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Abstract

7KH�SXUSRVH�RI�WKLV�SDSHU�LV�WR�VKHG�OLJKW�RQ�WKH�FRQFHSW�RI�0DD6�DQG�ZKDW�FKDUDFWHUL]HV�D�¶0DD6�VHUYLFH·��
DV�ZHOO�DV� WR�SURSRVH�D� WRSRORJ\�RI�0DD6�DV�D� WRRO�IRU�IDFLOLWDWLQJ�WKH�GLVFXVVLRQ�RI�0DD6��HQDEOLQJ�WKH�
¶FRPSDULVRQ� RI·� GLIIHUHQW� VHUYLFHV�� XQGHUVWDQGLQJ�0DD6·� SRWHQWLDO� HIIHFWV�� DQG� DLGLQJ� WKH� LQWHJUDWLRQ� RI�
VRFLHWDO� JRDOV� LQWR�0DD6� VHUYLFHV�� %DVHG� RQ� D� OLWHUDWXUH� UHYLHZ� DQDO\]LQJ� H[LVWLQJ� GHÀQLWLRQV�� DQG� DQ�
H[SHUW�ZRUNVKRS�LGHQWLI\LQJ�NH\�DVSHFWV�DQG�DVFHUWDLQLQJ�VHUYLFH�GLIIHUHQWLDWLRQV�DFFRUGLQJO\��WKH�UHVXOWLQJ�
SURSRVHG�WRSRORJ\�FRQVLVWV�RI�0DD6�/HYHOV���WR���DV�FKDUDFWHUL]HG�E\�GLIIHUHQW�W\SHV�RI�LQWHJUDWLRQ����QR�
LQWHJUDWLRQ����LQWHJUDWLRQ�RI�LQIRUPDWLRQ����LQWHJUDWLRQ�RI�ERRNLQJ�DQG�SD\PHQW����LQWHJUDWLRQ�RI�WKH�VHUYLFH�
RIIHU�� LQFOXGLQJ�FRQWUDFWV�DQG�UHVSRQVLELOLWLHV����LQWHJUDWLRQ�RI�VRFLHWDO�JRDOV��7KH�OHYHOV�DUH�GHVFULEHG�LQ�
WHUPV�RI� WKHLU�DGGHG�YDOXH�DQG�IXUWKHU�GLVFXVVHG�UHJDUGLQJ� LPSOLFDWLRQV� IRU�EXVLQHVV�� VRFLHW\��XVHUV��DQG�
WHFKQLFDO�UHTXLUHPHQWV��7KHQ��D�GHHSHU�GLVFXVVLRQ�DOVR�GHOYHV�LQWR�WKH�SRWHQWLDO�LQ�H[SDQGLQJ�XSRQ�/HYHO���
DQG�ZD\V�E\�ZKLFK�VHUYLFHV�DQG�VRFLHWDO�JRDOV�FDQ�EHFRPH�PRUH�IXOO\�LQWHJUDWHG��7KH�SURSRVHG�WRSRORJ\�
DGGV�FODULW\� WR� WKH�GLVFXVVLRQ�RI� VXFK�D� WUHQGLQJ� WRSLF�DQG�HQDEOHV� WKH�SRVLWLRQLQJ�RI� VHUYLFHV�DORQJ� WKH�
0DD6�VSHFWUXP��,W�DOVR�GHHSHQV�WKH�XQGHUVWDQGLQJ�RI�ZK\�0DD6�FDQ�WDNH�WLPH�WR�HVWDEOLVK��DQG�FDQ�KHOS�
VXSSRUW� WKH�GHYHORSPHQW�RI� DFWLRQ�SODQV� LQ� WHUPV�RI�ZKDW�QHHGV� WR�EH�GRQH�GHSHQGLQJ�RQ�ZKDW� W\SH�RI�
0DD6�RQH�ZDQWV�WR�GHYHORS��)XUWKHU�DQDO\VLV�LV�GHVLUDEOH�UHJDUGLQJ�WKH�SRVVLELOLWLHV�DQG�SUREOHPV�OLQNHG�
ZLWK�WKH�GLIIHUHQW�OHYHOV�RI�0DD6��6XFK�DQ�DQDO\VLV�LV�NH\�WR�XQGHUVWDQGLQJ�ZKLFK�HIIHFWV�FDQ�EH�DFKLHYHG�
YLD�WKH�LPSOHPHQWDWLRQ�RI�GLIIHUHQW�OHYHOV�RI�0DD6�VHUYLFHV�LQ�WHUPV�RI�H�J��VRFLDO��HFRQRPLF�DQG�HFRORJLFDO�
VXVWDLQDELOLW\��DQG�EXVLQHVV�SRWHQWLDO�

KEYWORDS Mobility as a Service (MaaS), integration, value creation, societal goals, business models
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Introduction

0RELOLW\�DV�D�6HUYLFH��0DD6��LV�RIWHQ�GHVFULEHG�DV�DQ�HPHUJLQJ�VWUDWHJ\�WR�UHRUJDQL]H�WUDQVSRUW�LQ�RUGHU�WR�
WDFNOH�PRELOLW\�DQG�VXVWDLQDELOLW\�FKDOOHQJHV�YLD�RIIHULQJ�DQ�DOWHUQDWLYH�WR�SULYDWH�YHKLFOH�RZQHUVKLS��,W�PD\�
GR�VR�E\��IRU�H[DPSOH��FRPELQLQJ�GLIIHUHQW�W\SHV�RI�PRELOLW\�VHUYLFHV�DV�SDUW�RI�D�VLQJOH��VHDPOHVV�RIIHULQJ�
WKDW�LV�PDGH�DYDLODEOH�WR�XVHUV�YLD�VXEVFULSWLRQ�EDVHG�VPDUWSKRQH�DSSOLFDWLRQV��%HXWHO�HW�DO���������*ROGPDQ�
DQG�*RUKDP��������6RFKRU� HW� DO��� �������+RZHYHU�� WKHUH� LV� FXUUHQWO\� OLWWOH� DJUHHPHQW�RQ�D� ¶GHÀQLWLRQ·�RI�
0DD6��RQ�ZKDW�PDNHV�D�VHUYLFH�D�¶0DD6�VHUYLFH·��RU�RQ�KRZ�WR�¶FRPSDUH·�0DD6�VHUYLFHV��$GGLWLRQDOO\��0DD6�
LV�DOVR�FRPPRQO\�UHIHUUHG�WR�XVLQJ�WKH�UXEULFV�¶FRPELQHG·�RU�¶LQWHJUDWHG·�PRELOLW\�VHUYLFHV��HWF��,V�0DD6�
GHÀQDEOH��DQG�DUH�WKHVH�FRQFHSWV�²�0DD6��FRPELQHG�PRELOLW\��DQG�LQWHJUDWHG�PRELOLW\�²�WKH�VDPH��RU�DUH�
WKHUH�GLIIHUHQFHV"�

$V�HQYLVLRQHG��0DD6�UHSUHVHQWV�D�UDGLFDO�LQQRYDWLRQ�WKDW�FRXOG�SRWHQWLDOO\�UHYROXWLRQL]H�WKH�WUDQVSRUW�V\VWHP��
ERWK�LQ�WHUPV�RI�SDVVHQJHU�DQG�JRRGV�WUDQVSRUWDWLRQ��*HQHUDOO\��ZKHQ�UDGLFDO�LQQRYDWLRQV�HPHUJH��WKHUH�LV�DQ�
LQLWLDO�¶ÁXLG·�SKDVH�WKDW�LV�FKDUDFWHUL]HG�E\�H[SHULPHQWDWLRQ�ZLWK�PXOWLSOH�FRPSHWLQJ�SURGXFW�VHUYLFH�GHVLJQV�
�$EHUQDWK\�DQG�8WWHUEDFN���������$W�WKLV�VWDJH��XQFHUWDLQW\�SUHYDLOV�DQG�WKH�DSSOLFDWLRQV�RI�WKH�LQQRYDWLRQ�LQ�
TXHVWLRQ�DUH�XQFOHDU��8QFHUWDLQW\�LV�UHVROYHG�LQ�D�ODWHU��WUDQVLWLRQDO�SKDVH��DV�WKH�PDUNHW�FRQVROLGDWHV�WR�VHOHFW�
D�GRPLQDQW�GHVLJQ��LELG���7KH�ÁXLGLW\�RI�0DD6�SRVHV�DW�OHDVW�WZR�SUREOHPV��)LUVW��DV�WKH�K\SH�JURZV��DQG�DV�
LQFUHDVLQJ�QXPEHUV�RI�SUDFWLWLRQHUV�HQJDJH�ZLWK�0DD6��TXHVWLRQV�UHPDLQ�DERXW�¶ZKDW�0DD6�LV·��<HW�GHÀQLQJ�
WKH�0DD6�FRQFHSW�LQ�WHUPV�RI�WKH�FRQWHQW�RI�WKH�VHUYLFH�DQG�LWV�DSSOLFDWLRQV�FDQ�EH�FRQVLGHUHG��DW�WKH�SUHVHQW��
ÁXLG�VWDJH�RI�GHYHORSPHQW��DQ�XQZLVH�DQG�SUHPDWXUH�XQGHUWDNLQJ��6HFRQG��WKH�ÁXLGLW\�RI�WKH�FRQFHSW�FUHDWHV�
FKDOOHQJHV�LQ�WHUPV�RI�JRYHUQLQJ�D�WUDQVLWLRQ�WR�D�0DD6�EDVHG�WUDQVSRUW�V\VWHP��,I�ZH�GR�QRW�NQRZ�ZKDW�
0DD6�LV��KRZ�FDQ�ZH�NQRZ�ZKDW�D�0DD6�EDVHG�WUDQVSRUW�V\VWHP�FDQ�RU�ZLOO�GHOLYHU�LQ�WHUPV�RI�VXVWDLQDEOH�
RXWFRPHV"�2QH�ZD\�WR�GHDO�ZLWK�WKLV�XQFHUWDLQW\�LV�WR�GHYHORS�D�FKDUDFWHUL]DWLRQ�RI�0DD6�WKDW�HPEUDFHV�WKH�
ÁXLGLW\�RI�WKH�FRQFHSW��

+HQFH�WKH�SXUSRVH�RI�WKLV�SDSHU�LV�WR�GHYHORS�D�WRSRORJLFDO�DSSURDFK�WR�FKDUDFWHUL]LQJ�WKH�0DD6�FRQFHSW�
LQ� RUGHU� WR�� ��� IDFLOLWDWH� PRUH� PHDQLQJIXO� GLVFXVVLRQV� RI� WKH�0DD6� FRQFHSW�� ��� HQDEOH� WKH� ¶FRPSDULVRQ�
RI·�GLIIHUHQW�VHUYLFHV�����XQGHUVWDQG�0DD6·� UHTXLUHPHQWV�DQG�HIIHFWV� LQ� WHUPV�RI�VRFLHW\��EXVLQHVV��XVHUV�
FXVWRPHUV��DQG�WHFKQRORJ\��DQG����DLG�LQ�WKH�LQWHJUDWLRQ�RI�VRFLHWDO�JRDOV��7KH�SDSHU�DFFRPSOLVKHV�WKLV�YLD�D�
OLWHUDWXUH�UHYLHZ�DQG�D�PXOWL�VWDNHKROGHU�ZRUNVKRS�RI�0DD6�H[SHUWV��UHVXOWLQJ�LQ�D�SURSRVHG�WRSRORJ\��ZKLFK�
LV�IXUWKHU�GLVFXVVHG�DQG�DQDO\]HG�
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Motivation and Method

,Q� OLJKW� RI� WKH� FXUUHQW� GLVFXVVLRQ� RI�ZKDW�0DD6� LV� �RU� LV� QRW�� DQG�ZKDW� FKDUDFWHUL]HV� D� ¶0DD6� VHUYLFH·��
DQG�DIWHU�PDQ\�UHTXHVWV�IURP�WKLUG�SDUWLHV�UHJDUGLQJ�GHÀQLWLRQV�DQG�FODVVLÀFDWLRQV��WKH�DXWKRUV�GHFLGHG�WR�
DQDO\]H�WKH�FRQFHSWV�DQG�VHUYLFHV�DQG�SURSRVH�D�WRSRORJ\�WR�DQVZHU�WKHVH�TXHVWLRQV��$�WRSRORJ\�DOVR�SURYLGHV�
DGGHG�YDOXH�LQ�WHUPV�RI��DGGLQJ�FODULW\�WR�WKH�GLVFXVVLRQ�RI�VXFK�D�WUHQGLQJ�WRSLF��EHLQJ�DEOH�WR�SURPRWH�WKH�
FRQFHSW�DQG�SRVLWLRQ�D�VHUYLFH�ZLWKLQ�WKH�0DD6�VSHFWUXP��DQG��ZKHQ�GLVFXVVLQJ�ZLWK�GHFLVLRQ�PDNHUV��EHLQJ�
DEOH� WR�H[SODLQ�ZK\�0DD6�FDQ�WDNH� WLPH�WR�HVWDEOLVK�E\�LGHQWLI\LQJ�YDULRXV�EDUULHUV�DQG�HQDEOHUV�IRU� WKH�
GLIIHUHQW�WRSRJUDSKLFDO�OHYHOV��DQG�VXSSRUWLQJ�WKH�GHYHORSPHQW�RI�DFWLRQ�SODQV�UHJDUGLQJ�ZKDW�QHHGV�WR�EH�
GRQH�GHSHQGLQJ�RQ�ZKDW�W\SH�RI�0DD6�RQH�ZDQWV�WR�GHYHORS��

)LUVW��D� OLWHUDWXUH� UHYLHZ�ORRNHG�DW�H[LVWLQJ�GHÀQLWLRQV�RI�0DD6�DQG�VLPLODU�FRQFHSWV� LQ�RUGHU� WR� LGHQWLI\�
FRPPRQDOLWLHV� DQG� GLIIHUHQFHV� �.DUOVVRQ�� ������ LQ� 6ZHGLVK��� ZKLFK� LV� VXPPDUL]HG� LQ� WKH� QH[W� VHFWLRQ��
6HFRQG��D�PXOWL�VWDNHKROGHU�ZRUNVKRS�ZDV�KHOG�LQ�RUGHU�WR�VWUXFWXUH�WKH�WRSRORJ\��7KH�ZRUNVKRS�WRRN�SODFH�
LQ�1RYHPEHU������LQ�*RWKHQEXUJ��6ZHGHQ��ZLWK�VHYHQ�H[SHUWV�UHSUHVHQWLQJ�WKH�IROORZLQJ�0DD6�VWDNHKROGHU�
W\SHV��0DD6� RSHUDWRU�� WUDQVSRUW� VHUYLFH� SURYLGHU�� UHVHDUFKHU�� DQG� IXQGHU� �VWUDWHJLF� LQQRYDWLRQ� SURJUDP���
:RUNVKRS�SDUWLFLSDQWV�ZHUH�WR��LGHQWLI\�UHOHYDQW�DVSHFWV�RI�0DD6��DQDO\]H�H[LVWLQJ�0DD6�RU�VLPLODU�VHUYLFHV�
LQ� WHUPV�RI� WKH� LGHQWLÀHG�DVSHFWV��DQG�ÀQDOO\��GHÀQH�DQG�GHVFULEH�0DD6� OHYHOV��DV�ZHOO�DV�SODFH�VHUYLFHV�
DW�WKH�EHVW�PDWFKLQJ�OHYHO��5HVXOWV�IURP�ERWK�WKH�OLWHUDWXUH�UHYLHZ�DQG�WKH�ZRUNVKRS�DUH�SUHVHQWHG�EHORZ��
FXPXODWLQJ�LQ�WKH�SURSRVHG�0DD6�WRSRORJ\�DQG�DX[LOLDU\�GLVFXVVLRQ��

Results: Literature Review of Concepts and Definitions (Karlsson, 2016)

Combined Mobility (CM)

6HYHUDO�RUJDQL]DWLRQV�XVH�WKH�FRQFHSW�RI�¶FRPELQHG�PRELOLW\·��H�J��8,73��������6DPWUDÀNHQ��������9lVWWUDÀN�
LQ�6PLWK�HW�DO����������ZKLFK�WHQGV�WR�IRFXV�RQ�FRPELQLQJ�modes�LQ�JHQHUDO��SHUKDSV�ZLWK�WKH�IDFLOLWDWLRQ�RI�
SODQQHUV��SXUFKDVLQJ�IXQFWLRQV��HWF��7KH�GHÀQLWLRQV�RI�&0�DUH�W\SLFDOO\�EURDG�²�DORQJ�WKH�OLQHV�RI�¶VPDUW�
VHUYLFHV��IURP�SODQQLQJ�WR�SXUFKDVLQJ·�ZKLFK�PD\�FRPSOHPHQW�SXEOLF�WUDQVSRUW��37��RU�ZKLFK�PD\�HQWDLO�
QRW�QHHGLQJ�WR�RZQ�D�SULYDWH�FDU�²�OHDYLQJ�RSHQ�ZKDW�VXFK�VHUYLFHV�FDQ�HQWDLO��DQG�WKXV�ODFNLQJ�JXLGDQFH�DV�
to how�WR�DFKLHYH�VXFK�VHUYLFHV��H�J��KRZ�WR�FRPELQH�PRGHV�

Mobility as a Service (MaaS)

7KH�0DD6�FRQFHSW�WHQGV�WR�IRFXV�RQ�WKH��DVSHFWV�RI�WKH��service and not the modes, and sometimes brings 
LQ�WKH�WHUP�¶LQWHJUDWLRQ·��H�J��+LHWDQHQ��������.DPDUJLDQQL��������.|QLJ��HW�DO���������0DD6�$OOLDQFH��������
7UDÀNYHUNHW��������7UDQVSRUW�6\VWHPV�&DWDSXOW���������0DQ\�ZHOO�HVWDEOLVKHG�SKHQRPHQD��H�J��FDUVKDULQJ�DQG�
WD[LV��FDQ�EH�GHVFULEHG�LQ�WHUPV�RI�PRELOLW\�VHUYLFHV��EXW�GHÀQLWLRQV�RI�WKH�¶QHZ·�0DD6�FRQFHSW�DOVR�LQFOXGH�
RWKHU�VLJQLÀFDQW�HOHPHQWV��VXFK�DV�FXVWRPHUV·�QHHGV��SHUVRQDOL]HG�WDLORUHG�DQG�FRPSUHKHQVLYH�VROXWLRQV��DQ�
LQWHUIDFH��D�PRELOLW\�SODWIRUP��LQWHJUDWHG�SD\PHQW��D�FRQWUDFW��D�VHUYLFH�RIIHU��D�EXVLQHVV�PRGHO��D�VHUYLFH�
SURYLGHU��HWF��7KH�DVSHFWV�RI�JRRGV�WUDQVSRUW��0DD6�$OOLDQFH��������DQG�VXVWDLQDELOLW\��0$$6L)L(�SURMHFW��
.|QLJ�HW�DO���������GR�DSSHDU��DOEHLW�UDUHO\�
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Integrated Mobility Services (IMS)

7KH�FRQFHSW�RI�,QWHJUDWHG�0RELOLW\�6HUYLFHV��,06��LV�RIWHQ�XVHG�LQ�OLPLWHG�UHIHUHQFH�WR�LQWHJUDWHG�information 
VHUYLFHV��L�H��VHUYLFHV�WKDW�LQWHJUDWH�LQIRUPDWLRQ�DERXW�GLIIHUHQW�PRGHV�DQG�IURP�GLIIHUHQW�VHUYLFH�SURYLGHUV��
7KLV�LV�LQ�D�ZD\�XQIRUWXQDWH��DV�WKLV�FRQFHSW�FRXOG�SRWHQWLDOO\�EHVW�FDSWXUH�WKH�FHQWUDO�HOHPHQWV�RI�WKHVH�¶QHZ·�
PRELOLW\�FRQFHSWV��FI��WKH�SUHYLRXV�VHFWLRQ�RQ�0DD6���%URDGHU�GHÀQLWLRQV�RI�,06��H�J��.���������0XNWKDU�
/DQGJUHQ� HW� DO��� ����� tend to emphasize integration of various services� LQ� WHUPV� RI� H�J��PXOWLPRGDOLW\��
LQIRUPDWLRQ��SD\PHQW��DQG�HYHQ�RWKHU�UHODWHG�VHUYLFHV��GHOLYHULHV��UHSDLUV��YLD�D�VLQJOH�FRPPRQ�LQWHUIDFH��

Conclusions from the literature review

7KHUH�LV�FXUUHQWO\�QR�HVWDEOLVKHG�GHÀQLWLRQ�RI�0DD6��RU�&0�RU�,06���DQG��DV�GLVFXVVHG�DERYH��LW�LV�OLNHO\�
SUHPDWXUH�WR�SURYLGH�¶RQH�GHÀQLWLRQ·�DW�WKLV�HDUO\�VWDJH�RI�0DD6�GHYHORSPHQW��'LIIHUHQW�GHVFULSWLRQV�DQG�
GHÀQLWLRQV�KLJKOLJKW�VRPH�FRPPRQ�DQG�VRPH�GLIIHUHQW�FHQWUDO�HOHPHQWV��DOWKRXJK��QR�PDWWHU�WKH�WHUP��LW�LV�
DERXW�

• 2IIHULQJ�D�service�ZLWK�FXVWRPHU�XVHU�WUDYHOHU�WUDQVSRUW�QHHGV�DV�WKH�PDLQ�IRFXV�
• 2IIHULQJ�mobility�UDWKHU�WKDQ�WUDQVSRUW�
• 2IIHULQJ�integration�RI�WUDQVSRUW�VHUYLFHV��LQIRUPDWLRQ��SD\PHQW�DQG�WLFNHWLQJ�

,Q�WHUPV�RI�LQWHJUDWLRQ��WKHUH�QHHGV�WR�EH�D�FOHDUHU�FKDUDFWHUL]DWLRQ�RI�GLIIHUHQW�W\SHV�RI�LQWHJUDWHG�VHUYLFHV��
7KH�FKDOOHQJHV�IDFHG�LQ�WKH�GHYHORSPHQW�RI�LQWHJUDWHG�VHUYLFHV�DUH�DW�OHDVW�SDUWLDOO\�UHODWHG�WR�ZKLFK�W\SHV�
RI�VHUYLFH�HOHPHQWV�DUH�WR�EH�LQWHJUDWHG�DQG�WR�ZKLFK�GHJUHH��'HVSLWH�WKLV��DQG�DOWKRXJK�YDULRXV�DQDO\VHV�
KDYH�H[SORUHG�EDUULHUV�RI�0DD6��H�J��+ROPEHUJ�HW�DO���������0XNWKDU�/DQGJUHQ��������6RFKRU�HW�DO�������D��
7UDQVSRUW�6\VWHPV�&DWDSXOW���������WKHUH�LV�QRW�\HW�DQ\�WKRURXJK�DQDO\VLV�RI�WKH�FRQQHFWLRQV�EHWZHHQ�WKH�
GLIIHUHQW�W\SHV�RI�LQWHJUDWHG�VHUYLFHV�DQG�WKH�VHUYLFHV·�FKDOOHQJHV�DQG�SRWHQWLDOV��,QWHJUDWLRQ�FDQ��IRU�H[DPSOH��
FRPSULVH�

• ,QWHJUDWHG�LQIRUPDWLRQ�VHUYLFHV���PXOWLPRGDO�WUDYHO�LQIRUPDWLRQ��7KLV��WRJHWKHU�ZLWK�LQWHJUDWHG�SD\PHQW�
VHUYLFHV��FDQ�EH�FRQVLGHUHG�0DD6·�¶FRUH·�

• ,QWHJUDWHG�ERRNLQJ�RU�WLFNHWLQJ��H�J��D�¶VPDUWFDUG·�RU�D�PRELOH�DSS�WKDW�FDQ�SURYLGH�DFFHVV�WR�GLIIHUHQW�
PRGHV�

• ,QWHJUDWHG�SD\PHQW�RU�LQYRLFLQJ�
• 2UJDQL]DWLRQDO� LQWHJUDWLRQ��&ROODERUDWLRQ�EHWZHHQ�GLIIHUHQW� WUDQVSRUW�SURYLGHUV� �FDU�� DQG�ELNHVKDULQJ��

WD[L��EXV��WUDLQ��HWF���LV�D�SUHUHTXLVLWH�IRU�LQWHJUDWHG�PRELOLW\��EXW�KRZ�WKDW�FROODERUDWLRQ�RFFXUV�ZLOO�GLIIHU�
EHWZHHQ�0DD6�VHUYLFHV�

• %XQGOLQJ��ZKLFK�HQWDLOV�H�J��D�VXEVFULSWLRQ�WR�WULSV�ZLWK�GLIIHUHQW�PRGHV��7KLV�W\SH�RI�LQWHJUDWLRQ�KDV�VR�
IDU�EHHQ�WKH�H[FHSWLRQ�UDWKHU�WKDQ�WKH�QRUP��EXW�WKLV�PD\�FKDQJH�LQ�WKH�IXWXUH��$QDO\VHV�RI�WKH�VXFFHVV�
IDFWRUV� RI� WKH�8EL*R�SLORW� LQ� WHUPV� RI� ERWK� FXVWRPHU� VDWLVIDFWLRQ� DQG� EHKDYLRUDO� FKDQJH� VKRZHG� WKH�
LPSRUWDQFH�RI�GHYHORSLQJ�WKH�VHUYLFH�DQG�LWV�RIIHU�WR�WKH�FXVWRPHUV��6RFKRU�HW�DO�������E��
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Results: Workshop and the Development of the Proposed Topology

'XULQJ�WKH�ZRUNVKRS��DVSHFWV�RI�GLIIHUHQW�SHUVSHFWLYHV�²�VRFLHWDO��EXVLQHVV��XVHU�FXVWRPHU��DQG�WHFKQLFDO�²�
ZHUH�ÀUVW�LGHQWLÀHG�DQG�GLVFXVVHG��DQG�WKHQ�FROOHFWLYHO\�QDUURZHG�GRZQ�WR�D�OLPLWHG�QXPEHU�RI�NH\�DVSHFWV�
�XQGHUOLQHG�EHORZ�� LQ� WHUPV�RI�both� RYHUDOO� LPSRUWDQFH� DQG�GLIIHUHQWLDWLRQ� LQ� VHUYLFH� OHYHOV� �L�H�� KRZ�GR�
GLIIHUHQW�VHUYLFHV�GLIIHU�IURP�HDFK�RWKHU���'XH�WR�WLPH�FRQVWUDLQWV��WKH�ZRUNVKRS�GLG�QRW�IXUWKHU�GHOYH�LQWR�
PRUH�VSHFLÀF�VWDNHKROGHU�SHUVSHFWLYHV��H�J��HPSOR\HUV��WRXULVP��KRXVLQJ�

)URP�WKH�societal��RU�SROLF\��SHUVSHFWLYH��WKH�DVSHFWV�FRQVLGHUHG�PRVW�UHOHYDQW�ZHUH�WKH�HIIHFW�RQ��SULYDWH�
FDU�RZQHUVKLS��FXUUHQW�DQG�SRWHQWLDO���SULYDWH�FDU�XVH��FRQJHVWLRQ�DQG�HPLVVLRQV���XVH�RI�UHVRXUFHV��PDWHULDOV��
HQHUJ\��HWF���DQG�H[LVWLQJ�LQIUDVWUXFWXUH��VXVWDLQDEOH�DFFHVVLELOLW\��XUEDQ�SODQQLQJ and, in the long term, a 
FLW\·V�DWWUDFWLYHQHVV�DQG� OLYDELOLW\��PDQDJHPHQW�RI� WUDIÀF�DQG�PRELOLW\��DWWLWXGHV�DQG�DZDUHQHVV��HTXLWDEOH�
DFFHVV��VRFLDO�DQG�JHRJUDSKLFDO���LQQRYDWLRQ��HPSOR\PHQW��DQG��LQ�WKH�IXWXUH��DXWRPDWHG�YHKLFOHV�

)RU�business��WKH�IROORZLQJ�ZHUH�FRQVLGHUHG�LPSRUWDQW��QHZ�FXVWRPHUV��QXPEHU�DQG�W\SH��L�H��QHZ�PDUNHWV���
QHZ� EXVLQHVV�PRGHOV�� EXQGOLQJ� DQG� SULFLQJ�� EHFRPLQJ� D�PDUNHW� SOD\HU�� UHGXFHG� FRVWV� �H�J�� UHFUXLWPHQW��
VXSSRUW��PDQDJHPHQW��� LQWHJUDWLRQ�FRVWV�� FKDQJHV� LQ�PRGH�XVH�� LQÁXHQFLQJ�XVH��H[FOXVLYLW\� �FRPSHWLWLYHO\�
QHXWUDO���WKH�FXVWRPHU�UHODWLRQVKLS�DQG�¶RZQLQJ·�WKH�FXVWRPHU��branding, contracts, EXUGHQ�RI�UHVSRQVLELOLW\��
OLDELOLW\�DQG�JXDUDQWHHV��&HUWDLQ�DVSHFWV�PD\�EH�PRUH�RU�OHVV�LPSRUWDQW�LI�WKH�0DD6�VHUYLFH�LV�D�¶EURNHUDJH·�
YHUVXV�D�PRELOLW\�PDUNHWSODFH��

)URP� WKH� user/customer� SHUVSHFWLYH�� LGHQWLÀHG� LPSRUWDQW� DVSHFWV� LQFOXGHG�� KRZ�ZHOO� WKH� VHUYLFH� PHHWV�
RQH·V�HQWLUH�PRELOLW\�QHHGV��LQFOXGLQJ�DFFHVVLELOLW\�DQG�GRRU�WR�GRRU�VROXWLRQV���ZKDW�WUDQVSRUW�VHUYLFHV�DUH�
LQFOXGHG�DQG�ZKHUH�WKH\�DUH�ORFDWHG��breadth of service���EXQGOLQJ�SDFNDJLQJ��ÁH[LELOLW\��HDV\�WR�PRGLI\��
PLQLPDO�ORFN�LQ�HIIHFWV��HWF����ORZ�ULVN�WULDODELOLW\��FRVW�DQG�SULFH�ZRUWKLQHVV��EXUGHQ�RI�UHVSRQVLELOLW\��OLDELOLW\�
DQG�JXDUDQWHHV��FXVWRPHU�VXSSRUW��SHUVRQDOL]DWLRQ�DQG�FXVWRPL]DWLRQ��GHFLVLRQ�VXSSRUW��H�J��WUDYHO�SODQQLQJ���
WLFNHWLQJ�DQG�SD\PHQW�VROXWLRQV��HDV\�WR�ERRN�PRGLI\�DXWKHQWLFDWH�DQG�SD\���XVDELOLW\��ERWK�WKH�LQWHUIDFH�DQG�
KRZ�HDV\�LW�LV�WR�XQGHUVWDQG�WKH�RIIHU��SULFLQJ��HWF����DQG�GDWD�VHFXULW\�DQG�SURWHFWLRQ��RZQHUVKLS��VKDULQJ��
HWF����)RU�%�%��HYHQ�HDV\�DGPLQLVWUDWLRQ�DQG�LPSURYHG�DFFHVVLELOLW\�IRU�HPSOR\HHV��FXVWRPHUV�DQG�YLVLWRUV�

)URP�WKH�technical�SHUVSHFWLYH��WKH�IROORZLQJ�ZHUH�LGHQWLÀHG�DV�UHOHYDQW��information�SODQQLQJ�IXQFWLRQ�at 
GLIIHUHQW�OHYHOV��D��¶RQO\·�FHQWUDOL]HG�LQIRUPDWLRQ��E��PXOWLPRGDO�WUDYHO�SODQQHU��DQG�F��DVVLVWDQW�L�H��WDNLQJ�
RQH·V�VFKHGXOH�LQWR�DFFRXQW���SD\PHQW�VROXWLRQV��$3,V��SODWIRUPV��ERWK�IURQW��DQG�EDFN�HQG�VROXWLRQV���GDWD�
DQDO\VLV��LQWHJUDWLRQ�ZLWK�H[LVWLQJ�V\VWHPV��DQG�XVHU�LQWHUIDFH�

1H[W� LQ� WKH�ZRUNVKRS�� SDUWLFLSDQWV� LGHQWLÀHG� H[DPSOHV� RI�0DD6� RU� VLPLODU� VHUYLFHV�� DQG�� WR� WKH� EHVW� RI�
WKHLU�NQRZOHGJH�DERXW�VSHFLÀF�VHUYLFHV��DWWHPSWHG�WR�EUHDN�GRZQ�KRZ�WKH�VHUYLFHV�GLIIHUHG�EDVHG�RQ�WKH�
DERYH�� LGHQWLÀHG� NH\� DVSHFWV� �XQGHUOLQHG��� VHH� )LJXUH� ���$PRQJ� H[LVWLQJ� VHUYLFHV�ZHUH� LGHQWLÀHG�� WUDYHO�
SODQQHUV��ZLWK�RU�ZLWKRXW�UHDO�WLPH�LQIRUPDWLRQ���WUDYHO�SODQQHUV�ZLWK�WLFNHWLQJ�DQG�SD\PHQW�IXQFWLRQV��H�J��
0RRYLW���WUDYHO�SODQQHUV�ZLWK�ERRNLQJ�DQG�SD\PHQW�IXQFWLRQV��H�J��60,/(���PRELOLW\�PDUNHWSODFHV��H�J��LQ�WKH�
1HWKHUODQGV���¶SXEOLF�WUDQVSRUW�SOXV·��H�J��+DQQRYHU�0RELO���DQG�¶0DD6�RSHUDWRUV·��H�J��8EL*R��:KLP�0DD6�
*OREDO���)RU�FRPSDUDWLYH�SXUSRVHV��D�XQLPRGDO�VHUYLFH��8EHU��ZDV�LQFOXGHG��

5HJDUGLQJ�)LJXUH����7KLV�ÀJXUH�LV�PDLQO\�EDVHG�RQ�WKH�SHUVSHFWLYHV�RI�WKH�FXVWRPHU��SURYLGHU�DQG�EXVLQHVV��
DV��LI�D�VHUYLFH�GRHV�QRW�GHOLYHU�YDOXH�WR�WKH�FXVWRPHU�RU�SURYLGHU��DQG�LI�WKH�YDOXH�FDQQRW�EH�FDSWXUHG�E\�WKH�
EXVLQHVV��WKHQ�WKH�VHUYLFH�LV�QRW�SDUWLFXODUO\�UHOHYDQW�RU�VXVWDLQDEOH��5HJDUGLQJ�WKH�WZR��LVRODWHG�¶[·�PDUNV�
IRU�+DQQRYHU�0RELO�DQG�60,/(�XQGHU�¶SULFLQJ�PRGHOV�D��UHEDWHV·��UHEDWHV�DORQH�GR�QHFHVVLWDWH�VRPH�W\SH�RI�
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FROODERUDWLRQ�DERYH�DQG�EH\RQG�FRPPLVVLRQV��EXW�WKH\�DUH�SHUKDSV�QRW�HQRXJK�WR�TXDOLI\�DV�D�SULFLQJ�PRGHO�
DQG�FRXOG�SRWHQWLDOO\�EH�PRYHG�WR�D�VSHFLDO�FDVH�RI�SD\PHQW�LQWHJUDWLRQ��$OVR��QRWH�WKDW�WKH�WRS�URZ��SROLF\��
ODFNV�¶[·�PDUNV��DQ�DUHD�RI�SDUWLFXODU�UHOHYDQFH�IRU�SXEOLF�DFWRUV�WR�ZRUN�ZLWKLQ��+RZ�GRHV�RQH�FUHDWH�WKH�ULJKW�
FRQGLWLRQV�IRU�PRELOLW\�VHUYLFHV�WR�DFKLHYH�WKH�GHVLUHG�HIIHFWV"�7KLV�LV�ZKHUH�LQWHJUDWLRQ�RI�SXEOLF�WUDQVSRUW�
PRGHV�ZLOO�EH�KLJKO\�UHOHYDQW��DV�WKHVH�FRQWUDFWV�FDQ�FRQWDLQ�PRUH�WKDQ�WKH�XVXDO�FRPPHUFLDO�FRQGLWLRQV��

Figure 1:�'LIIHUHQWLDWLRQ�RI�VHUYLFHV�DFFRUGLQJ�WR�LGHQWL¿HG�NH\�DVSHFWV� 
* Uber, a unimodal service, is included for comparative purposes.

,Q� )LJXUH� ��� RQH� FDQ�PDNH� VRPH� GLIIHUHQWLDWLRQV� �LOOXVWUDWHG� E\� FRORUHG� FOXVWHUV� LQ� WKH� ÀJXUH�� EDVHG� RQ�
FRQWUDFWV�� VKDULQJ�RI� ULVN�� UHVSRQVLELOLW\� WR� WKH� FXVWRPHU�� DQG� WR�ZKDW� GHJUHH� D� VHUYLFH� LV� SHUFHLYHG� DV� D�
¶XQLÀHG·�VHUYLFH�YHUVXV�D�FRPELQDWLRQ�RI�VHUYLFHV��)URP�WKLV�GLIIHUHQWLDWLRQ��RQH�ZD\�WR�GHYHORS�D�UHODWLYHO\�
VLPSOH�WRSRORJ\�IRU�0DD6�LV�WR�VWDUW�ZLWK�WKH�FOXVWHUV�DV�GLIIHUHQW�OHYHOV�RI�LQWHJUDWLRQ��VHH�)LJXUH����DQG�WKHQ�
DGG�OD\HUV�RI�QXDQFH�H�J��QXPEHU�RI�PRGHV��Q ����LQIRUPDWLRQ�IXQFWLRQDOLWLHV��E WUDYHO�SODQQHU���HWF��

)LJXUH���SUHVHQWV�WKH�SURSRVHG�0DD6�WRSRORJ\�ZLWK�/HYHOV�����GHVFULELQJ�YDU\LQJ�OHYHOV�RI�LQWHJUDWLRQ��IXUWKHU�
GLVFXVVHG�EHORZ�����QR�LQWHJUDWLRQ����LQWHJUDWLRQ�RI�LQIRUPDWLRQ����LQWHJUDWLRQ�RI�ERRNLQJ�DQG�SD\PHQW����
LQWHJUDWLRQ�RI�WKH�VHUYLFH�RIIHU��LQFOXGLQJ�FRQWUDFWV�DQG�UHVSRQVLELOLWLHV����LQWHJUDWLRQ�RI�VRFLHWDO�JRDOV��%HIRUH�
WKH�GLVFXVVLRQ�RI�WKH�OHYHOV��QRWH�WKDW�RQH�OHYHO�LV�QRW�QHFHVVDULO\�¶EHWWHU·�WKDQ�DQRWKHU��DV�LW�GHSHQGV�RQ�WKH�
FXVWRPHU�DQG�KLV�RU�KHU�QHHGV��+RZHYHU��SRWHQWLDO�VRFLHWDO�HIIHFWV�DQG�EXVLQHVV�SRWHQWLDO�DUH�UHODWHG�WR�WKH�
OHYHOV��DV�LV�ZKLFK�W\SH�V��RI�DFWRUV�PD\�UXQ�WKH�VHUYLFH��6HFRQG��WKH�OHYHOV�DUH�QRW�QHFHVVDULO\�GHSHQGHQW�RQ�
HDFK�RWKHU��H�J��WKH�8EL*R�SLORW�ZDV�D�/HYHO���VHUYLFH�WKDW�PRUH�RU�OHVV�ODFNHG�/HYHO���IXQFWLRQDOLW\�RXWVLGH�
RI�SULFLQJ� LQIRUPDWLRQ���$V� IRU�PDWFKLQJ� VHUYLFHV� WR� OHYHOV�� WKHUH�DUH�DOZD\V� LVVXHV�RI� LQWHUSUHWDWLRQ�� H�J��
GRHV�RQH�FODVVLI\�PXOWLPRGDO�SXEOLF�WUDQVSRUW�ZLWK�D�WUDYHO�SODQQHU�DQG�VRPH�GHJUHH�RI�LQWHJUDWHG�WLFNHWLQJ�
SD\PHQW��H�J��9lVWWUDÀN�LQ�*RWKHQEXUJ��DV�/HYHO���RU�DV�/HYHO��"
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Figure 2: 3URSRVHG�WRSRORJ\�RI�0DD6�LQFOXGLQJ�/HYHOV������OHIW��DQG�H[DPSOHV��ULJKW�

Explanation and discussion of MaaS topology levels

Level 1

7KLV�OHYHO�UHSUHVHQWV�integration of information��ZKLFK�FDQ�EH�IXUWKHU�FODVVLÀHG�E\�IXQFWLRQDOLW\��DV�LQ�)LJXUH�
��DERYH��DFFRUGLQJ�WR�D��¶RQO\·�FHQWUDOL]HG�LQIRUPDWLRQ��E��PXOWLPRGDO�WUDYHO�SODQQHU��DQG�F��DVVLVWDQW��7KH�
DGGHG�YDOXH�RI�/HYHO���LV�GHFLVLRQ�VXSSRUW�IRU�ÀQGLQJ�WKH�EHVW�WULS��,W�KDV�D�VLQJOH�WULS�IRFXV�DQG�KDV�XVHUV�
UDWKHU�WKDQ�FXVWRPHUV��7RGD\��PRVW�WUDYHO�SODQQHUV�RU�RWKHU�W\SHV�RI�PRELOLW\�LQIRUPDWLRQ�VLWHV�RU�DSSV�DUH�
ÀQDQFHG�E\�DGV�RU�WD[SD\HUV·�PRQH\��7KH�HQG�XVHUV�DUH�W\SLFDOO\�QRW�SUHSDUHG�WR�SD\�IRU�WUDYHO�LQIRUPDWLRQ��
WDUJHWHG�RU�QRW��QR�PDWWHU�WKH�SHUFHLYHG�YDOXH��

7UDQVSRUW�VHUYLFH�SURYLGHUV�FRQWULEXWH�E\�VXSSO\LQJ�RSHQ��VWDQGDUGL]HG�GDWD�IRU�IUHH��ZKLFK�LV�WKH�FDVH�IRU�
PDQ\�SXEOLF�WUDQVSRUW�DJHQFLHV��7KH�PDUNHW�ZLOO�PRVW�OLNHO\�EH�FRQWUROOHG�E\�D�IHZ�JOREDO�SOD\HUV�ZLWK�XVHU�
EDVHV�ODUJH�HQRXJK�WR�DWWUDFW�DGYHUWLVHUV��H�J��*RRJOH��EXW�WKHUH�LV�D�FOHDU�QLFKH�IRU�ORFDO��SXEOLFDOO\�RSHUDWHG�
WUDYHO�SODQQHUV�DQG�WUDIÀF�LQIRUPDWLRQ�VLWHV��:LWK�D�ODUJH�RQOLQH�XVHU�EDVH��WKH�LQIRUPDWLRQ�WKDW�JOREDO�DFWRUV�
FROOHFW�FDQ�EH�VROG�WR�FLWLHV�IRU�WUDIÀF�PDQDJHPHQW�RU�LQIUDVWUXFWXUH�SODQQLQJ��ZKLFK�LV�DQ�DOUHDG\�HVWDEOLVKHG�
UHYHQXH�VRXUFH�IRU�VXFK�DFWRUV��,W�ZLOO�KRZHYHU�EH�KDUG�IRU�VPDOO�FRPSDQLHV�WR�NHHS�XS��DV�XVHUV�PRUH�DQG�
PRUH�ZLOO�H[SHFW�¶VPDUW·�WUDYHO�DVVLVWDQWV�WKDW�LQWHJUDWH�ERWK�SHUVRQDO�SODQQLQJ�LQIRUPDWLRQ�DQG�UHOHYDQW�GDWD�
IURP�D�EURDG�VSHFWUXP�RI�VRXUFHV��7KH�DJJUHJDWHG� LQIRUPDWLRQ�FDQ�DOVR�FRQVLVW�RI�SULFH�DQG�UHVHUYDWLRQ�
LQIRUPDWLRQ�DQG��E\�IRUZDUGLQJ�D�XVHU�WR�WKH�FKRVHQ�SURYLGHU��DQ�¶LQIRUPDWLRQ�PDUNHW�SODWIRUP�RSHUDWRU·�KDV�
WKH�FKDQFH�WR�JHW�D�VPDOO�FRPPLVVLRQ��$�/HYHO���RSHUDWRU�ZLOO�QRW�EH�UHVSRQVLEOH�IRU�WKH�TXDOLW\�RI�WKH�VHUYLFH�
DERXW�ZKLFK�LW�SURYLGHV�LQIRUPDWLRQ��DQG�LQ�D�OHJDO�VHQVH�QRW�IRU�WKH�LQIRUPDWLRQ�LWVHOI��+RZHYHU��XVHUV�ZLOO�
WXUQ�DZD\�LI�WKH\�ÀQG��RU�SHUFHLYH��WKDW�WKH�LQIRUPDWLRQ�FDQQRW�EH�WUXVWHG�RU�LV�KDUG�WR�XQGHUVWDQG��
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Level 2

7KLV�OHYHO�UHSUHVHQWV�integration of booking and payment��$�/HYHO���VHUYLFH�IRFXVHV�RQ�VLQJOH�WULSV�DQG�FRXOG�
EH�D�QDWXUDO�H[WHQVLRQ�WR�D�WUDYHO�SODQQHU��DGGLQJ�SXEOLF�WUDQVSRUW�WLFNHWLQJ��WD[L��RU�RWKHU�WUDQVSRUW�VHUYLFHV�
ZKHUH�SRVVLEOH�� ,Q� IDFW��D�ERRNLQJ�DQG�SD\PHQW�VHUYLFH�QHHGV� WR� WLH� LQ� WR�D� WUDYHO�SODQQHU�RU�VRPH�RWKHU�
LQIRUPDWLRQ�VHUYLFH�WR�LGHQWLI\�RSWLRQV��/HYHO���LV�VRPHWLPHV�UHIHUUHG�WR�DV�D�ERWWRP�XS�DSSURDFK��$UFKLWXUD��
������

7KH�DGGHG�YDOXH�RI�/HYHO���LV�WR�RIIHU�XVHUV�HDVLHU�DFFHVV�WR�VHUYLFHV��L�H��D�RQH�VWRS�VKRS�ZKHUH�WKH�XVHU�FDQ�
ÀQG��ERRN��DQG�SD\�ZLWK�WKH�VDPH�DSS��H�J��ZLWK�D�SUHUHJLVWHUHG�SD\PHQW�FDUG���DQG�IRU�WKH�WUDQVSRUW�VHUYLFH�
SURYLGHUV�WR�EH�H[SRVHG�WR�PRUH�FXVWRPHUV��7KLV�OHYHO�FDQ�EH�XVHG�E\�UHJLVWHUHG�DQG�RU�DG�KRF�FXVWRPHUV�
GHSHQGLQJ�RQ�WKH�PRGH��H�J��FDUVKDULQJ�UHTXLUHV�UHJLVWUDWLRQ���RU�SHUKDSV�E\�WKLUG�SDUWLHV�VXFK�DV�D�EURNHUDJH��
$�/HYHO���VHUYLFH�ZLOO�PDNH�WUDYHO�HDVLHU�IRU�WKRVH�ZKR�DUH�DOUHDG\�PXOWL�LQWHUPRGDO��EXW�WKH�RIIHU�LV�SUREDEO\�
QRW�FRPSUHKHQVLYH�HQRXJK�WR�PDNH�KRXVHKROGV�WR�VHOO�WKHLU�ÀUVW�RU�VHFRQG�FDU�DQG��LQ�WKDW�ZD\��FUHDWH�QHZ�
FXVWRPHUV�

$OWKRXJK� WUDQVSRUW� VHUYLFH� SURYLGHUV� JDLQ� D� FRVW�HIIHFWLYH� H[SRVXUH� WR� WKH� XVHU� EDVH�� VLQFH� WKH\�ZLOO� EH�
RIIHUHG�VLGH�E\�VLGH�ZLWK�FRPSHWLWRUV��WKH�YDOXH�ZLOO�EH�KLJKHVW�IRU�QHZ��VPDOO��RU�QLFKHG�VHUYLFHV�WKDW�FDQ�
ZLQ�PDUNHW�VKDUHV��,W�LV�SRVVLEOH�WKDW�VRPH�RI�WKH�PRUH�HVWDEOLVKHG�VXSSOLHUV�ZLOO�EH�OHVV�LQWHUHVWHG�LQ�EHLQJ�
SDUW�RI�D�¶PRELOLW\�ED]DDU·��HVSHFLDOO\�LI�LW�FRPHV�ZLWK�D�FRVW��EXW�WKLV�RI�FRXUVH�GHSHQGV�RQ�KRZ�GRPLQDQW�
WKH�VHUYLFH�LV��7KH�FRVW�DQG�FRPSOH[LW\�RI�LQWHJUDWLQJ�PDQ\�VXSSOLHUV�FDQ�EH�KLJK��GHSHQGLQJ�RQ�WKH�OHYHO�RI�
VWDQGDUGL]DWLRQ��0RUH�VXSSOLHUV�DOVR�PHDQV�PRUH�FRQWUDFWV��,I�WKH�VHUYLFH�SODWIRUP�LV�RSHUDWHG�E\�D�SXEOLF�
HQWLW\��H�J��D�SXEOLF�WUDQVSRUW�DXWKRULW\��LW�ZLOO�OLNHO\�QHHG�WR�EH�RSHQ�WR�DOO�VXSSOLHUV�RU�EH�VXEMHFWHG�WR�D�TXLWH�
FRPSOLFDWHG�SURFXUHPHQW�SURFHVV��

7KH�/HYHO� �� RSHUDWRU� WDNHV� UHVSRQVLELOLW\� IRU� YDOLG� WLFNHWV�� DFFXUDWH� ERRNLQJV�� DQG� WKH� SXUFKDVH�� EXW� QRW�
IRU�WKH�DFWXDO�WUDYHO�VHUYLFHV��7KH�UHYHQXH�ZLOO�FRPH�IURP�EURNHULQJ�IHHV��FRPPLVVLRQV��DQG�RU�IURP�À[HG�
VXSSOLHU�PHPEHUVKLSV��,W�LV�XQOLNHO\�WKDW�XVHUV�ZLOO�EH�ZLOOLQJ�WR�SD\�H[WUD�IRU�WKH�DVVLVWDQFH�LQ�EX\LQJ�D�WULS�
LI�LV�QRW�FRPELQHG�ZLWK�VRPH�H[WUD�VHUYLFH��'HVSLWH�WKH�ORZ�PDUJLQ��XVHUV�PD\�H[SHFW�WKH�RSHUDWRU�WR�WDNH�
UHVSRQVLELOLW\�IRU�WKH�VHUYLFHV�WKH\�LQ�IDFW�KDYH�ERXJKW�IURP�WKH�RSHUDWRU��HYHQ�ZKHQ�VXSSOLHG�E\�D�SURYLGHU���
WKXV�D�/HYHO���RSHUDWRU�PD\�QHHG�WR�RIIHU�ÀUVW�OLQH�VXSSRUW��/RZ�PDUJLQV��KLJK�FRVW�RI� LQWHJUDWLQJ�PDQ\�
VHUYLFHV��DQG�FRVW�RI�ÀUVW�OLQH�VXSSRUW�FDQ�PDNH�LW�KDUG�WR�UXQ�D�/HYHO���VHUYLFH�²�DV�D�VHSDUDWH�EXVLQHVV��WKDW�
LV��,W�FRXOG�KRZHYHU�DGG�YDOXH�WR�DQ�DOUHDG\�H[LVWLQJ��QRQ�PRELOLW\�EDVHG�EXVLQHVV��,I�KRWHOV��HYHQW�FRPSDQLHV��
VKRSSLQJ�PDOOV��HWF��FRXOG�LQWHJUDWH�WUDQVSRUW�LQWR�WKHLU�RIIHU�WR�WKHLU�FXVWRPHUV��WKH�SHUFHLYHG�YDOXH�RI�WKHLU�
VHUYLFH�PD\�EH�PXFK�KLJKHU�WKDQ�WKH�FRVW�RI�LQWHJUDWLRQ��2QH�VHUYLFH�WR�LQFOXGH�LQ�WLFNHWV��FDPSDLJQV��DQG�
RWKHU�WUDYHO�RU�UHQWDO�VHUYLFHV�LV�SXEOLF�WUDQVSRUW��,Q�WKDW�FDVH�FRPPLVVLRQ�LV�QRW�UHDOO\�RI�DQ\�LPSRUWDQFH��
ZKLFK�PHDQV� WKDW� WKHUH�PD\�EH�D�QLFKH�IRU�D�%�%�DJJUHJDWRU��D�FOHDULQJKRXVH� WKDW�RIIHUV�HDV\�DFFHVV� WR�
PXOWLSOH�WUDQVSRUW�VHUYLFHV�IRU�EXVLQHVVHV��,W�ZRXOG�EH�OLNH�$PDGHXV�IRU�DLU�WUDYHO��EXW�ZLWK�PXFK�VPDOOHU�
WUDQVDFWLRQV�� DQG�PDQ\�PRUH�DQG� ORFDO� VXSSOLHUV��RIWHQ�ZLWK�GLIIHUHQW�SULFH�PRGHOV��/LNH�DQ� LQIRUPDWLRQ�
VHUYLFH�ZLWK�D�ODUJH�XVHU�EDVH��DJJUHJDWHG�GDWD�RQ�XVHUV·�EHKDYLRU�PD\�SHUKDSV�EH�VROG�WR�FLWLHV�IRU�WUDIÀF�DQG�
PRELOLW\�PDQDJHPHQW��,Q�DGGLWLRQ��DQ�LQWHJUDWHG�VHUYLFH�LQYROYLQJ�HFRQRPLF�WUDQVDFWLRQV�FDQ�DOVR�EH�XVHG�
WR�PHGLDWH�LQFHQWLYHV�IRU�FKRRVLQJ�PRUH�VXVWDLQDEOH�PRGHV�RI�WUDQVSRUW��FKDQJLQJ�WUDYHO�WLPHV�WR�RII�SHDN�
KRXUV��HWF�



195ICoMaaS 2017 Proceedings

Level 3

7KLV� OHYHO� UHSUHVHQWV integration of the service offer�� LQFOXGLQJ� FRQWUDFWV� DQG� UHVSRQVLELOLWLHV��7KH� DGGHG�
YDOXH�RI�/HYHO���LV�WKH�FRPSUHKHQVLYH�DOWHUQDWLYH�WR�FDU�RZQHUVKLS��ZLWK�D�IRFXV�RQ�WKH�FXVWRPHU·V�FRPSOHWH�
PRELOLW\�QHHGV��DQG�WKH�WUDQVSRUW�VHUYLFH�SURYLGHUV·�LQFUHDVHG�DWWUDFWLYHQHVV�WR�FXVWRPHUV�WKH\�FDQQRW�UHDFK�
DV�VLQJOH�VHUYLFHV��7KH�/HYHO���VHUYLFH�LV�EXQGOHG��SRVVLEO\�VXEVFULSWLRQ�EDVHG��DQG�WKHUH�LV�IXOO��WZR�ZD\�
UHVSRQVLELOLW\�IURP�HQG�XVHU�WR�VXSSOLHU�DQG�YLFH�YHUVD��,W�LV�PRVW�OLNHO\�ÀQDQFHG�E\�WKH�ERWWRP�OLQH�GLIIHUHQFH�
EHWZHHQ�WKH�UHSDFNDJHG�VHUYLFHV�DQG�WKH�YROXPH�DJUHHPHQWV�ZLWK�WKH�WUDQVSRUW�VHUYLFH�SURYLGHUV�

$�/HYHO���0DD6�VHUYLFH�W\SLFDOO\�IRFXVHV�RQ�WKH�WRWDO�QHHG�RI�D�KRXVHKROG�²�LW�LV�DERXW�JHWWLQJ�IURP�PRUQLQJ�
WR�HYHQLQJ��0RQGD\�WR�6XQGD\��DQG�VSULQJ�WR�ZLQWHU��UDWKHU�WKDQ�VLQJOH�WULSV�IURP�$�WR�%��,W�LV�SRVLWLRQHG�
WRZDUGV� RIIHULQJ� D� FRPSUHKHQVLYH� DOWHUQDWLYH� WR� FDU� RZQHUVKLS� LQ� RUGHU� WR� DWWUDFW� FXVWRPHUV�ZLWK� ODUJHU�
PRELOLW\�EXGJHWV�DQG�ZLOOLQJQHVV�WR�SD\�IRU�TXDOLW\�DQG�HDVH�RI�XVH��,W�LQYROYHV�D�PXWXDO�FRPPLWPHQW��DW�OHDVW�
RQ�D�PRQWKO\�EDVLV��$V�WKH�VHUYLFH�LV�EXQGOHG�LQ�VRPH�ZD\��0DD6�VKRXOG��LQ�WKLV�FDVH��EH�UHDG�DV�0RELOLW\�DV�
$��XQLÀHG��6HUYLFH��/HYHO���LV�DOVR�UHIHUUHG�DV�D�WRS�GRZQ�DSSURDFK��$UFKLWXUD���������

$V�WKH�0DD6�RSHUDWRU�WDNHV�UHVSRQVLELOLW\�IRU�WKH�VHUYLFH�GHOLYHUHG�WR�LWV�FXVWRPHUV�²�DQG�IRU�LWV�FXVWRPHUV�
WRZDUGV�WKH�VXSSOLHUV�²�LW�LV�PRUH�WKDQ�D�EURNHU�RU�DQ�RSHQ�PDUNHWSODFH��7KH�0DD6�RSHUDWRU�W\SLFDOO\�ZRUNV�
PRUH�FORVHO\�ZLWK�RQH�SUHIHUUHG�VXSSOLHU�SHU�PRGH�LQ�RUGHU�WR�DOVR�FUHDWH�YDOXH�IRU�WKH�VXSSOLHUV�DQG��ZLWK�
WKDW��EHWWHU�GHDOV�IRU�LWV�FXVWRPHUV��)RU�H[DPSOH��UXQQLQJ�D�FDUVKDULQJ�RSHUDWLRQ�LV�D�WLJKW�EXVLQHVV��LI�WKH�FDUV�
DW�D�VLWH�DUH�XVHG�WRR�OLWWOH��WKH\�JHQHUDWH�D�ORVV��EXW�LI�WKH�XVDJH�LV�WRR�KLJK��WKH�XVHUV�ZLOO�FRPSODLQ�DQG�WKH�
FRPSDQ\�ZLOO�QHHG�WR�DGG�D�FDU��WKDW�PD\�EH�XVHG�WRR�OLWWOH���,I�WKH�0DD6�RSHUDWRU�FDQ�JURZ�WKH�WRWDO�FXVWRPHU�
EDVH�DQG�LQFUHDVH�WKH�RYHUDOO�XVDJH�RI�WKH�VKDUHG�FDUV��WKLV�FRXOG�PHDQ�WKH�GLIIHUHQFH�EHWZHHQ�SURÀW�DQG�ORVV��

7KH�0DD6�RSHUDWRU·V�EXVLQHVV�LV�EDVHG�RQ�D�¶VZLQJV�DQG�URXQGDERXWV·�SULQFLSOH��L�H��VRPH�WULSV�RU�PRGHV�
DUH�UHVROG�ZLWK�KLJK�PDUJLQV�DQG�VRPH�DW�D�ORVV��7KH�SULFLQJ�LV�QRQ�WUDQVSDUHQW�²�ZKDW�WKH�FXVWRPHU�SD\V�
WR�WKH�0DD6�RSHUDWRU�LV�QRW�GLUHFWO\�OLQNHG�WR�ZKDW�WKH�RSHUDWRU�SD\V�WR�WKH�VXSSOLHU��DQG�WKH�SULFH�PRGHOV�
FDQ�EH�GLIIHUHQW�IURP�ZKDW�WKH�VXSSOLHUV�WKHPVHOYHV�PDUNHW�WR�WKHLU�RZQ�FXVWRPHUV��,W�LV�PXFK�OLNH�DQ�DOO�
LQFOXVLYH�FKDUWHU�WULS�DV�RSSRVHG�WR�WKH�WUDYHO�DJHQF\�DSSURDFK�LQ�/HYHO����DV�WKH�WUDYHOHU�GRHV�QRW�NQRZ�WKH�
FRVW�IRU�WKH�VHSDUDWH�LWHPV��ÁLJKW��KRWHO��GLQQHU��WRXUV��HWF����)RU�DQ�RSHUDWRU�WKDW�LV�VNLOOHG�LQ�QHJRWLDWLRQ�DQG�
XQGHUVWDQGLQJ�FXVWRPHU�QHHGV��WKLV�RSHQV�XS�IRU�D�KLJKHU�DYHUDJH�PDUJLQ��7KH�EXQGOHG�VHUYLFH�FRXOG�DOVR�EH�
RIIHUHG�WR�FRPSDQLHV�DV�PRELOLW\�SDFNDJHV�WR�HPSOR\HHV�

,Q�D�/HYHO���VHUYLFH��DQ�,&7�SODWIRUP�LV�QHHGHG�WR�UXQ�WKH�EXVLQHVV��EXW�LQ�D�/HYHO���VHUYLFH��WKH�SODWIRUP�LV�
WKH�EXVLQHVV��,QWHUHVWLQJO\��WKH�FRPSOH[LW\�RI�WKH�WHFKQLFDO�LQWHJUDWLRQ�FDQ�EH�ORZHU�IRU�D�/HYHO���VHUYLFH�WKDQ�
IRU�D�/HYHO���VHUYLFH�GXH�WR�IHZHU�VXSSOLHUV�DQG�OHVV�LQWHUDFWLRQ��$�/HYHO���LQIRUPDWLRQ�VHUYLFH�FRXOG�EH�PRUH�
RU�OHVV�D�FRPPRQ��JOREDO�EXVLQHVV��DV�ORQJ�DV�WKHUH�H[LVWV�VRPH�VWDQGDUGL]HG�RSHQ�GDWD��$�/HYHO���VHUYLFH�
QHHGV� ORFDO� SUHVHQFH� GXH� WR�PRUH� LQWHUDFWLRQV� DQG�EXVLQHVV� DJUHHPHQWV�ZLWK� UHJLRQDO� RU� ORFDO� VXSSOLHUV��
$�/HYHO� �� VHUYLFH� LV� ORFDO� ²� LW� QHHGV� WR� ÀQG� WKH� EHVW� VXSSOLHU� RI� HDFK�PRGH�ZLWK�ZKRP� WR� GHYHORS� WKH�
VHUYLFH��DQG�LW�QHHGV�WR�ÀQG�SROLWLFDOO\�DFFHSWDEOH�FRQWUDFW�PRGHOV�ZLWK�WKH�UHJLRQDO�RU�ORFDO�SXEOLF�WUDQVSRUW�
DXWKRULWLHV��+RZHYHU��WKH�SODWIRUP�FDQ�EH�VKDUHG�DPRQJ�QHWZRUNHG�RSHUDWRUV��DOVR�RSHQLQJ�XS�IRU�URDPLQJ��
ZKHUH�FXVWRPHUV�LQ�RQH�ORFDO�VHUYLFH�FDQ�XVH�WKHLU�QDWLYH�PRELOLW\�VXEVFULSWLRQ�ZKHQ�YLVLWLQJ�RWKHU�FLWLHV�
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Level 4

7KLV�OHYHO�UHSUHVHQWV�integration of societal goals��7KH�DGGHG�YDOXH�LV�UHGXFHG�SULYDWH�FDU�RZQHUVKLS�DQG�
XVH��D�PRUH�DFFHVVLEOH��OLYDEOH�FLW\��HWF��,QFHQWLYHV�DUH�LPSOHPHQWHG�LQ�WKH�0DD6�VHUYLFH��RU�LPSOHPHQWHG�LQ�
LQGLYLGXDO�VHUYLFHV��DV�D�/HYHO���DSSURDFK�FRXOG�EH�LQWHJUDWHG�DW�DQ\�OHYHO���UHÁHFWHG�E\�H�J��KRZ�ZHOO�ORFDO��
UHJLRQDO��DQG�RU�QDWLRQDO�SROLFLHV�DQG�JRDOV�DUH�LQWHJUDWHG�LQWR�WKH�VHUYLFH�

7KH�SXEOLF�DXWKRULWLHV�RQ�D�FLW\��UHJLRQDO�RU�QDWLRQDO�OHYHO�FDQ�LQÁXHQFH�WKH�VRFLHWDO�DQG�HFRORJLFDO�LPSDFWV�
RI�PRELOLW\�VHUYLFHV��L�H��LQÁXHQFLQJ�XVHUV·�EHKDYLRU�E\�VHWWLQJ�FRQGLWLRQV�IRU�WKH�RSHUDWRUV�VR�WKDW�WKH\�ZLOO�
FUHDWH�LQFHQWLYHV�IRU�GHVLUHG�EHKDYLRU��7KLV�DSSOLHV�WR�ERWK�LQGLYLGXDO�WUDQVSRUW�VHUYLFH�SURYLGHUV�DQG�0DD6�
operators. 7ZR�LPSRUWDQW�SXEOLF�DFWRUV�DUH�FLWLHV�WKDW�GLFWDWH�WKH�XVH�RI�LQIUDVWUXFWXUH�DQG�SXEOLF�VSDFH��DQG�
SXEOLF� WUDQVSRUW�DJHQFLHV� WKDW�RIWHQ�FRQWURO� WKH�¶EDFNERQH·�RI�PRELOLW\� ,Q� WKH� ORQJ�UXQ��FRRSHUDWLRQ�ZLWK�
WKHVH�DFWRUV� LV�D�¶PXVW�KDYH·�IRU�SRWHQWLDO�0DD6�RSHUDWRUV�DQG�WKH�WUDQVSRUW�VHUYLFH�SURYLGHUV��)RU�SXEOLF�
DFWRUV�� WKHLU�PRQRSRO\�SRVLWLRQ� VKRXOG� EH� XVHG� WR�PDNH� VXUH�PRELOLW\� VROXWLRQV� QRW� RQO\� IXOÀOO� FLWL]HQV·�
QHHGV��EXW�WKH�FLW\·V�JRDOV�DV�ZHOO��)RU�LQVWDQFH��D�SXEOLF�WUDQVSRUW�DJHQF\�FDQ�VHW�D�KDUG��EXW�ZLGH�IUDPHZRUN�
IRU�WKH�UHVHOOLQJ�DQG�UHSDFNDJLQJ�RI�SXEOLF�WUDQVSRUW��$�FLW\�FDQ�DOVR�XVH�G\QDPLF�URDG�FKDUJLQJ�LQ�GHQVH�
DUHDV��VRPHWKLQJ�WKDW�ZLOO�EH�FUXFLDO�LI�FKHDS��VHOI�GULYLQJ�WD[LV�VWDUW�WR�ZLQ�RYHU�SXEOLF�WUDQVSRUW�XVHUV��$ 
0DD6�RSHUDWRU�PD\�QHHG�WR�VKDUH�QRQ�VHQVLWLYH�XVHU�GDWD�IRU�FLW\�RU�WUDIÀF�SODQQLQJ�SXUSRVHV��UHDFK�D�FHUWDLQ�
FRQYHUVLRQ�UDWH��RU�IRUZDUG�LQFHQWLYHV�VXFK�DV�EHQHÀWV�IRU�VKLIWLQJ�WR�RII�SHDN�SXEOLF�WUDQVSRUW�WULSV� 

0L[LQJ� SXEOLF�� RIWHQ� VXEVLGL]HG�� VHUYLFHV� ZLWK� FRPPHUFLDO� VHUYLFHV� LQWR� FXVWRPL]DEOH� SDFNDJHV� SRVHV�
GLIIHUHQW�FKDOOHQJHV��3XEOLF�WUDQVSRUW�LV�D�RQH�VL]H�ÀWV�DOO�VHUYLFH�ZLWK�QRQ�ÁH[LEOH�SULFH�PRGHOV��ZKLOH�DQ�
DWWUDFWLYH�0DD6�RIIHU�QHHGV�WR�EH�SHUFHLYHG�DV�D�XQLÀHG��ÁH[LEOH�VHUYLFH��,W�LV�WKH�SXEOLF�WUDQVSRUW�VHUYLFH�WKDW�
QHHGV�WR�EH�LQWHJUDWHG�UDWKHU�WKDQ�WKH�H[LVWLQJ�SXEOLF�WUDQVSRUW�¶SURGXFWV·�VXFK�DV�VLQJOH�WLFNHWV�RU�PRQWKO\�
FDUGV��7R�EH�SROLWLFDOO\�DFFHSWDEOH��UHVHOOHUV�QHHG�WR�SURYH�WKDW�WKH�SULFLQJ�RI�SXEOLF�WUDQVSRUW��DV�SDUW�RI�D�
0DD6�VHUYLFH��LV�UHYHQXH��WD[��DQG�SULFH�QHXWUDO�FRPSDUHG�WR�WKH�GLUHFW�VDOHV�RI�WLFNHWV� $�0DD6�VHUYLFH�UXQ�
E\�D�SXEOLF�WUDQVSRUW�DJHQF\�ZLOO�H[SHULHQFH�WKH�VDPH�SUREOHP�²�LI�WKH�VHUYLFH�VKRXOG EH�DWWUDFWLYH�HQRXJK�
WR�FRPSHWH�ZLWK�FDU�RZQHUVKLS��

,W�LV�DOVR�LPSRUWDQW�WR�XQGHUVWDQG�WKDW�D�EXVLQHVV�PRGHO�LV�FRQQHFWHG�WR�WKH�RUJDQL]DWLRQ�WKDW�RZQV�LW��7KH�
SRVVLEOH�RIIHUV��UHYHQXH�VWUHDPV��UHODWLRQVKLSV��SDUWQHUVKLSV��DQG�DJLOLW\�DOO�GHSHQG�RQ�ZKR�UXQV�WKH�VHUYLFH��
DV�GR�WKH�HIIHFWV�RQ�WKH�WUDQVSRUW�V\VWHP��:LOO�0DD6�PDNH�LW�HDVLHU�IRU�SXEOLF�WUDQVSRUW�XVHUV�WR�XVH�D�FDU�
RU� IRU� FDU�RZQHUV� WR�XVH�PRUH�SXEOLF� WUDQVSRUW" /HYHO��� LV� UHDOO\�DERXW�KRZ� WR�EDODQFH� WKH�GHPDQGV�RQ�
WUDQVSRUW�VHUYLFH�SURYLGHUV�DQG�0DD6�RSHUDWRUV�DJDLQVW�WKH�SRVVLELOLWLHV�WR�UXQ�D�¶SURÀWDEOH�HQRXJK·�EXVLQHVV��
7KLV�PHDQV�GHYHORSLQJ�FRQWUDFWXDO�PRGHOV�IRU�SULYDWH�SXEOLF�FRRSHUDWLRQ��DQG�XQGHUVWDQGLQJ�KRZ�FKDQJHV�
LQ�D�SROLF\�IUDPHZRUN�ZLOO�DIIHFW�XVHUV·�EHKDYLRU�ZLWK�WUDQVSRUW�VHUYLFH�SURYLGHUV�DQG�0DD6�RSHUDWRUV�DV�
intermediaries.

Achieving a transition to a MaaS-based transport system 

0DD6�KDV�WKH�SRWHQWLDO�WR�UHYROXWLRQL]H�WKH�ZD\�ZH�WUDYHO��7KH�SURSRVHG�WUDQVIRUPDWLRQ�LV�UDGLFDO�LQ�VFRSH��
DQG�PD\�EH�GHVFULEHG�XVLQJ�WKH�QRWLRQ�RI�D�VRFLR�WHFKQLFDO�WUDQVLWLRQ��7KH�ODWWHU�LV�GHÀQHG�DV� �́��D�JUDGXDO��
FRQWLQXRXV�SURFHVV�RI�FKDQJH�ZKHUH�WKH�VWUXFWXUDO�FKDUDFWHU�RI�D�VRFLHW\��RU�D�FRPSOH[�VXE�V\VWHP�RI�VRFLHW\��
WUDQVIRUPVµ��5RWPDQV�HW�DO����������$�WUDQVLWLRQ�WR�0DD6�PD\�EH�FRQVLGHUHG�VXVWDLQDEOH�LI�0DD6�FRQWULEXWHV�
WR� WKH�IXOÀOPHQW�RI�VRFLHWDO�JRDOV��VXFK�DV� WKH�QHHG�IRU�GHFDUERQL]DWLRQ�RI� WKH� WUDQVSRUW�V\VWHP��UHGXFHG�
FRQJHVWLRQ��LQQRYDWLRQ��DQG�EHWWHU�DFFHVVLELOLW\��,Q�RWKHU�ZRUGV��D�WUDQVLWLRQ�WR�0DD6�VHUYLFHV�WKDW�LQWHJUDWH�
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VRFLHWDO�JRDOV��/HYHO����PD\�EH�FRQVLGHUHG�VXVWDLQDEOH��,Q�WKLV�VHFWLRQ��ZH�DGGUHVV�WKH�TXHVWLRQ�RI�KRZ�D�
WUDQVLWLRQ�PD\�EH�JRYHUQHG��VXFK�WKDW�EDUULHUV�DQG�REVWDFOHV�WR�FKDQJH�DUH�RYHUFRPH��E\�UHIHUULQJ�WR�WKH�ÀHOG�
RI�WUDQVLWLRQ�PDQDJHPHQW��7KH�ODWWHU�RXWOLQHV�IRXU�DFWLYLWLHV�WKDW�DUH�NH\�WR�WKH�JRYHUQDQFH�RI�VXVWDLQDEOH�
WUDQVLWLRQV�� VWUDWHJLF�� WDFWLFDO�� RSHUDWLRQDO�� DQG� UHÁH[LYH� DFWLYLWLHV� �.HPS�DQG�/RRUEDFK�� ������/RRUEDFN��
�������������

• Strategic� DFWLYLWLHV�DUH�FROODERUDWLYH��PXOWL�VWDNHKROGHU�SURFHVVHV��ZKLFK�DLP� WR�HQVXUH� WKDW� ORQJ�WHUP�
YLVLRQV��L�H��VRFLHWDO�JRDOV��DUH�VKDUHG�DQG�HPEHGGHG�DPRQJ�FROOHFWLYHV��

• %\�FRQWUDVW�� tactical�DFWLYLWLHV�VHUYH�WR�OLQN�LQGLYLGXDO�DFWRU�VWUDWHJLHV�WR�WKH�VKDUHG�ORQJ�WHUP�YLVLRQV�
FUHDWHG�YLD�VWUDWHJLF�DFWLYLWLHV��DLPLQJ�WR�RYHUFRPH�VKRUW�WHUPLVP�ZLWKLQ�GLIIHUHQW�VRFLHWDO�VHFWRUV��H�J��
SROLWLFV��EXVLQHVV���7KH\�DOVR�DLP�WR�WDFNOH�WKH�GLIÀFXOWLHV�LQ�LPSOHPHQWLQJ�VROXWLRQV�E\�DFNQRZOHGJLQJ�
FRPSOH[�VRXUFHV�RI�LQHUWLD�ZLWKLQ�UHJLPHV��DQG�GLUHFWLQJ�DFWLYLWLHV�VXFK�DV�FRUSRUDWH�SROLWLFDO�DFWLRQ�DQG�
OREE\LQJ�WRZDUGV�WKH�UHIRUPDWLRQ�RI�VXFK�VWUXFWXUHV�

• Operational�DFWLYLWLHV�DLP�WR�OLQN�HYHU\GD\�DFWLYLWLHV�VXFK�DV�LQQRYDWLYH�H[SHULPHQWV�WR�ORQJ�WHUP�YLVLRQV��
broader policies and change agendas. 

• 5HÁH[LYH�DFWLYLWLHV�LQFOXGH�WKH�RQJRLQJ�PRQLWRULQJ��DVVHVVPHQW�DQG�HYDOXDWLRQ�RI�SROLFLHV�DQG�SUDFWLFHV�
DV�D�PHDQV�WR�UHYLVH�RYHUDUFKLQJ�YLVLRQV�DQG�SODQV�ZKHUH�QHFHVVDU\�

7KH�FXUUHQW�¶ÁXLG·�SKDVH�RI�0DD6�GHYHORSPHQW��ZKLFK�LV�FKDUDFWHUL]HG�E\�H[SHULPHQWDWLRQ�ZLWK�PXOWLSOH�
FRPSHWLQJ�SURGXFW�VHUYLFH�GHVLJQV��$EHUQDWK\�DQG�8WWHUEDFN���������ZH�DUJXH�WKDW�operational, tactical, and 
UHÁH[LYH�DFWLYLWLHV�DUH�SUHVHQWO\�WKH�SULPDU\�IRFXV�IRU�0DD6�SUDFWLWLRQHUV��DQG�RWKHU�VWDNHKROGHUV��DW�/HYHO�
���*HQHUDOO\��RSHUDWLRQDO�DFWLYLWLHV�DLP�WR�OLQN�everyday practices��H�J��LQQRYDWLYH�H[SHULPHQWV�FRQGXFWHG�E\�
0DD6�SUDFWLWLRQHUV��WR�EURDGHU�YLVLRQV�DQG�FKDQJH�DJHQGDV��+HUH�WKH�WHUP�¶YLVLRQ·�UHIHUV�WR�UHOHYDQW�VRFLHWDO�
JRDOV�� LQFOXGLQJ� WUDQVSRUW� SROLF\� REMHFWLYHV� �GHFDUERQL]DWLRQ�� UHGXFHG� FRQJHVWLRQ�� LPSURYHG� DFFHVVLELOLW\��
LQQRYDWLRQ��HWF���RU�RWKHU�VRFLHWDO�WUHQGV�VXFK�DV�GLJLWDOL]DWLRQ�DQG�WKH�VKLIW�WR�D�PRUH�FLUFXODU�HFRQRP\��%\�
FRQWUDVW�� WDFWLFDO�DFWLYLWLHV�� OLQN� individual actor strategies� WR�VKDUHG�ORQJ�WHUP�YLVLRQV��DLP�WR� WDFNOH� WKH�
GLIÀFXOWLHV�LQ�RYHUFRPLQJ�LQVWLWXWLRQDO�EDUULHUV�WR�FKDQJH��DQG�OREE\�IRU�DQG�H[SHULPHQW�ZLWK�QHZ�LQVWLWXWLRQDO�
DUUDQJHPHQWV��7KH�RYHUDUFKLQJ�SRLQW�LV�WKDW�WKH�FDSDFLW\�IRU�0DD6�WR�VXSSRUW�WUDQVSRUW�SROLF\�REMHFWLYHV�DQG�
RWKHU�VRFLHWDO�JRDOV�LV�HVVHQWLDO�WR�LWV�VXFFHVV��2SHUDWLRQDO��WDFWLFDO��DQG�UHÁH[LYH�DFWLYLWLHV�DUH�DOO�QHHGHG�WR�
GHPRQVWUDWH�WKLV�SRWHQWLDO��DQG�UHTXLUH�HQJDJHPHQWV�IURP�0DD6�SUDFWLWLRQHUV�ZLWKLQ�WKH�SXEOLF�DQG�SULYDWH�
sectors. 

,Q�WHUPV�RI�RSHUDWLRQDO�DQG�UHÁH[LYH�DFWLYLWLHV��WKHUH�DUH�VHYHUDO�WKLQJV�0DD6�SUDFWLWLRQHUV�FDQ�GR�WR�OLQN�
LQQRYDWLYH�H[SHULPHQWV� WR�EURDGHU�YLVLRQV�DQG�SROLWLFDO�JRDOV��2QH�H[DPSOH� LV� WR�GHPRQVWUDWH�KRZ�0DD6�
VHUYLFHV� �LQFOXGLQJ� SLORWV�� FRQWULEXWH� WR� UHGXFHG� FRQJHVWLRQ� DQG� HPLVVLRQV�� LPSURYHG� DFFHVVLELOLW\�� DQG�
VXVWDLQDEOH�WUDYHO�EHKDYLRU�RI�XVHUV��$�IXUWKHU�H[DPSOH��DV�QRWHG�LQ�SUHYLRXV�VHFWLRQV��LV�WR�VKRZ�KRZ�QRQ�
VHQVLWLYH�XVHU�GDWD�JHQHUDWHG�YLD�0DD6�FDQ�EH�VROG� WR�FLWLHV� IRU� WUDIÀF�PDQDJHPHQW�SXUSRVHV� WR� LPSURYH�
WKH�VXVWDLQDELOLW\�RI�WKH�WUDQVSRUW�V\VWHP��,Q�IXWXUH��GHYHORSPHQWV�LQ�FRQQHFWHG�YHKLFOHV�DQG�RWKHU�GLJLWDO�
WHFKQRORJLHV�FRXOG�DOORZ�IRU�UHDO�WLPH�WUDIÀF�PDQDJHPHQW�RI�¶VPDUW·�FLWLHV��DOORZLQJ�IRU�IXUWKHU�VXVWDLQDELOLW\�
JDLQV��'HPRQVWUDWLQJ� WKH�EHQHÀWV�RI�H[SHULPHQWV�VXFK�DV� WKHVH�FDQ�KHOS� WR�JDUQHU�ÀQDQFLDO�DQG�SROLWLFDO�
VXSSRUW�IRU�D�WUDQVLWLRQ�WR�D�0DD6�EDVHG�WUDQVSRUW�V\VWHP��2SHUDWLRQDO�DQG�UHÁH[LYH�DFWLYLWLHV�PD\�IRFXV�RQ�
RWKHU�W\SHV�RI�LQQRYDWLYH�H[SHULPHQWV�IRU�WKH�VDPH�SXUSRVH��LQFOXGLQJ��WKH�IXUWKHU�LQWHJUDWLRQ�RI�WUDQVSRUW�
PRGHV�ZLWKLQ�0DD6� EXVLQHVV�PRGHOV�� WKH� VFDOLQJ� RI�0DD6� EXVLQHVV�PRGHOV� WR� QHZ� JHRJUDSKLFDO� DUHDV��
URDPLQJ�� WKH� LQWHJUDWLRQ� RI� LQFHQWLYHV� IRU� VXVWDLQDEOH� WUDYHO� EHKDYLRU� LQWR�0DD6� VHUYLFHV� �L�H�� LQFHQWLYHV�
VXFK�DV�QXGJLQJ�DQG�JDPHLÀFDWLRQ�WR�SURPRWH�VKDUHG�PRELOLW\�DQG�VXVWDLQDEOH�PRGDO�FKRLFHV���WKH�IXUWKHU�
LQWURGXFWLRQ�RI� HQYLURQPHQWDOO\�EHQLJQ� WHFKQRORJ\� LQWR�YHKLFOH�ÁHHWV� �H�J�� HOHFWULF�GULYHV�� DV� D�PHDQV� WR�
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UHGXFH�WUDQVSRUW�HPLVVLRQV��DQG�VR�RQ��2SHUDWLRQDO�DFWLYLWLHV�HQVXUH�WKDW�H[SHULPHQWV�DQG�LQQRYDWLRQV�DUH�
GLUHFWHG�WRZDUGV�WKH�UHVROXWLRQ�RI�VRFLHWDO�SUREOHPV��DQG�UHÁH[LYH�DFWLYLWLHV�HYDOXDWH�DQG�DVVHVV�WKH�ZD\�LQ�
ZKLFK�0DD6�JHQHUDWHV�VXVWDLQDEOH�YDOXH�IRU�GLIIHUHQW�VRFLHWDO�VWDNHKROGHUV��

,Q�WHUPV�RI�WDFWLFDO�DFWLYLWLHV��WUDQVLWLRQ�PDQDJHPHQW�LQYROYHV�PDNLQJ�LW�FOHDU�KRZ�WKH�strategies�RI�LQGLYLGXDO�
0DD6� SUDFWLWLRQHUV� FDQ� FROOHFWLYHO\� FRQWULEXWH� WR� WKH� VXVWDLQDEOH� GHYHORSPHQW� RI� WKH� WUDQVSRUW� V\VWHP��
6LPLODU� WR�RSHUDWLRQDO�DFWLYLWLHV�� OLQNLQJ� LQGLYLGXDO�VWUDWHJLHV� LQ� WKH�SULYDWH�DQG�SXEOLF�VHFWRUV� WR�EURDGHU�
YLVLRQV�SURYLGHV�0DD6�ZLWK�FUHGLELOLW\�DQG�OHJLWLPDF\�DPRQJ�VRFLHWDO�VWDNHKROGHUV��DQG�FDQ�KHOS�WR�JDUQHU�
ÀQDQFLDO�DQG�SROLWLFDO�VXSSRUW��,Q�SUDFWLFH��WKLV�PHDQV�WKDW�0DD6�SUDFWLWLRQHUV�VKRXOG�HVWDEOLVK�RUJDQL]DWLRQDO�
VWUDWHJLHV��JRDOV�DQG�WDUJHWV�WKDW�FROOHFWLYHO\�DLP�WR�LPSURYH�WKH�VXVWDLQDELOLW\�RI�WKH�WUDQVSRUW�V\VWHP��H�J��
by attracting X�QXPEHUV�RI�QHZ�XVHUV��RXU�FRPSDQ\�DLPV�WR�UHGXFH�WUDQVSRUW�V\VWHP�HPLVVLRQV�LQ�FLW\�Y by 
Z��LQ�ÀYH�\HDUV���

0DD6�SUDFWLWLRQHUV�FDQ�HQJDJH�LQ�D�IXUWKHU�W\SH�RI�WDFWLFDO�DFWLYLW\��ZKLFK�LV�WR�HQJDJH�D�VHW�RI�NH\�VWDNHKROGHUV�
ZLWK� WKH�PDQGDWH� WR�SURYLGH� WKH� W\SHV�RI�VXSSRUW�QHFHVVDU\� WR�DOORZ�0DD6�WR�ÁRXULVK�� ,Q�SUDFWLFH�� WKHVH�
DFWRUV�PD\�EH�ÀQDQFLDO�LQYHVWRUV��ZKR�DUH�ZLOOLQJ�WR�SURYLGH�FDSLWDO�WR�VXSSRUW�VXFFHVVIXO�EXVLQHVV�PRGHOV��
FLYLO�VRFLHW\�RUJDQL]DWLRQV�WKDW�FDQ�FKDPSLRQ�0DD6�E\�VKDSLQJ�SXEOLF�RSLQLRQ��DQG�SXEOLF�DXWKRULWLHV��ZKR�
DUH�ZLOOLQJ� WR� FUHDWH� D� VHW�RI� VXSSRUWLYH� LQVWLWXWLRQDO� DUUDQJHPHQWV�JLYHQ� WKH�GHPRQVWUDWHG� VXVWDLQDELOLW\�
EHQHÀWV�RI�0DD6��([DPSOHV�RI�VXFK�LQVWLWXWLRQDO�DUUDQJHPHQWV�LQFOXGH�WKH�UHYLVLRQ�RI�ÀVFDO�SROLFLHV�DQG�WKH�
UHGLVWULEXWLRQ�RI�VXEVLGLHV�RQ�D�PXQLFLSDO��UHJLRQDO��RU�QDWLRQDO� OHYHO��3XEOLF�DXWKRULWLHV�FDQ�DOVR�FDQ�DOVR�
LQÁXHQFH�WKH�VRFLDO�DQG�HFRORJLFDO�LPSDFWV�RI�PRELOLW\�VHUYLFHV�E\�SODFLQJ�GHPDQGV�RQ�RSHUDWRUV�WR�FUHDWH�
LQFHQWLYHV�IRU�GHVLUDEOH�WUDYHO�EHKDYLRU��DQG�WKH\�FDQ�VXSSRUW�WKH�GLIIXVLRQ�RI�0DD6�E\�SURYLGLQJ�H[HPSWLRQV�
IURP�FRQJHVWLRQ�FKDUJHV��DOWHULQJ�SDUNLQJ�UHJXODWLRQV��DOORZLQJ�VKDUHG�FDUV�WR�WUDYHO�LQ�EXV�ODQHV��HWF��)XUWKHU��
SXEOLF�DXWKRULWLHV�FDQ�LQWHJUDWH�0DD6�LQWR�ORFDO�WUDQVSRUW�SROLF\�REMHFWLYHV�E\��IRU�H[DPSOH��XVLQJ�dynamic 
road charging in dense areas. 

,Q� SUDFWLFH�� PL[LQJ� SXEOLF�� FRPPRQO\� VXEVLGL]HG�� VHUYLFHV� ZLWK� FRPPHUFLDO� VHUYLFHV� LQWR� FXVWRPL]DEOH�
SDFNDJHV� SRVHV� VLJQLÀFDQW� FKDOOHQJHV�� 3XEOLF� WUDQVSRUW� LV� D� RQH�VL]H�ÀWV�DOO� VHUYLFH� ZLWK� LQÁH[LEOH�
SULFH�PRGHOV��ZKHUHDV� DQ� DWWUDFWLYH�0DD6�RIIHU� LV� GHVLJQHG� DV� D� XQLÀHG��ÁH[LEOH� VHUYLFH��ZKLFK�PD\�EH�
FRPPHUFLDOO\�GULYHQ��7R�JDLQ�DFFHSWDQFH��0DD6�SUDFWLWLRQHUV�PXVW�GHPRQVWUDWH� WR�RQH�DQRWKHU� WKDW� WKHLU�
EXVLQHVV�VWUDWHJLHV�DQG�SUDFWLFHV�ZLOO�QRW�HQFURDFK�RQ�RWKHUV·�FXVWRPHU�EDVH�DQG�EUDQG��$OVR���SDUWLFXODUO\�
FRPPHUFLDO��0DD6�RSHUDWRUV�PXVW�HQVXUH�WKDW�SXEOLF�WUDQVSRUW�LV�SULFHG�DW�D�UHYHQXH���WD[��DQG�SULFH�QHXWUDO�
OHYHO�FRPSDUHG�WR�WKH�GLUHFW�VDOHV�RI�WLFNHWV��,Q�RUGHU�WR�RYHUFRPH�WKHVH�W\SHV�RI�EDUULHUV�WR�FROODERUDWLRQ��LW�
PD\�EH�QHFHVVDU\�WR�HQJDJH�WKLUG�SDUW\�DFWRUV��SRVVLEO\�SXEOLF�DXWKRULWLHV��WKDW�FDQ�DFW�DV�QHXWUDO�JDWHNHHSHUV�
WR�KHOS�RYHUFRPH�H[LVWLQJ� OHYHOV�RI� IUDJPHQWDWLRQ�EHWZHHQ�DQG�SURWHFWLRQLVP�ULVN�DYHUVLRQ�DPRQJ�0DD6�
SUDFWLWLRQHUV��)UDJPHQWDWLRQ�LV�QRW�OLPLWHG�WR�0DD6�SUDFWLWLRQHUV��FLWLHV�KDYH�ODUJH�UROH�WR�SOD\�LQ�WKDW�WKH\�
GLFWDWH�WKH�XVH�RI�LQIUDVWUXFWXUH�DQG�SXEOLF�VSDFH��DQG�SXEOLF�DXWKRULWLHV�FRPPRQO\�FRQWURO�WKH�¶EDFNERQH·�
RI�PRELOLW\��3ULYDWH�VHFWRU�HQJDJHPHQW� LV�DOVR�QHHGHG� WR�XQORFN� WKH� LQQRYDWLYH�SRWHQWLDO�RI�0DD6��ZKLFK�
VSDQV�WKH�WUDQVSRUW��WHOHFRP�DQG�HQHUJ\�LQGXVWULHV��6SLFNHUPDQQ��HW�DO���������,Q�VLWXDWLRQV�ZKHUH�H[LVWLQJ�
VWDNHKROGHUV�DQG�SUDFWLWLRQHUV�FDQQRW�RYHUFRPH� WKH� W\SHV�EDUULHUV�GHVFULEHG�DERYH�� UHOHYDQW� WKLUG�SDUWLHV�
PD\�QHHG� WR�VWHS� LQ�DV�QHXWUDO�RUFKHVWUDWRUV�RI�FROODERUDWLRQ��7R�VXPPDUL]H��HQJDJLQJ�GLIIHUHQW� W\SHV�RI�
VWDNHKROGHUV�LV�FULWLFDO�IRU�WZR�UHDVRQV�����LW�FDQ�SURYLGH�D�SODWIRUP�IRU�0DD6�SUDFWLWLRQHUV�WR�OREE\�IRU�DQG�
H[SHULPHQW�ZLWK�QHZ�LQVWLWXWLRQDO�DUUDQJHPHQWV��DQG����LW�FDQ�DLP�WR�WDFNOH�WKH�GLIÀFXOWLHV�LQ�RYHUFRPLQJ�
LQVWLWXWLRQDO�EDUULHUV�WR�WKH�GHYHORSPHQW�DQG�GLIIXVLRQ�RI�0DD6�
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Concluding remarks

7KHUH� DUH� FXUUHQWO\� PDQ\� H[DPSOHV� RI� GLIIHUHQW� PRELOLW\� VHUYLFHV�� IURP�PXOWLPRGDO� WUDYHO� LQIRUPDWLRQ�
�LQFOXGLQJ� SDUN	ULGH�� SDUNLQJ�� HWF��� WR� LQWHJUDWHG� WLFNHWLQJ� VHUYLFHV�� WR� ¶0DD6� RSHUDWRU·�W\SH� VHUYLFHV��
+RZHYHU�� OXPSLQJ� DOO� WKHVH� VHUYLFHV� WRJHWKHU� XQGHU� RQH� ORRVHO\� GHÀQHG� FRQFHSW� VXFK� DV�0DD6� FUHDWHV�
FRQIXVLRQ�DQG�SRWHQWLDOO\�XQGHUPLQHV�WKH�FRQFHSW�DV�LW�FDQ�WKHQ�EH�SHUFHLYHG�DV�PHUHO\�WKH�ODWHVW�EX]]ZRUG��
D�QHZ�QDPH�IRU�WKH�VDPH�ROG�WKLQJ��$V�LOOXVWUDWHG�DQG�H[SODLQHG�DERYH��QRW�DOO�VHUYLFHV�DUH�¶HTXDO·�LQ�WKH�
0DD6�WRSRORJ\��7KH�LQQRYDWLRQ�LQ�0DD6��EXW�DOVR�WKH�FKDOOHQJH��OLNHO\�OLHV�QRW�RQO\�LQ�WKH�LQWHJUDWLRQ�HQWDLOHG�
LQ�WKH�OHYHOV�DERYH��EXW�WKH�RUJDQL]DWLRQDO�LQWHJUDWLRQ��QRW�OHDVW�EHWZHHQ�SXEOLF�DQG�SULYDWH�DFWRUV��DQG�WKH�
EXQGOLQJ�UHTXLUHG�WR�DFKLHYH�/HYHOV���DQG����8QGHUVWDQGLQJ�WKH�0DD6�WRSRORJ\�DQG�LWV�LPSOLFDWLRQV�FDQ�KHOS�
QXDQFH�WKH�FRQYHUVDWLRQ��GHHSHQ�WKH�XQGHUVWDQGLQJ�RI�EDUULHUV�DQG�HQDEOHUV�IRU�GLIIHUHQW�OHYHOV��DQG�IDFLOLWDWH�
WKH�GHYHORSPHQW�RI�0DD6��H�J��LQ�WKH�IRUP�RI�DFWLRQ�SODQV�WDLORUHG�WR�WKH�LQWHQGHG�0DD6�OHYHO�DQG�JRDOV��

5HJDUGLQJ�WKH�WRSRORJ\�SHU�VH��LW�FRXOG�EH�DUJXHG�WKDW�LW�PD\�EH�WRR�¶VLPSOLVWLF·��DV�WKHUH�PD\�H[LVW�K\EULGV�
EHWZHHQ�OHYHOV��DQG�DV�SRLQWHG�RXW�DERYH�UHJDUGLQJ�PDWFKLQJ�VHUYLFHV�WR�OHYHOV��WKHUH�DUH�DOZD\V�LVVXHV�RI�
LQWHUSUHWDWLRQ��H�J��GRHV�RQH�FODVVLI\�PXOWLPRGDO�SXEOLF�WUDQVSRUW�ZLWK�D�WUDYHO�SODQQHU�DQG�VRPH�GHJUHH�RI�
LQWHJUDWHG�WLFNHWLQJ�SD\PHQW��H�J��9lVWWUDÀN�LQ�*RWKHQEXUJ��DV�/HYHO���RU�DV�/HYHO��"��7KHUH�PD\�DOVR�H[LVW�
DGGLWLRQDO�DVSHFWV�WKDW�KDYH�QRW�EHHQ�DSSOLHG�WR�WKH�OHYHOV��H�J��JHRJUDSKLFDO�FRQWH[W��XUEDQ��VXEXUEDQ��DQG�
UXUDO�0DD6���DQG�/HYHO���FRXOG�SRWHQWLDOO\�EH�EURNHQ�GRZQ�LQWR�WKH�WKUHH�W\SHV�RI�VXVWDLQDELOLW\�²�VRFLDO��
HFRQRPLF��DQG�HFRORJLFDO�²�DQG�DSSOLHG�LQ�D�WKLUG�GLPHQVLRQDO�OD\HU�DFURVV�DOO�OHYHOV��LQFOXGLQJ�WUDGH�RIIV�
EHWZHHQ�W\SHV�RI�VXVWDLQDELOLW\��H�J��DFFHVVLELOLW\�VRFLDO�DQG�HFRORJLFDO��+RZHYHU��WKH�SXUSRVH�RI�GHYHORSLQJ�
WKLV� WRSRORJ\� ZDV� QRW� WR� SUHVHQW� DQ� H[KDXVWLYH� DQG� VWDWLF� GHVFULSWLRQ� RI�0DD6�� EXW� UDWKHU� WR� SURYLGH� D�
VWUDLJKWIRUZDUG�DQG�G\QDPLF�WRRO�DV�D�EDVLV�IRU�GLVFXVVLQJ��XQGHUVWDQGLQJ��DQG�FRPSDULQJ�GLIIHUHQW�W\SHV�
RI�VHUYLFHV��WKHLU�YLDELOLW\�DQG�HIIHFWV��,Q�RWKHU�ZRUGV��ZH�SRVLW�WKDW�WKH�WRSRORJ\�PD\�EH�D�XVHIXO�IXQGDPHQW�
IRU�D�VHW�RI�WDFWLFDO��RSHUDWLRQDO�DQG�UHÁH[LYH�DFWLYLWLHV�WKDW�FDQ�DVVLVW�LQ�D�WUDQVLWLRQ�WRZDUGV�D�VXVWDLQDEOH��
0DD6�EDVHG�WUDQVSRUW�V\VWHP��

$V�D�QH[W�VWHS�LQ�GHHSHQLQJ�WKH�XQGHUVWDQGLQJ�RI�0DD6��IXUWKHU�DQDO\VLV�LV�GHVLUDEOH�UHJDUGLQJ�WKH�SRVVLELOLWLHV�
DQG�SUREOHPV�OLQNHG�ZLWK�WKH�GLIIHUHQW�OHYHOV�RI�0DD6��SUHIHUDEO\�EDVHG�RQ�WKRURXJKO\�HYDOXDWHG�FDVH�VWXGLHV��
PRUH�RI�ZKLFK�DUH�QHHGHG��.DUOVVRQ�HW�DO����������6XFK�DQ�DQDO\VLV�LV�NH\�WR�HYDOXDWLQJ�DQG�XQGHUVWDQGLQJ�
ZKLFK�LPSDFWV�DQG�HIIHFWV�FDQ�EH�DFKLHYHG�YLD�WKH�LPSOHPHQWDWLRQ�RI�GLIIHUHQW�OHYHOV�RI�0DD6�VHUYLFHV�LQ�
WHUPV�RI�H�J��VRFLDO��HFRQRPLF�DQG�HFRORJLFDO�VXVWDLQDELOLW\��DV�ZHOO�DV�EXVLQHVV�SRWHQWLDO��7KDW�LV��WKHUH�LV�D�
VWURQJ�QHHG�IRU�UHÁH[LYH�DFWLYLWLHV�WKDW�DVVHVV�DQG�HYDOXDWH�WKH�XWLOLWLHV�RI�0DD6�DV�DQ�RSHUDWLRQDO�SKHQRPHQRQ��
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