZDUHQHVV
DQG�FRPPXQLFDWLRQ�WKURXJK�0REL0RRG� ,Q3URF��1RUGL&+, ���� �SS� ���²
����� $&0 3UHVV� ��

&RQVROYR� 6�� +DUULVRQ� %�� 6PLWK� ,�� &KHQ� 0� <�� (YHULWW� .�� )URHKOLFK� -��	
/DQGD\� -� $� ������� &RQGXFWLQJ�LQ�VLWX�HYDOXDWLRQV�IRU�DQG�ZLWK�XEL�
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TXLWRXV�FRPSXWLQJ�WHFKQRORJLHV� ,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�&RPSXWHU
,QWHUDFWLRQ� �������� ���²���� ��

&RXOGU\� 1��	�0DUNKDP� 7� ������� 7URXEOHG�FORVHQHVV�RU�VDWLVÀHG�GLVWDQFH"
UHVHDUFKLQJ�PHGLD�FRQVXPSWLRQ�DQG�SXEOLF�RULHQWDWLRQ� 0HGLD� &XOWXUH�	
6RFLHW\� ������ �²��� ��

&UDLJ� :� -��	�(OZRRG� 6� $� ������� +RZ�DQG�ZK\�FRPPXQLW\�JURXSV�XVH
PDSV�DQG�JHRJUDSKLF�LQIRUPDWLRQ� &DUWRJUDSK\�DQG�*HRJUDSKLF�,QIRUPDWLRQ
6FLHQFH� ������ ��²���� �

'DOVJDDUG� 3��	�+DOVNRY� .� ������� 'HVLJQLQJ�XUEDQ�PHGLD�IDoDGHV� FDVHV�DQG
FKDOOHQJHV� ,Q 3URF��&+, ���� �SS� ����²������ $&0 3UHVV� ��

'H�&LQGLR� )�� 'L�/RUHWR� ,��	�3HUDERQL� &� ������� 0RPHQWV�DQG�PRGHV�IRU
WULJJHULQJ�FLYLF�SDUWLFLSDWLRQ�DW�WKH�XUEDQ�OHYHO� ,Q�0� )RWK��(G���+DQGERRN
RI�UHVHDUFK�RQ�XUEDQ�LQIRUPDWLFV� 7KH�SUDFWLFH�DQG�SURPLVH�RI�WKH�UHDO�WLPH�FLW\
�SS� ��²����� +HUVKH\� 3$��,*, *OREDO� ��

GH�6RX]D�H�6LOYD� $� ������� )URP�F\EHU�WR�K\EULG� 0RELOH�WHFKQRORJLHV�DV
LQWHUIDFHV�RI�K\EULG�VSDFHV� 6SDFH�DQG�&XOWXUH� ����� ���²���� �� ��� ��

GH�6RX]D�H�6LOYD� $��	�)ULWK� -� ������� 0RELOH�LQWHUIDFHV�LQ�SXEOLF�VSDFHV� 1HZ
<RUN� 5RXWOHGJH� ��� ��� ��� ��� ��� ��� ��� ��

GH�6RX]D�H�6LOYD� $��	�6XWNR� '� 0� ������� 7KHRUL]LQJ�ORFDWLYH�WHFKQRORJLHV
WKURXJK�SKLORVRSKLHV�RI�WKH�YLUWXDO� &RPPXQLFDWLRQ�7KHRU\� ������ ��²���
��

'HOHX]H� *� ������� 'LIIHUHQFH�DQG�UHSHWLWLRQ� 1HZ�<RUN� &ROXPELD�8QLYHUVLW\
3UHVV� ��

GH�:DDO� 0� ������� 7KH�LGHDV�DQG�LGHDOV�LQ�XUEDQ�PHGLD�WKHRU\� ,Q�0� )RWK�
/� )RUODQR� &� 6DWFKHOO�	�0� *LEEV��(GV��� )URP�VRFLDO�EXWWHUÁ\�WR�HQJDJHG
FLWL]HQ �SS� �²���� &DPEULGJH� 0$��0,7 3UHVV� ��

'RXULVK� 3� ������� 5H�VSDFH�LQJ�SODFH� µSODFHµ�DQG�µVSDFHµ�WHQ�\HDUV�RQ� ,Q
3URF��&6&: ���� �SS� ���²����� $&0 3UHVV� ��� ��

'RXULVK� 3��	�%HOO� *� ������� 7KH�LQIUDVWUXFWXUH�RI�H[SHULHQFH�DQG�WKH�H[SHU�
LHQFH�RI�LQIUDVWUXFWXUH� PHDQLQJ�DQG�VWUXFWXUH�LQ�HYHU\GD\�HQFRXQWHUV
ZLWK�VSDFH� (QYLURQPHQW�DQG�3ODQQLQJ�%��3ODQQLQJ�DQG�'HVLJQ� ������ ���²
���� �

'RXULVK� 3��	�%HOO� *� ������� 'LYLQLQJ�D�GLJLWDO�IXWXUH� 0HVV�DQG�P\WKRORJ\�LQ
XELTXLWRXV�FRPSXWLQJ� &DPEULGJH� 0$��0,7 3UHVV� �� ��� ��� ��

'RXULVK� 3��	�6DWFKHOO� &� ������� 7KH�PRUDO�HFRQRP\�RI�VRFLDO�PHGLD� ,Q
0� )RWK� /� )RUODQR� &� 6DWFKHOO�	�0� *LEEV��(GV��� )URP�VRFLDO�EXWWHUÁ\�WR
HQJDJHG�FLWL]HQ �SS� ��²���� &DPEULGJH� 0$��0,7 3UHVV� ��

'XUNKHLP� (� ������� 7KH�GLYLVLRQ�RI�ODERU�LQ�VRFLHW\� 1HZ�<RUN� )UHH�3UHVV� ��
(KQ� 3��	�.\QJ� 0� ������� &DUGERDUG�FRPSXWHUV� 0RFNLQJ�LW�XS�RU�KDQGV�RQ

WKH�IXWXUH� ,Q�-� 0� *UHHQEDXP�	�0� .\QJ��(GV��� 'HVLJQ�DW�ZRUN� &R�
RSHUDWLYH�GHVLJQ�RI�FRPSXWHU�V\VWHPV �SS� ���²����� +LOOVGDOH�1-��/DZUHQFH
(UOEDXP�$VVRFLDWHV� ��

(ULFNVRQ� 7� ������� *HRFHQWULF�FURZGVRXUFLQJ�DQG�VPDUWHU�FLWLHV� (QDEOLQJ
XUEDQ�LQWHOOLJHQFH�LQ�FLWLHV�DQG�UHJLRQV� ,Q 3URF��XELTXLWRXV�FURZGVRXUFLQJ
ZRUNVKRS�DW�8EL&RPS������ ��

(ULNVVRQ� (�� /XGYLJVHQ� 0�� /\NNH�2OHVHQ� $��	�1LHOVHQ� 5� ������� %WKHUH�RU
EH�VTXDUH� $PHWKRG�IRU�H[WUHPH�FRQWH[WXDOL]LQJ�RI�GHVLJQV� ,Q 3URF��'56
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���� �SS� ����²������� 'HVLJQ�5HVHDUFK�6RFLHW\� ��
)DUPDQ� -� ������� 0RELOH�LQWHUIDFH�WKHRU\� (PERGLHG�VSDFH�DQG�ORFDWLYH�PHGLD� 1HZ

<RUN� 5RXWOHGJH� ��
)LW]SDWULFN� *� ������� 7KH�ORFDOHV�IUDPHZRUN� 8QGHUVWDQGLQJ�DQG�GHVLJQLQJ�IRU

ZLFNHG�SUREOHPV� 'RUGUHFKW� .OXZHU�$FDGHPLF�3XEOLVKHUV� ��
)LW]SDWULFN� *�� .DSODQ� 6��	�0DQVÀHOG� 7� ������� 3K\VLFDO�VSDFHV� YLUWXDO�SODFHV

DQG�VRFLDO�ZRUOGV� $ VWXG\�RI�ZRUN�LQ�WKH�YLUWXDO� ,Q 3URF��&6&: ���� �SS�
���²����� $&0 3UHVV� ��

)RUHVWHU� -� ������� 7KH�GHOLEHUDWLYH�SUDFWLWLRQHU� (QFRXUDJLQJ�SDUWLFLSDWRU\�SODQQLQJ
SURFHVVHV� &DPEULGJH� 0$��0,7 3UHVV� �

)RUODQR� /� ������� &RGHVSDFHV� &RPPXQLW\�ZLUHOHVV�QHWZRUNV�DQG�WKH�UHFRQ�
ÀJXUDWLRQ�RI�FLWLHV� ,Q�0� )RWK��(G��� +DQGERRN�RI�UHVHDUFK�RQ�XUEDQ�LQIRUP�
DWLFV� 7KH�SUDFWLFH�DQG�SURPLVH�RI�WKH�UHDO�WLPH�FLW\ �SS� ���²����� +HUVKH\�
3$��,*, *OREDO� ��

)RUODQR� /� ������� %XLOGLQJ�WKH�RSHQ�VRXUFH�FLW\� &KDQJLQJ�ZRUN�HQYLURQPHQWV
IRU�FROODERUDWLRQ�DQG�LQQRYDWLRQ� ,Q�0� )RWK� /� )RUODQR� &� 6DWFKHOO�	
0� *LEEV��(GV��� )URP�VRFLDO�EXWWHUÁ\�WR�HQJDJHG�FLWL]HQ �SS� ���²����� &DP�
EULGJH� 0$��0,7 3UHVV� ��

)RWK� 0���(G��� ������� +DQGERRN�RI�UHVHDUFK�RQ�XUEDQ�LQIRUPDWLFV� 7KH�SUDFWLFH�DQG
SURPLVH�RI�WKH�UHDO�WLPH�FLW\� +HUVKH\� 3$��,*, *OREDO� ��� ��

)RWK� 0�� &KRL� -� +��M��	�6DWFKHOO� &� ������� 8UEDQ�LQIRUPDWLFV� ,Q 3URF��&6&:
���� �SS� �²��� $&0 3UHVV� ��� ��

)RWK� 0�� )RUODQR� /�� 6DWFKHOO� &��	�*LEEV� 0���(GV��� ������� )URP�VRFLDO�EXWWHUÁ\
WR�HQJDJHG�FLWL]HQ� &DPEULGJH� 0$��0,7 3UHVV� ��� ��

)ULWVFK� -��	�%U\QVNRY� 0� ������� %HWZHHQ�H[SHULHQFH� DIIHFW� DQG�LQIRUPDWLRQ�
([SHULPHQWDO�XUEDQ�LQWHUIDFHV�LQ�WKH�FOLPDWH�FKDQJH�GHEDWH� ,Q�0� )RWK�
/� )RUODQR� &� 6DWFKHOO�	�0� *LEEV��(GV��� )URP�VRFLDO�EXWWHUÁ\�WR�HQJDJHG
FLWL]HQ �SS� ���²����� &DPEULGJH� 0$��0,7 3UHVV� ��

*DQWL� 5� .�� <H� )��	�/HL� +� ������ 1RYHPEHU�� 0RELOH�FURZGVHQVLQJ� FXUUHQW
VWDWH�DQG�IXWXUH�FKDOOHQJHV� ,((( &RPPXQLFDWLRQV�0DJD]LQH� ������� ��²���
��� ��

*LEVRQ� :� ������ $XJXVW����� *RRJOH·V�HDUWK� 1HZ�<RUN�7LPHV� �5HWULHYHG�2FWR�
EHU��� ����� IURP KWWS���ZZZ�Q\WLPHV�FRP������������RSLQLRQ���JLEVRQ
�KWPO� ��

*LHU\Q� 7� )� ������� $ VSDFH�IRU�SODFH�LQ�VRFLRORJ\� $QQXDO�5HYLHZ�RI�6RFLRORJ\�
��� ���²���� ��

*ROGEHUJHU� 3� ������ )HEUXDU\����� 'LVFRQQHFWHG�XUEDQLVP� 7KH�FHOO�SKRQH
KDV �FKDQJHG�RXU �VHQVH �RI �SODFH �PRUH � WKDQ � ID[HV� FRPSXWHUV� DQG�H�
PDLO� 0HWURSROLV�0DJD]LQH� �5HWULHYHG�2FWREHU��� ����� IURP KWWS���
ZZZ�PHWURSROLVPDJ�FRP�VWRU\����������GLVFRQQHFWHG�XUEDQLVP� ��

*RUGRQ� (� ������� 7RZDUGV�D�WKHRU\�RI�QHWZRUN�ORFDOLW\� )LUVW�0RQGD\� �������
��� ��� ��

*RUGRQ� (��	�GH�6RX]D�H�6LOYD� $� ������� 1HW�ORFDOLW\� &KLFKHVWHU� 8.��:LOH\�
%ODFNZHOO� �� ��� ��� ��� ��� ��� ��

*RUGRQ� (��	�0DQRVHYLWFK� (� ������ )HEUXDU\�� $XJPHQWHG�GHOLEHUDWLRQ�
0HUJLQJ�SK\VLFDO�DQG�YLUWXDO�LQWHUDFWLRQ�WR�HQJDJH�FRPPXQLWLHV�LQ�XUEDQ
SODQQLQJ� 1HZ�0HGLD�	�6RFLHW\� ������ ��²��� ��� ��

http://www.nytimes.com/2010/09/01/opinion/01gibson.html
http://www.nytimes.com/2010/09/01/opinion/01gibson.html
http://www.metropolismag.com/story/20070222/disconnected-urbanism
http://www.metropolismag.com/story/20070222/disconnected-urbanism
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*RUGRQ� (�� 6FKLUUD� 6��	�+ROODQGHU� -� ������� ,PPHUVLYH�SODQQLQJ� D�FRQ�
FHSWXDO�PRGHO�IRU�GHVLJQLQJ�SXEOLF�SDUWLFLSDWLRQ�ZLWK�QHZ�WHFKQRORJLHV�
(QYLURQPHQW�DQG�3ODQQLQJ�%��3ODQQLQJ�DQG�'HVLJQ� ������ ���²���� �

*UHHQEDXP� -� 0��	�.\QJ� 0���(GV��� ������� 'HVLJQ�DW�ZRUN� &RRSHUDWLYH�GHVLJQ
RI�FRPSXWHU�V\VWHPV� +LOOVGDOH� 1-��/DZUHQFH�(UOEDXP�$VVRFLDWHV� ��

*UHHQÀHOG� $� ������� (YHU\ZDUH� 7KH�GDZQLQJ�DJH�RI�XELTXLWRXV�FRPSXWLQJ� %HUNH�
OH\� 1HZ�5LGHUV� ��

*UHHQÀHOG� $� ������ 6HSWHPEHU � ���� �VRPH � RI� � WKH � ULJKW � WKLQJV � IRU
�PRVW � RI� � WKH � ZURQJ � UHDVRQV� 1RWHV � RQ � (G � *ODHVHU·V � WULXPSK � RI
WKH � FLW\� SDUW � L� $GDP � *UHHQÀHOG·V � 6SHHGELUG� �5HWULHYHG � -DQX�
DU\ � ��� ����� IURP KWWSV���VSHHGELUG�ZRUGSUHVV�FRP������������
VRPH�RI�WKH�ULJKW�WKLQJV�IRU�PRVW�RI�WKH�ZURQJ�UHDVRQV�QRWHV�RQ�HG
�JODHVHUV�WULXPSK�RI�WKH�FLW\�SDUW�L�� ��

*UXGLQ� -� ������ 'HFHPEHU�� *URXS�G\QDPLFV�DQG�XELTXLWRXV�FRPSXWLQJ�
&RPPXQ��$&0� ������� ��²��� ��

+DEHUPDV� -� ������� 7KH�VWUXFWXUDO�WUDQVIRUPDWLRQ�RI�WKH�SXEOLF�VSKHUH� &DPEULGJH�
0$��0,7 3UHVV� ��

+DJHQ� 3�� 5REHUWVRQ� 7�� .DQ� 0��	�6DGOHU� .� ������� (PHUJLQJ�UHVHDUFK�PHWK�
RGV�IRU�XQGHUVWDQGLQJ�PRELOH�WHFKQRORJ\�XVH� ,Q 3URF��2=&+, ���� �SS�
�²���� &+,6,* RI�$XVWUDOLD� ��

+DOHJRXD� *� ������� 7KH�SROLF\�DQG�H[SRUW�RI�XELTXLWRXV�SODFH� ,QYHVWLJDWLQJ
6RXWK�.RUHDQ�8�&LWLHV� ,Q�0� )RWK� /� )RUODQR� &� 6DWFKHOO�	�0� *LEEV
�(GV��� )URP�VRFLDO�EXWWHUÁ\�WR�HQJDJHG�FLWL]HQ �SS� ���²����� &DPEULGJH�
0$��0,7 3UHVV� ��

+DOWWXQHQ� 9�� -XXVWLOD� $��	�1XRMXD� -� ������� 7HFKQRORJLHV�WR�VXSSRUW�FRPPX�
QLFDWLRQ�EHWZHHQ�FLWL]HQV�DQG�GHVLJQHUV�LQ�SDUWLFLSDWRU\�XUEDQ�SODQQLQJ
SURFHVV� ,Q�6� :DOOLQ� /� +RUHOOL�	�-� 6DDG�6XORQHQ��(GV��� 'LJLWDO�WRROV�LQ
SDUWLFLSDWRU\�SODQQLQJ �SS� ��²���� &HQWUH�IRU�8UEDQ�DQG�5HJLRQDO�6WXGLHV
3XEOLFDWLRQV� $DOWR�8QLYHUVLW\� ��

+DUULVRQ� 6��	�'RXULVK� 3� ������� 5H�SODFH�LQJ�VSDFH� 7KH�UROHV�RI�SODFH�DQG
VSDFH�LQ�FROODERUDWLYH�V\VWHPV� ,Q 3URF��&6&: ���� �SS� ��²���� $&0
3UHVV� ��

+HLGHJJHU� 0� ������� %HLQJ�DQG�WLPH� 1HZ�<RUN� +DUSHU� ��
+LUVFK� 7� ������� 0RUH�WKDQ�IULHQGV� 6RFLDO�DQG�PRELOH�PHGLD�IRU�DFWLYLVW

RUJDQL]DWLRQV� ,Q�0� )RWK� /� )RUODQR� &� 6DWFKHOO�	�0� *LEEV��(GV��� )URP
VRFLDO�EXWWHUÁ\�WR�HQJDJHG�FLWL]HQ �SS� ���²����� &DPEULGJH� 0$��0,7 3UHVV�
��

+RVLR� 6�� .RVWDNRV� 9�� .XNND� +�� -XUPX� 0�� 5LHNNL� -��	�2MDOD� 7� �������
)URP�VFKRRO�IRRG�WR�VNDWH�SDUNV�LQ�D�IHZ�FOLFNV� 8VLQJ�SXEOLF�GLVSOD\V�WR
ERRWVWUDS�FLYLF�HQJDJHPHQW�RI�WKH�\RXQJ� ,Q 3URF��3HUYDVLYH����� �S� ����
������ 6SULQJHU� ��

+XPSKUH\V� /� ������� 0RELOH�VRFLDO�QHWZRUNV�DQG�VRFLDO�SUDFWLFH� $ FDVH�VWXG\
RI�'RGJHEDOO� -RXUQDO�RI�&RPSXWHU�0HGLDWHG�&RPPXQLFDWLRQ� ������ ���²����
��

,VRPXUVX� 0�� 7lKWL� 0�� 9lLQlP|� 6��	�.XXWWL� .� ������ $SULO�� ([SHUL�
PHQWDO�HYDOXDWLRQ�RI�ÀYH�PHWKRGV�IRU�FROOHFWLQJ�HPRWLRQV�LQ�ÀHOG�VHWWLQJV

https://speedbird.wordpress.com/2012/09/21/some-of-the-right-things-for-most-of-the-wrong-reasons-notes-on-ed-glaesers-triumph-of-the-city-part-i/
https://speedbird.wordpress.com/2012/09/21/some-of-the-right-things-for-most-of-the-wrong-reasons-notes-on-ed-glaesers-triumph-of-the-city-part-i/
https://speedbird.wordpress.com/2012/09/21/some-of-the-right-things-for-most-of-the-wrong-reasons-notes-on-ed-glaesers-triumph-of-the-city-part-i/
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ZLWK�PRELOH�DSSOLFDWLRQV� ,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�&RPSXWHU�6WXGLHV�
������ ���²���� ��

,WR� 0�� 2NDEH� '��	�0DWVXGD� 0���(GV��� ������� 3HUVRQDO� SRUWDEOH� SHGHVWULDQ�
0RELOH�SKRQHV�LQ�-DSDQHVH�OLIH� &DPEULGJH� 0$��0,7 3UHVV� ��� ��

-DFREV� -� ������� 7KH�GHDWK�DQG�OLIH�RI�JUHDW�$PHULFDQ�FLWLHV� 1HZ�<RUN� 5DQGRP
+RXVH� ��

-HQNLQV� +� ������� &RQYHUJHQFH�FXOWXUH� :KHUH�ROG�DQG�QHZ�PHGLD�FROOLGH� 1HZ
<RUN� 1HZ�<RUN�8QLYHUVLW\�3UHVV� �

-XUJHQVRQ� 1� ������� :KHQ�DWRPV�PHHW�ELWV� 6RFLDO�PHGLD� WKH�PRELOH�ZHE
DQG�DXJPHQWHG�UHYROXWLRQ� )XWXUH�,QWHUQHW� ����� ��²��� ��

-XXVWLOD� $� ������� /RFDWLRQ�EDVHG�VWRULHV�DV�D�WRRO�IRU�ODQG�XVH�SODQQLQJ�
7ZR�ÀHOG�VWXGLHV� ,Q�+� 7LPPHUPDQV�	�%� GH�9ULHV��(GV��� 3URF��GHVLJQ�	
GHFLVLRQ�VXSSRUW�V\VWHPV�LQ�DUFKLWHFWXUH�DQG�XUEDQ�SODQQLQJ������ (LQGKRYHQ�
7KH�1HWKHUODQGV� ��� ��

.DSRU� 0� ������ -XO\�$XJXVW�� :KHUH�LV�WKH�GLJLWDO�KLJKZD\�UHDOO\�KHDGLQJ"
:LUHG�0DJD]LQH� ����� �5HWULHYHG�2FWREHU��� ����� IURP KWWS���ZZZ�ZLUHG
�FRP�ZLUHG�DUFKLYH������NDSRU�RQ�QLL�KWPO� ��

.DUDVWL� +��	�6\UMlQHQ� $��/� ������� $UWIXO�LQIUDVWUXFWXULQJ�LQ�WZR�FDVHV�RI
FRPPXQLW\�3'� ,Q 3URF��3'& ���� �SS� ��²���� $&0 3UHVV� ��

.DW]� -� (��	�$DNKXV� 0� $���(GV��� ������� 3HUSHWXDO�FRQWDFW� 0RELOH�FRPPXQLF�
DWLRQ� SULYDWH�WDON� SXEOLF�SHUIRUPDQFH� &DPEULGJH� 8.��&DPEULGJH�8QLYHU�
VLW\�3UHVV� ��� ��

.HPPLV� 6��	�0F7DJJDUW� 5� ������� 3DUWLFLSDWRU\�DFWLRQ�UHVHDUFK� &RPPXQLF�
DWLYH�DFWLRQ�DQG�WKH�SXEOLF�VSKHUH� ,Q�1� .� 'HQ]LQ�	�<� 6� /LQFROQ��(GV���
7KH�VDJH�KDQGERRN�RI�TXDOLWDWLYH�UHVHDUFK ��UG�HG�� SS� ���²����� 7KRXVDQG
2DNV� &$��6DJH� ��

.LWFKLQ� 5��	�'RGJH� 0� ������� &RGH�VSDFH� 6RIWZDUH�DQG�HYHU\GD\�OLIH� &DP�
EULGJH� 0$��0,7 3UHVV� ��

.MHOGVNRY� -��	�3DD\� -� ������� $ ORQJLWXGLQDO�UHYLHZ�RI�0RELOH�+&, UHVHDUFK
PHWKRGV� ,Q 3URF��0RELOH+&, ���� �SS� ��²���� $&0 3UHVV� ��

.MHOGVNRY� -�� 6NRY� 0� %�� $OV� %� 6��	�+¡HJK� 5� 7� ������� ,V�LW�ZRUWK�WKH
KDVVOH" H[SORULQJ�WKH�DGGHG�YDOXH�RI�HYDOXDWLQJ�WKH�XVDELOLW\�RI�FRQWH[W�
DZDUH�PRELOH�V\VWHPV�LQ�WKH�ÀHOG� ,Q 3URF��0RELOH+&, ���� �SS� ���²�����
6SULQJHU� ��

.RVWDNRV� 9��	�2·1HLOO� (� ������� &LW\ZDUH� 8UEDQ�FRPSXWLQJ�WR�EULGJH�RQOLQH
DQG�UHDO�ZRUOG�VRFLDO�QHWZRUNV� ,Q�0� )RWK��(G��� +DQGERRN�RI�UHVHDUFK�RQ
XUEDQ�LQIRUPDWLFV� 7KH�SUDFWLFH�DQG�SURPLVH�RI�WKH�UHDO�WLPH�FLW\ �SS� ���²�����
+HUVKH\� 3$��,*, *OREDO� ��

.X]QHWVRY� 6��	�3DXORV� (� ������� 3DUWLFLSDWRU\�VHQVLQJ�LQ�SXEOLF�VSDFHV� DF�
WLYDWLQJ�XUEDQ�VXUIDFHV�ZLWK�VHQVRU�SUREHV� ,Q 3URF��',6 ���� �SS� ��²����
$&0 3UHVV� ��

/LP� <��.�� 6WROWHUPDQ� (��	�7HQHQEHUJ� -� ������ -XO\�� 7KH�DQDWRP\�RI�SURWR�
W\SHV� 3URWRW\SHV�DV�ÀOWHUV� SURWRW\SHV�DV�PDQLIHVWDWLRQV�RI�GHVLJQ�LGHDV�
$&0 72&+,� ������ ���²����� ��� ��

0DQRYLFK� /� ������� 7KH�ODQJXDJH�RI�QHZ�PHGLD� &DPEULGJH� 0$��0,7 3UHVV� ��
0F&DOO� 0� .� ������� &DQ�SDUWLFLSDWRU\�*,6 VWUHQJWKHQ�ORFDO�OHYHO�VSDWLDO�SODQ�

QLQJ" VXJJHVWLRQV�IRU�EHWWHU�SUDFWLFH� ,Q 3URF��*,6'(&2 ����� �

http://www.wired.com/wired/archive/1.03/kapor.on.nii.html
http://www.wired.com/wired/archive/1.03/kapor.on.nii.html
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0F&DUWK\� -��	�:ULJKW� 3� ������� 7HFKQRORJ\�DV�H[SHULHQFH� &DPEULGJH� 0$��0,7
3UHVV� ��

0F&DUWK\� -��	�:ULJKW� 3� ������� 7HFKQRORJ\�LQ�SODFH� 'LDORJLFV�RI�WHFKQRORJ\�
SODFH�DQG�VHOI� ,Q 3URF��,17(5$&7 ���� �SS� ���²����� 6SULQJHU� �� ��

0F&XOORXJK� 0� ������� 'LJLWDO�JURXQG� $UFKLWHFWXUH� SHUYDVLYH�FRPSXWLQJ� DQG
HQYLURQPHQWDO�NQRZLQJ� &DPEULGJH� 0$��0,7 3UHVV� ��

0F*RRNLQ� '�� %UHZVWHU� 6��	�&KULVWRY� *� ������� 'LJL*UDII� FRQVLGHULQJ�JUDI�
ÀWL�DV�D�ORFDWLRQ�EDVHG�VRFLDO�QHWZRUN� ,Q ([W��$EVWUDFWV�&+, ���� �SS�
����²������ $&0 3UHVV� ��� ��

0F0LOODQ� '�� 0RUULVRQ� $�� %URZQ� 2�� +DOO� 0��	�&KDOPHUV� 0� ������� )XU�
WKHU�LQWR�WKH�ZLOG� 5XQQLQJ�ZRUOGZLGH�WULDOV�RI�PRELOH�V\VWHPV� ,Q 3URF�
3HUYDVLYH����� �SS� ���²����� 6SULQJHU� ��� ��

0HODQVRQ� '� ������ 2FWREHU � ���� )RUUHVWHU � VXUYH\ � ÀQGV � ÀUVW � HYHU
GHFOLQH � LQ � SHRSOH � ·XVLQJ � WKH � LQWHUQHW�· EXW � D � FKDQJLQJ � QRWLRQ � RI
·EHLQJ � RQOLQH·� (QJDGJHW� �5HWULHYHG � 1RYHPEHU � ��� ����� IURP
KWWS���ZZZ�HQJDGJHW�FRP������������IRUUHVWHU�VXUYH\�ILQGV�ILUVW
�HYHU�GHFOLQH�LQ�SHRSOH�XVLQJ�WKH�L�� �

0HPDURYLF� 1�� /DQJKHLQULFK� 0�� $OW� )�� (OKDUW� ,�� +RVLR� 6��	�5XEHJQL� (�
������� 8VLQJ�SXEOLF�GLVSOD\V�WR�VWLPXODWH�SDVVLYH�HQJDJHPHQW� DFWLYH
HQJDJHPHQW� DQG�GLVFRYHU\�LQ�SXEOLF�VSDFHV� ,Q 3URF��0$% ���� �SS� ��²
���� $&0 3UHVV� ��

0HUNHO� &� %�� ;LDR� /�� )DURRT� 8�� *DQRH� &� +�� /HH� 5�� &DUUROO� -� 0��	�5RVVRQ�
0� %� ������� 3DUWLFLSDWRU\�GHVLJQ�LQ�FRPPXQLW\�FRPSXWLQJ�FRQWH[WV�
WDOHV�IURP�WKH�ÀHOG� ,Q 3URF��3'& ���� �SS� �²���� $&0 3UHVV� ��

0H\URZLW]� -� ������� 1R�VHQVH�RI�SODFH� 7KH�LPSDFW�RI�HOHFWURQLF�PHGLD�RQ�VRFLDO
EHKDYLRU� 1HZ�<RUN� 2[IRUG�8QLYHUVLW\�3UHVV� ��

0LOOHU� &�� 5DLQLH� /�� 3XUFHOO� .�� 0LWFKHOO� $� �	 �5RVHQVWLHO� 7� ������
6HSWHPEHU ����� +RZ �SHRSOH �JHW � ORFDO �QHZV � DQG � LQIRUPDWLRQ � LQ �GLIIHUHQW
FRPPXQLWLHV �7HFK��5HS��� 3HZ�,QWHUQHW�	�$PHULFDQ�/LIH�3URMHFW� �5H�
WULHYHG�1RYHPEHU���� ����� IURP KWWS���SHZLQWHUQHW�RUJ�5HSRUWV������
&RPPXQLWLHV�DQG�/RFDO�1HZV�DVS[� �

0RJHQVHQ� 3� ������ -DQXDU\�� 7RZDUGV�D�SURYRW\SLQJ�DSSURDFK�LQ�V\VWHPV
GHYHORSPHQW� 6FDQGLQDYLDQ�-RXUQDO�RI�,QIRUPDWLRQ�6\VWHPV� ����� ����²�����
��

0RQWROD� 0�� 6WHQURV� -��	�:DHUQ� $� ������� 3HUYDVLYH�JDPHV� 7KHRU\�DQG�GHVLJQ�
%XUOLQJWRQ� 0$��0RUJDQ�.DXIPDQQ� ��

0RRUHV� 6� ������� 7KH�GRXEOLQJ�RI�SODFH� (OHFWURQLF�PHGLD� WLPH�VSDFH�DU�
UDQJHPHQWV�DQG�VRFLDO�UHODWLRQVKLSV� ,Q�1� &RXOGU\�	�$�0F&DUWK\��(GV���
0HGLD6SDFH� 3ODFH� VFDOH� DQG�FXOWXUH�LQ�D�PHGLD�DJH �SS� ��²���� 1HZ�<RUN�
5RXWOHGJH� ��

1DNKLPRYVN\� <�� (FNOHV� '��	�5LHJHOVEHUJHU� -� ������� 0RELOH�XVHU�H[SHULHQFH
UHVHDUFK� FKDOOHQJHV� PHWKRGV�	�WRROV� ,Q ([W��$EVWUDFWV�&+, ���� �SS�
����²������ $&0 3UHVV� ��

13' *URXS� ������ 'HFHPEHU����� &RQVXPHUV�QRZ�WDNH�PRUH�WKDQ�D�TXDUWHU�RI�DOO
SKRWRV�DQG�YLGHRV�RQ�VPDUWSKRQHV �3UHVV�5HOHDVH�� 7KH�13'*URXS� ,QF� �5H�
WULHYHG�'HFHPEHU���� ����� IURP KWWSV���ZZZ�QSG�FRP�ZSV�SRUWDO�QSG�
XV�QHZV�SUHVV�UHOHDVHV�SUB�������� ��

http://www.engadget.com/2012/10/17/forrester-survey-finds-first-ever-decline-in-people-using-the-i/
http://www.engadget.com/2012/10/17/forrester-survey-finds-first-ever-decline-in-people-using-the-i/
http://pewinternet.org/Reports/2012/Communities-and-Local-News.aspx
http://pewinternet.org/Reports/2012/Communities-and-Local-News.aspx
https://www.npd.com/wps/portal/npd/us/news/press-releases/pr_111222/
https://www.npd.com/wps/portal/npd/us/news/press-releases/pr_111222/
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1XRMXD� -� ������ )HEUXDU\�� :HE0DS0HGLD� D�PDS�EDVHG�ZHE�DSSOLFDWLRQ�IRU
IDFLOLWDWLQJ�SDUWLFLSDWLRQ�LQ�VSDWLDO�SODQQLQJ� 0XOWLPHGLD�6\VWHPV� ������
�²��� ��

1XRMXD� -��	�.XXWWL� .� ������� &RPPXQLFDWLRQ�EDVHG�ZHE�PDSSLQJ� D�QHZ
DSSURDFK�IRU�DFTXLVLWLRQ�RI�ORFDO�NQRZOHGJH�IRU�XUEDQ�SODQQLQJ� ,Q 3URF�
0LQG7UHN����� �SS� ���²����� $&0 3UHVV� �

2�� ������ -XQH � ���� 0DNLQJ � FDOOV � KDV � EHFRPH � ÀIWK � PRVW � IUHTXHQW � XVH � IRU
D � VPDUWSKRQH � IRU � QHZO\�QHWZRUNHG � JHQHUDWLRQ � RI � XVHUV �3UHVV � 5HOHDVH��
2�� �5HWULHYHG � 'HFHPEHU � ��� ����� IURP KWWS���QHZV�R��FR�XN�
"SUHVV�UHOHDVH PDNLQJ�FDOOV�KDV�EHFRPH�ILIWK�PRVW�IUHTXHQW�XVH�IRU
�D�VPDUWSKRQH�IRU�QHZO\�QHWZRUNHG�JHQHUDWLRQ�RI�XVHUV� ��

2MDOD� 7�� .XNND� +�� +HLNNLQHQ� 7�� /LQGpQ� 7�� -XUPX� 0�� +RVLR� 6��	�.UXJHU�
)� ������� (QJDJLQJ�FLWL]HQV�DQG�FRPPXQLW\�ZLWK�WKH�8%,�KRWVSRWV� ,Q
0� )RWK� /� )RUODQR� &� 6DWFKHOO�	�0� *LEEV��(GV��� )URP�VRFLDO�EXWWHUÁ\�WR
HQJDJHG�FLWL]HQ �SS� ���²����� &DPEULGJH� 0$��0,7 3UHVV� ��

2·1HLOO� (�� .RVWDNRV� 9�� .LQGEHUJ� 7�� )DWDK�JHQ��6FKLHN� $�� 3HQQ� $�� 6WDQWRQ
)UDVHU� '��	�-RQHV� 7� ������� ,QVWUXPHQWLQJ�WKH�FLW\� 'HYHORSLQJ�PHWKRGV
IRU�REVHUYLQJ�DQG�XQGHUVWDQGLQJ�WKH�GLJLWDO�FLW\VFDSH� ,Q 3URF��8EL&RPS
���� �SS� ���²����� 6SULQJHU� ��

2XODVYLUWD� $�� .XUYLQHQ� (��	�.DQNDLQHQ� 7� ������� 8QGHUVWDQGLQJ�FRQWH[WV
E\�EHLQJ�WKHUH� FDVH�VWXGLHV�LQ�ERG\VWRUPLQJ� 3HUVRQDO�DQG�8ELTXLWRXV
&RPSXWLQJ� ����� ���²���� ��

3DD\� -��	�.MHOGVNRY� -� ������� %M¡UQHWMHQHVWH� 8VLQJ�WKH�FLW\�DV�D�EDFNGURS�IRU
ORFDWLRQ�EDVHG�LQWHUDFWLYH�QDUUDWLYHV� ,Q�0� )RWK� /� )RUODQR� &� 6DWFKHOO�	
0� *LEEV��(GV��� )URP�VRFLDO�EXWWHUÁ\�WR�HQJDJHG�FLWL]HQ �SS� ���²����� &DP�
EULGJH� 0$��0,7 3UHVV� ��

3DUN� 5�� 0F.HQ]LH� 5� '��	�%XUJHVV� (� :� ������� 7KH�FLW\� 6XJJHVWLRQV�IRU
WKH�VWXG\�RI�KXPDQ�QDWXUH�LQ�WKH�XUEDQ�HQYLURQPHQW� &KLFDJR� 8QLYHUVLW\�RI
&KLFDJR�3UHVV� ��

3DXORV� (��	�%HFNPDQQ� &� ������� 6DVKD\� GHVLJQLQJ�IRU�ZRQGHUPHQW� ,Q 3URF�
&+, ���� �SS� ���²����� $&0 3UHVV� ��

3DXORV� (��	�*RRGPDQ� (� ������� 7KH�IDPLOLDU�VWUDQJHU� DQ[LHW\� FRPIRUW� DQG
SOD\�LQ�SXEOLF�SODFHV� ,Q 3URF��&+, ���� �SS� ���²����� $&0 3UHVV� ��

3RSSLQJD� %���(G��� ������� 3URF��REVHUYLQJ�WKH�PRELOH�XVHU�H[SHULHQFH�ZRUNVKRS�DW
1RUGL&+, ����� 2)),6� ��

3XWQDP� 5� '� ������� %RZOLQJ�DORQH� 7KH�FROODSVH�DQG�UHYLYDO�RI�$PHULFDQ�FRP�
PXQLW\� 1HZ�<RUN� 6LPRQ�	�6FKXVWHU� ��

5LWWHO� +� :� -��	�:HEEHU� 0� 0� ������� 'LOHPPDV�LQ�D�JHQHUDO�WKHRU\�RI�SODQ�
QLQJ� 3ROLF\�6FLHQFHV� ����� ���²���� ��

5RJHUV� <�� &RQQHOO\� .�� 7HGHVFR� /�� +D]OHZRRG� :�� .XUW]� $�� +DOO� 5� (�� «
7RVFRV� 7� ������� :K\�LW·V�ZRUWK�WKH�KDVVOH� WKH�YDOXH�RI�LQ�VLWX�VWXGLHV
ZKHQ�GHVLJQLQJ�XELFRPS� ,Q 3URF��8ELFRPS����� �SS� ���²����� 6SULQJHU�
��� ��

6DDG�6XORQHQ� -��	�%RWHUR� $� ������� 7KH�8UEDQ�0HGLDWRU�DV�D�WRRO�IRU�SXEOLF
SDUWLFLSDWLRQ� $ FDVH�RI�FROODERUDWLRQ�EHWZHHQ�GHVLJQHUV�DQG�FLW\�SODQ�
QHUV� ,Q�6� :DOOLQ� /� +RUHOOL�	�-� 6DDG�6XORQHQ��(GV��� 'LJLWDO�WRROV�LQ�SDU�

http://news.o2.co.uk/?press-release=making-calls-has-become-fifth-most-frequent-use-for-a-smartphone-for-newly-networked-generation-of-users
http://news.o2.co.uk/?press-release=making-calls-has-become-fifth-most-frequent-use-for-a-smartphone-for-newly-networked-generation-of-users
http://news.o2.co.uk/?press-release=making-calls-has-become-fifth-most-frequent-use-for-a-smartphone-for-newly-networked-generation-of-users
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WLFLSDWRU\�SODQQLQJ �SS� ��²���� &HQWUH�IRU�8UEDQ�DQG�5HJLRQDO�6WXGLHV
3XEOLFDWLRQV� $DOWR�8QLYHUVLW\� ��

6FKLYHOEXVFK� :� ������� 7KH�UDLOZD\�MRXUQH\� 7KH�LQGXVWULDOL]DWLRQ�RI�WLPH�DQG
VSDFH�LQ�WKH���WK�FHQWXU\� %HUNHOH\� 8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV� ��

6FK|Q� '� ������� 7KH�UHÁHFWLYH�SUDFWLWLRQHU� /RQGRQ� 7HPSOH�6PLWK� ��� ��
6FKURHWHU� 5�� )RWK� 0��	�6DWFKHOO� &� ������� 3HRSOH� FRQWHQW� ORFDWLRQ� VZHHW

VSRWWLQJ�XUEDQ�VFUHHQV�IRU�VLWXDWHG�HQJDJHPHQW� ,Q 3URF��',6 ���� �SS�
���²����� $&0 3UHVV� ��

6HYWVXN� $�� +XDQJ� 6�� &DODEUHVH� )��	�5DWWL� &� ������� 0DSSLQJ�WKH�0,7
FDPSXV�LQ�UHDO�WLPH�XVLQJ�ZLÀ� ,Q�0� )RWK��(G��� +DQGERRN�RI�UHVHDUFK�RQ
XUEDQ�LQIRUPDWLFV� 7KH�SUDFWLFH�DQG�SURPLVH�RI�WKH�UHDO�WLPH�FLW\ �SS� ���²�����
+HUVKH\� 3$��,*, *OREDO� ��

6KDUS� +�� 5RJHUV� <��	�3UHHFH� -� ������� ,QWHUDFWLRQ�GHVLJQ� %H\RQG�KXPDQ�
FRPSXWHU�LQWHUDFWLRQ ��QG�HG��� &KLFKVWHU� 8.��-RKQ�:LOH\�	�6RQV� ��

6KDZ� 0� ������� &RPPXQLW\�GHYHORSPHQW�DQG�WKH�SROLWLFV�RI�FRPPXQLW\�
&RPPXQLW\�'HYHORSPHQW�-RXUQDO� ������ ��²��� �

6KHSDUG� 0���(G��� ������� 6HQWLHQW�FLW\� 8ELTXLWRXV�FRPSXWLQJ� DUFKLWHFWXUH� DQG
WKH�IXWXUH�RI�XUEDQ�VSDFH� &DPEULGJH� 0$��0,7 3UHVV� ��

6LHEHU� 5� ������� 3XEOLF�SDUWLFLSDWLRQ�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV� $ OLW�
HUDWXUH�UHYLHZ�DQG�IUDPHZRUN� $QQDOV�RI�WKH�$VVRFLDWLRQ�RI�$PHULFDQ�*HR�
JUDSKHUV� ������ ���²���� �

6LPPHO� *� ������� 7KH�PHWURSROLV�DQG�PHQWDO�OLIH� ,Q�.� +� :ROII��(G��� 7KH
VRFLRORJ\�RI�*HRUJ�6LPPHO �SS� ���²����� *OHQFRH� ,/��)UHH�3UHVV� ��� ��� ��

6SLJHO� /� ������� 0DNH�URRP�IRU�79��7HOHYLVLRQ�DQG�WKH�IDPLO\�LGHDO�LQ�SRVWZDU
$PHULFD� &KLFDJR� 8QLYHUVLW\�RI�&KLFDJR�3UHVV� ��

6WDU� 6� /��	�5XKOHGHU� .� ������� 6WHSV�WRZDUG�DQ�HFRORJ\�RI�LQIUDVWUXFWXUH�
'HVLJQ�DQG�DFFHVV�IRU�ODUJH�LQIRUPDWLRQ�VSDFHV� ,QIRUPDWLRQ�6\VWHPV�5H�
VHDUFK� ����� ���²���� �� ��� ��

6WUDXVV� $� ������� ,PDJHV�RI�WKH�$PHULFDQ�FLW\� 1HZ�<RUN� 7KH�)UHH�3UHVV� ��� ��
6XFKPDQ� /� ������� 3ODQV�DQG�VLWXDWHG�DFWLRQV� &DPEULGJH� 8.��&DPEULGJH

8QLYHUVLW\�3UHVV� �
6XFKPDQ� /� ������� +XPDQ�PDFKLQH�UHFRQÀJXUDWLRQV� &DPEULGJH� 8.��&DP�

EULGJH�8QLYHUVLW\�3UHVV� �
6XQGVWU|P� 3�� 6WnKO� $��	�+||N� .� ������ $SULO�� ,Q�VLWX�LQIRUPDQWV�H[SORULQJ

DQ�HPRWLRQDO�PRELOH�PHVVDJLQJ�V\VWHP�LQ�WKHLU�HYHU\GD\�SUDFWLFH� ,QWHU�
QDWLRQDO�-RXUQDO�RI�+XPDQ�&RPSXWHU�6WXGLHV� ������ ���²���� ��

6YHUGORY� *� ������ 2FWREHU � ���� )RU � FRQVXPHUV� ´EHLQJ � RQOLQHµ � LV
EHFRPLQJ � D � ÁXLG � FRQFHSW� )RUUHVWHU � %ORJV� �5HWULHYHG �1RYHPEHU
��� ����� IURP KWWS���EORJV�IRUUHVWHU�FRP�JLQDBVYHUGORY����������IRU
BFRQVXPHUVBEHLQJBRQOLQHBLVBEHFRPLQJBDBIOXLGBFRQFHSW� �

7D\ORU� 1��	�&KHYHUVW� .� ������� &UHDWLQJ�D�UXUDO�FRPPXQLW\�GLVSOD\�ZLWK
ORFDO�HQJDJHPHQW� ,Q 3URF��',6 ���� �SS� ���²����� $&0 3UHVV� ��� ��� ��

7|QQLHV� )� ������� &RPPXQLW\�DQG�FLYLO�VRFLHW\ �-� +DUULV� (G��� &DPEULGJH� 8.�
&DPEULGJH�8QLYHUVLW\�3UHVV� ��

7RZQVHQG� $� 0� ������� /LIH�LQ�WKH�UHDO�WLPH�FLW\� 0RELOH�WHOHSKRQHV�DQG
XUEDQ�PHWDEROLVP� -RXUQDO�RI�8UEDQ�7HFKQRORJ\� ����� ��²���� ��

http://blogs.forrester.com/gina_sverdlov/12-10-17-for_consumers_being_online_is_becoming_a_fluid_concept
http://blogs.forrester.com/gina_sverdlov/12-10-17-for_consumers_being_online_is_becoming_a_fluid_concept
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7RZQVHQG� $� 0� ������� )RUHZRUG� ,Q�0� )RWK��(G��� +DQGERRN�RI�UHVHDUFK
RQ�XUEDQ�LQIRUPDWLFV� 7KH�SUDFWLFH�DQG�SURPLVH�RI�WKH�UHDO�WLPH�FLW\ �SS� [[LLL²
[[YL�� +HUVKH\� 3$��,*, *OREDO� ��

7RZQVHQG� $�0� ������ 2FWREHU���� .H\QRWH�WDON�DW������&RGH�IRU�$PHULFD�VXPPLW�
�5HWULHYHG�2FWREHU��� ����� IURP KWWS���ZZZ�DQWKRQ\PRELOH�FRP���������
NH\QRWH�DW������FRGH�IRU�DPHULFD�VXPPLW�� ��

7XDQ� <��)� ������� 6SDFH�DQG�SODFH� 7KH�SHUVSHFWLYH�RI�H[SHULHQFH� 0LQQHDSROLV�
8QLYHUVLW\�RI�0LQQHVRWD�3UHVV� ��

7XUNOH� 6� ������� $ORQH�WRJHWKHU� :K\�ZH�H[SHFW�PRUH�IURP�WHFKQRORJ\�DQG�OHVV�IURP
HDFK�RWKHU� 1HZ�<RUN� %DVLF�%RRNV� ��

9HLWK� 0�� 6FKXEHUW� .��	�:XOI� 9� ������� )RVWHULQJ�FRPPXQLWLHV�LQ�XUEDQ
PXOWL�FXOWXUDO �QHLJKERXUKRRGV� 6RPH�PHWKRGRORJLFDO � UHÁHFWLRQV� ,Q
0� )RWK��(G��� +DQGERRN�RI�UHVHDUFK�RQ�XUEDQ�LQIRUPDWLFV� 7KH�SUDFWLFH�DQG
SURPLVH�RI�WKH�UHDO�WLPH�FLW\ �SS� ���²����� +HUVKH\� 3$��,*, *OREDO� ��

:DJQHU� ,�� %DVLOH� 0�� (KUHQVWUDVVHU� /�� 0DTXLO� 9�� 7HUULQ� -��-��	�:DJQHU� 0�
������� 6XSSRUWLQJ�FRPPXQLW\�HQJDJHPHQW�LQ�WKH�FLW\� XUEDQ�SODQQLQJ
LQ�WKH�05�WHQW� ,Q 3URF��&	7 ���� �SS� ���²����� $&0 3UHVV� �� ��

:HLVH� 6�� +DUG\� -�� $JDUZDO� 3�� &RXOWRQ� 3�� )ULGD\� $� �	�&KLDVVRQ� 0�
������� 'HPRFUDWL]LQJ�XELTXLWRXV�FRPSXWLQJ�²�D�ULJKW�IRU�ORFDOLW\� ,Q
3URF��8ELFRPS����� �SS� ���²����� $&0 3UHVV� �� �� ��� ��

:HLVHU� 0� ������ 6HSWHPEHU�� 7KH�FRPSXWHU�IRU�WKH���VW�FHQWXU\� 6FLHQWLÀF
$PHULFDQ� ������� ��²���� ��

:HVWKROP�+� ������� H�GHPRFUDF\�JRHV�DKHDG��WKH�LQWHUQHW�DV�D�WRRO�IRU�LPSURY�
LQJ�GHOLEHUDWLYH�SROLFLHV" ,Q 3URF��(*29 ���� �SS� ���²����� 6SULQJHU� �

:KLWWOH� -�� 6LPP� :�� )HUUDULR� 0��$�� )UDQNRYD� .�� *DUWRQ� /�� :RRGFRFN� $��
«�$UL\DWXP� $� ������� 9RLFH<RXU9LHZ� FROOHFWLQJ�UHDO�WLPH�IHHGEDFN�RQ
WKH�GHVLJQ�RI�SXEOLF�VSDFHV� ,Q 3URF��8ELFRPS����� �SS� ��²���� $&03UHVV�
��

:K\WH� :� +� ������� 7KH�VRFLDO�OLIH�RI�VPDOO�XUEDQ�VSDFHV� 1HZ�<RUN� 3URMHFW�IRU
3XEOLF�6SDFHV� ��

:LOOLDPV� $�� 5REOHV� (��	�'RXULVK� 3� ������� 8UEDQH�LQJ�WKH�FLW\� ([DPLQLQJ
DQG�UHÀQLQJ�WKH�DVVXPSWLRQV�EHKLQG�XUEDQ�LQIRUPDWLFV� ,Q�0� )RWK��(G���
+DQGERRN�RI�UHVHDUFK�RQ�XUEDQ�LQIRUPDWLFV� 7KH�SUDFWLFH�DQG�SURPLVH�RI�WKH�UHDO�
WLPH�FLW\ �SS� �²���� +HUVKH\� 3$��,*, *OREDO� ��� ��� ��� ��

:LOOLV� .� 6��	�*HHOKDDU� -� ������� ,QIRUPDWLRQ�SODFHV� 1DYLJDWLQJ�LQWHUIDFHV
EHWZHHQ�SK\VLFDO�DQG�GLJLWDO�VSDFH� ,Q�0� )RWK��(G��� +DQGERRN�RI�UHVHDUFK
RQ�XUEDQ�LQIRUPDWLFV� 7KH�SUDFWLFH�DQG�SURPLVH�RI�WKH�UHDO�WLPH�FLW\ �SS� ���²
����� +HUVKH\� 3$��,*, *OREDO� ��

:RQJ� $��	�/LQJ� 5� ������� 0RELOH�LQWHUDFWLRQV�DV�VRFLDO�PDFKLQHV� 3RRU�XUEDQ
\RXWK�DW�SOD\�LQ�%DQJODGHVK� ,Q�0� )RWK� /� )RUODQR� &� 6DWFKHOO�	�0�*LEEV
�(GV��� )URP�VRFLDO�EXWWHUÁ\�WR�HQJDJHG�FLWL]HQ �SS� ���²����� &DPEULGJH�
0$��0,7 3UHVV� ��

:RRGZDUG� &��	�+DNNDUDLQHQ� 0� ������� 0RELOH�PL[HG�UHDOLW\�V\VWHP�IRU
DUFKLWHFWXUDO�DQG�FRQVWUXFWLRQ�VLWH�YLVXDOL]DWLRQ� ,Q�$� <� &� 1HH��(G���
$XJPHQWHG�UHDOLW\�²�VRPH�HPHUJLQJ�DSSOLFDWLRQ�DUHDV �SS� ���²����� 5LMHND�
&URDWLD���6KDQJKDL� &KLQD� ,Q7HFK� �

http://www.anthonymobile.com/2012/10/keynote-at-2012-code-for-america-summit/
http://www.anthonymobile.com/2012/10/keynote-at-2012-code-for-america-summit/
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<X� %��	�&DL� *� ������� )DFLOLWDWLQJ�SDUWLFLSDWRU\�GHFLVLRQ�PDNLQJ�LQ�ORFDO
FRPPXQLWLHV�WKURXJK�PDS�EDVHG�RQOLQH�GLVFXVVLRQ� ,Q 3URF��&	7 ����
�SS� ���²����� $&0 3UHVV� ��

=DQGHU� 3��2��	�%RK¡M� 0� ������� ([SHULHQFLQJ�GHPRFUDF\�²�D�UHVHDUFK�SUR�
SRVDO� ,Q 3URF��'+56 ���� �SS� ��²���� 'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH�
$DUKXV�8QLYHUVLW\� �� ��� ��

=KHQJ� <�� /LX� <�� <XDQ� -��	�;LH� ;� ������� 8UEDQ�FRPSXWLQJ�ZLWK�WD[LFDEV� ,Q
3URF��8ELFRPS����� �SS� ��²���� $&0 3UHVV� ��

=LPPHUPDQ� -�� )RUOL]]L� -��	�(YHQVRQ� 6� ������� 5HVHDUFK�WKURXJK�GHVLJQ�DV
D�PHWKRG�IRU�LQWHUDFWLRQ�GHVLJQ�UHVHDUFK�LQ�+&,� ,Q 3URF��&+, ���� �SS�
���²����� $&0 3UHVV� ��

=LPPHUPDQ� -�� 6WROWHUPDQ� (��	�)RUOL]]L� -� ������� $Q�DQDO\VLV�DQG�FULWLTXH�RI
UHVHDUFK�WKURXJK�GHVLJQ� WRZDUGV�D�IRUPDOL]DWLRQ�RI�D�UHVHDUFK�DSSURDFK�
,Q 3URF��',6 ���� �SS� ���²����� $&0 3UHVV� ��
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ABSTRACT 
This paper reports on an exploratory participatory design 
process aimed at supporting citizen deliberation in 
municipal planning. It presents the main outcomes of this 
process in terms of selected prototypes and an approach to 
the use setting. We support and discuss different ways for 
citizens to act and reflect on proposed plans: in-situ, while 
physically close to the planning object, and ex-situ, when 
citizens are remote from this. The support of in-situ and ex-
situ participation allows citizens to engage in continuous 
reflection-in and on-action as a collaborative activity with 
other citizens, hereby inspiring citizens to increase their 
democratic engagement. 
Keywords 
Communities and e-governance, map-based discussion, 
geospatial annotation, public deliberation, reflection and 
action, situatedness, participatory design. 
INTRODUCTION 
“Peter is out on his weekly run in the forest when his 
mobile phone starts buzzing in his pocket. He takes it out 
and sees that it is a notification from the Mobile 
Democracy application. The notification tells Peter that 
there is a proposed change in the municipal plan nearby. 
He clicks on the notification to find a description of the 
plans to build a new wastewater plant at his current 
location. Peter does not think much of it, but clicks the 
‘show me’ button. Pointing the phone at the designated 
building ground as if to take a picture, Peter sees a 3D 
model on top of what the camera is actually registering. 
Peter walks around the site looking at the model from 
different angles. It almost looks like the building is already 
there and it is much bigger than he had imagined. It gets 
him thinking. Annoyed, he switches to the discussion tab 
and sees that three other people have already commented. 
He switches to the image tab and takes a picture. He adds 
the comment ‘This beautiful forest would be ruined with a 
wastewater plant.’ The topic is automatically bookmarked, 
so he continues his run. Later that evening he checks 
Mobile Democracy again, this time using his desktop 
computer. He looks at his bookmarks to find the wastewater 
plant discussion. He sees that more citizens have 

commented and a municipal planner has argued that a new 
wastewater plant is needed, because the old one is no 
longer sufficient. Peter realizes that he has some potential 
allies among the other commentators. He decides to write a 
more elaborate discussion comment, listing disadvantages 
of placing the plant there and arguing for better locations. 
After a couple of days, he is contacted by another citizen 
and they decide to team up and write a more elaborate 
proposal for the planning debate.” 
The above scenario describes the use of two interconnected 
prototypes developed in a case exploring public delibera-
tion in municipal planning through mobile, location-aware 
technology. In this paper, we focus on the development of 
the two prototypes within the specific design case at hand. 
It soon became apparent that what was needed in order for 
citizens to fathom the implications of the municipal plan – 
an abstract and often opaque bureaucratic object – was 
more than just putting information out there for people to 
find. Research has shown that merely increasing the avail-
able amount of information about public policy does not 
lead to increased democratic engagement [21]. Information 
and communication technologies have played an important 
role in governments’ attempts to support civic engagement 
by providing information in more pertinent ways than 
simply making it publicly available. Web-technology and 
community participation has been addressed, e.g., by 
Schuler [18] in what he calls civic intelligence: 
“Information and communication technology has the 
potential to alter civic intelligence in ways that go far 
beyond the informational content of any particular message 
that is transmitted or received. This observation applies to 
any efforts at encouraging civic intelligence. It is in fact the 
central tenet of the design philosophy that would undergird 
civic intelligence.” ([18], p. 62) 
In their characterization of e-participation software in Ital-
ian municipalities, De Cindio and Peraboni [10] argue that 
the shared discussion space of citizens and municipal 
servants (e.g. municipal planners) should be understood as 
consisting of three elements: a community space, which 
raises trust between participants; a deliberation space, 
which supports the creation of shared positions and con-
sorted efforts among citizens; and an information space, 
which supports the sharing of information. The proposed 
discussion spaces illustrate that there is more to civic en-
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gagement and dialogue than government simply providing 
citizens with information. 
Rendering comprehensible the link between information 
and physical locations through geographic information 
systems (GIS) is one way of supporting the conceptualiza-
tion of information, hereby aiming to achieve the transcen-
dence of civic intelligence. However, although GIS provide 
strong tools for participation, the technology can only do so 
much when it comes to supporting citizens in comprehen-
ding the personal consequences of proposed changes in the 
physical world as is the case in municipal planning. As 
such, McCall [15] notes that more than 500 papers have 
been written on participation and GIS without solving what 
he refers to as the “crisis of democracy”. Although the 
explanation for this undoubtedly relates to more than 
choice of technology, there seems to be an unexplored 
potential in the introduction of the particular technology of 
location-aware smart phones to the realm of public partici-
pation. Location-aware technologies provide various new 
opportunities, especially in combination with maps (see e.g. 
[6]). However, their application to decision-making in local 
communities has, to our knowledge, not been explored 
thoroughly. 
Supporting citizen deliberation in municipal planning 
essentially poses two main challenges: helping citizens 
understand and helping them take (preferably collaborative) 
action. These two challenges are indeed intertwined and 
interdependent as citizens’ understandings of proposed 
changes in the physical environment will change as they 
become engaged in the act of altering these changes. Here, 
location-aware smart phones have a potential in supporting 
the provision of rich information and supporting concrete 
actions while the citizen is in-situ. That is, while they are in 
the physical environment surrounding the object under 
discussion. In this paper we present a participatory design 
case exploring such a setting: Citizen involvement in the 
development and revision of municipal plans through 
mobile, location-aware technologies allowing for new ways 
of conceptualizing information through means of e.g. 
augmented reality, GIS and community discussions. 
The developed exploratory prototypes combine a mobile 
facilitation of experiencing planning issues in-situ while 
supporting citizens in collaborating through community 
discussions and the creation of concrete complaints or 
proposals. This stands in contrast to most of the afore-
mentioned examples of GIS-based support for decision-
making, which are based on providing information on a 
map that citizens can access while sitting at home or in an 
office, i.e. ex-situ. That is, when they are physically distant 
from the environment of the object under discussion. 
Our work has been inspired by the many initiatives that 
allow for citizens to report problems in their physical envi-
ronment (graffiti, pot holes, broken lamps, etc.) to their 
municipality or government in order to have these fixed. 
However, our aims relate to facilitating planning and demo-
cratic acts, rather than one-way, location-based information 

from citizens to the municipality. For examples, see Citizen 
Connect,1 FixMyStreet2 and SeeClickFix.3 
In this paper we make use of the following structure: We 
present the empirical setting and the participatory design 
process. This is followed by an introduction to our 
theoretical framing and research before turning to the de-
sign of the main prototypes. We analyze and discuss the 
main challenges as regards the design process and use 
situations of citizen deliberation and map-based community 
discussions. Here, we focus on the notions of reflection and 
action with a vantage point in the empirically grounded 
design case of municipal planning. Lastly, we broaden our 
focus and briefly discuss perspectives and challenges of 
future research within the design space of in- and ex-situ 
participation through mobile technology. 
DESIGNING FOR MUNICIPAL PLAN REVISION 
The Mobile Democracy case is part of the eGov+ project, 
which explores e-governance services and infrastructure. 
The pivotal idea of the project is to examine how citizens 
may be supported in engaging actively in the provision of 
public services of various sorts. Notably, we focus on the 
support of collaboration among citizens and between 
citizens and government. The overall purpose of the 
specific case presented in this paper is to explore the use of 
GIS and mobile technologies as a means of supporting user 
involvement through participatory design methods. We 
emphasize improved cooperation, communication, and 
democratic engagement within in-situ physical planning. 
The geographical setting of this case is the biggest, albeit 
most sparsely populated municipality in Denmark. The 
duration of the intervention was approximately one year. 
We acknowledge that municipal planning pertains to the 
alignment of the incentives and priorities of the involved 
stakeholders. However, in this specific case we have had a 
citizen bias and thus have not focused on the negotiation 
and articulation work among the various stakeholders as 
such. 
Municipal Planning 
Municipal planning consists of a multitude of simultaneous 
efforts of which the focus of this paper, municipal plans, is 
one. A new plan is created every 12 years and is 
continuously revised. The municipality is required by law 
to encourage and receive input from ministries, public and 
private institutions, commercial and non-profit 
organizations, as well as private citizens. The plan often 
describes, somewhat abstract, goals for the development of 
the municipality at hand. However, it is primarily a 
strategic document used for physical planning and as such 
spatial annotations are a key element. They serve as 
concrete links to the existing physical infrastructure. 
Hence, maps are central to the visualization of these links. 

                                                             
1http://www.cityofboston.gov/doit/apps/citizensconnect.asp 
2 http://www.fixmystreet.com/ 
3 http://www.seeclickfix.com/ 



 90 

The initial focus of the case was the involved municipal-
ity’s wish for more and, what they referred to as, “better 
qualified” complaints and proposals to municipal plans. 
The municipality has had little success in mobilizing 
citizens to participate in the municipal plan revision. Where 
representatives of the municipality wished to gain a better 
understanding of citizen involvement, it soon became 
apparent that the main concern of the already engaged 
citizens was to be heard by their municipality. 
The Design Process 
In the tradition of the UTOPIA project and our background, 
the design process has been user-oriented and we have 
explored the use of participatory design methods [12]. 
Throughout the eGov+ project, we have worked with 
participatory design on the boundaries between pro-
fessional users (such as caseworkers) and citizens [4, 5]. In 
this particular case, we identified and chose two primary 
user groups: citizens and municipal planners. Whereas 
planners are easily identified by employer and professional 
title, nearly all individuals living in a municipality can be 
categorized as citizens. Consequently, work went into 
identifying how citizens could be targeted beyond this 
obvious fact. We established contact with several 
organizations engaged in planning issues within their 
community. Ultimately, we engaged in a more thorough 
collaboration with two of these groups: a local interest 
group pertaining to a parish and an ad-hoc interest group 
that had come together due to a particular planning issue 
regarding the expropriation of a piece of land. Apart from 
citizens having prior experience with democratic engage-
ment, we also worked with individual citizens of various 
age groups and backgrounds to counterbalance the demo-
cratically engaged citizens in the two interest groups. 
We considered two aspects of these choices especially care-
fully. First of all, it was indeed on the agenda of the plan-
ners to engage new groups that had previously been 
reluctant to engage in local planning, as expressed by one 
of the planners: 
“The new would be that you would get some groups 
involved in the planning work that haven’t been involved 
much before: young people.” Planner, during walkshop in 
A6 (for overview of activities see Fig. 2) 
Secondly, we were concerned that the use of smart phone 
technology would exclude certain user groups. However, 
the prototyping process essentially addressed the future in a 
context where not only young citizens are appropriating 
smart phones. Ultimately, we chose to target young citizens 
as well as older citizens who did not own smart phones. 
We initiated the case study by conducting in-depth 
interviews with municipal planners and managers (A1 in 
Fig. 2). We then carried out focus group interviews with the 
two citizen interest groups (A3 and A4) as well as two 
qualitative interviews with individual citizens (A11) 
focusing on the citizens’ personal experiences with 
democratic participation. In the focus group interviews, we 
used pictures and brainstorming techniques. 

We further carried out several workshops with respectively 
municipal planners and individual citizens (A2, A6, A10 
and A12) to explore the relationship between planning and 
citizen participation and to motivate the debate further 
through hands-on exploration of prototypes. 
During these activities we utilized a broad set of design 
approaches including future workshops, extreme scenarios, 
role-playing games, and cultural probes. As we progressed, 
we gradually began to narrow our focus, introducing 
scenarios, storyboards, paper prototypes, and mock-ups of 
various kinds. We moderated discussions towards concrete 
examples of actual ongoing planning situations. We con-
structed role-playing games assigning different roles to citi-
zens asking them to discuss fictive dilemmas and how such 
discussions might be supported via IT. Concurrently with 
the paper prototypes, we started developing functional soft-
ware prototypes for smart phones. With these prototypes, 
we conducted walkshops (in A6, A10 and A12), urging 
participants to carry out concrete tasks on the phones, such 
as the creation of issues on maps, while out on 30-minute 
scenario-based walks in a planning area [13] (see Fig. 1). 

 
Figure 1. Citizens and a researcher contemplate a hypothetically 
proposed building through a 3D visualization. 

All of the above approaches contributed to the iterative 
design process. The prototypes were used as alternative 
suggestions providing potential users with the possibility of 
exploring the issue hands-on. Moreover, the prototypes 
served as a way of probing the context of citizen participa-
tion in municipal planning. Apart from thorough notes, we 
documented the activities with respectively appropriate 
methods, such as audio and video recordings as well as 
pictures. This documentation forms the basis of the current 
paper. Fig.2 provides an overview of the design process. 
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Figure 2. Overview of the design process (activities, participants 
and design artifacts). The upper and middle levels show activities 
with planers and citizens respectively. The bottom level illustrates 
the combined use of scenarios, storyboards, and personas; and 
prototyping on different technological platforms. The direction of 
time is from left to right. 

SITUATING REFLECTION AND ACTION 
We take the essential challenge of citizen deliberation in 
municipal planning to be one of supporting reflection and 
action. Citizens want to understand what the proposed 
change is about, what it means to them, and how they can 
act upon the understanding they achieve through various 
means of reflection and action. We understand these two 
aspects to be deeply intertwined and interdependent. When 
citizens grab their phone to contemplate a given proposed 
change by way of a 3D visualization on top of the physical 
world this is an action that leads to new ways of reflecting. 
This is also the case when citizens contribute to a 
discussion and find their own opinion being challenged or 
backed by others. 
Like any human activity, discussions regarding municipal 
plans are situated in time and place and dependant upon 
available resources and personal experience. Such 
discussions are inherently social and dependent on 
consorted efforts of several citizens, organized strongly or 
ad-hoc in various permutations of community groups. 
Within the case of municipal planning geographical 
location seems, as elaborated in the section describing 
municipal planning, especially pertinent. This is due to the 
fact that practically all discussions are linked to physical 
locations. Consequently, much can be gained from 
strengthening the link between the object under discussion, 
the discussion itself, and the individuals contributing to the 
discussion. This effort relates to the situatedness of citizens 
as well as to the actions and reflections they engage in. 
Gero references William Clancey’s concept of situatedness 
as “where you are when you do what you do matters” ([11], 
p. 51). Where citizen deliberation has traditionally taken 
place at town hall meetings and with citizens contributing 
from home, as individuals or as groups, this paper explores 
the potential of making the physical location of the object 
under discussion and the physical location of the actor 
contributing to the discussion coincide, i.e. when actors are 
situated in the environment under discussion. We refer to 

this as in-situ participation. Hence, we refer to the opposite 
using the Latin word for “out of”: ex. That is, ex-situ 
participation, which refers to planning that does not take 
place in physical proximity of the object under discussion. 
We acknowledge that the relationship between plans and 
situated action is the title and substance of a 
groundbreaking book within the field of human-computer 
interaction [20]. However, although we fundamentally 
agree with Suchman’s perspective, what we address here is 
a different kind of planning than the kind of planning 
scrutinized by Suchman [20], namely, possible or 
problematic scripts for everyday action. 
Based on the assumption that the physical context has a 
significant impact on citizens’ possibilities of reflecting and 
taking action, it is our hypothesis that partially situating 
planning discussions in the physical environment will 
support new means of reflection and action. These means 
are different from, e.g., town hall meetings and other 
current means of citizen–municipality communication 
channels, such as letters and email. Considering Gero’s 
notion of situatedness, this may actually provide a better 
support for citizens in deciding what planning issues really 
matter to them, when they matter and where they matter – 
that is, when the proposed change is temporally relevant 
and spatially immediate. We hypothesize that such in-situ 
participation allows for reflections and actions that make 
the resulting contribution closely connected to the 
immediacy of the planning object. Here, Argyris and 
Schön’s [1] distinction between theory-in-action and 
espoused theory seems especially pertinent: 
“When someone is asked how he would behave under 
certain circumstances, the answer he usually gives is his 
espoused theory of action for that situation. This is the 
theory of action to which he gives allegiance, and which, 
upon request, he communicates to others. However, the 
theory that actually governs his actions is this theory-in-
use.” ([1], pp. 6-7) 
In transformation to our immediate domain, theory-in-ac-
tion captures the framing and worldviews that people actu-
ally apply when they act and we project that this may more 
easily be captured while commenting in-situ on the actual 
planning site, whereas espoused theory is likely to be more 
dominant ex-situ, at a remote location and situation. Schön 
[17] provides a further distinction between reflection-in-
action and off-loop reflection that seems pertinent to the 
relation between in-situ and ex-situ participation. As the 
below quote indicates, reflection-in-action allows for 
capturing surprises and confusion in a different manner 
than off-loop reflection, or reflection-on-action: 
“The practitioner allows himself to experience surprise, 
puzzlement, or confusion in a situation which he finds 
uncertain or unique. He reflects on the phenomenon before 
him, and on the prior understandings which have been 
implicit in his behaviour.” ([17], p. 68) 
Reflection and action in municipal planning are, however, 
by no means explained by a simple juxtaposition of reflec-
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tion-in-action and reflection-on-action. We take the two to 
constitute a continuum affected by performed and potential 
actions connected to the ongoing process of reflection and 
understanding. The stimuli that the citizen experiences 
through the immediate context shape both reflection and 
action allowing the citizen to, e.g., sense the surroundings 
and take action by recording rich data (audio, pictures, 
movies). Consequently, citizens contributing to topics of 
personal interest in-situ can be understood as reflection-in-
action. Such reflection is of a different quality than 
reflection-on-action, e.g. the citizen sitting in front of a 
computer with time on his or her hands and the vast 
amounts of information on the Internet readily available. 
Nevertheless, reflection-in-action is not reserved for in-situ 
commenting; just as reflection-on-action is not reserved for 
ex-situ participation. Citizens may well act reflectively ex-
situ by commenting on the discussion resulting from an 
issue created earlier in the day, while, e.g., considering 
their past experience of approaching a particular kind of 
planning issue or interest group. If and when citizens 
encounter planning objects in-situ, this may actually lead to 
reflection-on-action. An example being, a citizen, in the 
heat of the moment, commenting on a topic regarding a 
proposed freeway to be put up where she is standing and 
that contribution immediately making her consider the 
other sides of the story more thoroughly, after which she 
adjusts her commenting on the issue accordingly. Conse-
quently, there does not exists a one-to-one correlation 
between in-situ and ex-situ activity and reflection-in-action 
and reflection-on-action. For this reason, and for the 
prospective advantageous qualities of the in-situ as well as 
ex-situ contributions mentioned above, we argue for the 
need of combining the two. 
As we elaborate in the following sections, we explore such 
a combination through, firstly, providing an initial trigger 
by way of in-situ actions through the mobile phone 
motivated by the spatio-temporal relevance of the planning 
object. Based on that trigger, a second ex-situ space for 
reflection and action supports reflective, comprehensive 
discussions in the form of a desktop application, e.g. visited 
at home or at work. After a brief discussion of our research 
methodology, we proceed to describe the two exploratory 
prototypes supporting this combination of in- and ex-situ 
reflection and action. 
RESEARCH METHOD 
With the outset in a long tradition of participatory design 
research, we engage in participatory design as part of our 
research project [8]. Fundamentally, we take design to be a 
means of probing current user practice and helping 
formulate hypotheses for how future technology may 
develop such practices further. Stolterman has explored 
how to do design as part of research [14, 19]. He discusses 
the role of theoretical constructs in design and concludes 
that they are a means for “preparing designers for action” 
[19]. In [14] prototyping is seen as “framing and exploring 
a design space”, by traversing the design space, providing 

prototypes that are “purposefully formed manifestations of 
design ideas”. Interestingly, some of these ideas are also 
manifestations of research. Prototypes help designers 
sketch and filter design ideas in addition to how they are 
viewed in participatory design, i.e., as a means of helping 
users obtain hands-on experience in design [9]. Prototypes 
are incomplete portrayals of design and research ideas for 
further research exploration and may further be utilized to 
challenge current practice through provotyping [16]. 
Schön’s above concern for reflection-in-action and reflec-
tion-on-action originally came out of a similar concern for 
design research [17]. As Schön, we are concerned with the 
kind of reflection that we make in and on action as design-
ers versus as researchers. Furthermore, it is characteristic to 
participatory design research that researchers act in-situ in 
the participatory design activities as well as ex-situ, 
whether this is when preparing participatory activities, 
building prototypes, or writing research papers. 
PROTOTYPES 
The two interconnected prototypes consist of a native 
mobile application for Android4 and a web-based prototype 
for the desktop. Both prototypes access the same informa-
tion from a server on the Internet and thus provide two 
ways of viewing the same information based on what is 
best suited for the situation. 
Geo-centered Discussions 
The outset for discussions is a geographically located topic. 
This topic acts as the collection point for all information, 
such as descriptions, comments, and pictures. By default, a 
topic has a creator; a title; a description to start the discus-
sion; a category referencing the overall topic such as infra-
structure, construction or childcare; and a geographical 
reference identifying and delineating the location of the 
topic. After their creation, topics afford commenting and 
the adding of pictures (and prospectively other kinds of 
data such as audio and video). This information is stored in 
a database on the server. It is such a topic Peter contributes 
to in the introductory scenario. 
Software Architecture 
The base for the desktop and the Android prototype is a 
web-server handling requests and serving the topic infor-
mation over HTTP. An overview of the architecture can be 
seen in Fig.3. The server has a MySQL database back-end 
containing all the information regarding topics, categories, 
users, etc. This information is extracted by a number of 
services handling commands. These services are accessed 
through a number of commands constituting the application 
programming interface (API) utilized by the Android 
application as well as the web client. The web client was 
built using Google Web Toolkit (GWT).5 The GWT service 
functionality is used to asynchronously fire commands to 
                                                             
4 Android is a mobile device operating system developed 

by Google with a high number of supported phones 
available; cf. http://www.android.com/ 

5 http://code.google.com/webtoolkit/ 
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the server. This asynchronous behavior allows, e.g., for 
content to be loaded and displayed to the user without 
reloading the web page and thus supports a more fluent 
contribution of information by the citizen. The mobile and 
the web prototype both use Google Maps to display the 
topic information. 

 
Figure 3. The software architecture. 

The Mobile Application Prototype 
The mobile prototype has evolved in several steps from 
paper prototypes over a web-based mobile application to 
the native Android application. Based on our initial inter-
views we created a number of paper prototypes from which 
we later created the first software prototype. This was a 
purely web-based prototype designed for a mobile browser 
taking into account the smaller screen real estate. This 
prototype showed topics on a map and allowed for com-
menting on these topics. This first software prototype was 
used to gain feedback from planners in workshop A6. The 
web-based prototype worked well and had the advantage of 
being accessible on several platforms. However, as we 
needed to add more functionality, such as adding pictures 
from the built-in camera, we decided to create a native 
application. Here, we chose Android because of the easier 
deployment to test phones in the development process. 
To use the application the user needs an account, which can 
be created from within the application. From the home 
screen of the prototype the user can browse topics on a map 
(Fig. 4a), through a list with all topics (Fig. 4b) or via 
bookmarked topics. Users may also create new topics (Fig. 
4c). The user controls which topics are shown the creation 
of filters based on categories of topics he or she is 
interested in. The filter list affects the map view as well as 
the list view. Topics are also filtered geographically due to 
the area that is currently visible on the screen. 

a)  b)  

c)  d)  
Figure 4. Screenshots of the mobile prototype: (a) the map view, 
(b) the list of topics, (c) creating a new topic, and (d) viewing a 
topic. 

When viewing topics on the map, small circles with 
numbers attached to each topic icon indicate the current 
number of comments. This helps to provide a quick 
overview of topic activity without having to open each 
topic individually. The slider located below the map allows 
citizens to move back and forth in time. Using the slider, 
topics will appear and disappear and the number of 
comments will go up or down, thus allowing the user to see 
how topic activity has evolved over time. 
When viewing topics it is possible to express agreement or 
disagreement with a topic using thumbs up or down (Fig. 
4d) and to join the discussion by adding comments. It is 
also possible to add pictures using the built-in camera. All 
the information is sent back to the server via HTTP, 
making it available to other phone and desktop users. The 
display of 3D models, as mentioned in the scenario, is done 
using augmented reality. Models of buildings are fetched 
from the server. GPS and compass information from the 
phone is used to position the 3D model correctly. 
When creating topics with the mobile phone (Fig. 4c), the 
user can tap on the map to select a location, or it can be 
based on the current location from the phone’s GPS. All 
information is sent to the server for others to discover. 
Users discover topics either by browsing the mentioned list 
view or map view, or by the application notifying users 
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when topics are in physical proximity. The application 
starts a background service when opened, which stays open 
also after the application is closed. This service monitors 
the location of the phone and notifies the user if the phone 
is within 200 meters of a point of interest. Users are asked 
whether they wish to enable this feature when installing the 
application. 
The Web-based Desktop Prototype 
As with the mobile prototype, the desktop prototype has 
evolved iteratively from a number of paper prototypes into 
its current state of a functional browser-based prototype. 
However, up until the writing of this paper most of the 
evaluation for the desktop has been done on paper 
prototypes. The main difference between the mobile and 
the desktop prototype is the way in which information is 
presented. Given the larger screen real estate of the 
desktop, it is possible to present more information without 
having to switch back and forth between views as on the 
mobile phone. 
The basic functionality of the desktop prototype is almost 
identical to that of the mobile prototype. Discovering topics 
by using the web prototype is done by browsing either the 
map directly or by switching to the list view using the tabs 
located above the map. Here, the list of bookmarked topics 
allows for users to reconnect to topics discovered on the go. 
Additionally, the website tries to retrieve the geographical 
location from the browser and, if indeed supported, centers 
the map on this location. Nevertheless, because this will 
inevitably be a static location, browsing of topics may still 
be done manually on the map and the list views. 
PROBING MOBILE DEMOCRACY THROUGH 
PARTICIPATORY DESIGN 
We have already indicated that the task of identifying 
which users to involve in this kind of design setting is less 
straightforward than it might seem. Initially, we chose to 
involve citizens who had prior experience with democratic 
participation within municipal planning in the form of 
interest groups. This was a matter of relevance as well as a 
matter of choosing settings where it was possible to target 
real dilemmas and experiences. Gradually, we began to 
supplement these user groups with other, less democratical-
ly active citizens that were more easily accessible to us as 
researchers simply because they were not as physically 
distant as the inhabitants of the participating municipality. 
A research/design process as the one presented in this paper 
is indeed in itself a process that combines in-situ work (e.g. 
interventions with users) with ex-situ work (e.g. analyzing 
interviews, building scenarios, prototypes, etc). Within this 
research process reflection-in-action very much regards 
steering the course of the process and making the necessary 
design decisions. Conversely, reflections-on-action mani-
fest themselves in research papers like this one. To illus-
trate how these dynamics played a role in our design/ 
research process, we turn to two salient examples. These 
were moments where we as designers and researchers 
learned things in and from design that provided new insight 

into municipal planning and/or changed the course of the 
design process: a change in the methods applied and a 
change in our understanding of Mobile Democracy as it is 
hypothesized and/or crystallized in interim design products, 
e.g. the prototypes. 
The very first hands-on prototype presented to planners was 
a web-based mobile prototype, where all planning objects 
were shown as pictures. The planners explored this 
prototype in a future workshop (A6 in Fig. 2). Here it 
became clear that it was desirable to be able to show more 
of the future state of the planned objects than simple static 
pictures. In the future workshop the planners contemplated 
several futuristic ideas all pertaining to better visualization 
and the provision of an overview of proposed changes. 
Based on background readings, we proposed to work with 
3D models for contemplation at site through the smart 
phone. The workshop participants found this idea intri-
guing, but wanted to know more. Following up on the idea 
after the workshop, we realized that we needed to better 
understand what such 3D models would do for users. 
Moreover, if we were to succeed in constructing a running 
prototype, it would entail moving from the mobile web 
platform, which we were developing for at the time, to a 
native platform. Therefore, we decided to proceed utilizing 
a combination of paper prototypes (A7), and the much 
more time-consuming Android prototype (A9). 
During the workshop that spawned the idea of the real-time 
3D modeling (A6), it also became apparent that there exis-
ted a need to quickly be able to gain an overview of user 
activity within the system. The planners wanted to be able 
to see the level of activity so that they could quickly see 
where discussions were heading. This led us to contemplate 
the visualization of activity. The result was the addition of 
the number-of-comments annotations in circles (Fig. 4a). 
The above examples illustrate how our personal reflections-
in and on-actions as designers lead to changes in the 
methods applied as well as a change in our understanding 
of Mobile Democracy as it is hypothesized and/or 
crystallized in interim design products: neither 3D models, 
nor the visualization of activities were considered in the 
initial phases of the design process. Rather, they were 
incorporated into the prototypes as a consequence of the 
discussions between users and designers and the following 
ex-situ reflection-on-action carried out by the involved 
designers. A central challenge in this kind of process is to 
decide which users to work with considering which users 
one is actually designing for. Moreover, designers need to 
be prepared to revise methods and choice of technology 
due to the overall design ideas. 
We now turn our attention to the role and support of 
reflection and action in the presented design process with a 
view to the prototypes. Concretely, we discuss to which 
extent the exploratory prototypes support the continuum of 
in- and ex-situ reflection-in and reflection-on-action. 
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SUPPORTING REFLECTION AND ACTION IN 
MUNICIPAL PLANNING 
Much work has been done around the context of map-based 
community discussions and map-based citizen deliberation 
in general. An example of this is Yu and Cai [22], who 
provide a comprehensive literature study of map-based 
community decision-making. Through this study and their 
own design experiences they derive a set of requirements 
for systems supporting deliberative efforts regarding map-
based community decision-making (see Fig. 5). However, 
the novelty of our design is just as much in the linking of 
in- and ex-situ participation as it is in the facilitation of 
democratic participation in municipal planning in general. 
With an outset in the difference between our focus and that 
of Yu and Cai, we use the proposed requirements as a 
vantage point for a discussion of the specific challenges to 
supporting a continuum of in- and ex-situ participation 
within municipal planning by way of reflection and action. 
Yu and Cai make the case that geo-spatial technologies 
have become important instruments for decision-making in 
local communities. They do so by way of a thorough 
review of cases where GIS technology has been used to 
support such decision-making. That is, participation under-
stood as “the public right to know”, supporting citizens in 
expressing their opinions by engaging in discussions with 
decision-makers. Based on their review, the authors pro-
pose seven functional requirements as well as two social re-
quirements relating to the encouragement of participation: 

Functional requirements: 

R1: Capability to integrate heterogeneous geospatial information 
and create customized maps 
R2: Support for multi-modal multi-media information sharing 
R3: Support for explicit linkage between arguments and geographic 
references 
R4: Support for structured discussion 
R5: Capability to record contextual information about arguments 
R6: Support for combined geo-argumentative query and navigation 
R7: Support for advanced visual analysis 
 

Social requirements: 

R8: Easy to access and use 
R9: Capability to allow the user to control sharing level 

Figure 5. Requirements for map-based online discussion spaces 
proposed by Yu and Cai [22]. 

To a large extent, we agree with the findings of Yu and Cai. 
However, our design interventions point towards the neces-
sity of strengthening the link between reflection and action 
at the site of the planning object as well as during more 
geographically remote participatory efforts. This essentially 
has to do with the fact that no system can render fully com-
prehensible to all citizens the nature of a proposed change 
in the physical world. Much less can any system fathom the 
infinite complexity of the physical world and the way in 
which we as individuals interpret this complexity and any 
proposed change in it. A citizen made an illustrative remark 
while contemplating a 3D model from different angles on a 
nearby field through the camera of his phone: 

“If you have this view, you can imagine how much space it 
takes up in the landscape!” Citizen, during a walkshop at 
A10 
Shortly after, another citizen added that she would like to 
be able to share a picture of her individual, in-situ view of 
the 3D model with other citizens: 
“You could send a picture out to other people from where 
you are standing [...] to start the discussion with the ones 
who are not standing [here].” Citizen, during a walkshop 
at A10 
Essentially, the citizen is referring to the possibility of 
corroborating the case that a citizen might be trying to 
make by rendering more comprehensible the link between 
the physical immediacy of the planning object and the 
argument put forward. In other words, a picture of the 3D 
model would serve as a small brick in a bridge to cover the 
gap between in-situ and ex-situ planning efforts. A small 
step in the direction of exposing the way in which “being 
there” helped fathom the complexity of the planning object 
shaping the citizens reflection and action. 
As a general rule, concrete topics within municipal plans 
are always linked to or set within this complexity. 
Returning to the proposed requirements (Fig. 5), most of 
these essentially regard the support of collaboration 
through the best possible capturing of the complexity of the 
planning object. Hence, R1, R2, R3, R5, R6, and R7 all 
pertain to the conceptual linking of (rich) data to physical 
locations as to support discussion. Nevertheless, there 
seems to be a big difference between the situation that, in 
the words of Schön [17], “lies before” the citizens when 
they are sitting in front of their computer at home and when 
they are physically and sensually immersed in the context 
under discussion. Some things are best understood and 
acted upon at a distance, others require proximity. 
Furthermore, municipal planning as well as the community-
based decision-making processes referred to in [22] ought 
to be understood as inherently collaborative. The above 
quote regarding the space a building would be taking up in 
the landscape illustrated the comprehension of a surprising 
realization of what a municipality might actually be 
proposing. This is a salient example of the aligning of 
understandings and incentives that constitutes the crux of 
collaboration in participatory decision-making. 
To an extent R7 addresses the above challenge. Specifical-
ly, it relates to the provision of a visual representation of 
the developments in a given discussion as a means to “help 
the user understand the problems, detect conflicts or 
potentials, and deliberate the solutions based on existing 
arguments” ([22], p. 218). While this is a sympathetic aim, 
the requirement says little about how users are to be aided 
in discerning what the actual challenge is and how it is 
linked to the actions and incentives of other individuals. 
Citizens’ incentives for engaging in participation are multi-
farious and, as one citizen hinted during a walkthrough, the 
ability of the single citizen to fathom the complex incen-
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tives of other citizens may very well play a significant role 
in their own willingness to engage: 
“I don’t bother to engage in the discussion, if I know I will 
never agree with them [the other people participating].” 
Citizen, A10 
Whether a prototype such as Mobile Democracy should try 
to commensurate disparate opinions and lessen the polari-
zation and insularity of interest groups is an interesting 
discussion that we briefly touch upon in the section on 
perspectives and future work. For the purposes of the 
discussion at hand, the above quote illustrates the way in 
which citizens navigate the collaborative spaces that De 
Cindio and Peraboni [10] refer to largely by reflecting on 
the actions of others. Up until the design process was 
commenced, the municipality had, apart from town hall 
meetings, mostly depended on the one-way provision of 
information. Apart from the largely unused possibility of 
personally contacting planners, the municipality supported 
neither community spaces, nor deliberation spaces. 
However, citizens involved in the design process would 
consistently express the need for such spaces. Much like 
the citizen not wanting to engage in collaboration with 
individuals she knew she would never agree with, citizens 
generally navigated, acted, and reflected with a view to the 
activities of others: 
“Where it could be valuable is in the combination with our 
[the local parish community] webpage. Then you will get 
the last bunch of people to participate. Because you can 
spike the interest there.” Citizen, A10 
Municipal planning is a collaborative activity that, in its 
entirety, involves a potentially large and heterogeneous 
group of stakeholders in the negotiation of a present and 
proposed future order in the physical world. The arguments 
used in the negotiation of this order are often egotistical, 
value-driven, and political. This is a complex landscape to 
navigate for the single citizen. Add to this the fact that only 
few citizens have a sense of why they should engage at all, 
that is, why municipal planning matters to them. It is then 
no surprise that less than one percent of the municipality’s 
population participates in the municipal planning. The aim 
should by no means be 100 percent participation. However, 
much pointed in the direction that municipal planning did 
matter to many more citizens; only, they did not become 
aware of this until it was either too late or until decisions 
were very hard to reverse. 
Bridging the Gaps in Democratic Participation 
The support of combined in- and ex-situ reflection-in and 
on-action is a step in the right direction towards helping 
citizens understand why proposed changes matter. 
However, an immense challenge also lies in bridging the 
gap between superficial and profound participation. Several 
scholars have taken the conceptual approach of dividing 
citizen engagement into levels (e.g. [2, 7]). The Mobile 
Democracy prototype is a concrete attempt at bridging the 
gaps between such levels. The ludic aspects of in-situ 
augmented reality through the mobile phone can help 

provide an initial trigger for superficial participation, such 
as acknowledging agreement through a “thumbs up”. Such 
initial participation can then be followed up by the support 
of deeper, collaborative reflection with a view to 
community and deliberation spaces, e.g. through ex-situ 
action via the desktop application, which may help inspire 
the citizen to increase his or her engagement. Here, the 
sense that one is engaging in meaningful activities with 
other citizens with a common cause is a strong motivation: 
“[...] there isn't any doubt that it mattered that there were 
other people involved. 
[Interviewer:] It kept you at it? 
[Citizen:] Yes, and gave me a greater patience.” Citizen, 
A11 
Sharing information outside the system could play an 
important role in allowing for discussions and collaboration 
to proliferate where and when it is needed. This may be 
accomplished in a number of fashions, such as sharing 
pictures of in-situ 3D views, combining the system with the 
local community web page, or as a third citizen suggested, 
supporting the easy creation of posters to put up in the local 
supermarket. The value and nature of such dissemination of 
information outside the system would have to be explored 
in particular local communities. 
CONCLUSION 
This paper has presented an exploratory design process in a 
municipality regarding public deliberation in municipal 
planning. Through the development of two interconnected 
prototypes, we probed the challenges to such citizen 
participation combining prototypes for smart phones and 
desktops. The support of in-situ and ex-situ participation 
allows citizens to engage in continuous reflection-in and 
on-action as a collaborative activity with other citizens, 
hereby inspiring citizens to increase their democratic 
engagement. 
PERSPECTIVE AND FUTURE WORK 
The support of collaborative citizen participation is an im-
mense challenge that relates to a number of issues of which 
this paper has only touched upon a few. Nevertheless, there 
are specific challenges that seem especially pertinent to the 
work presented here. Firstly, many scholars (see e.g. [3]) 
have argued that the promised democratic revolution based 
on the Internet and e-government and e-participation 
services has failed to manifest itself. As such, it can be 
argued that the superficial participatory tendencies on the 
web today, such as “liking”, “digging”, joining groups on 
Facebook, etc. are in fact not instances of democratic parti-
cipation, but citizens constructing self-promoting, digital 
identities. Whether the triggers explored in our prototype 
only support instances of such superficial participation, or 
if they are in fact necessary first steps to including groups 
of actors who are not prone to participate today, is a 
question that remains to be explored. Consequently, we are 
currently preparing a series of design workshops where 
young citizens with moderate or no prior experience with 
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democratic engagement will be asked to use the technology 
in order to settle existing local issues in the surroundings of 
Aarhus University. This will hopefully provide valuable 
insight regarding the prototypes’ potentials and challenges 
pertaining to the very different prospective user groups.  
Secondly, it seems many current e-participation solutions 
inadvertently strengthen the divide between citizen interest 
groups. Keeping in mind the fact that all technology shapes 
the actions of its users, to what extent should a system 
supporting democratic participation aim to mitigate such 
polarization? 
When push comes to shove, the idiom “you can lead a 
horse to water, but you cannot make it drink” also applies 
to democratic participation. At the end of the day, techno-
logical tools aimed at supporting participation are no better 
than the action and reflection they trigger and support. As 
argued by, e.g., De Cindio and Peraboni [10], the crux of 
prolific citizen deliberation is not technology, but the 
juxtaposition and alignment of citizen and government 
incentives for engaging in collaboration in the first place. 
However, prototypes such as the ones presented in this 
paper constitute valuable tools in the investigation of such 
incentives for democratic participation. 
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ABSTRACT 
Many open questions on how to best observe the mobile 
user experience remain – at the stage of design time as well 
as use time. In this paper, we are focusing on the stage of 
design time and describe our experiences from evaluating a 
mobile application for citizen involvement in municipal 
land use planning. Due to the problems and issues identified 
after conducting several user workshops in our exemplary 
case process, we propose “walkshops” as a complement to 
traditional workshops and prototype field studies 
specifically to evaluate mobile location-based applications 
(and similar context-aware systems). We report some 
problems with workshops and outline how a walkshop may 
be carried out. The first trials of the new method are 
promising and have generated valuable feedback, insights 
and discussions about using the mobile application within 
the intended contexts. 

INTRODUCTION 
How to evaluate the mobile user experience both at design 
time and use time poses many open questions. Specifically, 
conducting user evaluation with mobile location-based 
applications is difficult as most evaluation methods are not 
contextual and/or not suited for systems used in outdoor 
contexts. With this paper, we focus on a new technique for 
design-time evaluation of mobile location-based 
applications. Our purpose is twofold: 1) to illustrate 
situations where workshops, well suited for stationary 
computing, raise problems in a mobile context and 2) to 
show how this can be in part alleviated by, what we coined 
as “walkshops”, given the right staging. 

Methods for evaluating systems directly in the context of 
use exist. For example in prototype field studies the 
software is deployed and the use of the system over time 
somehow monitored or observed from a distance. They can 
be strong in their ecological validity, but in themselves they 
provide no access to how users think about the use. 

Workshops address what field studies lack. The concept of 
‘workshop’ as an evaluation activity has become an 
umbrella concept for a range of method prescriptions and 
activities involving groups of users who meet, where 
perhaps the participatory design workshop is the most well 
known type. Under the label of ‘workshop’ we find a 
number of evaluation activities that vary in how they are 
conducted, what they evaluate, and perhaps also their 
epistemological underpinnings. Workshops are, however, 

generally used in order to stimulate a discussion between 
users where the outcome is used in the next step of design. 
In the rest of the paper, we let the term refer to methods we 
have used throughout the project including future workshops, 
pluralistic walkthroughs and group discussions between 
users and designers facilitated by various design artifacts. 

There may be differences between stationary use in a 
workshop and stationary use in practice in the field study. 
However, these differences are more severe in a mobile 
context, since mobile computing usually affords multi-
tasking, and the physical conditions vary widely. Let us 
turn to walking as a methodological alternative that 
decreases these differences. Different walking approaches, 
where users would move about in the context of the 
application domain testing a system to be evaluated, have 
been used before, but a focus on walking as a stimulating 
activity has never been made explicit or analyzed 
systematically in any methodology to the best of our 
knowledge. For example, transect walks [4,5], a method 
from participatory rural appraisal (PAR), are used for 
understanding the local context (e.g. natural resources, 
landscape, land use etc.) by walking together with local 
informants through an area of interest (e.g. a rural village). 
In civil engineering and architecture, one researcher even 
spent an entire year walking the streets of Lisbon and 
Barcelona in order to understand the architecture of these 
places [8]. Ochoa highlights that “the physical walk allows 
the mental walk, stimulating the thought and making 
possible the contact of the body, as element of measure, 
with the space“ [8]. Yet, both of these methods are aimed at 
understanding the environment and not the mediating 
technology. 

Summing up, field studies do not provide the strength of 
workshops – to capture details in a user’s sense-making and 
other cognitive processes. Workshops around a table do so, 
but sacrifice context. Walkshops enable the study of context 
paired with the micro-processes of sense-making. We apply 
walking (i.e. as in going for a walk) both as a tool for 
thinking and a tool for closer relation to the use context. 

The forthcoming sections of the paper concretize this 
argument by examples from our research project. It 
describes how we developed that walking may stimulate 
reflection and that an increase of ecological validity can be 
gained by observing sense-making processes during 
walkshops. Finally it provides some lessons to be learnt.  
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RESEARCH CONTEXT 
In this section, we describe the research setting where we 
employed our evaluations. This may give readers an idea of 
to what degree our findings generalize to their own 
evaluation tasks.  

The evaluations have taken place within a project called 
“MobileDemocracy.” This project has explored how 
citizens can participate in municipal planning in various 
ways. The approach is user-centered, and was conducted in 
participation with a municipality and some community-
based organizations in western Denmark. A municipal plan 
is a document used in strategic planning that describes 
various visions and goals, but a key element is to relate the 
strategy spatially and to the existing physical infrastructure. 
The use of maps is frequent.  

The municipality we interacted with has had problems in 
mobilizing its citizens and cooperated with us in order to 
better understand citizen involvement. The community-
based organizations cooperated with us in order to make 
their voices heard to the municipality. 

Our initial design idea was to create a mobile application 
that allowed citizens to suggest changes or to react to 
proposed changes, where these contributions could again be 
utilized in the planning process. The application was 
envisioned to be location-aware, and provides notifications 
when a user passed by a site of discussion. The 
municipality in our case is sparsely populated, so the 
number of discussions was estimated not to be occurring 
often enough to make most users turn off the notification. 
This mobile app was to be paired with a desktop interface, 
where people could engage more deeply in discussion. In 
sum, get people motivated (be it curiosity or indignation) 
through a mobile application, and provide room for deeper 
reflection at the desktop. The rest of this paper concerns the 
evaluations of the mobile prototype.  

THE DESIGN PROCESS AND ITS EVALUATIONS 
In this section, we highlight how we continuously evaluated 
our ideas in the design process, in order to arrive at an 
identification of some problems in the following section.  

We explored these ideas in a user-centered system 
prototyping. The process was iterative, and we created a 
number of scenarios, storyboards, paper prototypes and 
refined a mobile prototype in a number of versions. The 
initial functions proposed in early versions of these design 
artifacts were based on a mix of our own ideas and 
empirical data from interviews and cultural probing not 
further described in this paper.  

All of our design artifacts were put in contact with citizens 
and planners in workshops. Typically, we presented a 
scenario or storyboard, and discussed it with the 
participants. We moderated the discussions in order to get 
more concrete details or examples of actually ongoing 
planning situations, for the variety, and for barriers to 
appropriation of such systems. In one occasion, we assigned 

different roles to citizens, and asked them to discuss a 
fictive dilemma, and how dilemmas like this could be 
facilitated by IT. We did not show interaction on keystroke 
(or “tap stroke”) level in these workshops.  

We also conducted two pluralistic walkthroughs each with 
one user and one or two researchers in the panel [3]. The 
first was conducted on paper, where interactivity was 
emulated through Wizard of Oz [7]. The second 
walkthrough used an early version of the high-fi prototype 
on a mobile phone. The participants were given some tasks, 
where a problem a user could possibly relate to was 
introduced. They were then asked to solve or react on it 
through the prototypes. Following the steps proposed by 
Bias [3], each set of screens (on paper or the mobile phone) 
was looked at and notes written down individually. 
Afterwards they were discussed within the panel with the 
user going first. Some tasks given were aimed for use of 
potentially all functions of the prototype, and others were 
for a specific control inside the application. 

Participants 
There are two user groups in this project: citizens and 
planners from the municipality. The citizens were selected 
through “organizational belonging”, and were therefore to 
some degree convenience sampling. However, we 
established contact with several organizations 
independently from each other, in order to avoid e.g. that 
the municipality chose citizens that would have opinions 
that fitted to their focus. The users from the municipality 
were chosen because they worked with municipal planning 
as key persons at various levels.  

The citizens participating in our experience workshops 
were spread along common demographical spectra (age, 
gender, education, profession, computer literacy). The users 
in the most recent workshop to evaluate our latest high-fi 
prototype were chosen so that they fitted our final choice of 
a target user group – i.e. citizens from the more rural areas 
of western Denmark with medium computer, or rather 
mobile phone literacy. 

METHODOLOGICAL ISSUES IDENTIFIED 
On a general level, results from the workshops strengthened 
our design concept in making us sure about the motives in 
the activities users engaged in and in particularly interesting 
ideas for scenarios. Thanks to the Wizard of Oz nature of 
the first pluralistic walkthroughs, we got feedback of the 
interface at a stage, where we did not have to engage in 
time-consuming programming in order to implement it.  

When we planned and later interpreted the results from the 
workshops, we experienced a number of problems with our 
method: 

- We experienced a relatively formal workshop or meeting 
room atmosphere. No matter how we structured them it was 
mostly a bi-polar exchange between researchers and users. 
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- We could not utilize exploration by foot or vehicle in a 
natural manner, due to the physical scale of a meeting 
situation being too small. A user who was prompted by a 
position-dependent function had to be told “now you 
walked through the parking lot of your workplace” and then 
we made the mobile phone beep. 

- Time constraints and stress on the user (e.g. for input with 
the onscreen keyboard) was observed to be totally different 
when sitting at a table (e.g. in a workshop where they posed 
no problems) or standing outside or even walking. 

- We observed that in practice, typical workshop situations 
often proceed in a rather fixed setting, where one or two 
users continue to work on one phone. Although 
hypothetically possible, people do just not switch places 
that often. 

- A meeting space is limited in the number of objects to 
interact with in ways that may be problematic. For instance, 
parts of tasks in our workshop included taking a picture. 
This resulted in arbitrary shots of e.g. the table instead of a 
suitable real-world photo. This includes e.g. problems of 
where to stand when taking the picture, or how the user 
would reason when the quality of the picture was poor. 
Similar issues arose when entering other types of content. 

Our conclusion was that we wanted more realistic user 
conditions. At the same time, we wanted to keep the 
possibility to gain insights on the user’s sense-making 
processes, which ruled out field studies with remote 
monitoring. 

WALKSHOPS: EVALUATING MOBILE LOCATION-
BASED APPLICATIONS IN REALISTIC SETTINGS 
In this section, we further motivate and outline our 
proposed walkshop method, which we think alleviates some 
of the problems identified above. We also present 
experiences and results gathered from three walkshops we 
conducted with different user groups within the 
MobileDemocracy project. 

The term “walkshop” itself has been used before – mainly 
by activist groups and in academia on topics like walkable 
cities as well as architecture and urbanism [10,9,6]. We 
adopt this term as it highlights the need to move part of the 
traditional workshops out of the meeting rooms and into the 
actual context of use. We stress both the in situ aspect and 
the aspect of walking as a thinking tool. The aim of this 
method is to evaluate prototypes in a more realistic or 
natural setting (i.e. within the context of use). Thus, the 
focus is on understanding the mediating technology, rather 
than the environment or context it is used in. With this, we 
strive to bring the evaluation into the context, rather than 
bringing the user’s context into the evaluation situation. 

Walking as a Thinking Tool 
Neurologists have recently shown that walking as a 
rhythmic activity may possibly have a positive effect on our 
thought processes [2]. Similarly from the field of regional 

planning, Anderson proposes a method called “talking 
whilst walking”, which suggests “that conversations held 
whilst walking through a place have the potential to 
generate a collage of collaborative knowledge” [1, p. 254]. 
While focusing on how an understanding of the knowledge 
and lives of individuals can be gained by wandering around 
aimlessly through place, he also again acknowledges that 
“the bodily movement of walking invokes a ‘rhythmic 
relaxation’ of both body and mind that ‘frees the 
imagination’” [1, p. 258] as well as that “the rhythm of 
walking generates a rhythm of thinking” [Solnit in 1, p. 
258]. 

We can thus argue that walking goes well together with 
talking and discussing the issues that surround us, and those 
we may be occupied with at that moment. We are aware of 
casual walks in the park with colleagues, friends or family, 
which occasionally lead to interesting and profound 
conversations. Back to our context, the activity of walking 
or wandering frees workshop participants from the fixed 
confines of the meeting room, table, and chairs making the 
atmosphere much more informal by allowing participants to 
move about freely and flexible. 

Conducting Walkshops and Results 
Our focus for the proposed method is on evaluating mobile 
location-based systems as their use cases are based on 
acquiring one or more spatial positions. Bringing these 
systems into the context allows for the creation of more 
realistic evaluation settings closer to the actual application 
domain (in terms of body movement, light conditions, 
distortion, etc.). Location and other environment variables 
can be incorporated more easily than in a spatially fixed 
setting. 

Throughout the course of the MobileDemocracy project, we 
conducted three walkshops at different stages of the 
prototype and with different user groups. All walkshops 
took place outdoors. The first two walkshops were an 
integral part of workshops. One walkshop was conducted 
with planners from the municipality (three users), where the 
prototype only notified the user of topics at the locations he 
or she was currently walking and allowed him or her to 
retrieve details of these topics and see them placed on a 
map. The second walkshop was conducted with citizen 
users (four users), where we, in addition to the functionality 
above, allowed and asked participants to also create new 
topics with details, take photos related to these topics as 
well as view an augmented reality visualization of the 
future plan. The third walkshop was part of a preliminary 
project presentation again with planners and other 
interested parties from the municipality (six users). Here, 
we showcased in a hands-on (and foots-on) session the 
main functionalities and look-and-feel of our prototype 
implementation via scenarios and let the users react through 
the prototypes. 

While one could imagine conducting walkshops as stand-
alone, we deliberately chose to do them in conjunction with 
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user workshops in order to be able to work on different 
aspects of the project. In a three-hour session we reserved a 
timeslot of 45 minutes for a walk of approximately one 
kilometer. Before going out, the walkshop was introduced 
with a very short briefing of the prototype and followed up 
afterwards with a discussion. Here, created content (in our 
case topics and photos) could serve as a starting point and 
framing of the discussion. For the walk itself, we prepared 
real world points-of-interest along the route, of which our 
prototype would notify users and would allow them to view 
details and write comments. Users were also provided with 
more concrete problem-centered tasks and asked to respond 
to or rather interact in response to them. As it was our 
desire to understand the sense-making with such technology 
when used in context, we, as researchers, came along the 
walk. Our roles were, similar to those in workshop settings, 
those of facilitators (in terms of setting up the infrastructure 
and helping with usability issues), of observers (in terms of 
action research), and those of partners for informal 
conversations (in terms of soliciting, probing and discussing 
feedback and insights). 

Through these walkshops we found several usability 
problems we hadn’t identified before. These related 
especially to data input under stress (e.g. when standing or 
walking rather than sitting at a table), but also to ways of 
how and to what extent our system will and can actually be 
used in these (more realistic) settings (including what kind 
of content was created). Similarly, we experienced 
elaborate discussions and reflections of the users on how 
the system works, how it might be used, and which other 
opportunities it opens for the future. This may be in part 
due to the users interacting with the real environment rather 
than a staged one only provided through scenarios or 
similar. We believe that the real environment provided 
more graspable stimuli, which helped to fuel the users’ 
imagination and thoughts leading to interesting discussions. 

On a practical level, the walkshops allowed interacting with 
real-world objects and issues to create content from or take 
photos of. Furthermore, the walkshops afforded a flexible 
reconfiguration of usage situations between users. While 
also possible in workshop settings, with users already being 
on their feet and mobile, they simply moved around more 
and were free to engage with different other users, with the 
researchers or just explore the prototype on their own. 

Apart from these findings, we are also of the opinion that 
going out into the context rather than bringing the context 
in is often the only meaningful way to evaluate a location-
based mobile system with users. As our aim was to get an 
understanding of the sense-making process of users using 
the system, we decided not to put the system out into a field 
study and monitor it from a distance at this stage. 

CONCLUSION 
Based on our experiences with the workshops it seems that 
some things are problematic: Formality, stress constraints, 
exploration, and shortage of objects to interact with. It 
suggests that if such issues may be important for a user’s 
experience, it is inadequate to rely too much on workshops 
for evaluation. Walkshops seem to mitigate some of these 
problems by intertwining the evaluation with the actual 
context of use. In conclusion, we observed users being 
more engaged with the software and the evaluation situation 
as a whole, but limitations e.g. on the use of paper 
prototypes persist. Therefore, walkshops are no silver bullet 
and we propose to integrate them into traditional workshops 
and complement them with other methods such as prototype 
field studies in later stages of a project. 
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ABSTRACT

Mobile augmented reality (MAR) is a promising tool for ur-
ban planning as it allows a wide audience to experience fu-
ture changes to the cityscape firsthand through their smart
phones. With a study on how people make sense of visu-
alizations of planned buildings within a real (outdoor) envi-
ronment, we identify user requirements for such augmenta-
tions using a bespoke prototype system with sparsely visual-
ized buildings. We employ an in-the-wild study that involves
encountering virtual buildings through the prototype system
on a 45-minute walk in a planning area. Based on in-depth,
qualitative data, we found that distinct qualities of augmented
objects are important to provide among other things and that
people relate virtual objects to existing structures in the real
world. Our findings are generally applicable beyond urban
planning whenever augmentations seek to imitate or repre-
sent real objects.
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virtual buildings; sense-making.
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INTRODUCTION

The advent of the smart phone generation of mobile phones
is bringing augmented reality (AR) to the masses. With their
sensors, camera, and high processing power, smart phones
present the most widely distributed and well equipped plat-
form for AR. Much work has already been done in mobile
augmented reality (MAR) systems [4] and AR in the archi-
tecture domain [1, 9]. Additionally, numerous commercial
AR applications for smart phones exist (Wikitude and Layar
are two of the earliest and most prominent examples).1

1See www.wikitude.com and www.layar.com.
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Figure 1. Screenshot of the ARCity system showing the outline of a
planned building through the camera of the phone.

A domain where a wide-spread adoption of MAR sys-
tems could help is participatory urban planning. Although,
changes to the cityscape are usually announced in the press
and other outlets by the municipality, citizens are still often
unaware of them or the implications they may pose. Archi-
tectural drawings and textual descriptions are often unapt or
insufficient in communicating these plans to interested resi-
dents, who may not always be able to read and understand
them. Furthermore, they are often published for the city as a
whole rather than being filtered according to the areas a cit-
izen may be interested in (e.g., close to home or work). Ar-
chitectural models can neither appropriately communicate the
actual impact new buildings might have within lively and real
rather than stylized surroundings. We envision that a MAR
approach to urban planning may improve the awareness and
understandability of municipal plans by visualizing planned
buildings anchored in reality and aligned with the actual cur-
rent surrounding cityscape in real-time.

For this purpose, we are building the ARCity system (see
Figure 1). We employ AR building visualization in order
to engage more people to experience and participate in ur-
ban planning of their own everyday living environment. We
use a fairly basic approach for building visualization for it
to perform well on general-purpose smart phones. We rely
solely on already built-in GPS and inertial sensors for regis-
tration and tracking—i.e., only on the capabilities already in
the phone. This enables augmented buildings in every per-
son’s pocket without any required calibration or preparation
of the site as would usually be the case with other AR tech-
niques such as feature-tracking and model-based approaches.
We seek to enable citizens to just point their phone at any
future building site and see what is planned to be built there.
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Figure 2. Elements of our findings.

With a few recent exceptions, there has been very little work
involving user studies of outdoor MAR applications. In their
survey paper, Dünser et al. [3] estimate that only 10% of AR-
related papers published between 1993 and 2007 included
some sort of user evaluation. Moreover, most of these were
concerned with perception and cognition issues and user task
performance (e.g. [6, 7]), and only a small fragment em-
ployed formal qualitative methods as is the case in this pa-
per. Recently, also HCI is showing an increased interest in
outdoor MAR applications on smart phones (e.g. [2, 8, 10]).
Morrison et al. [8] present a study of a MAR map application
for outdoor use. They stress the need for field trials in real
environments to investigate “interaction while embedded and
mobile in the referred-to environment” [8, p. 1890]. Olsson
has carried out a number of studies investigating expected and
actual user experience of MAR applications currently avail-
able on the market (e.g. [10, 11]). They generally provide
support for the type of application we are studying here and
highlight the need for more research in this direction.

With the present study, we investigate the sense people make
of planned buildings visualized on their smart phones within
a real (outdoor) environment. We are interested in how peo-
ple interpret augmented buildings in order to identify user re-
quirements for such augmentations. We opted for a lower
bound for the sophistication of the visualizations (ignoring,
e.g., detailed shape, texture, and other characteristics pro-
vided by 3D graphics libraries) for three fundamental rea-
sons: First, this increases the need for participants to actively
interpret the visualizations and thus better facilitates our study
of their processes of sense-making. Second, we are inter-
ested in gaining fundamental (i.e., low-level) insights with
our study. Third, this resonates well with the notion from
participatory design that rough low-fi prototypes are less in-
timidating for people to actually participate and contribute in
earlier stages of design—which is very much applicable to
urban planning as well.

We found that distinct qualities of augmented objects and var-
ious additional information are important to provide and that
people relate virtual objects to existing structures in the real
world (cf. Figure 2). The findings are generally applicable be-
yond urban planning whenever augmentations seek to imitate
or represent real objects. In the remainder, we will present the
ARCity system, our method, and our findings in more detail.
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Figure 3. Structure and information flow of the ARCity system.

PROTOTYPE: THE ARCITY SYSTEM

The ARCity system has been built to be computationally light
weight in order not to drain the resources of the phone. The
goal is to visualize buildings using only the sensors available
in current Android-based smart phones (i.e., accelerometer,
magnetic field, and GPS). It does not rely on feature-tracking
techniques as this would require initial calibration by the user
and thus knowledge of the site. It does not apply model-based
techniques because area or building models are not yet perva-
sively available. In accordance with our objectives, it uses
basic wireframes to visualize future buildings (cf. Figure 1),
which only provide rudimentary information about size and
location of a building, refraining from, e.g., textures and more
detailed shapes.

The structure and information flow of the ARCity system is
illustrated in Figure 3. In short, the system functions as fol-
lows: inertial sensors and GPS provide continuous measure-
ments (1). A configurable rolling filter is applied to the raw
inertial sensor measurements to smooth out fluctuations with-
out creating a noticeable delay when changing the phone’s
orientation (2). A rotation matrix is computed from which
the orientation of the phone is inferred. Given the GPS loca-
tion, models of nearby buildings are requested from an online
service in a dense format (3). Rotation matrix, models, and
location provided, buildings are mapped onto the live camera
feed using OpenGL (4) and projected on the screen with 25
frames per second (5).

Beyond AR, the app has only a minimal UI. Participants can
tap the screen to take a screenshot for purposes of the study.
A ‘hidden’ UI allows the investigator to instrument the app
prior to participant involvement to configure the different ex-
periments (e.g., different sensor or building model settings).

METHOD

The exploratory user study is based on walkshops [5]. In
our adaption of walkshops, participants explore the use of
location-aware mobile technology within the actual outdoor
environment rather than a fixed indoor setting. The aim is to
bring the study into the use context, rather than bringing the
use context into the study situation. Walkshops employ walk-
ing as a thinking tool to stimulate reflection. In this instance,
people had time to reflect between experiments when walking
from one site of virtual buildings to another.
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Figure 4. Participant and investigator discussing what is seen on the
phone and in reality.

We recruited five participants to go through a walkshop pro-
cedure individually: a female PhD student in philosophy (P1),
a female secretary in the computer science department (P2),
a male master student in computer science (P3), a female
bachelor student in media studies (P4), and a male facility
manager of the computer science campus (P5). Except for
the master student, none of the participants were smart phone
users at the time of the study. All participants knew the area—
just as the target group would do.

Each walkshop consisted of three parts and took about 45
minutes to one hour per participant. A brief indoor introduc-
tion explained procedure, aim of application and study, and
tasks to the participants. They were, furthermore, instructed
in the types of virtual objects that may appear, that is, the ex-
terior walls of new buildings, already existing buildings, and
modifications to existing buildings (of which there actually
were none and were only included to open up for interpreta-
tion even further). A quick demo of the application was given
to familiarize participants with the style of visualizations and
to slightly reduce the initial novelty aspect.

In the following outdoor part, participants were encouraged to
explore the physical environment on their own terms (still ac-
companied by the investigator) in order to find virtual objects
and to approach them for closer inspection (see Figure 4).
Upon finding such an object, they were asked to identify the
building, to estimate where it is placed, how it integrates with
the surroundings, how big it is, and to compare its dimensions
to existing structures (e.g., other buildings or trees). Further
questions were centered around action possibilities, i.e., how
the participant could put the visualizations to use, or how she
could potentially interact with the building once the proposed
change has been implemented (e.g., how to walk around it).

During the walk, participants were encouraged to take screen-
shots of interesting constellations or those they were unsure
about. These screenshots were used as a scaffold in the third
and final part: an indoor follow-up discussion. In addition to
using these screenshots for inquiring more deeply about vari-
ous aspects of participants’ understandings, participants also
produced drawings of the layout of new or modified buildings
they believe have seen for the same purpose. These drawings
further helped to understand and analyze what sense partici-
pants make of various constellations.

FINDINGS

We first transcribed and then analyzed audio recordings of
all three parts with a qualitative, inductive, open coding ap-

proach. The three themes that we identified and developed
from the resulting codes are reported in the following.

Building qualities

Performing the cognitive translation from virtual to eventu-
ally real buildings seemed to be the hardest task. However,
we specifically asked participants to make sense of virtual
buildings—and so they did. Naturally, the way in which such
buildings are actually visualized played an important role:

But as it is now, you can see through the building. So,
maybe I need to see the building as a building. You know,
a black box or something. (P2)

The participants of the study characterized real buildings by
their dark color and opaqueness; their big size, immobility
and heavy weight; as well as by their concrete material. Yet,
these were qualities that our virtual buildings did not have.
They were light in color, semi-transparent, green, and they
lacked texture. They also appeared lightweight due to their
lack of anchoring within the real environment as afforded by
the AR technique used. They were quite different in their feel
than real buildings are.

Similarly, when inquired about which other properties, apart
from location and dimension, she would like to know to form
an opinion of her own, one participant responded:

Of course the color. If it’s a dark building or a light
building. I mean, what this suggests to me is that the
building is made of a very light material, a lot of glass,
light bricks or something. And of course everything
would be different if it would be darker. (P1)

Especially one other quality constituted an obstacle to making
the cognitive translation from virtual to real: the virtual build-
ings’ steadiness, or rather their lack thereof. The buildings in
ARCity were described as being shaky, moving, changing, or
even jumping. This often made it hard for participants to pin-
point what the visualization actually shows and to make up
their mind, to form a conclusive decision about the buildings
placement, for instance. Looking back at a building’s char-
acter, one participant used her intuition of how buildings are
to argue for a preference in the trade-off between steadiness
of the augmented buildings and reaction time during phone
movement (as could be configured with the rolling filters):

I’d like to have it slow. Because, I mean, buildings are
something that doesn’t move at all. And I wouldn’t mind
if it would be slower. Because buildings are something
very solid and they don’t move. (P1)

Another participant observed that, when moving the phone,
real buildings stand still, but virtual buildings jump around
and move with you. In order to support users in making the
translation, virtual buildings being stable in their position on
the screen may be more important than them being accurately
placed at all times.

A building’s three-dimensionality, it became apparent, is an-
other quality insufficiently reproduced in ARCity.

So, I have no imagination of how deep it will be? (P1)
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Three-dimensionality, here, relates to that of the buildings
themselves (i.e., their shape), but also to their spatial relation
to each other and to the real world (which we will both dis-
cuss in the next section). In ARCity, only visible walls were
visualized, which did not, in turn, help participants to form
an imagination about depth and layout of a building. Virtual
buildings often appeared to look like a 2D wing rather than a
3D block (cf. Figure 1). However, in order to enable a usage
similar to point-and-shoot, people need to be able to judge a
building’s shape, i.e. how it extends beyond the front-facing
walls, and its dimensions from any one position.

Placing and estimating buildings

How people make sense of a virtual building’s placement and
dimensions is one of our primary interests. While left/right
and above/below were no real problems in terms of place-
ment, whether a building was far or close was:

I can’t see how far away it is. That’s difficult. Again,
you don’t get dimensions of how tall the buildings are. It
doesn’t say on these overlays. The only thing I can relate
to is the actual image I see. So, if it doesn’t fit with the
actual image I have no idea. . . (P3)

The participants’ difficulty of inferring the distance to a build-
ing, without having any point of reference, was, furthermore,
connected to their problem of inferring a building’s dimen-
sions, especially its height. While the overlays suggest some
dimensions, the actual building size cannot be known. The
building could be small and close or big and far. A defini-
tive decision was often not possible from any one point of
view. Thus, walking around and looking at the building from
different angles was a common strategy to find this out.

In addition to having difficulties with the distance, the fol-
lowing observation is even more interesting. A participant is
standing right at the corner of where a new building suppos-
edly starts, which is actually also what he sees on the screen:

Or, of course, it could be that the building is actually
behind it [a small real building that might or might not
need to be demolished]. But then, that would make the
building even taller. I mean, if it’s far away and I have
to go like this to see the top of it. . . [pointing the phone
camera overhead toward the sky] So, it’s hard to say. . .
(P3)

In this, we see the other end of the spectrum: a lack of a feel-
ing of closeness. While real buildings are very present to us
when we stand in front of them, our virtual buildings were
not. Participants could only know for sure where a build-
ing starts, when they actually walked into it, that is, when
they walked through the front wall. To our initial surprise,
several participants exhibited this spatio-physical experimen-
tation behavior of exploring the boundaries of buildings that
was completely new to us—some of them quite extensively.

Missing information about distance and dimensions also cre-
ated problems with identifying the spatial relation between
virtual buildings. In several different cases, participants in-
terpreted a virtual building further behind another one as an
extension to the one in the foreground (see Figure 5). The

Figure 5. A virtual building further behind (small box on the right) is
interpreted as an extension to the virtual building in the foreground.

buildings were visually connected on the screen and a bigger
gap between them not noticeable. Only in one of those cases,
the participant recovered later on with more spatial knowl-
edge about the virtual site.

To try to tackle the distance and scaling problem in an intu-
itive way, one participant provided an ingenious suggestion:

I thought it would be really nice to see some windows,
because then it would be easy to judge how high it is.
[..] Then you would also know how far it is, because
you would see the size of the windows. (P1)

Such additional information would help users to build up their
imagination and make sense of these visualizations. A differ-
ent question is, however, how much information should be
provided (e.g., texture) and in which form (e.g., a numerical
versus a visual distance indicator). This certainly depends
on the person, different use situations, and what the visual-
izations are used for (e.g., showing finalized designs versus
soliciting opinions on earlier drafts). Eventually, the question
can also be framed slightly different: When, and in which
properties, should virtual objects be closely aligned with the
physical world and when should they not? Here, we merely
provide minimal requirements for virtual buildings.

Relation to existing structures

We explicitly asked participants to compare virtual buildings
with existing ones in the environment. However, all on their
own, participants already related the occasionally confusing
virtual objects to various structures in the real world.

Maybe it’s on the parking lot!? Or it’s further away.
That I don’t know again. . . but it would somehow. . . it
would fit with the road. (P1)

Structures that participants used were other buildings, as-
sumed property lines of empty spaces, as well as roads and
intersections, as we see here. These reference points pro-
vided hints for participants of how a new building will likely
be placed within the particular environment. However, in
some of these cases, real and virtual objects cannot be eas-
ily aligned, e.g. due to inaccuracies of the visualizations or
proposed changes being more severe than estimated. There
then seemed to be no intuitive or logical solution, which re-
sulted in participants not being sure.
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Because virtual buildings appear in the foreground even if
they are conceptually behind a real building, i.e. real build-
ings are not occluding them, participants frequently mistook
them as the real building or as replacements for it:

Now we see the Babbage building, I think. [..] I mean,
it would look like it from where it is placed, but it is not
quite the right size. (P4)

This was obviously even more the case if the virtual building
matched in shape and size with the real one. However, while
occlusion would help in these cases (a technically difficult
task), it may not be the only possible indicator. Adding infor-
mation about distance and dimensions may already go a long
way in making sense of virtual buildings in the foreground.

IMPLICATIONS AND CONCLUSION

With a qualitative user study of a MAR application for build-
ing visualization, we identify minimal user requirements for
augmentations that seek to imitate or represent real objects.
From our first theme, we argue to acknowledge and incorpo-
rate the distinct qualities of buildings (e.g., shape, color, ma-
teriality, and behavior). From the second theme, we identified
that providing distance, dimension, and three-dimensional
shape are the most salient information to provide. Adding
a full 3D cube of a building could help with several aspects:
shape, layout, and dimensions of a building as well as their re-
lation to each other. Using windows or some other grid might
be a good idea too. The biggest issue, however, is making
virtual objects stable, fixing them within the real world.

In the third theme, we have seen that people generally know
how buildings should typically be placed within the environ-
ment with respect to other existing structures. We should
leverage this fact and provide additional information to let
users make the alignment themselves rather than letting the
phone’s sensors do it. Robertson et al. [12], e.g., argue for
visual context cues that can help a person make sense of am-
biguous augmentations and can reduce the number of errors
and time it takes to complete a task. Using, for example, ex-
isting roads and intersections that surround and connect new
buildings as such a cue would provide hints for users, how
the real and virtual align. After doing this manual calibration
step, natural feature-tracking techniques could indeed pro-
vide steadier virtual buildings. This dual-functionality, that
is, coarse sensor placement and fine manual alignment by the
user, would provide walk-by point-and-shoot visualizations
at first, but also allow for closer inspection once the buildings
have been fixed by the user. Within the domain of participa-
tory urban planning, this potentially offers new alternatives
for citizens to engage with their own living environment by
achieving an awareness of and new insights into proposed
changes to the cityscape.
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ABSTRACT 
We investigate in which forms field trials are a workable 
model as part of an exploratory design process for sporadic, 
mobile, non-work settings. A major concern of evaluating 
ubicomp systems is to study how practices and context of 
use emerge and develop over time when new technology is 
introduced. To introduce a sophisticated version of our own 
prototype in the course of an iterative design process, we 
conducted a public field trial of the system—a new platform 
for mobile democratic discussions in municipal planning—
that we distributed via the Android Market. However, it 
turned out to be surprisingly difficult to evaluate our design 
in a setting that stretches over time, place, and without a 
preselected set of users. Analyzing our difficulties, we 
develop a general model for methods studying ubicomp 
systems. On the basis of this model, we characterize an 
openly interactive approach to field trials in order to look 
ahead rather than back. 

Author Keywords 
Ubiquitous computing, methods, field trials, exploration, 
iterative design. 

ACM Classification Keywords 
H5.m. Information interfaces and presentation (e.g., HCI): 
Miscellaneous. 
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INTRODUCTION 
The history of field trials is almost as long as the history of 
HCI methodology itself. While the classic cognitivist 
approach to HCI was primarily coming from a human 
factors tradition, Bannon [1] in his paper ‘from human 
factors to human actors’ argued for the need to understand 
technology situated in realistic use situations and the need 
to work with users in design. At the same time, Grudin [10] 
pointed to the added challenges of designing groupware 
instead of single user technologies. Among his methodolo-

gical concerns are the issues of critical mass, and that 
designers’ intuition is even more flawed than usual when 
addressing collaborative technologies.  

Both of these authors and many more saw prototyping a 
possible means of better understanding the future use 
situation—for users as well as designers. Bardram [2], 
however, points to new difficulties regarding prototyping of 
specific sets of applications (CSCW in his case) due to 
more complicated use settings. Common to these early 
experiences with the deployment of prototypes in realistic 
use settings is that the deployment happened within rather 
well-established use situations and even more well-
established communities of practice.  

With the new millennium came a new wave of techno-
logical and methodological challenges [5]: The technology 
became increasingly mobile, use situations moved from 
work to the rest of human lives, and the idea that techno-
logies were designed and deployed as systems one at a time 
no longer functioned as a basis for design. 

Grudin [11] addressed some of these new challenges of ubi-
comp, in particular that applications are no longer about the 
‘here and now’, meaning that use situations stretch into eve-
rywhere and forever. This has consequences for the meth-
ods with which we analyze and design ubiquitous technolo-
gies, because many of the methods deployed hence far were 
addressing situations where people act, perhaps together, 
within quite well-understood settings, time spans, and loca-
tions. Ubiquitous technologies are often designed for use 
situations that are not well understood and in the making. 
Bødker and Christiansen [6] suggested using prototyping to 
explore which questions to ask in such emergent settings. 

Iterative design and prototyping has dominated our 
research. Accordingly, we see all designs as part of an 
iterative design process, where the prototypes, for a period, 
hold on to design decisions [21] and are vehicles for com-
munication in the project and for users’ hands-on experi-
ence [7]. Prototypes accordingly are intermediate outcomes 
that in various forms capture what we know about the 
product, the use situation, and the design process. Some of 
these prototypes are versions of the final product that are in 
various ways fully functional, while others at the other 
extreme are experimental and throw-away prototypes 
formed in materials and software that has little to do with a 
final product (e.g. mock-ups or paper prototypes). 
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In general, an iterative design process moves from primitive 
and ad-hoc prototypes towards something that is increasing-
ly sophisticated and reliable. Yet, there are also movements 
in the other direction, such as when particular elements of a 
sophisticated prototype fail and need to be re-iterated in a 
more exploratory manner. As mentioned above prototypes 
may be used both to explore settings and to provide answers 
regarding future designs. 

In participatory design, prototypes are explored and reiter-
ated in situations that are remote from the actual use situa-
tion (e.g. workshops) as well as situations that are close to 
real use or located in real use settings. Similarly, use may 
unfold in real time, or the use situations may be set up as to 
compress or limit time, such as in many kinds of work-
shops, e.g. future workshops [16]. The participating users 
are often selected based on various criteria of representa-
tion, but they may also be the actual future users [7]. The 
prototypes are assessed in settings where the designers are 
active, and in others where they are more in the background 
(e.g. think aloud). Figure 1 shows a preliminary model that 
takes these different dimensions of the use situation, the 
involvement of the investigator, the participants, time, and 
the sophistication of the prototype into account. 

Upon this background we are challenged by the revocation 
in ubiquitous computing of more classical scientific 
approaches. ‘Tests’ and ‘field trials’ have become the new 
approaches to conceptualizing change, and validating the 
technologies as such. We argue in this paper that field trials 
are problematic as part of an iterative design process as they 
frequently result in looking back rather than ahead. 

Specifically, we analyze a case in a leisure (i.e. non-work) 
setting, where we have already, in our iterative design pro-
cess, carried out workshops and walkshops [20] and where 
we now found it relevant to make a more sophisticated and 
reliable prototype stand on its own two feet, to see how 
people would actually use it. In several ways, this case 
partly failed and we discuss the problems of field trials as 
part of design based on that failure. 

After the related work section, we first very briefly describe 
the design process as well as the system itself, and second 
how we went on to conduct a field trial based on a sophisti-
cated version of the prototype. After the description of the 
study and its outcomes, we analyze this field trial along the 

five dimensions shown in Figure 1 in order to motivate a 
gap in methods for iterative and exploratory design of 
ubicomp systems. 

RELATED WORK 
There are numerous considerations as to how one gets about 
doing field-based evaluation of mobile technologies. Hagen 
et al. [12] point to various forms of mediated data collec-
tion, to simulations and enactments, and to combinations of 
those as types of methods that are often used in order to 
assess mobile technologies. 

Some of the methods for mediated data collection are in es-
sence clever ways of bringing the classical usability lab out 
into the field (e.g. [13,19]). Others include various kinds of 
probing (e.g. [15]) or sampling (e.g. [8]). Other methods yet 
again are more concerned with having users use the proto-
type and collecting data through that (e.g. [24,26]), methods 
that are less concerned with adding additional evaluation 
layers to the prototype as such. Our study belongs to this 
latter category. Yet, even though we are logging and gather-
ing use data, we have not added extra evaluation instru-
ments to the prototype. This is primarily because we have 
been concerned, in this stage of the process, with evaluating 
and exploring the general concepts of the system, rather 
than with narrow usability issues that were in focus in 
earlier parts of the process. 

Simulations and enactments belong together with work-
shops and walkshops to methods where the prototype needs 
to be less consolidated. Methods that have been applied in 
this area regarding ubiquitous technologies are, e.g., body-
storming [23] and magical things [14]. While we very much 
believe that such methods are helpful in various stages of 
iterative design, we have deliberately moved away from 
simulations and enactments in the work discussed here. 

Rather, the intention with this paper is to explore the ways 
in which we think about field trials as part of a design pro-
cess. This discussion adds to the renewed interest in method 
and the value of field trials, and how such experiments 
should (or should not) be conducted in more naturalistic 
settings [4,18,22, 25]. In general, we agree with Brown et 
al. that we need “much greater innovation in methods 
around trials, a break away from the assumption that trials 
should be as ‘natural’ as possible” [4, p. 1665]. We argue 
for an approach that does not seek to be ‘natural’ in a 
mimetic sense, i.e. that does not regard field trials as simu-
lations of use as it would allegedly occur outside and 
independent of field trials. We instead favor an openly 
interactive approach with users. 

BACKGROUND: A PARTICIPATORY DESIGN PROCESS 
In the spirit of the eGov+ project, which explores e-
governance services and infrastructure to examine how 
citizens may be supported in engaging actively in the 
provision of public services of various sorts, an exploratory 
participatory design process led to the development of what 
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Figure 1: A model of five dimensions for methods studying 

ubiquitous computing systems. 
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later came to be called Mobile Democracy. Details of this 
process and the results can be found in [3]. In the Mobile 
Democracy case, we worked with a sparsely populated 
municipality in western Denmark to explore the use of 
mobile technology in municipal land use planning. The aim 
was to engage citizen groups in this process by exploring 
the use of geographical information systems (GIS) and 
mobile technologies as a means of supporting user 
involvement. The goal of the overall municipal process is to 
solicit input and feedback from citizens, among other 
stakeholders, on a municipal plan that is created every 12 
years and continually revised. 

Through various design activities with individual citizens, 
citizen community groups, and municipal planners, we col-
laboratively explored the design space for potential inter-
ventions. We conducted initial interviews with municipal 
planners and individual citizens as well as focus group 
interviews with citizen interest groups to get a first grasp of 
the field and understand potentials for intervention. We held 
future workshops with citizen community groups and plan-
ners respectively to identify concrete problems and opportu-
nities for future developments, and conducted other forms 
of participatory design workshops for brainstorming and critique. 

Throughout the process, we utilized design artifacts such as 
scenarios, storyboards, and personas, and developed and 
deployed numerous prototypes of varying sophistication 
(from paper to fully functional) to better understand the 
future use situation, for users as well as for designers. With 
the first more concrete mock-ups and prototypes at hand, 
we additionally invited citizens for walkthroughs of the 
prototype and facilitated other forms of hands-on experi-
ence during workshops. Specifically, we also conducted 
what has been coined walkshops [20] to provide hands-on 
experience for citizens and planners in more realistic use 

settings. Walkshops do so by urging participants to carry 
out concrete tasks on the prototype while out on 30-minute 
scenario-based walks in a planning area together with the 
investigators. The primary goal at this earlier stage was not 
to validate our design concepts or prototypes, but to further 
explore and understand the design space together with users 
in more realistic use settings than workshop rooms. 

THE PROTOTYPE SYSTEM 
One result of this process was the concept and implementa-
tion of two interconnected prototypes: a mobile app and a 
browser-based version that both were designed to facilitate 
citizens to discuss topics located on a map (and in the 
world) while out and about. The simple idea behind this 
concept is to gather feedback and opinions in the moment 
(when users are physically close to the planning object) and 
allow for deeper reflection and collaboration later (remote 
to the planning object) [3]. The rest of this paper mainly 
concerns the ‘evaluation’ of the mobile app. 

The intention of our design is to facilitate discussion and 
collaboration among citizens and between citizens and 
municipalities, rather than merely one-way, location-based 
information from citizens to the municipality. Thus, using 
the platform, citizens can explore, create, and react to topics 
created by other citizens or by the municipality in a number 
of ways: through maps, lists, expressions of agreement, 
comments, and photos. A special focus in the latest iteration 
of the mobile app was on facilitating users to establish a 
connection between a digital topic and a physical place. The 
app therefore offers various ways to link topics to locations 
and vice versa: location-based notifications, access to topics 
through location-specific QR codes, as well as locating a 
specific topic on the map. 

    
(a) (b) (c) (d) 

 

Figure 2. The Mening@Park app allows users, while out and about, to explore topics around the park through location-specific QR 
codes, location-based notifications, maps, and lists (a, b); to add topics of their own; and to favorite a topic, express agreement or 

disagreement, comment, and upload photos (c, d). 
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In order to advance our exploration of mobile deliberation 
systems, the Mobile Democracy app was transferred into a 
new domain, adapted, and renamed to Mening@Park 
(‘mening’ being the Danish word for opinion or point of 
view). Figure 2 shows screenshots of the final app. 

EXPLORING PROTOTYPE USE  
With a concept and working prototype at our disposition, 
we set out to explore, how our design could be introduced 
into more real-life settings. In this section, we will describe 
the general domain this took place in, the concrete study 
context, and the preparations for the study itself. 

A new domain 
When we moved to a new domain, insights from facilitating 
participatory land use planning in a municipality were 
transferred and applied to the participatory planning process 
of a national park (NP). This case explored the citizen 
participation process in the forming of Mols Bjerge, the 
second of five NPs to be established in Denmark. Under the 
supervision of a board and secretariat, a central aim of this 
development was a plan for the first six years of the park’s 
official existence. 

The park is somewhat unconventional in that it is not 
merely a nature reserve, but people actually live and work 
there. Thus, residents have a strong interest in its develop-
ment. Similar to municipal planning, many topics regarding 
the planning process could be connected to specific loca-
tions in the park and visualized and discussed on a map. 
Therefore, deploying the Mobile Democracy prototype in 
this domain presented a viable option for further exploring 
our ideas and concepts. 

Leading up to the here presented field trial, the develop-
ment of the NP had already been followed and studied by us 
for over a year. Well aligned with this development, we 
conducted exploratory, qualitative interviews with the NP 
secretariat and participated in public hearings in a first 
hearing phase. The aim was to establish an in-depth under-
standing of the citizen involvement process in the NP. 

After phase one, a long internal process between the secre-
tariat and the board evaluating all the feedback and sugges-
tions received led to the release of a draft NP plan. In a 
second public hearing phase citizens had the opportunity to 
dispute and submit proposals to this draft for about three 
months. Before the actual start of the second phase, we 
reconvened with the NP secretariat in two sessions to 
brainstorm and discuss possibilities for concrete inter-
ventions—which we report on in this paper. 

In retrospect, our activities have thus not only been 
motivated by, but have also been deeply integrated in, and 
aligned with, this ongoing participation process and were 
fully supported by the NP secretariat as part of their effort 
to solicit feedback and proposals. 

Deliberation in the park 
In order to motivate our setup and compare to our own data, 
we have coded the publicly available comments and propo-
sals that individuals and organizations have made to the 
draft NP plan1—either off-line or by visitors to the tent at 
the Ebelfestival (see next section)—during the second 
public hearing phase and in parallel with our own study (see 
Table 1). Our interests have been two-fold: First of all, how 
many responses were made by individuals, versus those of 
NGOs and other organizations (e.g. the municipal council), 
and therefore of lesser interest to Mening@Park. Secondly, 
which comments were about particular localities or loca-
tions, versus those who were general, and again for that 
reason not the primary type of contribution possible through 
Mening@Park. 

Submissions Total  From individuals From organizations 

  About 
location 

No 
location 

About 
location 

No 
location 

Ebelfestival 4 3 1 0 0 

Off-line 55 20 9 6 20 

Table 1: Comments to the draft NP plan from individuals and 
organizations. 

The total 29 location-specific comments include, e.g., very 
specific comments with attached GPS coordinates to sug-
gest park benches, as well as comments that make reference 
to particular buildings, or geographical positions to indicate 
ends of suggested walking or biking paths. With more than 
half of the comments to the NP plan being made by 
individuals, and more than two third of these being about 
specific locations, this underlines a general applicability of 
the Mening@Park concept in this context and a general 
interest in the development of the park. 

Study context 
The actual intervention took place as a deployment of the 
Mening@Park system, which was strategically kicked off at 
the Ebelfestival, an annual and week-long local folk and 
harvest fair in Ebeltoft, the biggest city in the park. 

The festival attracts many local, domestic and international 
visitors—officially 40.000 in total in 2011.2 It is a busy 
place for tourism in the park at large (it conveniently takes 
place during the autumn school holiday week), but more so 
                                                             
1 See Nationalpark Mols Bjerge (2011), Høringssvar til 
Forslag til Nationalparkplan 2012-2018 Nationalpark Mols 
Bjerge. http://www.danmarksnationalparker.dk/Mols/Orga 
nisation/Nationalparkplanen/horingssvar2011.htm (last 
accessed on March 20, 2012). 
2 See Nationalpark Mols Bjerge (2011), Nationalpark Mols-
bjerge sender 8250 planer ud. http://www.danmarksnational 
parker.dk/Bibliotek/Mols/planudsendese.htm (last accessed 
on March 20, 2012). 
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for local community building and the ongoing citizen 
participation process with many local inhabitants as well as 
summerhouse owners visiting the festival. With the second 
public phase in full swing, the NP set up a dedicated, fairly 
visible tent close to the entrance of the festival site (see 
Figure 3). At the tent, the NP distributed the draft plan and 
disseminated 25 concrete action proposals from the plan 
through roll-ups around the tent. They additionally invited 
changing collaborators to share the tent space (such as the 
local hunters association and the natural history museum) in 
order to offer various hands-on activities for children and 
attract more visitors. 

The NP’s main goal was to create public awareness of the 
NP itself, the NP plan, and its topics by getting into 
dialogue with people. The NP reported 2.000 visitors to the 
tent during that week.3 We used the festival and the buzz 
and activity around it as the main stage for deploying our 
prototype and studying its use. We did not, however, recruit 
participants (in the traditional sense) for using the system in 
general. Before elaborating on the intervention in the next 
section, we hint at some of the preparations necessary to 
address the challenges discussed in the introduction. 

Preparing the prototype deployment 
Leading up to the festival, we not only prepared the 
Mening@Park prototype for the study purpose, but also 
polished it for real use by real users in the field. These 
preparations included the prototype itself, the initial content 
that was added, as well as other activities to advertise the 
app to gain critical mass. 

Preparing the prototype included branding it for the NP, im-
plementing various features that were only hinted at before 
but central to our study, removing obvious usability prob-
lems and other small bugs identified through heuristics so 
as to not have them distract from our actual goals, stream-
line the registration and log-in process for easy access and 
use, internationalization of the user interface in English and 
Danish, and, finally, adding interaction logs and other 
means of documenting actual use for later analysis. 
                                                             
3 Ibid. 

A second central part of the preparations was to add ‘real’ 
and meaningful rather than no or mock-up initial content to 
the system. As [7] noted, this is often important in order to 
be able to assess prototypes in the field. In our case, this 
meant providing easier access to the system and the com-
munity by allowing users to contribute first with comments 
rather than creating topics of their own from the very start. 
The seven initial topics that we thus added were almost 
exclusively proposed directly by the NP secretariat rather 
than by us. They were therefore relevant for the overall 
process, and the secretariat wanted to stimulate discussions 
and receive feedback on them. Three of the seven topics 
consisted of three or four possible geographical locations 
for placement, which we added separately due to a concep-
tual limitation in the prototype that tied a topic to only a 
single location. We thus had a total initial topic count of 15. 

We tried to address the challenge of achieving critical mass 
as highlighted by Grudin [10] by situating (and integrating) 
our intervention in a lively and meaningful context as out-
lined above. Our goal was to introduce the prototype as an 
open platform available for everyone interested rather than 
a closed user study with a number of recruited participants. 
We thus made the app available on the Android Market, a 
wide-distribution channel for mobile phone applications, 
from where citizens could easily install it to their Android 
smart phones. The Android Market, however, is merely a 
convenient distribution channel: it creates new methodolo-
gical challenges and opportunities, but is not a tool for 
investigation in itself [22]. We announced and advertised 
the existence of the app through various means (a pertinent 
and active Facebook group, emails to interested stakeholder 
groups and concerned individuals, etc.). 

At the festival site, we had a big poster prominently hung 
up in front of the tent and fliers on the table advertising the 
app, which we also handed out to visitors pro-actively. 
During the festival week, and as one focus of our study, we 
also hung up eight A4-size signs with big and intriguing, 
location-specific QR codes at the tent and at various 
popular locations around the park, which attracted attention 
for some. The QR codes potentially provided direct access 
leading to a topic about that specific location. 

CONDUCTING THE STUDY 
The study can be divided into four parts: 

1. deployment of Mening@Park at the festival tent, 
2. deployment of Mening@Park at the Kalø castle ruin, 
3. walkshops at the festival site, and 
4. post-festival study activities. 

The ongoing deployment of the Mening@Park system 
constitutes the basis for all four parts.  

The first three parts took place during the Ebelfestival, 
where we also first introduced the prototype. Here, we ini-
tially split our attention between two different settings: the 
NP tent at the festival site and the Kalø castle ruin, a very 

  
Figure 3: The two study settings during the Ebelfestival: the NP 

tent on the festival site (left) and the gate (with our QR sign) 
leading to the Kalø castle ruin in the back (right). 
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popular destination in the NP (see Figure 3 for an impres-
sion of the two settings). The reasoning behind this was to 
benefit from the generally high and concentrated (recrea-
tion) activity in the park during the holiday week by adding 
a second setting more realistic in the sense of experiencing 
the park as such. This part comprised of roughly three full 
days of activities. 

Towards the end of the festival week we decided to adapt 
our strategy and approach to the reality of the festival situa-
tion by starting a more concentrated effort to interact with 
participants by conducting walkshops on the final festival 
day (a Saturday). This interestingly contrasts the ‘uncon-
densed’ activities during the first part of the week, which 
we will return to in the discussion. After the festival week, 
the system was kept running and we conducted various 
post-study activities. 

Deployment of Mening@Park at the festival tent 
At the festival tent, we advertised the app, approached 
people about their mobile phone use, and observed how 
visitors interacted with the provided information and the NP 
staff at the tent. Our activities included individual in-situ 
demonstrations of our system, informal impromptu inter-
views with visitors and NP staff, as well as observations of 
activity at the tent. Interviews were audio recorded, obser-
vations were documented in field notes and photos, and 
usage of the app was logged. The focus lay on common and 
specific information enquiries and questions by visitors as 
well as the uptake of our app and QR signs at the tent. 

Deployment of Mening@Park at the Kalø castle ruin 
The Kalø castle ruin, which was our second study setting, is 
one of the most popular destinations in the NP—for tourists 
and locals taking a walk alike. We hung up a QR sign on 
each side of a gate leading from the parking lot to the ruin, 
and spent time observing people’s use of it. We partly shad-
owed them to see the extent to which they engaged with the 
app as well as their general use (and non-use) of mobile 
technology during the visit. 

Walkshops at the festival site 
For the last full day of the festival, we decided and planned 
to conduct more concentrated activities in the form of walk-
shops in the area surrounding the festival site [20]. We tried 
to recruit some local, concerned citizens (including mem-
bers and representatives of stakeholder organizations in the 
park) that had interest in the park’s development through 
Facebook, email, and through the NP staff beforehand to 
come to the festival and participate in our walkshops. How-
ever, no one signed up and it was difficult to enlist people 
for a 20-30 minute walk on the spot. Therefore, instead of 
bringing people to the sites and artifacts of study, we had to 
sacrifice some of our intentions of realistic settings in this 
instance and bring the artifacts to them. 

We took two different QR signs that were about topics in 
the immediate vicinity and pro-actively approached random 

people around the tent and the whole festival site. We en-
couraged them to scan the QR codes with provided phones 
and involved them in a brief try-out of the system combined 
with an informal interview. As a vantage point, we specif-
ically enquired about familiarity with and opinions about 
QR codes as well as mobile technology use in general and 
in the park. Interviews were again audio recorded and 
additionally documented in field notes. Altogether, this 
resulted in about 20 informal interviews with individuals, 
couples, families, groups of friends, etc. and, while not 
being the most critical part, provided the most interesting 
insights for our ongoing exploration of the field. 

Post-festival study activities 
After the festival, the prototype was maintained and kept 
running until the end of the second public hearing phase. 
The system has been further advertised at two consecutive 
exhibitions at a local library and at the town hall. Lastly, all 
three people from the NP secretariat attending to the tent 
during the festival were interviewed about their experiences 
of getting in direct contact with citizens at the festival in 
general and the deployment of our prototype in particular. 

USAGE STATISTICS 
Here we provide a brief overview of usage statistics of the 
deployed prototype system during the complete field trial 
period. The numbers were derived from interaction logs, 
our database, and statistics provided in the Android Market 
developer dashboard. 

The prototype has officially been running until the end of 
the second hearing phase. This amounts to a runtime of 
almost two months (52 days or 7,5 weeks). The Android 
Market reports 46 ‘total installs’ of our app and 27 ‘net 
install’ at the end of the official runtime (the maximum ‘net 
installs’ was 33). During the official runtime, 27 users 
initially registered with the system, 20 (74%) of them 
during the festival week. That means for 59% of the total 
installs a user was registered in the system (not accounting 
for double installs and other irregularities). 

Users could contribute to the system in four ways: creating 
topics, adding comments to topics created by others, ex-
pressing agreement or disagreement, and uploading photos. 
Only one topic has been created by a user, in addition to the 
15 we added. Nine of the 16 topics received in total 29 
comments (with a maximum of five comments per topic) by 
eleven users (with a maximum of nine comments per user). 
17 (59%) of the comments have been made in the first week 
(the festival week), and another nine in the week thereafter 
(in total 90% of all comments). In total 61 agreements or 
disagreements have been expressed on all 16 topics by 21 
users. No photos were uploaded. Six (22%) of the 27 
registered users have not contributed to the system at all. 

Summarizing, use of our system has been concentrated in 
the festival week and the week thereafter. Afterwards, the 
system has only been used very sporadically. We judge the 
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number of users to be fairly decent for the short period of 
time that the festival had created activity. However, activity 
by user was, not unexpectedly with this marginal type of 
app, quite low. 

Comparing to the general deliberation in the park (cf. Table 
1), visitors left three relevant topics at the festival tent and 
the general hearing left 20 topics comparable to ours (left 
by individual users in relation to a particular location) in 
addition to six location specific topics left by organizations. 
We did not have access to these documents until after our 
study, but we believe that these numbers mean that the idea 
of commenting on the NP and the park plan as such was 
highly relevant to a number of people and organizations in 
this time period. Hence, the reasons why we did not 
generate more use must be found in the study, rather than 
the domain. In the following we turn to elements of our 
study to discuss why. 

ANALYSIS 
As described in the introduction, we see iterative design 
processes as a number of activities that can be characterized 
along a number of individual dimensions. These dimensions 
relate to the realism of the use situation, the involvement of 
the investigators, the participating users, the sophistication 
of the prototype, and time (cf. Figure 1). 

What is typically understood as a ubicomp trial use exists at 
one end of these dimensions where the finished prototype is 
used by voluntary users in real, un-tampered use situations 
at a safe distance from designers and researchers. On the 
other extreme, we typically find mock-up prototypes used 
in workshop settings in close interaction with the investiga-
tors. However, there are many other ways in which these 
dimensions may be combined and in the following we use 
the dimensions to analyze and discuss our case. 

Use situation  
The different settings of our study have different properties 
in how closely the setting resembles the actual use situation 
that we envisioned.  

The Kalø castle ruin, as a typical location within the park 
but outside the buzz of the festival, clearly represented a 
setting that was closer to the envisioned use situation, ‘out 
there’ in the park where people meet concerns and issues 
that they want to share with others (and the NP board). At 
this setting, we tried to make the study have a very with-
drawn role, hoping that people would, on their own accord 
pick up the QR codes and start using the system. At the 
same time, this meant that we had very few means of ensur-
ing that the system was actually used, as we discuss later. 

The NP tent at the festival site provided a more artificial 
version of the use situation, both because the site as such 
was created with the purpose of the festival and was not a 
permanent site of the NP, and because, as a consequence of 
the festival, the buzz that it created was slightly artificial.  

Due to this, however, people were prepared to ask quest-
ions, to be informed, and even to be approached by tent 
staff on matters of the NP. However, they had no expecta-
tions of being approached and used as informants by the in-
vestigators on the matter of smart phone technology. While 
the prototype itself provided a ‘ticket to talk’, even in this 
setting of citizen interaction, we suspect visitors frequently 
perceived our interaction with them more as a unidirec-
tional demonstration and advertising situation rather than a 
bidirectional study situation. Consequently, they often felt 
intimidated and were limited in their feedback.  

Slightly frustrated by this communication mismatch we 
decided to involve participants more structured and directly. 
In the actual walkshops in the third part, this meant that we 
tried to use the momentum of the festival while sacrificing 
some of the realism of the use setting. Due to no one having 
signed up upfront, we were restrained to walk around the 
festival site, rather than the surrounding downtown area, 
where access to real NP plan issues was quite sparse (e.g. a 
visitors center could not realistically be build on the festival 
site itself, but rather 200 meter away from it). 

Eventually, the tent setting turned out to be very beneficial 
when talking to the NP staff. They were talking with 
citizens all day. This meant for us that we could have very 
interesting and fruitful informal interviews with them about 
specific encounters with citizens. In that regard, the tent 
presented a good context for talking to NP staff different 
from and in addition to the more formal interviews and 
workshops at their or our location. The tent presented a 
practical context, where they had the citizen perspectives 
immediately visualized. 

Involvement of the investigator 
The different settings of our study, in addition to how 
closely they resemble the actual use situation, are also 
different in terms of the involvement of the investigator in 
the use or study situation. 

At the Kalø castle, people were left on their own, complete-
ly undisturbed by the investigators. However, it turned out 
that the possibility of learning what people were doing and 
thinking (beyond seeing if they knew QR codes) was exten-
sively difficult. With the setting being this ‘wild’, there was 
a limit to what artifacts people could interact with, what 
incentives they had to do so, and consequently what could 
be observed by us. Basically, people also did not tour the 
castle to be interrupted and questioned by investigators, but 
rather to enjoy a brisk walk or be with family and friends, 
on top of seeing the historic remains. In addition to making 
use infrequent, which in itself posed a challenge e.g. with 
respect to how it could be observed, it also made it very 
challenging for the investigators to approach visitors e.g. 
for interviews. These situations did not lend themselves 
well to interruptions. Both the use situation and the level of 
interaction with the investigator were problematic in this 
setting and, consequently, this setting of little use to us. 
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As described previously the activities at the tent were 
entirely different. Even though the situation lent itself more 
to interaction and intervention from the investigators and in 
a way thereby reduced the realism of the use situation, the 
involvement of the investigators as such was more realistic: 
it was a fair and people were in general being approached 
by staff at the tent. Nonetheless, as described, the framing 
of this setting may have made people see investigators as 
sales people which was quite problematic to the study. 

In an attempt to move away from this, the walkshops were 
set up. We were hoping they would frame the role of the 
investigators more specifically as researchers. However, 
whether that ended up being the case, is an open issue since 
participants were, in the end, enrolled from the crowd at the 
festival and not based on the distributed invitations. Yet, 
simply adjusting the level of investigator involvement at the 
walkshops helped dramatically increase the number of 
insights we could gather. At this time we were not so much 
concerned anymore with attracting users for the field trial 
itself, but rather pro-actively interacting with visitors to 
collect qualitative data for further exploration. 

Participants 
As mentioned earlier, generating a critical mass of activity 
is a crucial problem, not primarily with respect to the use of 
the end product [10], but rather in order to make trial use 
work as such. For this purpose, many evaluation methods 
used in ubicomp research frequently either (1) pro-actively 
and consciously speed things up and ‘make use happen’ by, 
e.g., introducing artificial tasks for users or setting up ‘use 
sprints’ (e.g. walkshops), (2) introduce artificial incentives 
to the system that were not part of the original design con-
cept (e.g. some form of gamification), or (3) create artificial 
incentives for users outside of the system itself to use the 
system more than they otherwise would (e.g. compensation, 
provided equipment, commitment through personal rela-
tionships [4]). 

In an example for (3), Brown et al. [4] talk about trial use in 
situations where the researchers have enrolled users into the 
study. In these recruitment situations they found that “users 
shape or enhance their behaviour in a trial or experiment, 
in response to the imagined desires of the investigators” [p. 
1660]. They state “much of participants’ motivation to use 
the system seemed to stem from a sense of obligation to us 
rather than their relationship to the system per se“ [p. 
1660]. To avoid, e.g., that users are more likely committed 
to the investigator rather than the idea, we largely steered 
away from such artificial incentives by publicly deploying 
Mening@Park to an ‘open market’ [22] instead of actively 
recruiting users for the field trial. We wanted not only 
representative, but actual future users. 

However, we had problems getting enough people to use 
the system during the field trials in order for them to reflect 
on it. We started with a rather purist idea that it would be 
beneficial to let users come to us rather than the opposite, 

and in this sense we would get more authentic use. Along 
the way we realized that a closer and more real contact than 
the announcement posters was needed, hence the interviews 
at the tent, the emails to relevant stakeholders, and the 
walkshops. In retrospect, we should have worked more 
along this continuum up from the start. Perhaps by getting 
more enrolled use corresponding to (1), we would ultimate-
ly also have ended up getting more authentic use, simply 
due to critical mass of comments etc. that would ultimately 
motivate even more comments. Above all, with a bustling 
platform we might have eventually also gotten richer 
insights and perspectives from users. 

Time 
We largely let field trial use of Mening@Park progress in 
real time and without our intervention. This, to some extent, 
resulted in the limited success of our system. Initially, we in 
fact were working under the assumption that field trials 
should be conducted as ‘natural’ or ‘real’ as possible. 

We were convinced that the Ebelfestival should help to 
generate some usage of our prototype system. Due to the 
nature of the festival, the activity was nicely compressed 
time-wise, making it easier for us as investigators to moni-
tor and study. Yet, the buzz surrounding it was not suffi-
cient to gain momentum. One question is if we were simply 
too impatient? The usage data suggest that even shortly 
after the Ebelfestival, no continued discussions took place. 
Evidently, we have no way of knowing if some external 
event would at a later state have led to further discussions. 

Hence, for the walkshops, we wondered instead what would 
happen if we accelerated use in order to spur discussion 
about it: The walkshops condensed events to a shorter time 
frame and ‘made things happen’ that would normally take 
place over longer periods of time (or not at all). This 
intensified activity through time compression resulted in 
broadening the discussions with participants towards the 
bigger picture, e.g., ranging from how likely they are to use 
such discussion platforms, to the greater impact such 
technologies might have on the park’s development. 

Time is a well-observed variable in ubicomp field trials. It 
is a generally acknowledged tension that studying social 
systems in a rather short time frame is problematic as dis-
tinct social practices are not likely to emerge and solidify. 
Referring to [11], the ‘everywhere and forever’ nature of 
many ubicomp systems stands in contrast to the compara-
tively short-lived nature of the deployed research prototype. 
Accordingly, with our field trial alone we are not able to, by 
only observing a snapshot in time, make any conclusive 
comments on how the system is and always will be used. 
With the investigation discussed in this paper, it is evident 
that it only embraces the early stages of use-in-the-making, 
and not the longer-term development of the use activity. 

With this perspective in mind, we found that it is difficult to 
both study use as un-tampered by the designer, and look 
ahead at the same time. Studies based on trials that ‘leave 
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use alone’ will always look back, and hence cause problems 
as part of an iterative design process. 

Sophistication of the prototype 
The level of sophistication our prototype reached and that it 
could basically stand on its own two feet was a starting 
point for us, and one reason why we embarked on a field 
trial in the first place. Our assumption was that this was the 
next logical step in an iterative design process. 

Hence, the polishing of the prototype, the fliers, and the 
poster were supposed to make it appear as a more or less 
finished service ‘in beta’. The initial content that we added 
supported this appearance and hinted at some activity al-
ready going on in the system. However, while the prototype 
was as such self-contained and fully functional, it did not 
feel completely finished. The way we thus eventually pre-
sented the system to festival visitors was rather framed as 
some experiment by a university, a pure try-out to explore 
further the possibilities of such applications. This was re-
flected in the way we, and the NP staff, talked about it, e.g., 
at the tent: “a prototype”, “an experiment”, “not yet a fin-
ished system”, “yes, that’s how we envision it to be” etc. 

This portrayal of the system as incomplete and preliminary 
to some extent diminished the usefulness of the prototype 
as a probe, as a real service proposition. By lightly 
acknowledging its limitations rather than being bold, we 
tended to discover and discuss issues with the concrete 
artifact rather than the broader perspectives and potential 
impact. For instance, a common theme was that it was too 
much hassle to install the app just to be able to see or make 
comments. We knew that and a mobile website with limited 
functionality was part of our overall concept. Yet, it took 
over many of the conversations with participants. There-
fore, reflecting on the aim of our study, it is important to 
gauge the sophistication of the prototype system with re-
spect to the purpose it needs to fulfill within the study. 

IMPLICATIONS FOR RESEARCH 
In critically analyzing where our study is located on the in-
dividual dimensions of our model, we were able to identify 
tensions in the choice and application of our methods. E.g. 
while our starting point was a sophisticated version of the 
prototype for people to try out and use on their own, we 
found that we actually fell short of interacting with partici-
pants sufficiently and in a way that would help us to further 
explore the future application of mobile deliberation 
technologies in the park. Many ubicomp systems, by virtue 
of being brought into sporadic and mobile settings, are 
difficult to study, as use practices are really only in the 
making [11]. Hence, the application of field trials is prob-
lematic. In our case, people do not, already, walk around in 
nature and comment on a plan, even if they are concerned 
citizens that otherwise take part in local democracy. 

By looking at these dimensions one at the time we see not 
only a need, but also a path away from ‘naturalistic’ field 

trials in a conventional sense. As with Brown et al. [4], our 
experience has led us to think that such ‘naturalistic’ field 
trials are difficult to set up and may not be as informative as 
expected. We have come to think that an openly interactive 
approach to field trials might prove to be both more viable 
and more insightful. Pursuing this approach, we attract, 
rather than recruit, actual future users to an open system. 
We interact with (some of) them directly and take their 
experiences of using the system as a springboard for in-
depth explorations of their perspectives and insights about 
the concrete system, the broader concept, and potentials and 
tensions for future approaches in general. 

There are, however, fundamental epistemological issues 
underlying the challenges of field trials in design. Field 
trials fundamentally look at use as it is here and now, and 
possibly as it has developed to become what it is, if the field 
trial is left to happen long enough. Design on the other 
hand, is concerned with understanding and shaping the 
future. Anticipating future use is fundamentally difficult, 
which is exactly why Floyd [9] and many others have 
emphasized the need for iterative design, where prototypes 
are at best versions of a product that may later be changed, 
once it has been tried out in use. While even such rather 
sophisticated prototypes need to be tried out and evaluated, 
they quite fundamentally never have the permanence that 
justifies a ‘natural’ field trial. Accordingly, classical field 
trials fundamentally look back on the past in that they study 
what participants have done, an insight that is definitely 
needed in the long run. At the same time, design needs to 
work with fully functional prototypes to look ahead and 
explore what participants might do towards use practices 
that are still emerging and in the making. This is a funda-
mental methodological challenge that we are facing with 
the current state of ubicomp technologies and practices.  

CONCLUSION 
Our starting point of this paper was that we wanted to add 
‘naturalistic’ field trials to our design process in a leisure 
setting. Our experience has led us to think that such ‘natu-
ralistic’ field trials are difficult to set up in these settings 
and may not be as informative as expected. We thus argue 
that field trials might be better thought of as a part of, rather 
than as an assessment of, an iterative design process—i.e., a 
counterpoint to the more prevalent ‘design then study’ men-
tality in ubicomp. We have come to think that an openly 
interactive approach to field trials might prove to be both 
more viable and more insightful. 

In setting up trials or prototype evaluations, we may move 
back and forth along a number of dimensions where realism 
of the use situation and sophistication of the prototype are 
at stake. How we may position a specific trial on these 
dimensions is a methodological choice. However, this is not 
an either or. Our model helps to gauge this gap between 
prototyping and workshops on the one hand and full-blown 
field trials on the other by locating critical aspects of these 
methods on the individual dimensions. While classical field 
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trials fundamentally look back on the past, we need ways of 
working with fully functional prototypes to look ahead 
towards use practices that are still in the making. 

ACKNOWLEDGEMENTS 
We wish to thank Nationalpark Mols Bjerge for their 
support and collaboration as well as Barry Brown and the 
anonymous reviewers for their comments. 

REFERENCES 
1. Bannon, L. From human factors to human actors: the role 

of psychology and human-computer interaction studies in 
system design. In Greenbaum, J.M. and Kyng, M. (Eds.). 
Design at work: cooperative design of computer systems, 
Erlbaum, 1991, 25-44. 

2. Bardram, J.E. Organisational prototyping: adopting CSCW 
applications in organisations. Scandinavian Journal of 
Information Systems 8, 1 (1996), 69-88. 

3. Bohøj, M., Borchorst, N.G., Bødker, S., Korn, M., and 
Zander, P.O. Public Deliberation in Municipal Planning: 
Supporting Action and Reflection with Mobile Technology. 
In Proc. C&T 2011, ACM Press (2011), 88-97. 

4. Brown, B., Reeves, S., and Sherwood, S. Into the wild: 
challenges and opportunities for field trial methods. In 
Proc. CHI 2011, ACM Press (2011), 1657-1666. 

5. Bødker, S. When second wave HCI meets third wave 
challenges. In Proc. NordiCHI 2006, ACM Press (2006), 1-
8. 

6. Bødker, S. and Christiansen, E. Designing for ephemerality 
and prototypicality. In Proc. DIS 2004, ACM Press (2004), 
255-260. 

7. Bødker, S. and Grønbæk, K. Users and Designers in 
Mutual Activity–an analysis of cooperative activities in 
systems design. In Engeström, Y. and Middleton, D. (Eds.). 
Cognition and Communication at Work, Cambridge 
University Press, 1995, 130-158. 

8. Consolvo, S. and Walker, M. Using the Experience 
Sampling Method to Evaluate Ubicomp Applications. IEEE 
Pervasive Computing 2, 2 (April 2003), 24-31. 

9. Floyd, C. Outline of a Paradigm Change in Software 
Engineering. In Bjerknes, G. Ehn, P. and Kyng M. (Eds.). 
Computers and democracy–a Scandinavian challenge, 
Aldershot: Avebury, 1987, 191-212. 

10. Grudin, J. Groupware and social dynamics: eight 
challenges for developers. Commun. ACM 37, 1 (1994), 92-
105. 

11. Grudin, J. Group dynamics and ubiquitous computing. 
Commun. ACM 45, 12 (2002), 74-78. 

12. Hagen, P., Robertson, T., Kan, M. and Sadler, K. Emerging 
research methods for understanding mobile technology use. 
In Proc. OZCHI 2005, CHISIG of Australia (2005), 1-10. 

13. Høegh, R.T., Kjeldskov, J., Skov, M.B. and Stage, J. A 
Field Laboratory for Evaluating in Situ. In Lumsden, J. 

(Ed.). Handbook of Research on User Interface Design and 
Evaluation for Mobile Technology, IGI Global, 2008, 982-
996. 

14. Iacucci, G., Kuutti, K., and Ranta, M. On the Move with a 
Magic Thing: Role Playing in Concept Design of Mobile 
Services and Devices. In Proc. DIS 2000, ACM Press 
(2000), 193-202. 

15. Isomursu, M., Kuutti, K. and Väinämö, S. Experience clip: 
method for user participation and evaluation of mobile 
concepts. In Proc. PDC 2004, ACM Press (2004), 83-92. 

16. Jungk, R. and Müllert, N.R. Zukunftswerkstätten, Mit 
Phantasie gegen Routine und Resignation. München, 1989. 

17. Kensing, F. and Madsen, K.H. Generating visions: Future 
workshops and metaphorical design. In Greenbaum, J.M. 
and Kyng, M. (Eds.). Design at work: cooperative design 
of computer systems, Erlbaum, 1991, 159-168. 

18. Kjeldskov, J., Skov, M.B., Als, B.S., and Høegh, R.T. Is It 
Worth the Hassle? Exploring the Added Value of 
Evaluating the Usability of Context-Aware Mobile Systems 
in the Field. In Proc. MobileHCI 2004, Springer (2004), 
529-535. 

19. Kjeldskov, J. and Stage, J. New techniques for usability 
evaluation of mobile systems. International Journal of 
Human-Computer Studies 60, 5-6 (May 2004), 599-620.  

20. Korn, M. and Zander, P.O. From Workshops to Walkshops: 
Evaluating Mobile Location-based Applications in 
Realistic Settings. In Workshop on Observing the Mobile 
User Experience at NordiCHI 2010, 29-32. 

21. Lim, Y.-K., Stolterman, E. and Tenenberg, J. The Anatomy 
of Prototypes: Prototypes as Filters, Prototypes as 
Manifestations of Design Ideas. ACM TOCHI 15, 2, Article 
7 (July 2008), 7:1-7:27. 

22. McMillan, D., Morrison, A., Brown, O., Hall, M., and 
Chalmers, M. Further into the Wild: Running Worldwide 
Trials of Mobile Systems. In Proc. Pervasive 2010, 
Springer (2010), 210-227. 

23. Oulasvirta, A., Kurvinen, E. and Kankainen, T. 
Understanding contexts by being there: case studies in 
bodystorming. Personal and Ubiquitous Computing 7, 2 
(July 2003), 125-134. 

24. Pascoe, J., Ryan, N. and Morse, D. Using while moving: 
HCI issues in fieldwork environments. ACM TOCHI 7, 3 
(September 2000), 417-437. 

25. Rogers, Y., Connelly, K., Tedesco, L., Hazlewood, W., 
Kurtz, A., Hall, R.E., Hursey, J., and Toscos, T. Why it's 
worth the hassle: the value of in-situ studies when 
designing Ubicomp. In Proc. UbiComp 2007, Springer 
(2007), 336-353. 

26. de Sá, M. and Carriço, L. Lessons from early stages design 
of mobile applications. In Proc. MobileHCI 2008, ACM 
Press (2008), 127-136.

 

��



3DSHU��

7DONLQJ�LW�)XUWKHU� )URP�)HHOLQJV�DQG�0HPRULHV
WR�&LYLF�'LVFXVVLRQV�,Q�DQG�$ERXW�3ODFHV

E\�0DWWKLDV�.RUQ�	�-RQ�%DFN
3XEOLVKHG�LQ�WKH�3URFHHGLQJV�RI�WKH��WK�1RUGLF�&RQIHUHQFH�RQ�+XPDQ�&RPSXWHU
,QWHUDFWLRQ��1RUGL&+, ������ 2FWREHU������� &RSHQKDJHQ� 'HQPDUN� ���²���� $&0

3UHVV�

7KH�SDSHU�SUHVHQWV�WKH�IRXUWK�DQG�ODVW�GHVLJQ�H[SHULPHQW� ,·P�<RXU�%RG\� ,W
SURYLGHV�LQVLJKWV�RQ�DQG�GLVFXVVHV�DSSURSULDWH�IRUPV�RI�HQJDJHPHQW� LQ�WKLV
FDVH�IRU�PDUJLQDOL]HG�\RXWK� ,W�GRHV�VR�WKURXJK�WKH�DQDO\VLV�RI�DFWXDO�XVDJH
GDWD�RI�D�SHUYDVLYH� ORFDWLRQ�EDVHG�VWRU\WHOOLQJ�DQG�VWRU\�H[SHULHQFLQJ�DSSOLF�
DWLRQ�IRU�PRELOH�SKRQHV� 7KH�SDSHU�DUJXHV�IRU�DQ�DSSURDFK�WR�FLYLF�HQJDJHPHQW
V\VWHPV�WKDW�WDNHV�D�YDQWDJH�SRLQW�LQ�HPRWLRQV�UDWKHU�WKDQ�D�YHU\�UDWLRQDO�DQG
GU\�DSSURDFK�WR�GHOLEHUDWLRQ�

���





Talking it Further: From Feelings and Memories to Civic 
Discussions In and About Places 

Matthias Korn 
Department of Computer Science, Aarhus University 

Aabogade 34, 8200 Aarhus N, Denmark 
mkorn@cs.au.dk 

Jon Back 
Mobile Life @ Stockholm University 

DSV, Forum 100, 164 40 Kista, Sweden 
jon@mobilelifecentre.org 

 
ABSTRACT 
Civic engagement systems to date frequently focus on 
purely rational aspects of deliberation void of emotions. In 
order to empower youth in a largely immigrant and lower-
income neighborhood, we designed a location-based 
storytelling and story experiencing system for web-enabled 
mobile phones. The system is based on a novel concept of 
pervasive play where stories emerge and develop on several 
dimensions – most notably for our design a geographical 
one. This system functions as a research instrument in this 
paper. Through a qualitative analysis of the comments 
made through the system, we find (1) memories, feelings, 
and attitudes to be prime means of expression for youth, (2) 
the expression of such personal emotions leading to civic 
discussions, and (3) such discussions expanding over 
geographic areas in the neighborhood. Consequently, we 
argue for an approach to locative civic engagement systems 
that takes a vantage point in youth’s emotions rather than a 
very rational and dry approach to deliberation. 

Author Keywords 
Civic engagement, youth, mobile phones, collaborative and 
locative storytelling, pervasive play, emotions. 

ACM Classification Keywords 
H.5.m. Information interfaces and presentation (e.g., HCI): 
Miscellaneous. 

INTRODUCTION 
“While walking past the schoolyard I remembered how we 
used to play here when I was young. It makes me sad to see 
how gray and boring it seems today. I decided to share my 
thoughts and started up I’m Your Body on my phone. I took 
some time to formulate my comment and wrote it into the 
system. 

Just a couple of days later I came by again, remembered my 
old comment, and decided to check it. There was a new re-
ply, and from the map it seemed to be from another school 
in the neighboring suburb. The feelings were similar: 

‘We also have a kind of boring schoolyard. But we have a 

nice tree in the middle of it, where I used to climb when I 
was younger.’ 

I answered the comment. ‘Maybe we need a tree as well, or 
some other kind of nature thing. It would make the place so 
much nicer for the kids playing here now.’ Maybe my com-
ment will lead to change in the future, who knows.” 

In this fictitious scenario the location-aware mobile phone 
application I’m Your Body (IYB) is used to share thoughts 
and feelings in and about a place. In the IYB project, we ex-
plore the use of collaborative storytelling and story experi-
encing as a political and artistic instrument. Our aim is to 
empower the inhabitants, especially youth, of a largely 
immigrant and lower-income area in Stockholm, Sweden by 
increasing their social capital [21]. As part of a larger par-
ticipatory arts project, the mobile application lets partici-
pants collect their stories, present them to others, and 
experience the stories of others. We report on findings from 
the IYB system for the first time in this paper. 

The goal of IYB is to design a leisure-oriented experience 
tied to a specific place and related to its cultural and politi-
cal meaning. Thus, one way to describe IYB is as a loca-
tion-based cultural experience. As Benford et al. [6] in their 
work on cultural applications, games, and performance, we 
use the singular word ‘experience’ to refer to such staged 
installations that encourage participants to engage. 

Although the implemented system is generic, it was specifi-
cally designed to be used in a particular area. This area, 
Järva (a part of Stockholm), is politically challenging. 
Large cultural divides and different agendas among inhabi-
tants, commercial forces, and politicians create tensions. 
Thus, it is crucial that the experience creates close ties to 
the physical area in which it is staged. 

We broadly subscribe to the traditions of action research, 
participatory design, and in the wild studies in our research 
and design process. As IYB is implemented, tested, and 
used on location, in real use contexts, and with real users, 
the reality of the situation means we have to take an active 
part in the community to be able to design for it; i.e., there 
already is an existing community that we add on to. Our 
partners in the project act according to their artistic and 
political backgrounds. And so do we as researchers and 
designers who want to be a part of that community change. 
In this active role, we consequently take a participatory 
action research approach in the steps of Lewin [1]. The 
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intervention is created in a cyclical process, a “spiral of 
self-reflection” [18] where we plan, act and observe, reflect, 
and then go back to re-plan – a method well understood in 
design research [28] and game design [23]. 

In this process we worked with several different people, 
among them a sculpture artist, a person from a local theatre 
group as the creative lead, and three youth employed by the 
municipality as ‘game testers’ and creative co-producers of 
both the system and the artist’s work. Our partners use the 
system to organically build a located cooperative artwork 
where temporary sculptures, performance art, and a theatre 
play come together striving to give a voice to a part of the 
public otherwise often unheard in politics. This context and 
process is important to the findings reported in the 
following. 

In this paper, however, we look at the everyday uses of IYB 
by youth in the Järva area outside of these artistic practices. 
Through a qualitative analysis of the comments in the sys-
tem’s database we find (1) memories, feelings, and attitudes 
to be prime means of expression for youth, (2) the expres-
sion of such personal emotions leading to civic discussions, 
and (3) such discussions expanding over geographic areas 
in the neighborhood. Consequently, we argue for an 
approach to locative civic engagement systems that takes a 
vantage point in youth’s emotions rather than a very 
rational and dry approach to deliberation. 

In the remainder of this paper, we make use of the follow-
ing structure: We first provide background and related 
work, and briefly describe the system as well as our 
method. The core findings are then presented in three 
themes and discussed concerning the aspects of geographic 
expansion, civic discussions, and narratives, storytelling, 
and playfulness respectively. We close with our main 
argument for emotions in civic engagement systems and its 
limitations in the conclusion. 

BACKGROUND AND RELATED WORK 
We provide background and related work in four areas: 
civic engagement with a focus on emotions, play as em-
powerment, collaborative and locative storytelling, and the 
pervasiveness of play and storytelling. 

Civic Engagement through Play and Emotions 
With IYB, we take an approach to civic engagement of 
youth that is based on play and emotions. In respect to civic 
discussions, two competing notions can be characterized. 
Where Habermas emphasizes the rigorous rational analysis 
of an issue resulting in a cold exchange between individuals 
[16], Barber stresses the equal importance of mutual 
understanding of people through open-ended talk and 
conversation [4]. Barber's notion of talk refers to a 
"complex mix of imagining, wondering aloud, listening, 
and understanding" ([13], p. 19). This is the notion of talk 
we endorse with IYB.  

Fundamentally, de Sousa has argued that emotions underlie 
our rational processes in that they can guide us in our 

opinions and judgments [24]. He claims emotions foster our 
values without which rationality is void. Emotions are a 
basic feature of our cognition. Not only do emotions ex-
press themselves in immediate feelings, they are also an 
essential aspect of our memories and attitudes. Memories, 
i.e. recollections of the past, come with an emotional tone. 
Attitudes, however rationally argued they might appear, are 
often entrenched in emotive intuition and can trigger deeper 
emotions [24]. 

Furthermore, there is an emergent debate on the role of 
emotion and affect in political life. Boler [10], exemplified 
in the domain of education, suggests that emotions are also 
a site of political resistance, e.g. to dominant cultural 
norms, and can mobilize social movements of liberation. 
Emotions give us information about what we care about and 
why, informing both our cognitive and moral perceptions 
[10]. She argues that emotions need to be brought out of the 
strictly private and into the public sphere. Thrift [26] seeks 
to shift attention to affect in the politics of cities. He calls 
the neglect of affect in current urban literature ‘criminal’ 
with respect to the reality of cities and works towards a 
spatial politics of affect. Lastly, Anderson [2] talks about 
the affectual potentialities of hope towards a theory of 
affect in social and cultural geography. 

Informed by these perspectives on affect and emotion and 
based on Barber’s view of civic conversations gives way to 
put close focus on personal experiences of people in civic 
engagement processes. In IYB we seek to enable youth to 
express these experiences through feelings and memories 
supported by playful and locative storytelling. 

In the field of HCI, Gaver et al. create cultural probes that 
they put out into the everyday life of participants [14]. The 
probes are artifacts that in different ways ask participants 
about their life, but they do it in a vague and uncontrolled 
way that leads participants to interpret the question and give 
a creative answer. As an example, they gave disposable 
cameras to participants with certain open-ended and absurd 
requests for images. Interpreting the vague answers they got 
in return lead to insights into new areas of the participant’s 
life they could not have inquired into themselves since they 
were not aware of them. Similarly, IYB produces stories 
and hard to interpret data because of the degrees of freedom 
and nebulous or even non-existing questions from the 
researchers. The meanings, and the answers, instead are 
created by the user of the open system. 

As a counterexample depicting a general trend in civic 
technology research in HCI, Bohøj et al. [9] devise a mobile 
location-based citizen deliberation tool for in-situ and on-
location discussions pertaining to land use planning in a 
sparsely populated area in Denmark. However, they take 
the word deliberation serious and build their system around 
arguments and opinions with the intention that citizens later 
collaborate (via a complementary web application) in order 
to formulate better informed and substantiated complaints 
or proposals to the municipality that take a vantage point in 
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local understandings of the area. While Bohøj et al. focus 
on personal and immediate reflections on places with their 
mobile application, they eventually subscribe to the camp 
of more rational deliberation in the Habermasian sense. 

Play as Empowerment 
In the design of IYB we discuss how to engage, inspire, and 
empower participants to take control over their own stories, 
and their own environment. Most cultural experiences are 
created around designed content such as tourist guides [3] 
and museum tours [19], but others have also been designed 
for purely artistic purposes [5]. The goals of IYB are 
political as well as artistic: the goal is not only to create an 
experience, but also to give participants a voice. IYB is, 
among other things, inspired by Blast Theory’s art project 
Rider Spoke [8, 22]. Just as Rider Spoke, IYB gathers 
stories from participants and presents them at the location 
where they were created. A major difference is, however, 
that Rider Spoke still tightly controls which stories the 
system will collect. IYB aims to let participants take control 
also over how stories are shaped over time. IYB is about 
letting participants collect their stories, present them to 
others, and to behold the stories of others. It is about 
people's stories, but also about their connection and 
influence on the physical space where they take place. 

Collaborative, Playful, and Locative Storytelling 
Previous research has shown that people are able to tie their 
own personal experiences to locations [12]. We know that 
we are willing to share not only our positions with friends 
(e.g. Foursquare1), but also our personal reflections and 
experiences of places. Bentley et al. describe a system 
called StoryPlace.me, a public location-based video service. 
The system allows users to place video stories at spots on a 
map for others to serendipitously discover throughout the 
city as they are living their daily lives [7]. Based on con-
veying stories about a family’s history at places around the 
city, they talk about them as ‘place-based reminiscences’ 
[7]. Potentially, such place-based accounts could form a 
basis for collaborative storytelling, connecting routes 
through the landscape to experiences that are both created 
and experienced by the participants. 

It is not hard to find examples of both locative and playful 
storytelling. Many children’s games and some commercial 
games create play out of storytelling. For example, the sto-
rytelling card game Once Upon A Time [27] integrates col-
laborative storytelling into a game. In the context of loca-
tive storytelling, our main inspiration comes from Debord’s 
idea of the dérive [11]. Despite its slightly radical backdrop 
originating from the Situationists movement, Debord’s 
playful and spontaneous traversal of space is an act of per-
vasive play, and has as its effect that this traversal changes 
the meaning of a place, from mundane to mystical. Debord 
documents these experiences as psychogeographical maps; 
subjective maps of the city where the personal experience 
                                                             
1 See http://foursquare.com/ 

of the city and the connection between city and identity is 
represented. By combining the idea of psychogeographical 
maps and the dérive with playful and collaborative story-
telling, these personal experiences can grow into collective 
experiences. 

Pervasive Play and Pervasive Storytelling 
Staged experiences put high demands on participant en-
gagement. This is even truer when participants are expected 
to create and share their own stories within the experience. 
Conceivably, participants could be motivated by a desire to 
tell stories, read stories, acquire a voice, or even get paid. In 
this project, we made it our goal to create a playful collabo-
rative story listening / storytelling experience that would be 
fun enough without external motivations and rewards. From 
Huizinga [17], we can derive some core aspects of play that 
potentially can bring this about: play is fundamentally 
voluntary and needless, you cannot be forced to play; play 
takes place outside of, and offers an escape from the ordi-
nary and mundane; play is also distinct from the ordinary, it 
is somehow marked off either physically or mentally, either 
you play or you don’t play. 

Unlike Huizinga, in pervasive games [20], the playful expe-
riences are situated in everyday contexts, they can be con-
tinuously ongoing, and they take place in the ‘real world’ 
rather than on a screen or a designated playground. Seen 
from this perspective, IYB is intended to be a pervasive 
play experience. When play is framed this way, the experi-
ence is heightened in two ways: the real world setting of the 
game makes the experience more ‘real’ and more 
meaningful, at the same time as ordinary life is rendered 
more playful. The pervasiveness of IYB is crucial as it is 
staged in the politically challenging area of Järva and thus 
needs to create close ties to the physical area. 

SYSTEM 
Technically, the IYB system is a mobile web application 
connected to a database-driven web server (see Figure 1 for 
screenshots). It is written in PHP and uses the CodeIgniter2 
web application framework. Consequently, the system can 
be accessed via the browser from any web-enabled mobile 
phone. It furthermore uses the location feature of the mobile 
phone offered through the browser (i.e. GPS, Wifi, or cell 
tower positioning depending on availability) to geo-tag 
each individual comment with the user’s current location. 
Users can record stories through IYB as small fragments in 
text format. Everyone can participate at eye level; there is 
no strict distinction between producers and consumers. 

The implementation of IYB is rather generic. The system is 
not restricted to be used in any particular area, and neither 
is it restricted to experiencing stories in a particular order, 
at a particular place, or on a particular topic. Instead, every 
entry is tagged with information about a place, a time of 
entry, a person, and a story context. These tags can be used 

                                                             
2 See http://codeigniter.com/ 
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to structure story material according to place, time, or the 
person creating it. Entries can be combined to create stories 
about comments (the responses to entries) or about move-
ment, so that moving from one place to another creates a 
story. They can be browsed by time, place, or user in a map 
or list view. Entries that form stories are visually connected 
on the map and listed in the entries’ detail view. Hence, 
IYB offers participants multiple ways to create stories, i.e., 
by choosing their own way of experiencing the present con-
tent, as well as entering stories of their own. 

METHOD 
The IYB system functions as the research instrument with 
which we study the use of emotions in mobile civic en-
gagement systems. During its uptime, IYB collected 390 
comments in 179 threads and was used by 78 users in total. 
It was mainly used during 4 months at the end of 2010 and 
has had a few sporadic posts ever since. The amount of use 
differed between users. Few used it throughout the whole 
period. We disregard 136 comments in 38 threads in our 
analysis that came about during two rather scaffolded (and 
artistic) activities: the exploration of and preparation for a 
play of the local theatre group, and the sculpture artist’s 
efforts to get in dialogue with and make youth reflect on 
their experiences of ‘their’ everyday places. 

What remains are 254 pertinent comments in 141 pertinent 
threads from everyday usage of IYB. We know of some of 
the users and use situations of this everyday usage, but not 
all. The system came to be used in several different situa-
tions, among them, by three high school youth (16-18 years 
old, living in the area) employed during summer as test 
subjects for development of the prototype; during arts class 
in junior high (13-15 years old) and high schools in the area 
where students went out for a walk in order to ‘record’ 
places; in very casual and personal communication among 
family members or with close friends (mostly residents of 
the area and in the same age groups, recruited through the 
previous activities); and by the occasional user that through 
one way or the other became aware of IYB. These situa-

tions were not at all separated and participants in one group 
of friends or classmates answered to comments from anoth-
er. However, we observed a general tendency that users are 
talking with and responding to people they know. These are 
the uses of IYB that we are analyzing in this paper. 

We conducted a bottom-up, open coding qualitative analy-
sis of these 141 threads and their comments in the system’s 
database received during its runtime. We went through the 
material several times during this process [25]. From the 
resulting codes we identified and developed themes and 
patterns reported on in the following section. Example 
comments and threads used in this paper were selected to 
best represent and convey these themes to the reader. 

FINDINGS 
We are structuring our findings in three themes that de-
scribe a progression from emotional to civic and locative 
aspects of IYB use. The observation that users largely use 
the system to express memories, feelings, and attitudes 
builds the fundamental basis. From there, we observe that, 
with their comments, users abstract on an inter-personal and 
a geographical dimension: (1) a progression from rather 
individualistic and personal emotions to concrete and 
collective civic discussions, and (2) threads progressing 
from notions about one place to similar notions about other 
places – i.e. a geographical expansion of threads. 

Memories, Feelings, and Attitudes 
Civic engagement systems to date typically provoke the 
more Habermasian notion of rational deliberation attracting 
arguments and opinions rather than encouraging expres-
sions of memories, feelings, and attitudes (e.g. [9]). In con-
trast, our data shows that meaningful and very personal 
conversations about everyday places emerge on IYB. About 
one fourth of the comment threads in our data directly talk 
about memories and/or feelings concerning specific places 
or neighborhoods. The majority of these also have replies. 
We are surprised by the breadth and depth of people ex-
pressing emotions through IYB. Therefore, we have found 
it useful to distinguish between feelings, memories, and 

    
Figure 1. The main screens in the application: menu for choice of view (“Latest Comments”, “Comments Created Here”, “My 

Comments”), list of comments, comment details, and map-view accessible from a comment or the list of comments. 

192



attitudes. In a common sense definition of the words, feel-
ings are emotions. The latter two, however, are also clearly 
laden with emotion and trigger emotion, but also involve 
more than ‘mere’ emotions. Memories and attitudes clearly 
do possess informative and argumentative character as well. 
Their potential for civic processes, we argue, lies in the fact 
that they interweave emotion, factual information, and ar-
guments. This is particularly apparent in the study of 
memories.  

Users reflecting on things lost and forgotten that comes 
back to their minds when they visit everyday places is a 
strong theme in our data. Participants remember and remi-
nisce how things used to be, e.g., during their childhood. It 
is relevant to highlight, however, how memories are from 
then, but feelings are from now. Places evoke childhood 
memories and this creates feelings today. These feelings are 
triggered not only by merely visiting the place, but are also 
motivated by and to be expressed through IYB. The users in 
Listing 1 would not have gotten to reflect on and express 
that feeling without the IYB system. 
• ((at his old school in the suburb)) 

“It was so much fun to shoot hoops here 
when I was younger. The whole schoolyard 
reminds me of my childhood. It feels 
wonderful, yet strange to be here...” 
[male] 

• ((at a public park downtown)) 
“I remember I always used to sit here 
and eat ice cream with my family, now I 
see other families do the same. 
Sometimes you wish you would never grow 
up.” [female] 

Listing 1. Two examples of memories at everyday places. 

These memories and feelings also develop into conversa-
tions. In Listing 2, we see a user talking about her child-
hood memories and feelings. She directly encourages peo-
ple to visit the specific place. As a reply, a user picks up the 
specific formulation of the original comment to corroborate 
and add to the feeling expressed by the original poster. He, 
however, refers to a place of his childhood and highlights 
with the last sentence why this place is important and 
meaningful to him. Conversations such as this one indicate 
an exchange of memories and feelings between users. 
• “Memories come to life when I look at 

the green grass that I when I was six 
used to visit. Today the place does not 
look like eleven years ago, which I 
don’t find odd as society develops and 
progresses. Visit the point and you 
should probably understand.” [female] 
o “Memories come to life also on this 

point because I used to play here when 
I was little. I stand outside my 
cousins house.” [male] 

Listing 2. An exchange of memories about two different 
places. 

 

Apart from feelings triggered by memories, users are also 
expressing feelings for their own sake. In our data, we find 
them on different levels: from general everyday feelings, 
e.g., about the bad weather, to deeper concerns about the 
bad environmental state of the area, or the lack of cultural 
diversity in the neighborhood. In the thread in Listing 3, we 
become witness to how a general feeling and complaint 
from the original poster sparks her and those replying to 
express their diverging environmental attitudes. These atti-
tudes only become apparent in the articulation through IYB. 
• “I dislike gray days. Especially gritty 

gray days. I hate that it's so messy and 
that the ground is filled with cigarette 
butts. Is there no one who cares about 
nature?” [female] 
o “I do not like gray days either, but 

you know this is Husby, nobody cares 
about the environment, not even I do 
it, but what is so tiresome is when my 
mom nags me when I throw things on the 
ground.” [female] 

o “I really care about nature! It is 
home!” [female] 

Listing 3. Everyday feelings, environmental concerns, and 
attitudes. 

Listing 4 similarly shows how attitudes surface from 
general feelings. The first post addresses an observation 
about cultural diversity that the same poster again 
expresses, being in another suburb, later on – seemingly 
being reminded of the earlier impression and having 
reflected on it. The first replier agrees and asks the same 
question the other way around for a popular downtown 
square. Again, we argue from this example that feelings and 
attitudes expressed on IYB can serve as a springboard for 
civic discussions. 
• “Hehe ... It feels different to be in 

Rinkeby since you do not see many 
Swedish faces here :p” [male] 

• ((same guy, a few days later, in another 
suburb)) 
“Why do I not see many Swedes here?” 
[male] 
o “This, I also wonder sometimes, but 

then I wonder why I only see Swedes at 
Stureplan.” [female] 

o “There are, but you got here at 
10:00am and everyone is asleep now. 
Hehe from [users nickname]” [male] 

Listing 4. Feelings and attitudes on cultural diversity. 

In most of these comments (especially in Listing 1 and 
Listing 2), we observe how people ascribe very personal 
meaning to these places: important places of their 
childhood, places relating to their family, the neighborhood 
they live in. We see how these personal meanings are 
inscribed in the places and thus warrant a safe dealing with 
them. These meanings derive aspects for a more general 
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meaning of these places for society at large. Small 
narratives are the means through which users of IYB 
express themselves. Memories, feelings, and personal 
meanings are the content of what they express. 

Talking it Further 1: From Emotions to Civic Discussions 
Another persistent theme are collectively meaningful civic 
discussions that emerge from the rather individualistic 
memories, feelings, and attitudes described above. Instead 
of only expressing personal feelings and general attitudes, it 
is clear that users are exchanging their different opinions 
about specific things or places that are of broader interest. 
And, instead of remaining on a vague and general level, 
conversations are becoming very concrete: users are identi-
fying concrete issues or make concrete suggestions about 
specific places or specific areas. Through identifying issues 
and making suggestions, conversations attain a formative 
character where users negotiate and discuss a preferred state 
through the system. The ‘exchange’ of feelings and memo-
ries leads to conversations about problems of the present 
and possible future courses of action. 

Listing 5 shows a pertinent example of how feelings lead to 
practical civic discussions. It starts off with a user express-
ing his discontent with a landscape feature. A second user 
replies to this dissent with a similar notion (and feeling), 
but about another place. She is wondering who is in charge 
of such decisions, for which the original poster promptly 
provides a possible answer. The two users each identify a 
very concrete imperfect condition in two specific places 
that they think can easily be remedied. They are also in-
quiring for the people responsible for such decisions in the 
silent hope that they would read it and take action. They 
want to get heard. 
• “Why doesn't anyone cut off the ugly 

clutter in the midst of the beautiful 
meadow? It covers even the view.” [male] 
o “An open meadow is usually most 

beautiful. I am myself standing on top 
of a hill, so amazingly beautiful, but 
the big tree destroys my view. Who 
takes care of those things?” [female] 
! “I think it’s the municipality 

that decides such things. There 
are many disadvantages in that 
they always have to decide, but at 
the same time it can be positive.” 
[male, original poster] 

Listing 5. Feelings leading to practical civic discussions. 

The example in the thread in Listing 6 illustrates how 
people are directly comparing the features of one place (a 
public park downtown) with their own neighborhood. It 
illustrates how they transfer good qualities of one specific 
place to the problems of another. The admiration of a statue 
by the original poster in the public park leads to the 
complaint by a replier that there are unfortunately no such 
things in the area they live in. Rather, their neighborhood is 
characterized as an area of tristesse and commercialization, 

in part, due to an enormous central shopping mall at the 
subway station. 
• ((at a public park downtown)) 

“Looking up at Karl the XII and think of 
how it used to be, during this person's 
time. Cannot help thinking how I would 
look like as a statue.” [female] 
o ((in the suburb, behind the mall)) 

“Oh how fun. Unfortunately, there are 
no statues here.” [male] 
! ((in the suburb, residential 

area)) 
“I agree, there are no statues 
here either. Really sad that there 
are no statues and other fine 
things which cheer up the streets 
everywhere!” [female, original 
poster, resend with typos 
corrected] 

! ((in the suburb, behind the mall)) 
“No, I do not see any statues here 
just shopping installations” 
[male] 

Listing 6. Civic discussions and geographic spreading. (The 
third comment has been resend by the user with typos 

corrected. The original mistyped comment has been omitted 
for readability.) 

More than merely identifying a concrete problematic situa-
tion, we argue that users start to define, negotiate, and dis-
cuss a preferred state for specific places or their living envi-
ronment as a whole. The thread in Listing 7 shows youth, 
rather creatively and freely, coming up with ideas and sug-
gestions for action to address an annoyance in their envi-
ronment that bothers them. This turns into a quick and suc-
cessive ‘brainstorming session’ via IYB among three peo-
ple gathering ideas for improvement of an identified imper-
fect state. 
• “Some taxis are so ugly!” [male] 

o “I agree! Why yellow of all colors? 
Pink or blue would be cool!” [female] 
! “Or maybe gold???” [male, original 

poster] 
o “They need a little make-up maybe” 

[male] 
! “Great idea, we make them up 

together!” [female, also second 
poster] 
• “We can put some foundation on 

them :p” [male, original 
poster] 

Listing 7. Youth ‘brainstorming’ ideas and suggestions to 
improve the current state of their living environment. 

Another group, actually co-located in this thread in Listing 
8, is expressing very concrete complaints and issues about a 
specific square in the suburb. They do not ‘like’ it at all. 
Again, they formulate and re-iterate a preferred state for 
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their living environment and discuss some very concrete 
suggestions to improve the appearance and use of this 
square towards their preferred state. 
• “A very boring square. Looks very dead 

and gloomy. Could be livened up with 
more plants or stores. A fountain or 
sculpture would get the square to look 
nicer.” [female] 

• “To create a more welcoming square one 
should perhaps turn the benches towards 
one another rather than away from each 
other?” [male] 
o “Agree. One should place the benches 

along the square's walls, so that the 
square becomes a little more open” 
[female] 

Listing 8. Youth expressing very concrete complaints and 
providing concrete suggestions. 

People are seeking real impact with their comments. They 
bring up specific problems they observe, are brainstorming 
new ideas and make suggestions, and think about the people 
in charge who could improve the current problematic situa-
tion. Through expressing their emotions, they also want to 
get heard. 

Talking it Further 2: From Notions about One Place to 
Similar Notions about Other Places 
A last theme from our data, already apparent in some of the 
examples above, is a geographical expansion of individual 
threads (Figure 2 shows a map of the geo-distributed com-
ments in the single thread of Listing 6). Users are not only 
talking about one place in a single comment thread, but are 
instead directing the conversation to other places as well 
and thereby expand their emotions and opinions geographi-
cally. Talk about one place inspires talk about and sparks 
associations to other places – a fact often overlooked by 
other locative civic engagement systems that restrict whole 
topics to a single location (e.g. [9]). 

Referring back to Listing 2 and Listing 5, we already 
learned how memories and feelings of one place spark 
similar notions of another by other users. The childhood 
memories of one person spark memories and feelings of 
another at a meaningful place of his own in Listing 2. And, 
a specific and personal issue raised about one location in 
the neighborhood is picked up and thereby corroborated at 
another by someone else in Listing 5. 

On the contrary, in Listing 6, instead of seeking similarities, 
we saw how people contrast observations in a public park 
downtown on the one side with their own suburban neigh-
borhood that they live in on the other – two very different 
areas, even perceived as opposed. The thread takes a van-
tage point in a distant location that is then contrasted to 
their own local conditions by the original and two other 
posters. Through this comparison with the downtown area, 
they criticize and thereby potentially contribute to what is 
dear to them: their own living environment. 

In Listing 9 we have an example of users discussing about 
their favorite places in the suburb. The original poster talks 
about her feelings and discontent with the suburb at large. 
She identifies a beautiful place, but complains that this is 
the only nice place and the rest of the area is being ne-
glected by city planners. The second poster replies to the 
notion of beautiful places and provides a suggestion of his 
own. He does not refer to the issues raised for the suburb at 
large. The third poster, in the same ‘beautiful area’ of the 
original poster, refers to the initial place and questions other 
qualities of it, i.e. its liveliness, thereby in a sense dimin-
ishing the observations of the original poster. The example 
shows how some aspects of a comment get picked up in a 
reply, while others do not. Interestingly, it is the theme of 
favorite places that the second poster responds to with a 
place that he really likes instead of commenting on the ac-
tual concerns raised in the original post. The third, in con-
trast, ‘returns’ to the original place and notion, but does not 
generalize to the whole suburb.  
• ((in a newer area of the suburb)) 

“Now I wonder why you just select a 
location in each area to do so amazingly 
beautiful and fine and then just not 
give a shit about the rest of the area. 
Here I think is the nicest place in 
Ärvinge but also the only nice place. 
For no one takes the trouble to make all 
places equally fine. I am pleased that 
it is so nicely done with lighting, 
pizzeria, statues and flowers but not 
anywhere else in this area. Shame on 
those responsible.” [female] 

Figure 2. Map with the thread of Figure 6 showing the original 
comment from the public park downtown (bottom right) and 
the ensuing conversation in the suburb. (The comment in the 
lower left has been resend and is thus a duplicate of the one 

next to it.) 
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o ((at the central square of the 
suburb)) 
“I think this is the finest place in 
Kista. It's probably the fountain in 
the middle that makes all things 
beautiful. Have the urge to swim in 
it!” [male] 

o ((also in Ärvinge, the newer area)) 
“I agree but it's deserted? Is it 
always like this.” [female] 

Listing 9. Discussion about favorite places and problems with 
the suburb at large. 

This thread exemplifies, how conversations may diversify 
in topic and location, thereby not always necessarily lead-
ing to coherent civic discussions. Yet, in conclusion, users 
of IYB discuss and judge about their own living environ-
ment, the area that is close and dear to them, facilitated 
through the system. Meanings ascribed to one place are also 
relevant to other places. Feelings, ideas, and issues may 
spread in any normal discussion from one to several places, 
thus, expanding conversations geographically and in 
meaning. 

DISCUSSION 
We approach the discussion in reverse order of the themes 
just presented looking at what results out of the ‘emotional’ 
basis. We start with the concepts of geographical expansion 
of threads and an inter-personal ‘abstraction’ of users in 
civic discussions. We then discuss the role of narratives, 
storytelling and playfulness in our findings. By critically 
reflecting on the three themes, we eventually argue for 
feelings, memories, and attitudes as a vantage point for 
(mobile) technology-mediated civic engagement efforts that 
seek to integrate with people’s everyday lives and their 
concerns about their living environment. 

Geographical Expansion 
Users are not only talking about one place in a single com-
ment thread, but are instead directing the conversation to 
other places as well and thereby expand their emotions and 
opinions geographically.  

The geographical expansion theme is based on a design 
(and research) choice of IYB with the plan to explore how 
stories may spread out geographically. Through our analy-
sis we are confident that this is a good design choice and, in 
itself, a novel design contribution for mobile civic engage-
ment systems. Without very much focus on it in the user 
interface design, users are already expanding their emotions 
geographically in conversations on IYB. Having each indi-
vidual comment geotagged with its own place of creation 
allows users to broadly explore the diverse aspects of their 
neighborhood and places of personal meaningfulness – a 
feature that mimics ‘normal’ conversations where we also 
often divert and make reference to other places. Instead of 
limiting conversations (and users expressing their emotions) 
to the location the original poster chose to talk about (as in 
other systems such as [9]), other commenters may, facili-
tated by the system, expand this discussion to other places. 

On the basis of our data we are convinced that this, thereby, 
not only better facilitates more natural and personally 
meaningful discussions to emerge (as users are more ‘free’ 
to talk about what they want), but also allows users to col-
lect and contrast similar aspects of different places under a 
common umbrella topic. Instead of the system being 
swamped by individual, unrelated threads about all kinds of 
different places (because everyone wants to talk about his 
or her own special place as we have seen, e.g., in Listing 2 
and Listing 9), this functional extension tends to gather 
comments in topical threads rather than spatial ones. 
Geographical hotspots can, however, still be analyzed by 
overlaying all comments and threads on a map. In our 
analysis, we have elaborated on how discussions that are 
concerned with several different places tend to indeed 
progress towards civic aspects in the course of conversation 
(e.g. in Listing 5 and Listing 6). The topical concentration 
of comments increases the chance for conversations to 
develop into relevant civic discussions (e.g. in terms of 
identifying issues and coming up with suggestions).  

The increased spatial flexibility of the system also creates 
tensions. Individual threads may be burdened with irrele-
vant comments about irrelevant places. Users in a conver-
sation may not talk about places they have all experienced 
and are personally meaningful to them if the expansion (or 
the area they are talking about) is too big. However, we 
face similar problems in other web-based conversation 
forms. It remains to be studied if the benefits outlined 
above outweigh these and other tensions. 

In sum, we argue based on our findings for the concept of 
geographically expanding comment threads. This could also 
encourage users to draw in examples and counterexamples 
from other places into their discussion, to use it as a means 
of expression in its own facilitating and gearing this prac-
tice towards more relevant civic discussions. 

Civic Discussions 
Even though the system promotes comments on personal 
thoughts that turn into quite concrete discussions on 
change, we have seen throughout the whole design process 
and in the data that the openness and flexibility also create 
tensions. Too much ‘openness’ leaves users without a clue 
of why and how to use the system. Our analysis tells us that 
people appropriate the system quite differently and that 
there are many different usages making it difficult at times 
for meaningful civic discussions to emerge. Only about one 
fourth of the comment threads concerned memories, feel-
ings, or attitudes and an even smaller amount exhibited 
some kind of value for or tendency towards civic discourse. 
Additionally, the comments and conversations in our data 
are all in all still rather short and shallow (some examples 
of which we have seen above). There are longer comments 
in short threads and shorter comments in longer threads (see 
Listing 2 and Listing 7 for two symptomatic examples). But 
conversations did not extend over longer time periods, 
involved many users posting many comments or expressing 
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many different positions. We are experiencing breadth, but 
not so much depth. In part, this can be attributed to a lack of 
critical mass of users [15] and a clear guidance of how the 
system is intended to be used among the different user 
groups. 

We of course have to ask what these discussions do for 
youth, for Stockholm municipality, for other inhabitants, 
and for other stakeholders. How helpful are they? What can 
actually be learned from them? 

Even though a lot of information in the system might be 
hard to use directly, the system still gathers input that could 
be used by the municipality, no matter what the intention of 
the user posting it was. Thoughts and feelings, as well as 
the at times not so serious solutions may be used to identify 
problems and find potential areas for improvement. While 
the comments in IYB may not necessarily be representative, 
it may be a good tool to give youth a voice. In this situation 
we need to ask ourselves how empowered youth really are 
through IYB. In this prototype probably not much, because 
there is no direct influence, but in a larger implementation 
this would be dependent on to what extent the municipality, 
and other people in charge, relate to the content. 

We may further ask ourselves if we encourage youth to 
participate only superficially (e.g. in Listing 7). If contrib-
uting with comments to a civic engagement system already 
gives them the feeling of having made a substantial effort, 
we may rob them of the urge to engage any further. They 
may, for example, refrain from directly contacting people in 
charge if they have already posted the issue or suggestion 
on IYB silently hoping it would be seen by the right person. 
Furthermore, taking action also means engaging with es-
tablished democratic instruments beyond the system itself 
(e.g. town hall meetings, focus groups, political engage-
ment). How can a path to such activities be facilitated 
through the system? 

Still we believe, if framed right, the municipality can learn 
a lot from youth expressing memories, feelings, and atti-
tudes about youth’s experiences, understandings, needs, and 
problems in their living environment – even if posted for 
different reasons. In a follow-up project, we used a similar 
system (with the added capability to take photos) in a day-
long event with a school. We asked students to take photos 
to record places they like or dislike on and around the 
school grounds. Afterwards, the students were engaged in a 
group discussion to talk about their photos. Early insights 
from that project make clear that we and Stockholm mu-
nicipality learned a lot about what is at stake in this area 
and identified several critical elements to consider for the 
upcoming restructuring of the school grounds. 

Narratives, Storytelling, and Playfulness 
Our analysis implies narratives on various levels. Individual 
comments expressing memories and/or feelings can be un-
derstood as micro-narratives in and of itself. Beyond, how-
ever, we see narratives expand over time, place, people, 

relation to each other, and topic. Such narratives interweave 
emotive, factual, and argumentative content and are key to 
trigger instances of bottom-up civic exchange among users 
– much in the sense of Barber’s notion of talk [4]. Initially, 
we see many users appropriating the system very playfully, 
trying out, gauging what to write: starting with short mes-
sages about what they are doing or where they are at, then, 
increasingly reflections on what they think, feel, or remem-
ber about a place. Descriptions of memories are extended 
with descriptions of what feelings this creates now. 

These narratives are followed up by other users, and when 
read together create a story about the place, and sometimes 
related places as well. This ties in to the inspiration from 
Deboard [11], where dérives and psychogeographical maps 
create a collective experience. In this it is possible to get a 
qualitative and personal understanding of a place from the 
point of view of a few users, a view we can evaluate in 
similar ways as cultural probes [14]. The stories often move 
from reflecting on a memory in the past, to describing a 
feeling today. These stories are vague, personal, playful, 
and maybe sometimes even made up. They are part of an 
everyday playful behavior [17, 20], but still useful to get a 
deeper understanding of the place. The playful freedom of 
testing and trying in any way you like combined with sto-
rytelling makes this a powerful tool to tell what you want to 
tell, as long as we manage to listen. 

CONCLUSION 
The central argument of this paper is that we see meaning-
ful insights emerge out of memories, feelings, and attitudes 
expressed by the youth users of IYB. This insight is re-
vealing for the neighborhood community as well as the mu-
nicipality. Essentially we argue that an approach for civic 
engagement systems with a vantage point in emotions is 
better apt at understanding what is actually behind people’s 
opinions and arguments, providing some idea of why they 
might think the way they do. In contrast to approaches that 
focus on rational discussions, on arguments and opinions 
often expected to be void of emotions (though they never 
are) (e.g. [9]), this vantage point provides more context and 
a better way to actually understand people’s standpoints in 
a discussion. Even more, if these emotions lead people to 
actually discuss civic matters, to identify issues and suggest 
solutions for their neighborhood, to provide said arguments 
and opinions, and if these emotions lead people to talk 
about different places in their neighborhood that are dear 
and meaningful to them, then this vantage point proves to 
be very fruitful – as we have shown in our analysis. While 
this is the case, such use practices emerge and develop over 
time and thus necessitate a longer-term study. 

We add to previous work this argument for emotions in 
civic engagement systems. And we highlight that this is 
even more relevant for the socio-politically disenfranchised 
youth we are working with (and for) that are prone to be 
unheard and may rather express personal emotions and ex-
periences than abstracted arguments. However, the system 
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we have presented here is only a prototype, a research 
vehicle. In the spirit of action research, our efforts are not 
useful for the neighborhood community until they lead to 
actual change. People seek real impact with their com-
ments. If they do, we need to actually listen to them or else 
such systems become meaningless. 
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