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Abstract Singapore enjoys a world-class urban transportation system today,
benefitting from a combination of long-term planning, continued investment in
infrastructure, and readiness in adopting new technologies. However, planners will
always need to prepare for uncertain futures, and understand driving forces and
global trends that affect future urban mobility. In this paper, we present an ongoing
foresight study on Singapore’s urban transport and mobility up to 2030. Our
objectives are to develop a shared understanding of the current state of the trans-
portation system, highlight long-term challenges and opportunities, and establish
networks between stakeholders. Through environmental scanning and expert
interviews, our preliminary findings indicate that mobility-on-demand services,
multi-modal transport, and e-commerce are the dominant future drivers of change in
the urban mobility landscape. In addition, ageing population, growing population
and travel demand, inefficiencies in urban freight, shortage in skilled manpower,
and a general resistance to big policy changes are the key challenges facing
Singapore urban mobility in future. Finally, in terms of technology, autonomous
vehicles, real-time traveller information, and shared mobility are seen as potential
game-changers for the future.
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1 Introduction

This paper is a part of an ongoing foresight study on urban transport and mobility in
Singapore. The project is in a series of foresight studies examining the Future of
Cities at the Lee Kuan Yew Centre for Innovative Cities, Singapore University of
Technology and Design.

Our core objectives are to develop a shared understanding of the current situa-
tion and issues in urban mobility in Singapore, facilitate future policy implemen-
tation by highlighting long term challenges and opportunities, and establish
networks between experts and stakeholders in the mobility sector. Specifically, this
study concerns only the land transport domain in Singapore, covering both pas-
senger and freight sectors with government agencies and organisations in the
transport domain as the audience.

The rest of the paper is organised as follows. First we develop the context by
discussing the need for a foresight study on urban mobility in Singapore in Sect. 1.
Next, we discuss our foresight methodology in Sect. 2. In Sect. 3, we discuss some
of the preliminary insights we have gathered so far. We conclude in Sect. 4 by
reviewing the insights and discussing our future work plan.

1.1 Singapore’s Leading Role in Transport

Singapore has done well in developing a world-class urban transportation system
over the past few decades, and plays a leading role in the region. In private transport,
it enjoys the benefits of electronic road pricing, which was introduced in 1998 and
helps to manage congestion by moderating the number of vehicles entering the
central business district. In the area of autonomous vehicles, trials started in early
2015 to prepare the country for the future. As for public transport, the country’s
Mass Rapid Transit has made extensive use of driverless trains since 2003.

Despite the good quality of transport services in Singapore, uncertainties in the
future cannot guarantee continued service quality. There is a need to pre-empt and
plan for the future, meaning that planners should not only master daily operational
issues, they must also develop a well-informed, long-term understanding for
transport to address challenges that lie beyond the horizon.

1.2 Singapore’s Context, Challenges, and Long-Term
Planning

Singapore’s cultural and political context differs substantially from many other high
density cities in developed nations. The country’s government is often in a strong
position to pass legislation swiftly, develop the long-term vision for the country,
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and set in motion detailed development plans that are rapidly implemented. Thus, it
is contingent on the government to ensure that its plans are realistic and practical.

A number of groups in the Singapore public service and academia are tasked
with the responsibility to plan for the long-term future. Examples include the Centre
for Liveable Cities at the Ministry for National Development, the Futures Division
at the Ministry of Transport, and the Institute of Policy Studies, which is part of the
Lee Kuan Yew School of Public Policy at the National University of Singapore.
Other government agencies and research institutes also publish reports or conduct
seminars to share thoughts about the future.

In the realm of transport, Singapore’s Land Transport Authority was formed in
1995 to spearhead improvements to the land transport system, and published a
white paper [9] to chart plans for the decade ahead. This was followed-up with the
Land Transport Masterplan [10] that looked towards 2020, and the next revision
[11], that planned for 2030.

These long-term plans for transportation were not drafted in isolation. The 1991
Revised Concept Plan by the Urban Redevelopment Authority plotted a 25-year
development trajectory [21]. More recently, reports such as the 2013 Land Use Plan
[14] and the Population White Paper [16] were released in succession, and each had
core assumptions that were used in the 2013 Land Transport Masterplan. In this
latest series of plans, Singapore’s population is projected to grow to between 6.5 to
6.9 million by 2030, and massive developments are expected for Singapore’s rail
network, which will double in length to about 360 km by 2030.

Other studies have also covered transportation. The Economic Review
Committee discussed advancing transportation infrastructure in strategic develop-
ments to catalyse growth in areas such as One-North, Tuas, and Jurong Island, and
also provided a detailed set of recommendations on how to develop Singapore into
a global integrated logistics hub [15]. More recently, to commemorate Singapore’s
jubilee celebrations, a vision for urban mobility was written by the Centre for
Liveable Cities [19].

Over the years, the variety of studies and master plans has contributed
immensely to the quality of transportation services present in Singapore today.
However, there are two key challenges that policymakers must be mindful of when
doing long-term planning.

First, the focus on policy solutions for single scenarios makes it difficult for
planners to prepare for uncertainties. For example, the earlier Concept Plans based
infrastructure provisions on the assumption of a fixed population target, which
changed substantially with each revision. This had knock-on effects on the con-
struction of transportation infrastructure, which takes many years to build. Policies
need to be flexible to cater to uncertain futures, and responsive to swiftly address
changing needs.

Second, many studies emphasise a prescriptive approach to policy, leaving the
discussion about driving forces and global trends on the back-burner. For example,
few would have anticipated that the rapid adoption of smartphones over the last few
years would have led to the widespread use of mobile apps such as Uber, Google
Maps, and GrabTaxi for transport. If car sharing and public transport become the
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dominant modes of transport over the next 15 years, fewer roads may be needed to
handle traffic in the coming decades, and policymakers may decide to slow down
road construction in anticipation of that future.

Are there opportunities for Singapore to take advantage of new technologies that
could result in improvements of many orders of magnitude? Are current policies
forward-looking such that they can deal with an uncertain future? Are there experts
in the field who are working on potentially-disruptive technologies that policy-
makers should start exploring today?

2 Foresight Methods for Singapore Urban Mobility

A foresight study focuses on developing multiple future scenarios to cover the spread
of different possibilities that can occur as a result of today’s decisions [7]. It assumes
that the future is not an extrapolation of a set of predetermined trends and innovations.
Instead, it builds on the principle of an uncertain future that can be shaped by today’s
actions. It is not the intention of foresight studies to predict the future correctly; but
more to prepare stakeholders for a future that is inherently uncertain.

Typically, a foresight study uses a combination of different methods at different
stages. Finding the right combination of these methods is one of the most important
steps in the exercise. Some of the methods are quite simple to use and do not
require significant expertise, while others are complex to develop and very time
consuming. Furthermore, some methods are more practical when used for
short-term projections, while others are better suited for long-term forecasts.

By evaluating more than 880 foresight studies conducted in Europe and other
parts of the world, Popper [18] showed that on average five to six methods have
been adopted for each foresight study. The process of selecting the most appropriate
foresight methods for our study is a challenging task since there are more than 30
different foresight methods in literature and there is no specific guideline for sys-
tematically selecting the methods for our foresight study.

Popper [18] classified foresight methods into four attributes based on their ability
to gather or process information, namely Creativity, Expertise, Interaction, and
Evidence. Creativity is about a mixture of original and imaginative thinking;
methods relying on the inventiveness and ingenuity of individuals, or developed
through brainstorming sessions. Expertise refers to the skills and knowledge of
individuals in a particular area to make decisions, and provide advice or recom-
mendations. Interaction recognises that expertise gains considerably from being
brought together and challenged to articulate with other expertise. And finally,
Evidence recognises that it is important to support analysis with reliable docu-
mentation and measurement indicators.

After reviewing foresight methods in the literature, we decided to select our
methods by considering the time horizon of the project and Singapore’s context,
and also by exploiting the four fundamental attributes of the foresight methods. The
selected methods are as follows:
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Environmental Scanning/Literature = Review (Evidence  attribute):
Environmental scanning helps to understand the nature and pace of change in the
environment, and to identify important economic, social, environmental, techno-
logical and political trends. Literature review represents a key part of the scanning
process.

Expert Interviews (Expertise and Evidence attributes): Interviews are structured
conversations which are used to gather insights from experts who are specialists in
their respective fields.

Future Scenarios and Workshop (Creativity and Interaction attributes):
Scenario planning is one of the most well-known and most cited technique for
planning for the future. Edgar and Alédnge [4] defined scenario planning as the
process of creating several varied but plausible views (scenarios) of the future by
considering the impact of uncertainties and driving forces. Scenarios help to
identify future options and prepare stakeholders to tackle the world of uncertainties.

Technology Roadmapping (Expertise attribute): Technology roadmapping
helps to identify critical technologies under development that can have
game-changing effects on the system. The process of roadmapping helps to chart
the course of these technologies and how they fit into future scenarios.

Apart from technology roadmapping, our selected methods have been frequently
used in foresight studies as discussed in Popper [18]. However, we decided to
include technology roadmapping since urban transport in Singapore will be sig-
nificantly affected by technological developments in the future. It is worth men-
tioning that these are the main methods used in the transport and mobility foresight
studies that we have reviewed so far, which we discuss later in this paper.

3 Preliminary Insights

3.1 Environmental Scanning and Literature Review

We first reviewed the Singapore land transport masterplans [9-11] and the
Intelligent Transportation System (ITS) Smart Mobility Vision 2030. These doc-
uments helped us to understand Singapore’s context and identify key areas that the
government is focusing on for the future.

According to the land transport masterplan 2013, some of the key challenges
Singapore faces include population growth that will increase mobility demand,
more congestion on roads with a reduction in available space for new roads, and an
ageing population. In addition, the ITS Smart Mobility Vision 2030 discussed areas
of technological development that can manage demand and plan for seamless future
mobility. These areas include real-time information availability, connected cars,
shared mobility, enhanced traffic management systems for road pricing, autono-
mous vehicles, and green mobility.



140 S.M. Zahraei et al.

Next, we reviewed foresight studies on urban transport/logistics. Singapore, as a
city state, has its own set of land constraints. As an instance, residential areas
coexist with business districts, parks and other commercial areas whilst in other
megacities such as London, Seoul and New York, dense city centres are surrounded
by suburbs. Nonetheless, many of these megacities have similar issues, such as
increasing congestion and urban density, increasing and ageing populations,
changing social behaviours, and dependency on combustion engines in automo-
biles. We also looked up other studies on general urban megacities in order to
widen the scope of our literature review.

We reviewed twelve studies which were conducted by diverse groups, ranging
from global consulting firms (e.g., Deloitte), independent international organisa-
tions (e.g., Forum of the Future), academic institutions (e.g., New York University),
and government departments (e.g. New Zealand’s Ministry of Transport). These
studies cover time frames from 2018 to 2100, with a bulk of studies focused around
2030. The results are summarised in Table 1.

The results show that Future Scenarios, Expert Interviews and the
Environmental Scanning/Literature Review are the most frequent methods used in
the transport related foresight studies. Moreover, alternative energy/cost of energy,
environmental sustainability, mobility-on-demand, virtual travel, vehicle automa-
tion, ageing population, and urbanisation are the dominant future drivers of change
that urban cities around the world are focusing on.

3.2 Expert Interviews

Our study is ongoing, and we are conducting a series of interviews with experts
from the government, academia, and industry professionals within the land trans-
port sectors in Singapore. These interviews will help us to gather insight on
current/future challenges, upcoming trends, industry evolution, and technology
development.

Based on the interviews conducted so far, we identified a variety of challenges
facing transportation in Singapore. These cover day-to-day operational issues such
as managing peak hour traffic and resolving the first and last-mile problem, tech-
nological issues such as big data in intelligent transport systems, and global chal-
lenges such as climate change and urbanisation. We classified these challenges into
four broad categories as follows:

Demographics, particularly in terms of the ageing population, was seen as a key
challenge as senior citizens would need more assistance to get around. Also, the
increasing resident population and foreign workforce will give rise to denser towns
and the need to increase transport capacity.

Culture was also cited as a huge challenge, especially in terms of adopting more
efficient modes of transport. The affluent population in Singapore considers cars as
status symbols, shunning public transport and car sharing and cycling. Next, users
have overly-high expectations of public transport in terms of cost and reliability. In
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addition, environmental sustainability is typically ignored. As for telecommuting,
the practice remains unpopular in Singapore even though it can take vehicles off the
roads.

Regulation was discussed frequently over the course of our interviews. In the
realm of autonomous vehicles, liability for accidents caused by vehicles of different
levels of autonomy remains an issue. For public transportation, Singapore’s
design-build-operate-transfer model must align budgetary constraints with opera-
tional needs for maintenance and future expansion. For transport innovations such
as Uber, regulatory frameworks still lag developments. And in terms of the next
generation of electronic road pricing, authorities need to assure motorists about data
privacy.

City Logistics or urban freight has been less studied, but is now a growing
challenge. Inefficiencies in delivery arrangements, such as the congestion of freight
vehicles at shopping malls, and re-deliveries for undelivered residential packages
result in longer delivery times and the need for more drivers island-wide.

Expert interviews also helped us to identify several dominant trends that are
likely to play key roles in how people commute in future. These include
mobility-on-demand, multi-modal transport, e-commerce, the rising middle class,
cycling, and teleworking, to name a few. In addition, we distilled technologies that
are likely to play game-changing roles in fuelling these trends. The three main
trends and their associated technological advancements are discussed as follows:

Mobility-on-demand is a change from an ownership model to a
mobility-on-demand model that experts have unanimously agreed will play a key
role in the future. Some mentioned that driving license applications are decreasing
among the younger generation in some countries. This means that people are more
willing to accept mobility-as-a-service instead of investing in cars as assets. The
two technologies that are likely to accelerate this trend are shared mobility systems,
especially car-sharing and ride-sharing apps, as well as autonomous vehicles.

Multi-modal transport, which is using different modes of transport to commute
from one point to another, is the second most important trend. According to one
expert from one of the leading automotive companies in the world, many global
automotive companies are beginning to provide end-to-end mobility by partnering
with different organisations. The key technology for this system to work seamlessly
is real-time information availability of all transport modes, and the ability of
commuters to interact with these modes on demand.

E-commerce has been around for some time now, but experts say that it is
growing at a significant rate in Singapore. This trend is linked to the increased use
of smartphones, which has allowed people to go online to shop more frequently.
E-commerce will not only disrupt how people shop, but also how people will work
and socialise.
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4 Final Remarks

In this paper, we introduced foresight studies and the importance of adopting such
tools in planning for the future of urban mobility in Singapore. In this ongoing
study, we have discovered that trends in mobility-on-demand, multi-modal trans-
port, and e-commerce will influence the way that transportation will evolve in the
future. These trends, when twinned with challenges in demographics, culture,
regulation, and city logistics, will help to develop a framework to visualise different
scenarios that Singapore might face in the future. Our next tasks involve conducting
more expert interviews, preparing a technology roadmap to identify possible
game-changing technologies in urban transport, and preparing and analysing sce-
narios to discuss and evaluate them at a scenario planning workshop.

Acknowledgments This material is based on research/work supported by the Singapore Ministry
of National Development and National Research Foundation under L2 NIC Award No. L2 NIC
TDF1-2014-1. In addition, we would like to thank the Land Transport Authority for their inputs
for this study, as well as the numerous experts from academia and industry for sharing their
insights with us. The authors alone are responsible for the content and views in this publication.

References

1. Auvinen, H., Tuominen, A., Ahlqvis, T.: Towards long-term foresight for transport:
envisioning the Finnish transport system in 2100. Foresight 14, 191-206 (2012)

2. DHL: Delivering Tomorrow: Logistics 2050, A Scenario Study. Deutsche Post AG,
Headquarters, Bonn (2012)

3. Ecola, L., Zmud, J., Gu, K., Phleps, P., Feige, 1.: The Future of Mobility: Scenarios for China
in 2030. RAND Corporation, Santa Monica (2015)

4. Edgar, B., Aldnge, S.: Scenario planning—the future now. In: Alénge, S., Lundqvist, M. (eds.)
Sustainable Business Development: Frameworks for Idea Evaluation and Cases of Realized
Ideas, pp. 70-86. Chalmers University Press, Gothenburg (2014)

5. Fishman, T.: Digital-Age Transportation: The Future of Urban Mobility. Deloitte University
Press, Westlake (2013)

6. Gazibara, 1., Goodman, J., Madden, P.: Megacities on the Move. Forum for the Future,
London (2010)

7. Hejazi, A.: Answering 18 Hot Questions on Forecast & Foresight (2011). http://www.
academia.edu/1841949/Answering_18_Hot_Questions_on_Forecast_and_Foresight. Accessed
30 Aug 2015

8. IPS: IPS-Nathan Lectures (2014). http://Ikyspp.nus.edu.sg/ips/events/ips-nathan-lectures.
Accessed 30 Aug 2015

9. LTA: A World Class Land Transport System. Land Transport Authority, Singapore (1996)

10. LTA: Land Transport Masterplan. Land Transport Authority, Singapore (2008)

11. LTA: Land Transport Master Plan (2013). https://www.lta.gov.sg/content/dam/ltaweb/corp/
PublicationsResearch/files/ReportNewsletter/LTMP2013Report.pdf. Accessed 30 Aug 2015

12. Lyons, G., Davidson, C., Forster, T., Sage, 1., McSaveney, J., MacDonald, E., et al.: Future
Demand. Ministry of Transport, New Zealand, Wellington (2014)

13. Martins, P., Boaventura, J., Fischmann, A., Costa, B., Spers, R.: Scenarios for the Brazilian
Road Freight Transport Industry. Foresight 14, 207-224 (2012)


http://www.academia.edu/1841949/Answering_18_Hot_Questions_on_Forecast_and_Foresight
http://www.academia.edu/1841949/Answering_18_Hot_Questions_on_Forecast_and_Foresight
http://lkyspp.nus.edu.sg/ips/events/ips-nathan-lectures
https://www.lta.gov.sg/content/dam/ltaweb/corp/PublicationsResearch/files/ReportNewsletter/LTMP2013Report.pdf
https://www.lta.gov.sg/content/dam/ltaweb/corp/PublicationsResearch/files/ReportNewsletter/LTMP2013Report.pdf

Foresight Study on Singapore Urban Mobility ... 145

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

MND: Land Use Plan to Support Singapore’s Future Population (2013). http://www.mnd.gov.
sg/landuseplan/e-book/index.html. Accessed 30 Aug 2015

MTI: New Challenges, Fresh Goals—Towards a Dynamic Global City (2003). https://www.
mti.gov.sg/ResearchRoom/Documents/app.mti.gov.sg/data/pages/507/doc/1%20ERC_Main_
Committee.pdf. Accessed 30 Aug 2015

NPTD: A Sustainable Population for a Dynamic Singapore (2013). http://population.sg/
whitepaper/#.VeZ5J_aqpBc. Accessed 30 Aug 2015

Office of Science and Technology: Intelligent Infrastructure Futures. Department of Trade and
Industry, UK, London (2006)

Popper, R.: Mapping Foresight: Revealing How Europe and Other World Regions Navigate
into the Future. European Commission, EFMN, Luxembourg (2009)

Sim, J.: Beyond 50: Re-Imagining Singapore. Really Good Books Publishing House Pte Ltd,
Singapore (2015)

Townsend, A.: RE-PROGRAMMING MOBILITY: The Digital Transformation of
Transportation in the United States. New York: Rudin Center for Transportation Policy &
Management Robert F. Wagner Graduate School of Public Service, New York University
(2014)

URA: Concept Plan 1991 (1991). https://www.ura.gov.sg/uol/ ~/media/User%20Defined/
URA%200nline/publications/research-resources/plans-reports/Itnl.ashx. Accessed 30 Aug
2015

URA: Concept Plan 2001 (2001). https://www.ura.gov.sg/uol/ ~/media/User%20Defined/
URA%200nline/publications/research-resources/plans-reports/concept_plan_2001.ashx.
Accessed 30 Aug 2015

URA: Concept Plan 2011 and MND’s Land Use Plan (2011). https://www.ura.gov.sg/uol/
concept-plan.aspx?pl=View-Concept-Plan&p2=Land-Use-Plan-2013. Accessed 30 Aug 2015
van Voorst tot Voorst, M.-P., Hoogerwerf, R.: Tomorrow’s Transport Starts Today. The
Hague: STT Netherlands Study Centre for Technology Trends (2014)

Zhao, J., Liu, J., Hickman, R., Banister, D.: Visioning and Backcasting for Transport in Jinan.
Transport Studies Unit, University of Oxford, Oxford (2012)

Zmud, J., Ecola, L., Phleps, P., Feige, 1.: The Future of Mobility: Scenarios for the US in 2030.
RAND Corporation, Santa Monica (2013)


http://www.mnd.gov.sg/landuseplan/e-book/index.html
http://www.mnd.gov.sg/landuseplan/e-book/index.html
https://www.mti.gov.sg/ResearchRoom/Documents/app.mti.gov.sg/data/pages/507/doc/1%2520ERC_Main_Committee.pdf
https://www.mti.gov.sg/ResearchRoom/Documents/app.mti.gov.sg/data/pages/507/doc/1%2520ERC_Main_Committee.pdf
https://www.mti.gov.sg/ResearchRoom/Documents/app.mti.gov.sg/data/pages/507/doc/1%2520ERC_Main_Committee.pdf
http://population.sg/whitepaper/%23.VeZ5J_aqpBc
http://population.sg/whitepaper/%23.VeZ5J_aqpBc
https://www.ura.gov.sg/uol/%7e/media/User%2520Defined/URA%2520Online/publications/research-resources/plans-reports/ltnl.ashx
https://www.ura.gov.sg/uol/%7e/media/User%2520Defined/URA%2520Online/publications/research-resources/plans-reports/ltnl.ashx
https://www.ura.gov.sg/uol/%7e/media/User%2520Defined/URA%2520Online/publications/research-resources/plans-reports/concept_plan_2001.ashx
https://www.ura.gov.sg/uol/%7e/media/User%2520Defined/URA%2520Online/publications/research-resources/plans-reports/concept_plan_2001.ashx
https://www.ura.gov.sg/uol/concept-plan.aspx%3fp1%3dView-Concept-Plan%26p2%3dLand-Use-Plan-2013
https://www.ura.gov.sg/uol/concept-plan.aspx%3fp1%3dView-Concept-Plan%26p2%3dLand-Use-Plan-2013

	10 Foresight Study on Singapore Urban Mobility: Methodologies and Preliminary Insights
	Abstract
	1 Introduction
	1.1 Singapore's Leading Role in Transport
	1.2 Singapore's Context, Challenges, and Long-Term Planning

	2 Foresight Methods for Singapore Urban Mobility
	3 Preliminary Insights
	3.1 Environmental Scanning and Literature Review
	3.2 Expert Interviews

	4 Final Remarks
	Acknowledgments
	References


