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Abstract 7KH�*RYHUQPHQW�RI�WKH�1HWKHUODQGV�ZDQWV�WR�EH�HQHUJ\�
neutral by 2050 (Rijksoverheid, sd)��$� WUDQVLWLRQ� WRZDUGV�QRQ-
fossil energy sRXUFHV�DOVR�DIIHFWV�WUDQVSRUW��ZKLFK�LV�RQH�RI�WKH�
industries significantly contributing to CO2 emission (Centraal 
%XUHDX�6WDWLVWLHN�������. Road authorities at municipalities and 
SURYLQFHV� ZDQW� D� VKLIW� IURP� IRVVLO� IXHO-consuming to zero 
emission transport choices by their inhabitants. For this the 
3URYLQFH�RI�8WUHFKW�KDV�GDWD�DYDLODEOH��+RZHYHU�� WKH\�VWUXJJOH�
KRZ�WR�GHSOR\�GDWD�WR�SRVLWLYHO\�LQIOXHQFH�LQKDELWDQWV·�PRELOLW\�
EHKDYLRU��$�SUREOHP�DQDO\VLV�VFRSHG�WKH�UHVHDUFK�WRZDUGs data 
WR�VWLPXODWH�F\FOLQJ��7KUHH�LQWHUYLHZV��GHVN�UHVHDUFK�DQG�D�VXUYH\�
UHYHDOHG� WKH� JDS� EHWZHHQ� WKH� SURYLQFH·V� FXUUHQW� GDWD-item 
approach that is infrastructure oriented and the required 
approach that adopts traveler’s personas to successfully stimulate 
cycling. For this more precisely defined captured data is needed 
and the focus should shift from already motivated cyclists to 
non-cyclers.  
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1 Introduction 
 
The European Government's sustainability goal to reach zero-emission by 2050 
provided the trigger for this research (Rijksoverheid, n.d.). The Province of Utrecht 
�KHQFH� SURYLQFH�� H[LVWV� RI� WZHQW\-six municipalities that together present an 
eVWLPDWHG� QXPEHU� RI� ����� PLOOLRQ� LQKDELWDQWV� �3URYLQFLH� 8WUHFKW�� ������� (DFK�
municipality and the province itself perform the role of road authority. The province 
questioned their utilization of available mobility data as a mean to change 
inhabitants’ behavior about their day-to-day transportation modality choices. To 
date, the use of available data from different external data providers has not delivered 
WKH�H[SHFWHG�UHVXOWV��&XUUHQWO\��WKH�1HWKHUODQGV�KRVWV������PLOOLRQ�ELF\FOHV�ZLWK�DQ�
DYHUDJH�RI�����ELF\cles per citizen (Fietsersbond, 2020). With annual sales reaching 
EHWZHHQ� WKH��������� WR�����������ELNHV� �5DLOYHUHQLJLQJ��������RI�ZKLFK�����DUH�
currently e-ELNHV�WKH�SURYLQFH�ZDQWV�WR�WXUQ�WKese available assets into 'zero emission’ 
transport options. Analyzing DOO� WZHQW\-six mobility plans of the municipalities 
VKRZHG���� WKH�ZRUG�·ELF\FOH·�and ��� WKH�ZRUG�¶FDU·��$OO�SODQV�VKRZHG�D�VWURQJ�
interest in KRZ�WR�UHSODFH�WKH�FDU�E\�ELNH�WULSV. 7KLV�QDUURZHG the research scope of this 
study GRZQ� to the ELF\FOH� DV� WUDQVSRUW� PRGDOLW\�� $OWKRXJK� WKH� ZHOO-developed 
cycling infrastructure in the Netherlands helped reducing car trips in general, the 
road authorities ZDQW� WR� IXUWKHU� LQFUHDVH� WUDQVSRUW� E\� ELF\FOH�� )RU� WKLV, available 
bicycle-data need to become indicators that positively influence mobility behavior. 
Therefore, the research question formulated is: �:Kich GDWD�OHDGV�WR�VSHFLILF�LQIRUPDWLRQ�
WKDW�KHOSV� URDG�DXWKRULWLHV� WR�QXGJH� WUDYHOHUV·�PRELOLW\� FKRLFH� WRZDUGV�ELF\FOH�XVH"� This main 
question led to three sub-questions: 
 

�� :KDW�IDFWRUV�SRVLWLYHO\�VWLPXODWH�WKH�WUDYHOHU·V�GHFLVLRQ�WR�XVH�D�ELF\FOH" 
2. Which factors related to stimulating bicycle use can the province obtain 

IURP�WKH�WZHOYH�ELF\FOH-data-LWHPV" 
3. :KLFK�GLIIHUHQFHV�IRUP�WKH�JDS�EHWZHHQ�WKH�WZHOYe bicycle-data-items of 

the province and that of the travelers’ decision factors found at sub-
TXHVWLRQ�RQH" 

 
7KLV�SDSHU�SUHVHQWV�D� WKHRUHWLFDO�EDFNJURXQG�IROORZHG�E\� WKH�UHVHDUFK�DSSURDFK��
Subsequently, the research results, conclusions and recommendations to the 
SURYLQFH�IROORZ��7KH�SDSHU�HQGV�ZLWK�OLPLWDWLRQV�DQG�D�GLVFXVVLRQ� 
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2 Theoretical backgrounds 
 
In 2005 the EU started to address sustainable mobility in the thematic strategy on 
XUEDQ� HQYLURQPHQW� �(&�� ������� ,Q� ������ WKLV� JUHZ� LQWR� WKH� Sustainable Urban 
0RELOLW\�3ODQQLQJ��6803��DSSURDFK�DQG�ZLWKLQ�IRXU�\HDUV�D�JXLGHOLQH�IRU�XVH�E\�
municipalities of the EU countries ZDV� DGGHG� �(&�� ������ (&�� ������� 'LIIHUHQW�
VWXGLHV� VKRZ� WKDW� WKH� VXFFHVV� RI� DGRSWLQJ� 6803� LQ�(8� FRXQWULHV� GHSHQGHG� RQ�
municipalities goals and vision that often miss climate change and social equity. 
+RZHYHU��WKH�6803�LWVHOI�PLVVHG�VSHFLILF�JXLGDQFH�DQG�D�FRPPRQ�IUDPHZRUN�IRU�
equity evaluation to offer equal assessments among cities (Urban Mobility 
2EVHUYDWRU\��������DV�ZHOO�DV�adequate smart climate targets that are necessary to 
achieve the sustainable goals (Mozos-%ODQFR�HW�DO����������The goal of zero emission 
increases the importance of available mobility data at a local level, e.g., presenting 
numbers and volumes of types of PRELOLWLHV�XVHG�DV�ZHOO�DV� WKH�PRWLYDWLRQ�IRU�D�
mobility choice. Therefore, regardless SUMP, the mobility transition requires a data 
driven approach as picked up by the provence.  
 
2.1 Literature review 
 
Prior to understanding the data driven mobility transition challenge of the province 
this study first defined the terms: 0RELOLW\�DQG�EHKDYLRU��&LW\�EDVHG�WUDQVSRUW��and Data 

GULYHQ�PRELOLW\. Using Google Scholar and HUGO (the university's search engine) 
resulted in 390,����hits. Adding ZRUG�combinations, trend information on travelers, 
commuters, and bicycle usage and aGRSWLQJ�WKH�VQRZEDOO�HIIHFW�RQ�XVHIXO�UHIHUHQFHV 
resulted in thirty-WZR�useful articles.  
 
2.1.1 Mobility 
 
7KLV�VWXG\�GHILQHV�PRELOLW\�DV�WKH�HPSRZHUPHQW�RI�KRZ�SHRSOH�RU�REMHFWV�FDQ�PRYH�
(Hazelhorst, Metz, & Schreuders, 2005). As understood from SUMP, due to climate 
FKDQJH�0RELOLW\�QHHGV�SURSHU�SODQQLQJ��$�PRELOLW\�SODQ�VXSSRUWV�WKH�WUDIILF�IORZ�
and helps to manage mobility (Frank Wefering�� �����. For social relevance 
municipalities’ traffic policy should centralize the user and focus on explicit intra-
PXQLFLSDOLW\� NQRZOHGJH� VKDULQJ� �.OLHYHULN� 	� 7XWHUW�� ������� 7KHUHIRUH�� IRU� WKLV�
research a mobility plan for attracting cyclist must focus on the users of the 
PXQLFLSDOLW\·V�F\FOH�ODQH�LQIUDVWUXFWXUH��ZKLOVW�WKH�SODQ�LV�DOVR�GHVLJQHG�WR�PDQDJH�
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WUDIILF� IORZV� IURP�H�J��� VDIHW\�SHUVSHFWLYH��2XU�GDLO\�XVDJH�RI�PHDQV�RI� WUDQVSRUW�
influences our commuting choices (ZeisNH�� :HUII�� 	� 6WHJ�� �����. Sustainable 
commuting needs sustainable modality choices and due to Covid-��� WKH� ELF\FOH�
SURYHG� WR� EH� VDIH�� VXVWDLQDEOH�� DQG� HIILFLHQW� �)HQX�� ������ Travelers can be 
LQKDELWDQWV�FRPPXWLQJ�EHWZHHQ�KRPH�DQG�ZRUN��RU�SHUVRQV�WUDYHOOLQJ�ZLWK�DQRWKHU�
objective. This study concerns travelers, regardless their home location and travel 
objective. They travel in the province and/or cross its municipalities. This study 
leaves out travelers’ behavior of being the e.g., conscious, forced, pro-health, or 
OLIHVW\OH�F\FOLVWV��%LHUQDW��������GXH�WR�WKH�SURYLQFH�PLVVLQJ�VXFK�EHKDYLRU�GDWD� 
 
2.1.3 City based transport 
 
The European committee asked European cities to adopt sustainable transport 
facilities and using eight sustainable principles for this (Urban Mobility Observatory, 
������� WKH� SODQ� PXVW� EH� IRU� WKH� HQWLUH� IXQFWLRQDO� FLW\�� have a long-term vision; 
cooperates across institutional boundaries; addresses all transport modes in an 
integrated manner; Zith involvement of citizens and stakeholders; includes 
monitoring and evaluation in its design; assesses current and future performance; 
and assures quality. Adaptation of sustainability also requires focus on VRFLDO�HTXLW\ in 
VXSSRUWLQJ� DOO� LQKDELWDQWV� ZLWK� WKHLU� WUDQVSRUW� QHHGV� �$UVHQLR�� 0DUWens & di 
&LRPPR��������� 
 
&\FOLQJ�DV�PRGDOLW\�FDQ�EH�LQWHJUDWHG�ZLWK�RWKHU�]HUR�HPLVVLRQ�PRGDOLWLHV��,W�UHTXLUHV�
bicycle facilities as general term for infrastructure and services to encourage bicycle 
usage e.g., bicycle parking, storage possibilities, and special bicycle lanes, lighting, 
VSHHG�ZD\V��HWF���&RQQHFWLFXW�$73���������6DIHW\�DQG�SDUNLQJ�DUH�LPSRUWDQW�IDFLOLWLHV�
influencing cycling behavior of citizens.  
 
7KH�WUDQVIRUPDWLRQ�WRZDUGV�VXVWDLQDEOH�URDG�WUDQVSRUWDWLRQ�UHVXOWV�LQ�QHZ�EXVLQHVV�
models e.J���VKDULQJ�PRGDOLWLHV��6DUDVLQL�	�/LQGHU�������. Flexible rental bicycles at 
train stations did reduce car use and increased train trips, and bicycle use for non-
UHFXUUHQW� WULSV� �0DUWHQV���������+RZHYHU�� WKHVH� LPSURYHPHQWV� DUH� LQVXIILFLHQW� WR�
reach the 2050 sustainability goals. Personal attitudes and preferences, residence, 
VDIHW\��WKH�GLIIHUHQFH�EHWZHHQ�GHVWLQDWLRQV��DQG�WKH�WLPH�LW�WDNHV�WR�WUDYHO�EHWZHHQ�
WKHVH�GHWHUPLQH�PRELOLW\�EHKDYLRU��0DFKDULV��������DQG�WKHUHIRUH�WKH�DGRSWLRQ�RI�
cycling. 
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2.1.4 Data driven mobility 
 
=KDQJ�HW�DO���������VKRZ�WKH�FRPSOH[LW\�RI�XVLQJ�GDWD�WR�VXSSRUW�WUDYHOOLQJ�EHKDYLRU�
LQ�DQ�RUJDQL]HG�FLW\�ZLWK�YDULRXV�SDUWV�LQWHUDFWLQJ�ZLWK�HDFK�RWKHU�ZKHUH�DFKLHYLQJ�
sustainable urban transportation and a resilient society are trends. Therefore the road 
authorities require data to guide the complex transition. With data driven mobility 
DV�YLHZSRLQW��WKLV�VWXG\·V�PDLQ�VXEMHFW�LV�GDWD�DQG�GDWD-items. 
 
3 Research approach 
 
7R�DQVZHU�WKH�UHVHDUFK�TXHVWLRQ an evaluative, deductive research approach using 
PXOWLSOH� UHVHDUFK� PHWKRGV� LV� IROORZHG�� 6WDUWLQJ� ZLWK� GHVN� UHVHDUFK�� a survey 
(TXDQWLWDWLYH�UHVHDUFK��DQG�LQWHUYLHZV��TXDOLWDWLYH�UHVHDUFK��IROORZHG��7ULDQJXODWLRQ�
ZDV�SHUIRUPHG�PDQDJLQJ�WKH�GHVN�UHVHDUFK�GDWD�FROOHFWLRQ�DV�SULPDU\��and the survey 
DQG�LQWHUYLHZ�GDWD�DV�VHFRQGDU\�GDWD� 
 
3.1 Research model 
 
A gap analysis determined WKH�GLIIHUHQFH�EHWZHHQ�WKH�GDWD�UHTXLUHG�WR�QXGJH�FLWL]HQV�
to move from their car to a bicycle as means of transportation (SOLL situation) 
versus the data available (IST situation) at the province. The difference found is 
object to improvements to achieve the desired result by eliminating the gap (Vries, 
�������The SOLL situation as DQVZHU�to the first sub-question ZDV�IRXQG�WKURXJK�
the ‘conceptual state analysis’ (CSA), because it offers the ability to develop an 
XQELDVHG�RSLQLRQ�ZLWKRXW�HIIHFWV�RI�LQYHVWPHQW�LQ�WLPH�RU�PRQH\�LQ�WKH�SDVW��7KH�
CSA process entailed: defining by deploying desk research, inferring by analysis, 
exploring via brainstorm sessLRQV�ZLWK�WKH�SURYLQFH�GDWD�WHDP�DQG�D�VXUYH\��reasoning 

DERXW via in-GHSWK�LQWHUYLHZV��DQG�revising FRQFHSWXDO�DWWULEXWHV�RI�D�QHZ�VLWXDWLRQ�DQG�
WKHLU� SRVVLEOH� YDOXHV� YLD� HYDOXDWLRQV� �0RUGHFDL�	� &UDZOHW�� �������1H[W, the IST 
(second sub-TXHVWLRQ�� ZDV� GHVFribed by deploying desk research and in-depth 
LQWHUYLHZV�ZLWK�WKH�SURYLQFH�GDWD�WHDP��Desk research and in-GHSW�LQWHUYLHZV�helped 
finding the gap (third sub-question). 
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3.2 Research methods 
 
Through desk research the scope of the research QDUURZHG�GRZQ�WR the bicycle as 
means of transportation by travelers and provided insights in required data to 
stimulate cycling. The literature found formed the bases for the brainstorm sessions, 
WKH�LQWHUYLHZV�DQG�VXUYH\�TXHVWLRQV��The province data team supported to create a 
list of nineteen questions. FDPLO\��IULHQGV��UHODWLYHV��DQG�VRFLDO�PHGLD�IROORZHUV�RI�
the research team, including the members of the province formed the survey target 
group. They all received the survey via a Google Forms page. DXULQJ�WKH�ODVW�WZR�
ZHHNV�RI�'HFHPEHU����� tKH�VXUYH\�ZDV�SODFHG�RQOLQH��/LQNHG,Q��,QVWDJUDP�DQG�
WhatsApp). This resulted in ����IXOO\�DQVZHUHG�VXUYH\V�RXW�RI�����UHDFWLRQV��Sub-
questions one and three used tKH�RXWFRPH�RI� WKH� VXUYH\� WR�YDOLGDWH� WKH� DQVZHUV�
found through desk research. 
 
Three in-GHSWK�LQWHUYLHZV�YDOLGDWHd the reliability of the desk research findings. The 
LQWHUYLHZHH�ZHUH�WKUHH GLIIHUHQW�SHUVRQV�DVVRFLDWHG�ZLWK�ELNH�XVH: the road authority 
of the Municipalities of Utrecht and of Amersfoort, and the ‘bicycle mayor’ of 
8WUHFKW��7KH�GDWD�WHDP�RI�WKH�SURYLQFH�RUJDQL]HG�WKH�LQWHUYLHZV�DV�GLJLWDO�PHHWLQJV�
YLD�0LFURVRIW�7HDPV��7KH� LQWHUYLHZ� TXHVWLRQV�ZHUH� EDVHG� RQ� GHVN� UHVHDUFK� DQG�
FRQVXOWDWLRQV�ZLWK�WKH�UHVHDUFK�VXSHUYLVRU and ZHUH�HYDOXDWHG�ZLWK�WKH�SURYLQFH�data 
WHDP��7KH�LQWHUYLHZV�KHOSHG�YDOLGDWLQJ�WKH�GHVN�UHVHDUFK�DQG�WKH�GHVFULSWLRQV�RI�WKH�
data-items.  
 
4 Results 
 
This section presents the findings in relation to the three sub-questions. 
 
4.1 Factors that affect the choice to cycle 
 
%DVHG�RQ�GHVN�UHVHDUFK��EUDLQVWRUP�VHVVLRQV��LQWHUYLHZV��DQG�VXEVHTXHQW�DQDO\VHV�D�
IUDPHZRUN�RI�GLPHQVLRQV�DQG�XQGHUO\LQJ�YDULDEOHV�WKDW� LQIOXHQFH�WKH�EHKDYLRU�RI�
F\FOLVWV�LV�GHYHORSHG��VHH�)LJXUH���� 'DWD�UHJDUGLQJ�F\FOLQJ�KDV�WZR�GLPHQVLRQV� 
 
(A) data that can be influenceable b\�WKH�SURYLQFH�DQG��%��GDWD�WKDW�FDQQRW��%RWK�
have underlying dimensions of importance. Due to being influenceable this study 
focusses on Dimension (A) and its constructs: bicycle lanes, facilities, and the type 
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of bicycles. Next to behavior, these three constructs affect the transport modality 
choice of travelers. Consequently, the attractiveness of bicycle lanes depends on their 
TXDOLW\�DQG�VDIHW\��0DUWHQV��������$1:%���������7R�LPSURYH�VDIHW\�RQ�ELF\FOH�ODQHV�
solutions are available, such as bicycle highZD\V�ZLWK�OLPLWHG�LQWHUVHFWLRQV�DQG�WUDIILF�
OLJKWV��*HPHHQWH�=ZROOH���������KHDWHG�ELF\FOH�ODQHV�WR�SUHYHQW�IURP�IUHH]LQJ�DQG�
LPSURYH� VDIHW\� ZKLOH� F\FOLQJ� LQ� ZLQWHU� �(DV\SDWK�� ������� LPSOHPHQWLQJ� /('�
lightning on bicycle lanes to improve safety during darkQHVV�ZLWK�OLJKWV�WKDW�UHDFW�WR�
PRYHPHQW�DQG�WXUQ�RQ�ZKHQ�D�F\FOLVW�SDVVHV�E\�WR�KHOS�PRWRULVWV�QRWLFH�WKH�F\FOLVWV�
�3URYLQFLH�8WUHFKW�������� 

 
Figure 1: Dimensions, variables and factors affecting cycling behavior 

 

 
 

Facilities include amenities and accessories that cyclists require to make their travel 
PRUH�FRPIRUWDEOH��$�VXUYH\�RI�-DQXDU\�������%,0�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV�
8WUHFKW��������VKRZV�WKDW�PRUH�WKDQ�����RI�WUDYHOHUV�ILQG� ¶IDFLOLWLHV·�DQ�HVVHQWLDO�
decision factor for cycling. The survey of January 2022 zooms in at types of facilities 
at the arrival location that may influence the decision to go by bike. These are 
Secured bicycle parking 68.����8QVHFXUHG�ELF\FOH�SDUNLQJ���.����%LF\FOH�SURYLQFH�
PS��.���� &KDQJLQJ� facilities 7.���� /RFNHUV 6.���� 6KRZHU 5.���� The secured 
bicycle parking makes a true difference in the modality choice. 
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4.2 Bicycle data province 
 
7KH�WZHOYH�DYDLODEOH�GDWD-items and their priority according to the province does not 
fit the priority seen from a cyclist. The province rates data-items: %LF\FOH� SDUNLQJ�
�FDSDFLW\�DQG�RFFXSDWLRQ���7UDYHO�EHKDYLRU�DQG�PRWLYHV� ,QVLJKW�GHPDQGV�DQG�H[SHULHQFHV�ELF\FOH��
and 3HUVRQDO�FKDUDFWHULVWLFV�F\FOLVW as ¶/RZ important·�ZKLOVW desk research identifies these 
items as required to influence cycling. ‘Medium’ ranked data-items are: 'LJLWDO�PDLQ�
JULG��7\SH� RI�ELF\FOH� �RZQHUVKLS�DQG�XVDJH�� and 6XSSO\�DQG�DYDLODELOLW\�ELNH� VKDULQJ mainly 
because it is relatively easy to get these data-items. ‘High’ ranked are Origin-Destination 

pattern��URXWHV��VSHHGV��,QIRUPDWLRQ�ELF\FOH�LQIUD�FKDUDFWHULVWLFV��8VH�RI�F\FOLQJ�QHWZRUN� and Road 

VDIHW\� This ranking is understandable, due to the influence the province has on these 
data-items. 
 
Like 7UDYHO�EHKDYLRU�DQG�PRWLYHV� it is important to identify the needs and the persona 
RI�F\FOLVWV�EHFDXVH�QRW�HYHU\�SRSXODWLRQ�JURXS�LV�HTXDOO\�ZLOOLQJ�WR�WDNH�WKH�ELF\FOH�
�%DNNHU��������&%6���������$OVR�� WKH�VXUYH\�SURYHG�WKDW�SHRSOH�ZKR�F\FOH�PRUH��
reduce their car movements. UQGHUVWDQGLQJ� ZKLFK� JURXSV� can successfully be 
stimulated in behavior��ZLOO�UHVXOW�LQ�DQ�LQFUHDVH�LQ�FDU�replacements��+RZHYHU��WKH�
SURYLQFH�SULRULWLHV�DUH�ZLWK�GDWD�UHODWHG�WR�LQIUDVWUXFWXUH�DQG�WUDIILF�IORZ��,QWHUYLHZV�
VKRZ� WKDW� RSLQLRQV� RQ� WKH�GDWD-LWHPV� YDU\� IURP� ¶WRR�PXFK�GDWD��ZKLFK� OHDds to 
FRPSOH[LW\·��7LHPHQV��������WR�´WKHUH�LV�QHYHU�HQRXJK�GDWD��LI�\RX�NQRZ�ZKDW�WR�GR�
ZLWK�LWµ��+HSS���������$QDO\]LQJ�WKH WZHOYH data-LWHPV�VKRZV�DPELJXRXVQHVV�DQG�
overlap e.g.: ‘8VH� RI� F\FOLQJ� QHWZRUN’ and ‘Origin-'HVWLQDWLRQ� SDWWHUQ�� URXWHV�� VSHHGV’ both 
include the same routes, ZKLFK�TXHVWLRQV�WKH�GDWD�VWUXFWXULQJ�PHWKRG��+HSS�������.  
 
4.3 Data item similarities and differences 
 
7DEOH� �� VKRZV� VLPLODULWLHV� DQG� GLIIHUHQFHV� LQ� ELF\FOH� GDWD� EHWZHHQ� WKH� 62//�
(research) and WKH�,67��FXUUHQWO\�DYDLODEOH���7KH�ZKLWH�FHOOV� LQ�WKH�WDEOH�SUHVHQW�D�
GLUHFW� OLQN�EHWZHHQ�WKH�,67�DQG�WKH�62//�ZKLFK�PHDQV� WKDW�WKH�GHVFULEHG�GDWD-
LWHPV�RI� WKH�SURYLQFH�FRUUHVSRQGHG�H[DFWO\�ZLWK� WKDW�RI�GHVN�UHVHDUFK��1H[W�� WKH�
black cells present that a direct link is missing. ‘Facilities· and ‘:HDWKHU’ are least 
noticed by the province as important factors that help to increase the number of 
active cyclers because of the impact these factors have on bicycle usage (Leunga & 
/LQK� /H�� ������� 7KH� SURYLQFH’s focus is on infrastructure and facilities. The 
infrastructure is for ��.���of the survey respondents not a trigger, because they 
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DOZD\V�cycle������prefers OLJKWHG�ODQHV�DW�GDUN��DQG�����OLNHV�VHSDUDWHG�ODQHV�IURP�
cars. 
 

Table 1: GAP between bicycle data model of researchers SOLL and province IST 
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8VLQJ�WKH�ELNH�QHWZRUN       � 
Origin-Destination (OD) 

pattern, routes, speed 
      3 

'LJLWDO�EDVLF�QHWZRUN       � 
,QIRUPDWLRQ�%LNH� 

Infrastructure characteristics 
      � 

%LF\FOH�SDUNLQJ� 
(capacity and occupation) 

      5 

Translocation behavior  
and motives 

      � 

Insight LQ�ZLVKHV�DQG� 
experiences cyclist 

      2 

)ORZ�RSWLPL]DWLRQ 
traffic crossings 

      5 

%LNH�VKDULQJ�RIIHULQJ� 
and availability 

      5 

Personal characteristics cyclist       3 
%LF\FOH�W\SH��RZQHG�DQG�XVHG�       3 

Traffic safety       3 
No. missing 5 9 8 10 6 7  

 
5 Conclusion  
 
,Q�WKLV�VHFWLRQ�ZH�GLVFXVV�WKH�ILQGLQJV�RI�HDFK�VXE-question to subsequently provide 
an overall conclusion. 
 
5.1 Sub-question 1 
 
The first sub-TXHVWLRQ�WR�DQVZHU�LV��:KDW�IDFWRUV�SRVLWLYHO\�VWLPXODWH�WKH�WUDYHOHU·V�GHFLVLRQ�
WR� XVH� D� ELF\FOH" $V� ILJXUH� �� VKRZV� WKHUH� DUH� ��� IDFWRUV� WKDW� LQIOXHQFH� WKH� F\FOLVW�
decision. With the interconnection at the level of the six constructs this data model 
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VKRZV�RSWLRQV�WR�GLVFRYHU�KRZ�to motivate cyclists to increase their numbers of trips 
by bike. For example, the fact that it is freezing in the Netherlands is uninfluenceable 
�YDULDEOH� ZHDWKHU��� KRZHYHU� slippery frozen bicycle lanes can be improved by 
HTXLSSLQJ� WKHVH� ODQHV� ZLWK� KHDWLQJ� HOHPHQWV� �YDULDEOH� ELF\FOH� ODQHV�� The same 
factors ZLOO�DOVR improve the motivation of non-cyclers to support zero emission 
travelling and start cycling.  
 
5.2 Sub-question 2 
 
The second sub-TXHVWLRQ�WR�DQVZHU�LV��:KLFK�IDFWRUV�UHODWHG�WR�VWLPXODWLQJ�ELF\FOH�XVH�FDQ�
the SURYLQFH� REWDLQ� IURP� WKH� WZHOYH�ELF\FOH-data-LWHPV"�The WZHOYH�data-items used by the 
province DUH�DYDLODEOH�IURP�H[WHUQDO�VRXUFHV�DQG�PLVV�D�GHWDLOHG�GHVFULSWLRQ�RI�ZKDW�
HDFK�LWHP�SUHVHQWV��7KH�SURYLQFH�KDV�QR�LQIOXHQFH�LQ�KRZ�WKHVH�GDWD-items presents 
WKHPVHOYHV�DQG�KRZ�DQG�ZK\��SXUSRVH��WKHir partners capture the data. Therefore, 
the dataset the province uses, can be seen as an ad random set that exists through 
coincidence. Consequently, the users misinterpreted the data-items in practice. Also, 
among the WZHOYH data-items overlap appears: The item �2'�� SDWWHUQ�� URXWHV�� VSHHG�
FRLQFLGHV�ZLWK�WKH�LWHP�Using the bike network. Also, Digital basic network partly overlaps 
ZLWK�,QIRUPDWLRQ�%LNH�,QIUDVWUXFWXUH�FKDUDFWHULVWLFV. Additionally, it is difficult to determine 
ZKLFK�GDWD-item includes data about bicycles and cycling. The province ranked the 
four most valuable data-items found through this study as ¶ORZ· SULRULW\��Zhilst the 
VXUYH\� VKRZHG� D� ���� RQ� SDUNLQJ� DV� PRWLYDWRU�� 7KHUHIRUH�� WKH� SURYLQFH� PLsses 
capturing and understanding the opinions and desires of the cyclist to nudge more 
cycling. 
 
5.3 Sub-question 3 
 
The third sub-TXHVWLRQ�WR�DQVZHU�LV��:KLFK�GLIIHUHQFHV�IRUP�WKH�JDS�EHWZHHQ�WKH�
WZHOYH�ELF\FOH-data-items of the province and that of the travelers’ decision factors 
found at sub-question one"�7KH�JDS�DQDO\VLV�VKRZV�WKDW�WKH�,67�KDV�OLWWOH�HPSKDVLV�
on the constructs ‘Weather’ and ‘Facilities’ regardless the fact that both do have a 
major impact on cycling behavior and therefore directly impact the travelers’ 
mobility choice (eleven RXW�RI�WKH�WZHOYH�GDWD-items focus on the cyclist). Data item 
2 Travel behavior and motives �7DEOH����KDV�D�EURDGHU�IRFXV�WKHQ�WKH�F\FOLVW�RQO\��
Through this item interest in defining persona’s is possible. So far, the province 
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provided her service around the available data-items, instead of firstly defining data 
driven mobility management as service to the road authorities.  
 
5.4 Overall conclusion 
 
7KH�PRVW� LPSRUWDQW�FRQFOXVLRQV�FRQFHUQ� WKH�YLHZSRLQW�E\� WKH�SURYLQFe and the 
unstructured data-LWHP�DSSURDFK��7KH�FXUUHQW�IRFXV�LV�ZKDW�WKH�F\FOLVW�GRHV��RQFH�
WKH� F\FOHU� LV� RQ� WKH� URDG��� +RZHYHU�� WR� VWLPXODWH� PRUH� LQKDELWDQWV� WR� EHFRPH�
frequent cyclers demands focus on factors that influence bicycle use and the needs 
of the non-cyclists. The data-items :KDW�GLVWDQFH�WKH�F\FOLVW�WUDYHOV and :KDW�URXWHV�WKH\�
XVH�WR�UHDFK�WKHLU�GHVWLQDWLRQ indicate the strong focus on infrastructure. Therefore, the 
province misses stimulating non-cyclers. Unfortunately, tKH� IRFXV� RQ� WKH� WZHOYe 
data-items only, also limits the province in utilizing a broader range of information 
sources. 
 
6 Recommendation, limitations and discussion 
 
The province should upgrade the four data-LWHPV�WKDW�OLQN�GLUHFWO\�WR�WKH�F\FOLVW�ZLWK�
grade ‘high’ to nudge travelers to (more) cycling and to improve the data-items 
description including their source and method of capturing. Only then the province 
can analyze data-items regarding their value as cycling motivating factor for their 
road authorities. Also, the province should adopt a data driven mobility management 
approach as a service��$GRSWLQJ�WKH�QHZHVW�WRROV�RI�6803�ZLOO�EH�XVHIXO��2Q�GDWD�
LWVHOI�D�VWUXFWXUHG�DSSURDFK� LQ�ZKLFK� WKH�F\FOLVW� LV�SUHVHQW�DV�D�SHUVRQD��ZLOO�KHOS�
better understand the data-items needed. 
 
The survey result is indicative. Next to a limited number the division of respondents 
misses accuracy because handing the survey out to friends and family members of 
the researchers. As a result, the respondents do not present the age, profession, and 
travel objective build-up of the Province of Utrecht.  
 
)ROORZ-up research ZLOO define and validate personas to better understand the (non-
)cyclist; WR� DGRSW�GLIIHUHQFHV� DW� FLW\� OHYHOV�PDWWHU� �0LWUD� HW� DO��� �����; and to add 
ILQGLQJV�IURP�DOO�WZHQW\-six road authorities. Extension in developing the motivation 
IDFWRUV�IRXQG�DW�)LJXUH���ZLOO�GHHSHQ�WKH�LQVLJKWV�LQ�KRZ�WR�UHGXFH�PRUH�HPLVVLRQ�
by having the car replaced by bike trips.  
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