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 � To deliver quality transportation service to more people, transit agencies have 
incrementally modernised their processes with digital ticketing and payment sys-
tems, intermodal connections (for example, bus to rail), and intercity connections 
(for example, regional transport).  

 � In the cities examined in this paper (Seoul, Singapore and Taipei), transit adoption 
among urban residents is already quite high. As such, cities like Taipei are inter-
ested in MaaS as a value add for replacing inter-city car trips via transit integration 
with shared modes such as car rental, scooters etc., in addition to exploring intra-
FLW\�ȴUVW�PLOH�ODVW�PLOH�FRQQHFWLRQV�� 

 � Digital services (like payments, and mapping for route planning) are essential for 
transportation service delivery, and payments (credit card companies) and map-
ping tools (like Google Maps) are key stakeholders in MaaS collaborations.  

 � Transit remains the backbone of sustainable urban transport, and transportation 
agencies and regulators largely hold the power in selecting which private opera-
tors to work with and integrate into agency-managed transit apps.  

 � $Q�H΍HFWLYH�0DD6�SURJUDP�UHTXLUHV�FRPSOH[�FURVV�VHFWRU�FRRSHUDWLRQ�EHWZHHQ�
a large number of stakeholders, a robust public transit system, and technical and 
management capacity for piloting and implementation.  

 � )RU�JRYHUQPHQWV��VPDUWSKRQH�DSSOLFDWLRQV�R΍HU�WZR�ZD\�WUDQVSRUW�PDQDJHPHQW�Ȃ� 
real time information can be pushed to travelers to optimise transportation sys-
tems and aggregate data can help inform transportation planning and policies.

Key  
Takeaways
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1Intro 
duction Around the world, both city governments 

and private companies are building transporta-
tion platforms that aggregate multiple modes 
(transit, bikes, scooters, ride hailing, car sharing, 
etc.), also known as Mobility-as-a-Service (MaaS). 

7R�WKH�HQG�XVHU��0DD6�RIWHQ�WDNHV�WKH�IRUP�RI�D�PRELOH�DSS�WKDW�R΍HUV�PRUH�DWWUDFWLYH�
alternatives to auto use. MaaS also holds the promise of providing cities with a range 
RI�VXVWDLQDELOLW\�DQG�HɝFLHQF\�EHQHȴWV��LQFOXGLQJ�GDWD�IRU�UHDO�WLPH�PRELOLW\�PDQDJH-
ment, higher transit ridership, reduced congestion and transport-related emissions. 
Given that MaaS is often a combination of public (for example, transit) and private (for 
example, ride hailing) service providers, integration across sectors presents new and 
complex challenges. Using case studies from Seoul, Singapore, and Taipei in the past 
two decades, this paper examines how incremental transit advancements in ticketing 
and payments have laid the foundation for MaaS. 

IQ�WKH�H[LVWLQJ�OLWHUDWXUH��0DD6�LV�EURDGO\�GHȴQHG�DV�ȊD�VLQJOH�LQWHUIDFH�WKDW�FRP-
ELQHV�GL΍HUHQW�WUDQVSRUW�PRGHV�WR�R΍HU�FRQVXPHUV�WKH�SRVVLELOLW\�WR�JHW�IURP�$�WR�%�
LQ�D�ȵH[LEOH��SHUVRQDOL]HG��RQ�GHPDQG�DQG�VHDPOHVV�ZD\�ȋ1 Additionally, researchers 
have started to consider the social, political, and economic contexts that inform key 
GL΍HUHQFHV�LQ�0DD6�SURJUDPPHV�DURXQG�WKH�ZRUOG��&XUUHQWO\��RYHU����FLWLHV�JOREDOO\�DUH�
formally exploring or piloting MaaS, with the majority of such cities being in Europe.2 

A multi-region research collaborative led by Araghi et al. reviewed the key driv-
ers and barriers across the public sector, private sector, and travelers in moving up 
the levels of MaaS integration, which include journey planning, ticketing, and payment. 
The key barriers to MaaS development included resistance to data sharing and lack of 
LQFHQWLYH�WR�FRRSHUDWH�DPRQJ�RSHUDWRUV�ZLWK�PDUNHW�SRZHU��ΖQ�H΍HFWLYH�0DD6�VFKHPHV��
VWDNHKROGHUV�IURP�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV�SOD\�WR�WKHLU�GLVWLQFW�VWUHQJWKV�Ȃ�VXFK�
DV�SURMHFW�ȴQDQFLQJ��WHFKQLFDO� LPSOHPHQWDWLRQ��DQG�PRQLWRULQJ�DQG�HYDOXDWLRQ�Ȃ�WR�
expand connectivity among local transport options. 

1 Reyes García, J. R., Lenz, G., Haveman, S. P., & Bon-
nema, G. M. (2019). State of the Art of Mobility as a 
Service (MaaS) Ecosystems and Architectures –  
$Q�2YHUYLHZ�RI��DQG�D�'HȴQLWLRQ��(FRV\VWHP�DQG�
System Architecture for Electric Mobility as a Service 
(eMaaS). World Electric Vehicle Journal, 11(1), 7. 

2 Chang, S. K. Jason, Hou Yu Chen, and Hung Chang 
Chen. (2019). “Mobility as a Service Policy Planning, 
Deployments and Trials in Taiwan.” IATSS Research 
43 (4): 210–18.
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MaaS evolved from a combination of Intelligent Transportation Systems (ITS) 
with advancements in connected devices and real time data. MaaS builds upon a suite 
of existing technologies from transportation, payments, telecommunications, and 
PRELOH�DSSOLFDWLRQ�ZKLFK�ȊHQDEOH�LQWHJUDWLRQ�RI�LQIRUPDWLRQ��ERRNLQJ�DQG�SD\PHQW��
DQG�VXSSRUW�RSHUDWLRQDO�ȵH[LELOLW\�IRU�QHDU�UHDO�WLPH�GHPDQG�UHVSRQVLYHQHVVɋ���ɋSUR-
liferation of smartphone apps providing real-time transport information, either crowd-
sourced, utilising open data or public authority/operator Application Programming 
ΖQWHUIDFHV�ȋ3

For the user, MaaS can provide more convenient access to their location’s trans-
SRUWDWLRQ�RSWLRQV��LQFOXGLQJ�LQFUHDVLQJ�QXPEHUV�RI�PRGHV�WKDW�DUH�PRUH�ȵH[LEOH�WKDQ�
ȴ[HG�URXWH�WUDQVLW��VXFK�DV�ELNH�VKDUH�DQG�ULGH�KDLOLQJ��0DD6�LPSOHPHQWDWLRQ�GHPDQGV�
novel forms of private-to-private collaboration. The projects are often so large and 
complex that no one company can supply everything with their technology, and it 
UHTXLUHV�SDUWQHUVKLSV�DQG�FRQVRUWLD�H΍RUWV�WR�ZLQ�JRYHUQPHQW�ELGV�IRU�0DD6�SURMHFWV��
Thus, trust among private actors underpins the possible types of integrations across 
journey planning, ticketing, and payments. 

In MaaS development, a new category of technology providers plays the role 
of aggregators, and they perform the key 
IXQFWLRQ�RI�ȊR΍HULQJ�WKH�RQH�VWRS�LQWHJUDWLYH�
IXQFWLRQ��%URNHUV�IRUP�WKH�FRQGXLW�IRU�FRQ-
necting demanders of transport service and 
suppliers of the transport asset/capacity by 
facilitating the delivery of physical transpor-
WDWLRQ�ȋ4 Dominant search engines with map 

2.1 Technological 
convergence

2.2 Ecosystems 
for collabo-
ration and 
incentives for 
innovation

2Characteris-
tics of MaaS 
Systems

3 3DQJERXUQH��.���0ODGHQRYLÉ��0��1���6WHDG��'���
& Milakis, D. (2020). Questioning mobility as a 
service: Unanticipated implications for society 
and governance. Transportation Research Part 
A: Policy and Practice, 131(January 2019), 35–49. 

4 Wong, Y. Z., & Hensher, D. A. (2020). Delivering 
mobility as a service (MaaS) through a broker/
aggregator business model. Transportation, 
(0123456789).
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IXQFWLRQDOO\�DUH�HPHUJLQJ�DV�SRWHQWLDO�ȊVXSHU�DJJUHJDWRUV�ȋ�0DQ\�SHRSOH�VWLOO�WKLQN�RI�
Google as a search engine, or an organiser of information. However, Google (and its 
SDUHQW�FRPSDQ\�$OSKDEHW��KDV�PDGH�VLJQLȴFDQW�LQYHVWPHQWV�LQ�UHQGHULQJ�WKH�SK\VLFDO�
world more legible, most notably through Google Maps. 

Transportation policy scholars note that transport projects generally have high 
LQLWLDO�LQYHVWPHQWV�DQG�DUH�PRQRSROLVWLF��Ȋ0DD6�SURMHFWV�KDYH�H[WHUQDO�VRFLHWDO�EHQH-
ȴWV�ZKLFK�DUH�QRW�HDVLO\�LQWHUQDOL]HG��7KHUHIRUH��WKH�SXEOLF�VHFWRU�KDV�DQ�REOLJDWLRQ�WR�
provide enough resources for a necessary service such as open data hub by consid-
HULQJ�WKH�H[WHUQDO�H΍HFWV�DQG�WKH�SRWHQWLDO�VXEVLG\�VFKHPHV�ȋ5 As such, government 
intervention and oversight are needed to manage such services for the public interest.6 
6LQJDSRUH�DQG�6HRXO�SXUVXHG�SXEOLFȂSULYDWH�SDUWQHUVKLSV��333V��WR�PDUU\�WKH�ȴQDQFLDO�
and institutional backing of the government with the technical and operational capacity 
of the private sector. 

MaaS holds the potential to shape travel behavior at a more granular level (by 
WLPH��JHRJUDSK\��DQG�GLVWDQFH��WKDQ�HYHU�EHIRUH��ȊVLQFH�RQ�GHPDQG�PRELOLW\�VHUYLFHV�
DUH�RIWHQ�G\QDPLFDOO\�WDLORUHG�WR�GL΍HUHQW� LQGLYLGXDO�SUHIHUHQFHV�DQG�FRQWH[WV��IRU�
instance, time-of-day, supply and demand matching), disaggregate behavioral models 
are essential for the accommodation of their complex dynamics, which enables the 
TXDQWLȴFDWLRQ�RI�XVHU�EHQHȴWV�DQG�RYHUDOO�WUDQVSRUWDWLRQ�LPSDFWV��VXFK�DV�FRQJHVWLRQ�
DQG�RWKHU�H[WHUQDOLWLHV��ȋ7 

LLNH�FLWLHV�ZLWK�WKH�LPSOHPHQWDWLRQ�RI�FRQJHVWLRQ�FKDUJLQJ�LQ�WKH�����V�DQG�
����V��0DD6�SURYLGHUV�ZLOO�H[SHULPHQW�ZLWK�GL΍HUHQW�SULFLQJ�VFKHPHV��ZKLFK�PD\�
include subscriptions and incentives. A subscription-based model, in particular, will 
SURPSW�XVHUV�WR�ȊPDNH�GHFLVLRQV�RQ�WKUHH�OHYHOV��WKH\�GHFLGH�ZKHWKHU�WR�RZQ�D�FDU�LQ�
the long run, whether to buy a subscription to alternative modes in the medium run, 
DQG�GDLO\�PRGH�FKRLFH�LV�DOVR�HQGRJHQRXV�LQ�WKH�VKRUW�UXQ�ȋ8

A primary concern with private sector ownership of MaaS is harmful monopolis-
WLF�EHKDYLRU��ZKLFK�PLJKW�LQFOXGH�GHWHUULQJ�QHZ�HQWUDQWV��FORVLQJ�R΍�SODWIRUP�DFFHVV��
and increasing prices. As such, the type of governance model will help to ensure public 
sector oversight in terms of which transport modes are being prioritised in a MaaS 
environment. 

Data privacy and security are key con-
ditions for successful implementation for 
0DD6��ZKLFK�ȊUHSUHVHQW�FRPSOH[�QHWZRUNV�
of public and private service providers and 
users, with a multiplicity of data resources 
including open data (such as public transport 
schedules), commercially sensitive data 
(including fees and service availability), and 

2.3 Economic and 
governance 

2.4 Data and  
privacy 

5 Chang, S. K.Jason, Hou Yu Chen, and Hung Chang 
Chen. (2019). “Mobility as a Service Policy Plan-
ning, Deployments and Trials in Taiwan.” IATSS 
Research 43 (4): 210–18. 

6 Park, J. Y., & Kim, D. (2013). Korea´s Integrated 
Fare and Smart Card Ticket System.

7 Xie, Y., Danaf, M., Azevedo, C. L., Prakash, A. 
A., Atasoy, B., Jeong, K., … Ben-Akiva, M. (2019). 
Behavioral Modeling of On-Demand Mobility 
Services: General Framework and Application 
to Sustainable Travel Incentives. Transpor-
tation Research Board 98th Annual Meeting, 
(0123456789), 1–24. 

8 Marketing, P. T., Transport, I. P., Transit, P., 
Integration, M., Cities, M., Transportation, P., 
& Graham, D. (2019). Transportation Research 
Record MaaS Economics : Should We Fight Car 
Ownership with Subscriptions to Alternative.
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SHUVRQDO�XVHU�GDWD��VXFK�DV�ȴQDQFLDO�LQIRUPDWLRQ�DQG�WUDYHO�SODQV��ȋ9 Furthermore, user 
travel data may be monetised as auxiliary forms of revenue, undermining the core 
SULRULWLHV�RI�WUDQVSRUWDWLRQ�VHUYLFH�GHOLYHU\��Ȋ0DD6�KDV�WKH�SRWHQWLDO�WR�FUHDWH�D�QHZ�
PDUNHW�E\�VHOOLQJ�GDWD�DQDO\VLV�WR�PDQ\�GL΍HUHQW�DFWRUV��QRW�RQO\�WKH�PRELOLW\�VHUYLFH�
providers and urban authorities but potentially to other private companies, such as 
UHWDLOHUV�ȋ��

9 Cottrill, C. D. (2020). MaaS surveillance: Privacy 
considerations in mobility as a service. Trans-
portation Research Part A: Policy and Practice, 
131(September 2019), 50–57. 

10 3DQJERXUQH��.���0ODGHQRYLÉ��0��1���6WHDG��'���
& Milakis, D. (2020). Questioning mobility as a 
service: Unanticipated implications for society 
and governance. Transportation Research Part 
A: Policy and Practice, 131(January 2019), 35–49. 
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TR�LOOXVWUDWH�WKH�HYROXWLRQ�RI�0DD6�SURJUDPPHV�LQ�GL΍HUHQW�$VLDQ�FLW\�FRQWH[WV�
over the past decades, this paper traces urban transport policy, planning and imple-
mentation in Seoul, Singapore and Taipei. The three cities selected as case studies 
KDYH�D�JUHDW�GHDO�LQ�FRPPRQ�Ȃ�WKH\�DUH�ODUJH��GHQVHO\�SRSXODWHG��HFRQRPLF�DQG�SROLW-
ical capitals of their country. The governments in Seoul, Singapore, and Taipei have 
recognised that concerted intervention around congestion was needed and invested 
early in technology, partnership structures, and strategic planning to shift residents 
DQG�YLVLWRUV�WR�PRUH�HɝFLHQW�WUDQVSRUW��$OO�WKUHH�FLWLHV�KDG�LQYHVWHG�LQ�UHDO�WLPH�WUDɝF�
management and transit information systems, and digitising transit fare collection and 
SD\PHQW�DV�HDUO\�DV�WKH�����V��

SHRXOȇV�SRSXODWLRQ�JUHZ�GUDPDWLFDOO\�LQ�WKH�ODWH�����V��H[SDQGLQJ�IURP���PLOOLRQ�
WR����PLOOLRQ�LQ�MXVW�WKUHH�GHFDGHV��7KLV�JURZWK�DQG�WKH�FRQVHTXHQW�VSXUW�LQ�FDU�XVH�
VWUDLQHG�WKH�FDSDFLW\�RI�WKH�URDGZD\V�VLJQLȴFDQWO\��ZKLFK�VORZHG�DQG�ZRUVHQHG�EXV�
service.

AURXQG�������D�SXEOLF�WUDQVSRUW�UHIRUP�SODQ�SULRULWLVHG�LQWHJUDWLQJ�WKH�WKHQ�
disparate bus and subway systems and replaced the privatised bus industry with a 
quasi-public system which gave city government authority to intervene on operations 
DQG�PDQDJHPHQW�LVVXHV��3ROLF\�PDNHUV�LGHQWLȴHG�IDUH�LQWHJUDWLRQ�EHWZHHQ�VXEZD\�
and bus as one key improvement that can make public transit more appealing rela-
tive to car use.11 The primary policy goals driving this intermodal fare system include: 
reducing user fares, improving system connectivity, and increasing ridership, user 
VDWLVIDFWLRQ��DQG�RSHUDWLRQDO�HɝFLHQF\��GLJLWDO�SD\PHQW�UHTXLUHV�OHVV�WLPH�WKDQ�FDVK�
payment). The multi-jurisdictional coordination of the bus network was a challenge and 
required alignment across multiple agencies in Seoul and the nearby municipalities of 
Incheon and Gyeonggi. 

IQ�������.RUHD�LQWURGXFHG�WKH�ȴUVW�VPDUW�FDUG�IRU�WKH�6HRXO�EXV�V\VWHPV��ΖQLWLDO�
operational challenges included a lack of cooperation and interoperability among 
RSHUDWRUV��ΖQ�������.RUHD�ODXQFKHG�D�QHZ�VPDUW�FDUG��7�PRQH\��WKDW�FRXOG�EH�XVHG�IRU�
subway, bus, and ultimately taxi services. Eventually, the card could be used to pay for 
WUDQVSRUWDWLRQ�LQ����FLWLHV�DFURVV�WKH�FRXQWU\��7KH�VPDUW�FDUG�ZDV�D�PHDQV�IRU�ULGHUV�WR�
access an integrated fare system, where users 
could combine subway, bus, and taxi modes 
on a single trip. The uptake for smart card 

3.1 Seoul 

11 Lee, S., & Gyeong, Y. (2017). One Card Fits All: 
Integrated Public Transport Fare System. Seoul 
Policies That Work: Transportation.

3Case Studies
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XVH�ZDV�VZLIW��ZLWK�XWLOLVDWLRQ�UDWHV�UHDFKLQJ�����RI�WKH�6HRXO�SRSXODWLRQ�E\�������ΖQ�
������WKH�VPDUW�FDUG�H[SDQGHG�WR�LQFOXGH�WD[L�SD\PHQW��7KH�VPDUW�FDUG�VWDNHKROG-
HUV�DOVR�UHFRJQL]HG�WKH�DSSOLFDWLRQ�IRU�QRQ�WUDQVSRUW�SXUSRVHV�HDUO\��VXFK�DV�ORFDO�
FRPPHUFH�� ΖQ�������D�VLQJOH�XVH��GHSRVLW�UHIXQGHG�XSRQ�UHWXUQ�RI�WKH�FDUG��FDUG�
WLFNHW�ZDV�LQWURGXFHG��ZKLFK�SXVKHG�WKH�VPDUW�FDUG�XWLOLVDWLRQ�UDWH�WR�FORVH�WR������12

TKH�VPDUW�FDUG�SUHVHQWHG�VLJQLȴFDQW�EHQHȴWV�IRU�WKH�NH\�VWDNHKROGHUV�LQ�SXEOLF�
transit (users, operators, and agencies). The card enabled digital fare collection, which 
R΍HUHG�QHZ�WHFKQLFDO�FDSDELOLWLHV�IRU�GLVWDQFH�DQG�]RQH�EDVHG�IDUH��SURYLGLQJ�WUDQ-
sit capacity management at a newly granular level. For the user, the system enabled 
transfers among neighboring transit systems without paying additional fees. The fare 
FRXOG�DOVR�EH�VHWWOHG�PRUH�HɝFLHQWO\�RQ�WKH�EDFN�HQG��ZLWK�UHYHQXH�GLVWULEXWHG�WR�WKH�
appropriate operators in a multi-operator suite of options. 

IQ������� WKH�6HRXO�0HWURSROLWDQ�*RYHUQPHQW� �60*��HVWDEOLVKHG�WKH�.RUHD�
6PDUW�&DUG�&R���/WG��.6&&��WR�VHUYLFH�LQWHJUDWHG�PDVV�WUDQVSRUWDWLRQ�QHWZRUNV�DFURVV�
.RUHD��60*�UHPDLQV�WKH�ODUJHVW�VKDUHKROGHU�RI�.6&&�DQG�SURYLGHV�SROLF\�RYHUVLJKW��
WKRXJK�GD\�WR�GD\�RSHUDWLRQV�DUH�PDQDJHG�E\�WKH�VHFRQG�ODUJHVW�VKDUHKROGHU�/*�&16�
�VHOHFWHG�E\�60*�YLD�D�FRPSHWLWLYH�ELG���60*�GHOLEHUDWHO\�FUHDWHG�ȴQDQFLDO�LQFHQWLYHV�
IRU�WKH�SULYDWH�RSHUDWRUV�LW�VXSHUYLVHG��ZKLFK�ZHUH�SHUPLWWHG�WR�ȊWDNH�WKH�VHWWOHPHQW�
DQG�FOHDULQJ�FRPPLVVLRQ�IHHV�DV�LWV�PDLQ�VRXUFH�RI�LQFRPH�DQG�WR�FUHDWH�SURȴWV�E\�
H[SDQGLQJ�WKH�VPDUW�FDUG�WLFNHW�SURMHFW�WR�FRYHU�VXFK�DUHDV�DV�WD[L�IDUHV�ȋ13 The gov-
HUQPHQW�DOVR�SOD\HG�WKH�UROH�RI�D�VWDQGDUGV�VHWWLQJ�ERG\�DQG�LQWURGXFHG�D�FHUWLȴFDWLRQ�
for new devices and services seeking integration with smart card tickets. 

WKHQ�WDNLQJ�RɝFH�LQ�������0D\RU�:RQVRRQ�YRZHG�WR�WUDQVLWLRQ�6HRXO�IURP�D�
FDU�FHQWULF�FLW\�LQWR�D�SHRSOH�FHQWULF�FLW\��QRWLQJ�WKDW�ȊFLWL]HQV�ZDQW�FRQYHQLHQW��UHOLDEOH��
and diverse personal mobility choices, including bicycling, and they consider pedestrian 
ULJKW�RI�ZD\�DV�D�EDVLF�SDUW�RI�KXPDQ�GLJQLW\�ȋ14 In the same year, the SMG announced 
WKHLU�6HRXO�7UDQVSRUW�9LVLRQ������ZKLFK�KLJKOLJKWHG�WKH�SDUDGLJP�VKLIWV�IURP�SULYDWHO\�
owned to shared transportation.15�7KH�FLW\ȇV�9LVLRQ������LQFOXGHG�D�WRS�OLQH�JRDO�WR�
FUHDWH�D�ȊOLYDEOH�6HRXO�ZLWKRXW�UHO\LQJ�RQ�FDUV�ȋ�ZLWK�VSHFLȴF�WDUJHWV�WR�UHGXFH�ERWK�FDU�
XVH�DQG�WUDQVLW�WUDYHO�WLPH�E\�����16 Private sector apps like Kakao have emerged as an 
RSWLRQ�WR�DFFHVV�WD[LV��EXVHV��FKDX΍HXU�VHUYLFHV��SDUNLQJ�SD\PHQWV��DQG�WUDɝF�LQIRU-
mation. However, smart cards and the transit app developed by the Seoul Metropoli-
tan Government remain the only options for electronic transit ticketing and payment.

Singapore, a densely populated city-state with a small landmass, has recognised 
and fostered technology innovation to address the unique challenges its residents 
face. Since establishing its independence in 
1965, the Singapore government has adopted 
a technological, interventionist approach to 
governance to develop the national economy 
in a sustainable manner.17 To achieve sus-
tainable transport, the policies have focused 

3.2 Singapore 

12 Park, J. Y., & Kim, D. (2013). Korea´s Integrated 
Fare and Smart Card Ticket System.

13 Ibid.
14 Park, M. (2020). The year of future transporta-

tion: An interview, (January 2013), 1–5.
15 Urban Solutions. (2015). Seoul Transportation 

Vision 2030
16 Ibid.
17 Joo, Yu-min, Teck-boon Tan, and Ming-yee Foo. 

2014. “Unpacking Singapore’s Latest Mega-Digi-
WDOLVDWLRQ�3XVK�ȋ�ΖQ�7KH�6PDUW�1DWLRQ����Ȃ���
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on three primary goals: reduce private car use, promote transit and shared mobility, 
and take a holistic approach to the built environment. Singapore’s sustainable mobil-
ity plan has focused on promoting transit use and reducing congestion. 

FURP�WKH�����V�WR�WKH�����V��6LQJDSRUH�IDFHG�LQWHUFRQQHFWHG�FKDOOHQJHV�IURP�
ODUJHO\�XQUHJXODWHG�PDUNHWV��ȊSRRU�WUDɝF�PDQDJHPHQW�DQG�VHULRXV�FRQJHVWLRQ�LQ�WKH�
FLW\�FHQWUH��LQDGHTXDWH�DQG�LQHɝFLHQW�SXEOLF�WUDQVSRUW�VHUYLFHV��SRRU�LQIUDVWUXFWXUH�
PDLQWHQDQFH�DQG�ODFN�RI�JRYHUQPHQWDO�SODQV�DQG�HQIRUFHPHQWV�ȋ18 In 1973, leadership 
IURP�VHYHUDO�PLQLVWULHV�IRUPHG�6LQJDSRUHȇV�5RDG�7UDQVSRUW�$FWLRQ�&RPPLWWHH��57$&��
WR�OHDG�WUDQVSRUWDWLRQ�SODQQLQJ��57$&�LQWURGXFHG�6LQJDSRUHȇV�DUHD�OLFHQVLQJ�VFKHPH�
�$/6��LQ�������WKH�ȴUVW�FRQJHVWLQJ�SULFLQJ�SURJUDP�LQ�WKH�ZRUOG��8QGHU�WKH�PDQXDO�V\V-
WHP��GULYHUV�QHHGHG�WR�EX\�SK\VLFDO�OLFHQVHV��ȵDW�IHH��WR�WUDYHUVH�WKURXJK�GHVLJQDWHG�
5HVWULFWHG�=RQHV��ΖQ�WKH�ODWH�����V��6LQJDSRUH�LQWURGXFHG�WKH�HOHFWURQLF�URDG�SULFLQJ�
�(53��VFKHPH��D�PRUH�HɝFLHQW�DQG�ȵH[LEOH�V\VWHP�WKDW�FRXOG�DGMXVW�WKH�IHHV�E\�WLPH�
or location.19 

The ERP scheme was coupled with high vehicle registration fees to discourage 
car ownership and use; the growth rate for car ownership steadily declined in the 
����V��OHYHOLQJ�R΍�WR�������JURZWK�LQ���������1RWDEO\��DYHUDJH�DQQXDO�9HKLFOH�.LORPH-
WHUV�7UDYHOHG��9.7��SHU�FDU�GHFOLQHG�IURP�������NP�LQ������WR�������NP�LQ������21 The 
closer residents live to a subway stop, the more likely they are to use public transport 
as their primary commuting option.22 

LLNH�6HRXO��6LQJDSRUH�LQYHVWHG�HDUO\�LQ�DQ�LQWHJUDWHG�IDUH�V\VWHP�IRU�WUDQVLW��ΖQ�������
6LQJDSRUH�VHW�XS�7UDQVLW�/LQN�3WH�/WG��WR�PDQDJH�WKH�V\VWHPȇV�ȴUVW�IDUHFDUG��7KHQ�������
WKH�/DQG�7UDQVSRUW�$XWKRULW\��/7$���D�ERDUG�ZLWKLQ�WKH�0LQLVWU\�RI�7UDQVSRUW��IRXQGHG�
D�VXEVLGLDU\��(=�/LQN�3WH��/WG���WR�FUHDWH�D�FRQWDFWOHVV�VPDUW�FDUG�23�7KH�/7$�ZDV�WKH�
SULPDU\�GULYHU�RI�WKH�RSHUDWLRQ��Ȋ/7$�OHG�WKH�HQWLUH�SURFHVV�RI�HVWDEOLVKLQJ�(=�/LQN�3WH��
/WG���H[HUFLVLQJ�IXOO�DXWKRULW\�RYHU�WKH�SURMHFW�RUGHULQJ��V\VWHP�GHVLJQ�DQG�FRQVWUXFWLRQ��
DQG�LWV�RSHUDWLRQ�DQG�PDQDJHPHQW��ΖW�DOVR�DVVXPHG�IXOO�UHVSRQVLELOLW\�IRU�ȴQDQFLQJ�WKH�
SURMHFW��$V�WKH�VXSHULRU�RUJDQLVDWLRQ�RI�(=�/LQN�3WH��/WG���/7$�KDV�WKH�ULJKW�WR�FRQWURO�
WKH�RSHUDWLRQ�RI�(=�/LQN�DQG�GHWHUPLQH�VPDUW�FDUG�WLFNHW�SROLFLHV��7KHVH�IDFWV�VKRZ�
that the smart card ticket project in Singapore is a public project implemented under 
WKH�IXOO�UHVSRQVLELOLW\�RI�WKH�JRYHUQPHQW�ȋ24�%\�
WKH�ODWH�����V��WKH�(=�/LQN�FDUG�DFFRXQWHG�IRU�
RYHU�����RI�SXEOLF�WUDQVLW�WULSV�LQ�6LQJDSRUH��
providing greater convenience for travellers 
and data for transport planning.25 

Singapore has made real-time transit 
information available via the MyTransport 
smartphone application. The Singaporean 
government has also installed on-the-ground 
cameras and sensors to capture data on 
UHDO�WLPH�WUDɝF�ȵRZ��HTXLSSLQJ�PRUH�WKDQ�
����LQWHUVHFWLRQV�ZLWK�DGYDQFHG�VXUYHLOODQFH�

18 Centre for Liveable Cities, & Land Transport 
Authority. (2013). Transport: Overcoming Con-
straints, Sustaining Mobility. Cengage Learning 
Asia.

19 Ibid.
20 Diao, M. (2019). Towards sustainable urban 

transport in Singapore: Policy instruments and 
mobility trends. Transport Policy, 81(February 
2018), 320–330.

21 Tan, Christopher. (2017). Drivers no longer going 
the distance. The Straits Times. 

22 Diao, Mi. (2019). “Towards Sustainable Urban 
Transport in Singapore: Policy Instruments and 
Mobility Trends.” Transport Policy 81 (February 
2018): 320–30.

23 Park, J. Y., & Kim, D. (2013). Korea´s Integrated 
Fare and Smart Card Ticket System.

24 Ibid.
25 Prakasam, Silvester. (2008). “The evolution of 

e-payments in public transport: Singapore’s expe-
rience.” Japan Railway & Transport Review 50.



 C A  
 S 
 E 
 S T
U  D194

cameras to monitor congestion and parking violations.26 Via an open data platform 
named DataMall, the Singapore government makes real-time and static datasets on 
transportation available, including parking availability, bus/train service times, bus 
passenger volume, and accidents.27 

IQ�WKH�QH[W�HUD�RI�Ȋ3HRSOH�&HQWUHG�7UDQVSRUW�6\VWHPȋ�GHYHORSPHQW��/7$�KDV�
LGHQWLȴHG�WKUHH�PDLQ�DUHDV�RI�IRFXV��PRUH�FRQQHFWLRQV��EHWWHU�VHUYLFH��DQG�D�OLYHDEOH�
and inclusive community.28 This plan considers an ecosystem of infrastructure changes, 
WHFKQRORJLFDO�WRROV��DQG�VXSSRUWLQJ�SROLFLHV��ΖQ�������6LQJDSRUHȇV�0LQLVWU\�RI�7UDQVSRUW�
DGRSWHG�D�QHZ�6XVWDLQDEOH�6LQJDSRUH�%OXHSULQW��ZKLFK�SULRULWLVHG�LQFUHDVLQJ�DFWLYH�
transport infrastructure, additional measures to reduce car ownership, and a transit 
PRGH�VKDUH�RI�����IRU�DOO�WULSV�ZLWKLQ�WKH�FLW\�29 

TKH�/7$�SURYLGHV�D�XQLȴHG�DSSURDFK�WR�PDQDJLQJ�DQ�HYROYLQJ�WUDQVSRUWDWLRQ�
V\VWHP��7KH�/7$�QRW�RQO\�PDQDJHV�WKH�WUDQVLW�LQIUDVWUXFWXUH�DQG�RSHUDWLRQV��LW�DOVR�
LVVXHV�SHUPLWV�IRU�QHZ�SULYDWH�FDUV�DQG�FRQWUROV�WKH�ELNH�VKDUH�ȵHHW�FDS��7KH�UHODWLRQ-
VKLS�EHWZHHQ�(=�/LQN�DQG�WKH�GRPLQDQW�ELNH�VKDUH�SURJUDPPH�6*�%LNH�GHPRQVWUDWHV�
WKH�FKDOOHQJHV�RI�PXOWL�PRGDO�LQWHJUDWLRQ��FR�IRXQGHU�%HQMDPLQ�2K�QRWHV�WKDW�Ȋ>RULJ-
LQDOO\�6*�%LNH@�FRXOG�EH�XQORFNHG�ZLWK�(=�/LQN�FDUG��D�6LQJDSRUHDQ�VWRUHG�YDOXH�FDUG�
that can be used for a variety of cashless transactions) but we stopped innovating into 
WKDW�EHFDXVH�RI�WKH�OLFHQVLQJ�UHTXLUHPHQWV�Ȃ�XVHUV�QRZ�QHHG�WR�VFDQ�D�45�FRGH�WR�HQG�
WKH�WULS�DQG�\RX�FDQȇW�GR�WKDW�ZLWK�D�SK\VLFDO�FDUG�ȋ�� Further research might examine 
WKH�WHFKQRORJLFDO�FKDOOHQJHV�RI�LQWHJUDWLQJ�ELNH�VKDUH�GLUHFWO\�LQWR�WKH�(=�/LQN�DSS�

Ridesharing apps such as Grab and Go-jek have aggressively pursued the MaaS 
vision, positioning themselves as an all-in-one transportation and commerce solution 
for urban residents. Grab and Go-jek have rapidly expanded from their car and motor-
ELNH�KDLOLQJ�EXVLQHVV�LQ�$VLDQ�PDUNHWV�WR�VXSHU�DSSV�ZLWK�GR]HQV�RI�VHUYLFHV�DFURVV�
transport, delivery, and payments. 

Grab, one of the earliest ride hailing apps in Asia, was founded in Malaysia in 
�����EHIRUH�UHORFDWLQJ�LWV�KHDGTXDUWHUV�WR�6LQJDSRUH�31 Grab has integrated not only 
multimodal journey planning, but also local businesses and services (such as hotels, 
concert tickets, retail etc.). Grab has partnered with several local taxi services to add 
more drivers onto the platform, and some of these taxi services are available to be 
ERRNHG�RQ�(=�/LQN�DV�ZHOO��ΖQ�������*UDE�LQWURGXFHG�WKHLU�7ULS�3ODQQHU�WR�XVHUV�LQ�6LQ-
gapore, which added real time public transit data and recommendations of ride-hailing 
IRU�WKH�ȴUVW�RU�ODVW�OHJ�RI�WKHLU�WULS�32�:KLOH�*UDE�IDFLOLWDWHV�WKH�XVH�RI�SXEOLF�WUDQVLW�LQ�
Singapore, there is no ticketing or booking 
integration yet.

26 Tan, Belinda, and Yimin Zhou. (2018). Technology 
DQG�WKH�&LW\��)RXQGDWLRQ�IRU�D�6PDUW�1DWLRQ��

27 Land Transport Authority. LTA Data Mall. 
28 Chow, Clarice, Jean Chia, and Mina Zhan. (2018). 

Urban System Studies: Integrating Land Use & 
Mobility: Supporting Sustainable Growth.

29 Ibid.
30 Zhixin Tan. (2019). “Bike-sharing’s turbulent 

times in Singapore: Q&A with SG Bike’s co-found-
ers.” KrAsia.

31 The Lufthansa Innovation Hub. (2020). The State 
of Travel and Mobility Tech in Asia.

32 Grab Press Centre. (2019). Grab Introduces Four 
1HZ�6HUYLFHV�LQ�6LQJDSRUH�LQ�LWV�6XSHU�$SS�
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For a small, densely populated city, transportation produces serious pollution 
and congestion challenges.33 Motorcycles (or scooters) are very popular and are used 
more than cars as measured by Vehicle-Kilometers Traveled (VKT). Taipei has invested 
in an e-payment and ticketing ecosystem which covers train, bus, ferry, taxi, cable car, 
DQG�SDUNLQJ��$GGLWLRQDOO\��D�VPDUW�FDUG�ZDV�LQWURGXFHG�LQ������YLD�D�SXEOLF�SULYDWH�
partnership.34 

TDLZDQȇV�0LQLVWU\�RI�7UDQVSRUWDWLRQ�DQG�&RPPXQLFDWLRQV��07&��UHFHQWO\�LQWUR-
GXFHG�D�ORQJ�WHUP�0DD6�VWUDWHJ\�LQ�LWV��UG�1DWLRQDO�Ζ76�3URJUDP�������������35�ΖQ�������
WKH�07&�LVVXHG�D�FDOO�IRU�SURSRVDOV�IRU�D�QHZ�0DD6�SODWIRUP�IRU�D�GHPRQVWUDWLRQ�SUR-
MHFW��7KH�SODWIRUP��QDPHG�80$-Ζ��ZKLFK�URXJKO\�WUDQVODWHV�WR�Ȋ<RXU�%HVW�&RPSDQLRQȋ��
DLPV�WR�LQWHJUDWH�H[LVWLQJ�PRELOH�SD\PHQW�PHWKRGV�DQG�R΍HU�PXOWLPRGDO�WULS�SODQQLQJ��
and provide real time travel information and route suggestions. Interestingly, the small 
US-based company Metropia was selected as the platform vendor, to be white labeled 
DV�7DLZDQȇV�0DD6�SODWIRUP��$Q�RYHUYLHZ�RI�WKH�SURMHFW�VSHFLȴFDWLRQ�FODLPV�WKDW�0HWUR-
pia’s software will provide enhanced taxi dispatch and pooling capabilities.36 

Smart cards are widely accessible to transport users in Taiwan, which initially 
LQFOXGHG�WKH�PHWUR�DQG�EXV�V\VWHPV��ΖQ�D�VLPLODU�SDWKZD\�DV�6LQJDSRUHȇV�(=�/LQN�V\V-
tems, a consortium of local government agencies introduced a contactless payment 
VPDUW�FDUG�LQ������FDOOHG�WKH�(DV\&DUG��7KH�(DV\&DUG�ȴUVW�LQWHJUDWHG�WKH�EXVHV�DQG�
trains through an electronic ticketing system, before adding regional rail, bike share 
�<RX%LNH���DQG�RWKHU�PRGHV��ΖQ�HDUO\�������WKH�(DV\&DUG�&RUSRUDWLRQ�LQWURGXFHG�LWV�
(DV\�:DOOHW��ZKLFK�HQDEOHG�SHRSOH�WR�XVH�WKHLU�VPDUWSKRQH�WR�SD\�IRU�SXEOLF�WUDQVSRU-
tation, as well as parking fees, water bills, and medical expenses.37

WKHQ�7DLSHLȇV�SXEOLF�ELNH�VKDUH�SURJUDP��<RX%LNH��ZDV� LQWHJUDWHG�LQWR�WKH�
smart card payment, bike share ridership increased. The smart card data also revealed 
ELNH�WUDQVLW�VXEZD\�EHKDYLRU��FORVH�WR�����RI�ELNH�WULSV�ZHUH�WR�RU�IURP�WUDQVLW�VWDWLRQV�38 

3.3 Taipei 

33 Wu, Shang Su. (2020). “Smart Taipei City: Under-
standing Policy Motivations, Approaches and 
Implementation.” Smart Cities in Asia: Governing 
Development in the Era of Hyper-Connectivity, 
61–77. 

34 Chang, S K Jason, and D Ph. (2018). “Integrated 
Transport System Development in Taipei.”

35 Chang, S K Jason, Hou Yu Chen, and Hung Chang 
Chen. (2019). “Mobility as a Service Policy Plan-
ning, Deployments and Trials in Taiwan.” IATSS 
Research 43 (4): 210–18. 

36 Metropia. (2020). “Integration and Innovation on 
Shape the Future of Taiwan’s Mobility.” 

37 Chang, Chris. (2018). “Easy Wallet to arrive in 
7DLZDQ�LQ�-DQXDU\�ȋ�7DLZDQ�1HZV�

38 Chung, Chih-lin, and Shu-yuan Li. (2019). Intelli-
gent Transport Systems for Everyone’s Mobility. 
Intelligent Transport Systems for Everyone’s 
Mobility. Springer Singapore. 
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To deliver quality transportation service to more people, transit agencies have 
incrementally modernised their system with digital ticketing and payment systems, 
intermodal connections (such as bus to rail), and intercity connections (for instance, 
regional transport). In the cities examined in this paper, transit adoption among urban 
residents is already quite high. As such, cities like Taipei are interested in MaaS as a 
value add for replacing inter-city car trips via transit integration with shared modes 
VXFK�DV�FDU�UHQWDO��VFRRWHUV��HWF��LQ�DGGLWLRQ�WR�H[SORULQJ�LQWUD�FLW\�ȴUVW�PLOH�ODVW�PLOH�
connections. 

Digital services (such as payments and mapping for route planning) are essential 
for transportation service delivery, and payments (credit card companies) and map-
ping tools (such as Google Maps) are key stakeholders in MaaS collaborations. Transit 
remains the backbone of sustainable urban transport, and transportation agencies 
and regulators largely hold the power in selecting which private operators to work 
with and integrate into agency-managed transit apps. 

AQ�H΍HFWLYH�0DD6�SURJUDPPH�UHTXLUHV�FRPSOH[�FURVV�VHFWRU�FRRSHUDWLRQ�
between a large number of stakeholders, a robust public transit system, and technical 
and management capacity for piloting and implementation. For governments, smart-
SKRQH�DSSOLFDWLRQV�R΍HU�WZR�ZD\�WUDQVSRUW�PDQDJHPHQW�Ȃ�UHDO�WLPH�LQIRUPDWLRQ�FDQ�
be pushed to travelers to optimise the transportation systems and aggregate data 
can help inform transportation planning and policies. The enabling technologies are 
a means towards ensuring safer, greener, and more equitable transportation access 
IRU�FLWL]HQV��ZLWK�D�GDWD�GULYHQ�DSSURDFK�WR�HQKDQFLQJ�VHUYLFH�GHOLYHU\��

4Looking 
Ahead
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