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Irene Tham for her story “Public servants’ computers to have no Net access” 
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NEWS PICTURE OF THE YEAR

Desmond Foo for his news picture “Trainee barely escaped as best friend 
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Singh, Chan Boon Lian, Eddino 
Abdul Hadi, Lea Wee, Lydia Vasko, 
Nur Asyiqin Mohamad Salleh, 
Rohit Brijnath, Venessa Lee, Tan 
Hsueh Yun & Wong Ah Yoke for 
their “Reading Special – An ode to 
reading” special issue on the love of 
books (SUT)
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INFOGRAPHICS OF THE YEAR

Kenneth Lim for his infographics 
“Power to the people” (The Business 
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Simon Ang for his illustration 
“Saturday with Simon: This message 
is made possible by these sponsors”
(The Business Times Weekend)
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BEST CROSS MEDIA STORY OF THE YEAR

Adrian Lim, Yasmine Yahya, Lin 
Yangchen, Karamjit Kaur, Irene 
Tham, Carolyn Khew, Joanna 
Seow, Janice Heng, Audrey Tan, 
Samantha Boh, Jacqueline Woo, 
Calvin Yang, Elaine Tan, Chng 
Choon Hiong, Manuel Francisco, 
Mike M. Dizon, Tang Wee Cheow, 
Lim Yong & Bryandt Lyn for their
“Fast Forward: Disruption and the 
Singapore Economy” series (ST)

SPECIAL AWARD OF THE YEAR FOR CONSISTENTLY GOOD WORK

Manuel Francisco for his illustrations (ST/SUT)

The Straits Times’ (ST) scoop on how the Singapore 
Government is delinking the Internet from the computers 
of public servants won Story of the Year. The paper’s 
coverage of Joseph Schooling’s historic Olympic gold 
medal also won big at the Singapore Press Holdings’ 
annual English/Malay/Tamil Media Group awards 
yesterday. The event honours the year’s best journalists 
and journalism. Here are the winners:
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All computers used officially by
public servants in Singapore will be
cut off from the Internet from May
next year, in an unprecedented
move to tighten security.

A memo is going out to all gov-
ernment agencies, ministries and
statutory boards here about the In-
ternet blockade a year from now,

The Straits Times has learnt.
There are some 100,000 comput-

ers in use by the public service and
all of them will be affected.

“The Singapore Government regu-
larly reviews our IT measures to
make our network more secure,” a
spokesman for the Infocomm De-
velopment Authority (IDA) said
when contacted.

The move is aimed at plugging
potential leaks from work e-mail
and shared documents amid

heightened security threats.
Trials started with some employ-

ees within the IDA – the lead agen-
cy for this exercise – as early as
April. Web surfing can be done only
on the employees’ personal tablets
or mobile phones as these devices
do not have access to government
e-mail systems. Dedicated Internet
terminals have been issued to those
who need them for work.

The Straits Times understands
that public servants will be allowed

to forward work e-mails to their pri-
vate accounts, if they need to.

It is rare even for banks, telcos
and casinos – which are known to
have the strictest computer-use
policies – to cut off Internet access
on all work terminals.

Banks give only some personnel
– such as analysts, sales staff and
corporate communications em-
ployees – Internet access, but
file-sharing, Web-hosted e-mail
and pornography websites are

Public servants’ computers to have noNet access

2005
Singapore celebrates its 40thbirthday with simultaneousparties at five locations – a main

parade at the Padang and four
other celebrations in MarinaSouth, Tampines, Yishun andJurong East. All are linked by a live

feed. This is Mr Lee Hsien Loong’s
first parade as Prime Minister.
Left: One of 12 floats depictingaspects of Singapore’s historytrundling by the Padang.

2002
Coming out of an economicrecession, Singapore’s 37thbirthday is celebrated with great

joy. Parade-goers (right) also get
to sample the newly releasedNewater found in their funpacks.

2004
The 21/2-hour parade is capped with a
surprise video tribute to Mr Goh Chok
Tong, who would hand in his letter to
the President the next morning to
step down as Prime Minister. He gets
a standing ovation from the crowd.

2000
2001

Captain Christine Sim (left) is the first woman to take

part in the state-flag fly-past since 1970. A colourful

80m-long “bridge” connecting an island of people to a

giant, glowing globe is the parade centrepiece at the

National Stadium, while Tanya Chua sings the

self-composed Where I Belong.

2007
The first parade on the Marina Bay
floating platform (left) gets the
thumbs up, with many praising the
waterfront ambience.

2008
It is a wet parade but spirits are hardly dampened as

parade-goers put their funpack ponchos to good use.

2003
2006

MS NUR HARYANIKAMSANI, 20
• Student

• NDP 2001: Was only five yearsold when she was involved inone of the parade segmentsunder the People’s Associationtogether with her twoelder brothers.

The parade takes place at the National Stadium just three months after the Sars outbreak kills

33 people in Singapore. The crowd pays tribute to 240 healthcare workers who enter the

stadium bearing glowing hearts to the strains of a specially written song – Through Your Eyes.

A lot of people might think,“Hey, you were only five,what do you evenremember?” I was in thePeople’s Association group.I was the youngestparticipant in the parade. AllI needed to do was to skate(on a scooter) from one gateto another. Although itseemed very simple toeveryone, I had trouble, as Iwas “fun-sized”. I was alwaysthe first one in the line tostart skating and the last toget to the end point.Embarrassing, yetmemorable.

’’MSNUR HARYANI KAMSANI, who was the
youngestparticipant in the 2001 parade.

Fun-sizedskater

The National Stadium hosts the
parade for the last time before being
torn down. The crowd pays tribute to
former deputy prime ministerS. Rajaratnam, who died in February,

reciting the Pledge which he wrote.

Top: The night sky was transformed into a kaleidoscope of colours as radio-controlled illuminated kites – piloted by 42 people from toy kite maker GoFlyKite and the Army – whizzed

around in the wind, captured in a long exposure shot during the 2007 NDP preview show.

Above: About 8,700 union members and their families unfurled their umbrellas to form the largest human Singapore flag – measuring 120m by 80m – as part of the 2007 National Day

festivities at the Padang. ST PHOTOS: STEPHANIE YEOW, LAU FOOK KONG

An SAF Red Lionjumps from a
Super Puma
helicopter
during the
National
Education showin 2007. He

parachutes downto the floatingplatform on
Marina Bay – afirst at a

National Day
Parade.
ST PHOTO:
MUGILAN
RAJASEGERAN

Parade
goes
high-tech

Despite numerous challenges in the early

years of the new millennium – an economic

slump in 2001 and the rise of terrorism,
and Sars in 2003 – the National Day Parades

became more ambitious and creative,
with carnivals, high-tech props and
simultaneous parades.

Above: An
elderly couplewatching LindyHop dancers atthe Padang

during the NDPpreview show in2000.
Left: Spectatorsviewing the

fly-past of thestate flag at theTanjong Rhu
lookout tower in2001. They weretreated to a

spectacular
fireworks finale.ST PHOTOS:

ALAN LIM, LUISENRIQUE ASCUI

ST PHOTO: NEO XIAOBIN

The first National Day of the new millennium offers

several firsts – a four-day carnival, the RSAF Fighting

Falcons, a new submarine – and the return of the mobile

column. It is also President S R Nathan’s first parade as

head of state.
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May Chen, Jonathan Wong, Kevin 
Lim, Rohit Brijnath, Lin Xinyi, 
Chua Siang Yee, Rebecca Pazos, 
Rodolfo Pazos, Yime Benites, 
Chew Hui Min, Shea Driscoll, Sally 
Lam, Winnie Chong & Digital Desk 
for their cross media “Joseph 
Schooling coverage” (ST) 
Link: http://str.sg/4p7G

Adrian Lim

When driverless cars become the
norm, they will cause a redrawing
of the transport map so major
it will make the changes due to
Uber and GrabCar look like a few
pencil marks.

A Massachusetts Institute of
Technology (MIT) study has
predicted that combining
self-driving cars with car-sharing
means Singapore’s mobility needs
can be met with just 30 per cent of
the current one million vehicles.

Imagine the scale of the
disruption to the billion-dollar car
industry, thousands of driving jobs
and miles of space now reserved for
roads and carparks.

The Transport Minister himself
thinks this remapping of land
transport is inevitable.

Last month, when Parliament
debated his ministry’s budget,
Mr Khaw Boon Wan predicted
that “private cars will likely start
to go the way of horse carriages,
if not in 15 years, definitely
in 20 or 25 years’ time”.

Between now and then, experts
predict a steady shift towards
autonomous vehicles, starting in
controlled environments such as
container ports, airports and
education campuses. That will
happen within the next five years,
they reckon, because existing
driverless technology – which
employs sensors, cameras,
laser-light scanners and

mapping systems – is ready for use
in such spaces.

Professor Wang Danwei,
director at the Nanyang
Technological University’s Centre
for System Intelligence and
Efficiency, says: “Drivers and
other (human) users in these
areas can be educated on
how to behave towards these
new systems.”

In fact, from the middle of this
year, self-driving vehicles will be
plying Gardens by the Bay. In just
over two years’ time, on-demand
driverless shuttles are expected to
ferry visitors about on Sentosa.

Prof Wang believes that
self-driving public buses can be
deployed if the road infrastructure
is equipped with transponders to
guide the vehicles, and bus lanes
are reserved primarily for their use.

For commuters, though, the big
change will come when they can
summon driverless pods via an app
to help them travel the first and last
miles to a transport node such as an
MRT station, and when self-driving
taxis take to the roads to ferry
people from point to point.

But those disruptions could still
be at least 10 to 15 years away, or
even longer. That’s because more
research and development are
needed to enable self-driving cars
to safely go onto crowded public
roads with other human drivers,
experts say.

THE LEAP TO PROACTIVE DRIVING
In February, a Google self-driving
SUV (sport utility vehicle) collided
with a bus in Mountain View,
California, after the SUV’s
computer wrongly assumed that
the bus driver in an adjacent lane
would slow down.

To be fair to autonomous cars, it
must be said that that was the first
accident involving a Google
self-driving car after the company’s
fleet had clocked more than 2.25
million km on the roads, a feat
many experts consider impressive.

But for driverless cars to make
the leap to being truly robust, safe,
and reliable, the software
algorithm used to drive them needs

to shift from thinking “reactively”
to thinking “proactively”, says Dr
Marcelo Ang, acting director at the
National University of Singapore’s
Advanced Robotics Centre.

What’s the difference?
At a road intersection without

traffic lights, for example, a
“reactive” self-driving car will
use a set of parameters to “decide”
when to go, Dr Ang says. These are
based on how far away oncoming
traffic is and whether such traffic is
in the car’s “safety zone” – a
computer-defined radius around
the car that tells it to stop.

“But a proactive algorithm will
predict, (for example) whether the
oncoming car has an aggressive
driver, and will know in the next
one to five seconds how the
environment will change and plan
the action accordingly.”

More importantly, however, such
an algorithm is constantly learning
from experience – akin to humans.

“After the action is made, the
algorithm rates itself – how well
did it perform? If it crashed, it
won’t make the same prediction
and action again,” says Dr Ang,
who is also a co-investigator
at the Singapore-MIT
Alliance for Research and
Technology’s (Smart) Future
Urban Mobility unit.

If the process of “deep learning”
– mimicking a human brain’s
ability to recognise patterns
through huge data sets and make
predictions – can be programmed
in self-driving cars, it would propel
them to the next level.

But that could take around a
decade more, Dr Ang reckons.

SEEING THROUGH THE RAIN
Driverless cars also have to
overcome some very real physical
shortcomings that currently limit
their usefulness.

This may come as a surprise but
researchers have yet to work out
how to get such cars to work
reliably in bad weather. Heavy rain,
for example, is not something such
cars can deal with. That needs to be
fixed if driverless cars are to
become a true point-to-point,
on-demand mobility solution
which can be relied on at any time
of the day, says Prof Wang.

Explaining why these smart cars
struggle with a weather
phenomenon that humans take in
their stride, Prof Wang says: “When
it rains, human (drivers) can
(visually) ‘lock in’ the yellow road
markings, and consider the rain
drops as disturbances.

However, the laser scanners and
cameras on the driverless cars are

affected by the poor visibility.”
To tackle this, Prof Wang

together with researchers at the ST
Engineering-NTU Corporate
Laboratory are experimenting with
signal-processing techniques so
the car’s computer can “remove”
the rain, in the same way that a
human does.

An alternative solution is to
change the frequency at which the
car’s cameras capture the road
images to account for the intervals
between raindrops. “When the
frequency is right, we can see
through the rain,” Prof Wang says.

READY, GET SET, GO!
While the road to a driverless future
is still fraught with challenges,
governments, carmakers and tech
companies around the world are
already paving the way for its
eventual acceptance.

In anticipation of these vehicles
hitting the streets, lawmakers in
American states such as Nevada
and California have enacted
regulations to allow autonomous
cars on the road.

In Singapore, the Government
formed the Committee on
Autonomous Road Transport in
Singapore (Carts) two years ago.

Last October, Carts identified
four main tracks along which the
Government will encourage the use
of self-driving vehicles: mass
transport on fixed and scheduled
services for travel within and
between towns; shared services for
point-to-point and first- and
last-mile travel; freight; and utility
operations, such as road sweepers.

Other countries are more
ambitious: China has plans for a
draft road map to put autonomous
cars on streets and highways within
three to five years.

The British government has
said it will allow driverless car
trials on highways by the end of
next year, and has committed
£150 million (S$296 million) to
harness new technologies,
including a “Wi-Fi road” that could
see cars and infrastructure
wirelessly connected.

The key to making driverless cars

a reality in Singapore will be private
sector-led trials.

Singapore has given the green
light for three groups to carry out
such trials along a 6km test route
in research-cum-business park
one-north – a real-world
environment with heavy and
light traffic situations, and
motorists and pedestrians
on the roads.

The three organisations with
approval to test-bed their vehicles
there are the Institute for
Infocomm Research under the
Agency for Science, Technology
and Research; the Singapore-MIT
Alliance’s Smart; and start-up
nuTonomy, an MIT spin-off.

Associate Professor Park Byung
Joon of SIM University says that,

given Singapore’s dense road
network and heavy vehicular
traffic, care must be taken to mix
self-driving cars with
human-operated ones as the
technology is, in his view, not
mature yet in this respect.

“In the future, when every car is
autonomous and driven by a
computer, it’s not a problem. But
now, there will be some issues –
how computers and human drivers
mingle. Driverless cars drive by the
book and law, but humans don’t,”
he says.

But when the technology
matures, Prof Park says, Singapore
can be an ideal test-bed for
research firms precisely because of
its traffic density, and the
Government should open more

road spaces to attract such
companies here.

“Even the quietest heartland area
in Singapore is going to be a far
more complex environment than
what Google is testing in, in the US,”
Prof Park says.

CONSTRAINTS AS FUEL
Singapore’s constraints,
including its land and manpower
shortage, may well fuel its drive to
automate driving sooner rather
than later.

The city state has close to a
million motor vehicles on the
roads, and the 12 per cent of land
space set aside for roads is close to
being fully utilised.

“Building more train lines,” says
Dr James Fu, nuTonomy’s director

of Singapore operations, “will
eventually lead to a marginal
increase in transport efficiency.”

That’s because “people will say
they don’t live near a station, and
they want more stations. But more
stops will just lead to longer
end-to-end travelling time for
everyone,” he adds.

Dr Fu is hopeful that as the
authorities open up more
road estate – such as that in
one-north – the technology
powering today’s driverless cars
will evolve in sophistication.

“Driving in an urban
environment with other human
drivers – that’s the biggest
challenge. But people are confident
of solving this,” he says.

“People’s driving behaviours are

different in Orchard Road, the CBD
and Jurong East, for example. So
the more access you have to
different kinds of public roads, you
can see the limitations of the
current algorithms, what situations
they can and can’t handle. Right
now, we don’t know what we don’t
know, ” he adds.

Besides roads, driverless cars
have the potential to alter city
infrastructure by reducing the need
for carparks. In a sharing economy,
autonomous vehicles will not need
to be parked as they can drop off
their passengers and proceed to the
next destination.

Road space can also be yielded to
pedestrians and cyclists as
autonomous cars will have the
ability to travel closer to one

another, and at road speeds which
are constant, and less erratic than
their human counterparts.

Perhaps the greatest gain and
the one most espoused by its
proponents is safety. Studies have
shown that around 90 per cent of
road accidents are due to
human error, and driverless
cars – whose computers are never
tired or distracted – are touted to
be safer.

“The driverless car,” says Dr Ang,
“is not affected by emotions. When
you overtake it, it doesn’t get angry.
It’s not affected by tiredness, is
more objective and has the
potential of exceeding a (human)
driver’s capabilities.”

adrianl@sph.com.sg

A bus driver for 20 years, Dutchman
Bram Moelker, 51, now operates six
self-driving buses from behind a set
of computer monitors.

From a control room in the
Rivium Business Park in
Rotterdam, the Netherlands, his job
is to ensure the smooth running of
the electric buses which carry 20
passengers each and ply a 1.8km
network within the park.

The buses operate autonomously
on a tracked road that is part of a
road network used by motorists,
cyclists and pedestrians. If he is on
the early shift, he starts work at
5.30am, checks the tracks and
buses, then dispatches the first
three vehicles at 6am, and another
three more during the morning
peak hours. Mr Moelker says he
“takes care of everything”, and that
includes handling inquiries from
passengers who contact him via
intercom, plus cleaning and simple
maintenance of the vehicles. Every
few months, a careless motorist or
cyclist might knock into and
damage boom barriers – located at
the intersection between the
driverless buses and regular
vehicular traffic – so Mr Moelker
will have to fix them or get a

contractor to do so. These barriers
prevent vehicles driven by humans
from getting into the path of the
self-driving buses. When the
barriers are out of order, the buses
will stop operating.

On the very rare occasion that
the system cannot recover within
30 minutes, Mr Moelker or his
colleagues drive a minibus
to ferry passengers.

The driverless buses in
Rotterdam were introduced in
2004 to extend the transport
network to the Rivium Business
Park from a nearby metro system,
and cut down walking time for
people working there. Mr Moelker
chose to leave his job as bus driver
to take on the role of operator,
saying he jumped at the chance to
try something new.

When autonomous buses and
taxis eventually take over the roads,
say, in 20 to 30 years’ time, those
who drive for a living will be
displaced. US-based consultant
Chunka Mui warned on the Forbes
blog that the list of jobs affected will
not stop at taxi, Uber, bus and lorry
drivers but run to “new car dealers,
collision and repair shops, tow truck
operators, insurance agents,

adjustors, call-centre operators,
ambulance drivers”.

Experts in Singapore agree that
driving jobs will inevitably have to
go if autonomous vehicles prove to
be safer, more reliable and resource
efficient. But new jobs will be
created assomeone has to monitor
these vehicles, says Dr Marcelo
Ang, acting director of the National
University of Singapore’s Advanced
Robotics Centre.

“They can be fleet managers but
fewer numbers (of workers) may
be required. They will do decision-
making for extraordinary
situations, such as accidents and
unexpected scenarios. They could
be like the air traffic controllers at
airports,” he adds.

Mr Robbert Lohmann,
vice-president of marketing at
2getthere, the Dutch company
behind Rivium’s driverless buses,
says: “We believe it shifts
employment, creating more desk
jobs and replacing manual labour...

“Itadds to the knowledge economy
or, in thiscase, economic growth.
Thereliance of Singaporeon foreign
labourwill also becomeless.”

Few locals want to be bus
drivers. So operators like SMRT

now hire 50 per cent of its bus
drivers from countries such as
China and Malaysia.

Last month, 2getthere
announced a joint venture with
SMRT to form 2getthere Asia, with
plans to bring its driverless pods to
Singapore and the region.

But does technology take away
more jobs than it creates? How
severe will the labour pains be for
transport workers? Associate
Professor Randolph Tan, director
of the Centre for Applied Research
at SIM University, says
technological change creates as

many, or even more, jobs than it
renders obsolete, as happened
when economies shifted from
agriculture to industry.

“When it occurs too rapidly, the
changes have been extremely
disruptive for society. But if you
look at the net gains over a period of
decades after society has had time
to adjust, you would find few
people arguing for a return to
pre-industrialisation standards in
jobs and living,” says Prof Tan.

Still, driverless technologies can
lead to a rise in structural
unemployment, when jobless

individuals cannot find work due to
a mismatch between their skills
and those demanded by employers.
“Government policy must prepare
workers of the future to acquire the
skills to perform complementary
tasks,” says Singapore
Management University
Economics Professor Hoon Hian
Teck, and that is how SkillsFuture
can be “a national effort to build a
society more resilient towards
disruptive technologies”.

Experts also say that the negative
impact of driverless cars on jobs has
to be weighed against the gains to
commuters, including groups who
now struggle to access public
transport. Mr Mui predicts that
driverless taxis – which are set to
cost less – will spell “freedom,
independence and self-reliance for
many seniors and people with
disabilities”. Driverless cars will
also reduce the waste in resources
spent hunting for carparking
space. “Many of the issues that I
raised apply to Singapore, and
some perhaps more so because of
the ageing population and the
urban density,” he says in a reply to
The Straits Times.

Mr Moelker, the bus driver
turned operator, says: “The system
is easy to learn. (But) some people
may find being a controller
stressful. You have to make a lot of
decisions at the same time. ”
Observing that there are few
driverless systems in the world, he
says “being a controller now is
something special”.

Adrian Lim

QTransportMinisterKhawBoon
Wanhasmentioned that self-driving
podscouldbecomea reality in 15
years, or 20 to25 years’ time.How
will this panout?
A Self-driving technology gives us
the opportunity to radically
transform our transport system
and, in so doing, to also improve
our living environment.

Roads are already taking up 12
per cent of Singapore’s land area,
and this proportion is still grow-
ing. We don’t have the luxury of
expanding our road network
indefinitely to accommodate more
and more private cars.

We need to encourage greater up-
take of public transport and, in this
regard, we think self-driving tech-
nology can significantly improve
the value proposition of public
transport and hence reduce the
urge to own a private car.

Replacing one human-driven car
with a self-driving car is hence not
what we are most excited about. It
is to apply self-driving technology
to public transport, and to bring in
new forms of shared mobility
which can equal the convenience
and comfort of private transport.

For example, we’re planning to
trial self-driving buses that operate
on fixed routes and scheduled tim-
ings during peak hours, with the
flexibility to be deployed dynami-
cally during off-peak hours, based
on commuter demand. This can re-
duce the number of buses needed
to ply the town at any one time and
maximise the number of passen-
gers on board each vehicle.

Another of our focus areas is
on-demand, point-to-point, self-
driving shuttles or pods, which can
be summoned through an app, to
take us in air-conditioned comfort
from our doorstep to the train sta-
tion, that is, for first- and last-mile
and intra-town travel.

We’re also planning to trial truck
platooning technology to deal with
the shortage of drivers in the logis-
tics industry, as well as deploy
self-driving utility vehicles for
rubbish collection and road sweep-
ing. We can shift such operations
to the dead of night, rather than
compete with other traffic during
daylight hours.

Our vision is of a landscape which
is not blighted by roads, carparks
and cars, but where valuable sur-

face area is reserved for pedestri-
ans, cyclists, people getting around
on kick scooters and other personal
mobility devices, for greenery,
homes, community and recreation-
al purposes. Longer-distance trips
can be by MRT.

If possible, roads will be under-
ground. I think that would be an ide-
al living environment.

QWhendoyou thinkwecan see
self-drivingvehicles onSingapore’s
roads?Whatare the challenges?
AWe believe self-driving technolo-
gy will be mature enough for
widespread, day-to-day, public
deployment in the next 10 to 15
years. Some of the challenges
which we need to address before
mass adoption include the state of
the technology, regulations and
public acceptance.

First, technology. At this point,
self-driving technology is not yet
fully ready for real-world deploy-
ment in a mixed-use, heavy-traffic
environment where self-driving ve-
hicles need to interact with a high
volume of human-driven vehicles,
cyclists and pedestrians. Further re-
search and development are also re-

quired to develop vehicles that are
able to function effectively in poor
weather conditions with low visibili-
ty, such as heavy downpours.

Second, regulations. Although
many countries and cities are test-
ing self-driving vehicles, we have
not yet seen a set of well-estab-
lished international standards and
regulations for the development,
testing and deployment of self-driv-
ing vehicles on a large scale.

Some would say that public ac-
ceptance is a key challenge too. I’m
inclined to think this is less of an is-

sue for Singapore. Self-driving
technology is not something new
in our land transport system. With
the exception of our very first two
MRT lines, all our other MRT lines
are driverless.

During previous trials at Chinese
and Japanese Gardens, as well as Gar-
dens by the Bay, the self-driving vehi-
cles were very well received by the
public, who were excited and keen
to try them out. Singaporeans are re-
ceptive to new technology, and I be-
lieve this will also be the case for
self-driving technology.

QWhatare the effects on the
economyandon society ?
AWe want to be among the leaders
in the development and implemen-
tation of self-driving technologies
and transportation concepts. If we
succeed, we can overcome our key
challenges of limited land and man-
power resources and revolutionise
our land transport system.

We can also add vibrancy and a
new dimension to our economy,
create new and good jobs, and
draw and anchor investments and
capabilities here.

NUS’ Dr Ang with

the autonomous

vehicle Scot,

which is being

tested at

one-north. He

says driverless

cars, which

studies say are

safer, are not

affected by

emotions or

tiredness and

have the

potential of

exceeding a

human driver’s

capabilities.

ST PHOTO:
LIM YAOHUI

Commuters will summon driverless pods
to go where they need but, first, cars that
drive themselves must learn to see and
think more like humans. Scientists in
Singapore are working on both.

Mr Moelker relishes his job as a controller who is responsible for the operation

of six self-driving buses that ply a 1.8km network in the Rivium Business Park in

Rotterdam, the Netherlands. PHOTO: COURTESY OF BRAM MOELKER

More surface space for pedestrians and cyclists is what excites
the Transport Ministry, says its permanent secretary,
Pang Kin Keong, in this e-mail interview with The Straits Times.

With Singapore firmly focused
on the Future Economy, The
Straits Times’ new series, Fast
Forward: Disruption and the
Singapore Economy, helps you
make sense of the big shifts that
will shake up entire sectors, re-
shape jobs and change lives.

Every Saturday for 12 weeks,
the paper’s journalists will exam-
ine a disruptive force, its likely
impact on the economy and how

soon that will be felt.
From robotics, 3D printing and

smart buildings to dire demo-
graphic trends, the global skills
revolution, the Asean growth sto-
ry and what new air travel pat-
terns spell for Changi’s future.

Next week, find out how
finance technology (fintech) is
disrupting the finance sector and
its predicted impact on banks’
bottom lines and banking jobs.

When
private cars
go the way
of horse
carriages

Job loss looms but this
bus driver has changed gear

Landscape not blighted by roads

Fast Forward: A new series

Sources: NUTONOMY, REUTERS, IBEO, VELODYNE    STRAITS TIMES GRAPHICS: BRYANDT LYN

REACTING TO PEDESTRIANS

RUNNING INTO AN INTERSECTION

How an autonomous car works

Smart camera 
The intelligent camera 
scans for traffic lights 
and pedestrians, and 
provides a second layer 
of verification to what 
the Lidar devices see.

Central computer 
The computer 
processes the 
information gathered 
from the sensors and 
make sense of it all. It 
then makes intuitive 
decisions based on the 
information. The 
computer is 
responsible for 
manipulating the 
steering, accelerator 
and brakes.

Front Lidar 
The front sensor has a 
longer range of 150m 
to allow for earlier 
detection of danger.

A pre-programmed map 
tells the car to stop at 
the intersection. The 
car’s Lidar sensors 
detect and track the 
oncoming cars.

1

Its computer makes an 
inference on the speeds 
of the cars and predicts 
where they will be in the 
next few seconds.

2

The car will make the 
turn when there is no 
chance of a collision.

3

Autonomous vehicles rely on a host of sensors linked to a central computer to plot 
their trajectory and avoid accidents.

When the Lidar 
sensor detects a 
pedestrian on the 
side of the road, 
the car’s computer 
tracks the actions 
of the pedestrian 
and is able to 
make decisions at 
intervals of
1.5 milliseconds.

When the car 
notices that the 
pedestrian may be 
stepping out onto 
the road, it slows 
down. It comes to 
a stop when the 
pedestrian walks 
in front of it.

1

2

1 23

Lidar (Light Detection and Ranging)
Laser beams are shot and bounced off the environment. This creates a cloud of points that maps out the surroundings 
in 3D. The computer is programmed to recognise certain profiles such as people and other vehicles. The roof sensor is 
able to scan 360 degrees around the car with a range of 100m.  

In this simulated scene, the Lidar “sees” and 
tracks objects in clumps of dots in 3D space. 

The vision is for valuable surface area to be kept for pedestrians, cyclists, people getting around on kick scooters and

other personal mobility devices, as well as for greenery, homes, community and recreational purposes. ST FILE PHOTO

Timeline for
driverless cars

 Committee on Autonomous Road 
Transport in Singapore (Carts) 
formed

 Nanyang Technological 
University starts road-testing
a driverless shuttle, called Navia

 Three companies are testing 
driverless cars along a 6km route 
at one-north

 Self-driving vehicles ply 
Gardens by the Bay

 On-demand driverless shuttles 
deployed for public use on Sentosa

 Driverless pods for
first- and last-mile journeys and
autonomous taxis ply the roads,
experts predict

August
2014

Now

Mid-2016

After 2018

2026 to 2031
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You’ve just bought a designer bag

using a credit card. An hour later,

you receive a text message on your

smartphone from the bank that

issued the card: “We’ve found you a

pair of shoes and a dress that match

that bag you just bought. Together,

they would make the perfect outfit

for the Bentley event you noted on

Facebook which has a

black-and-gold theme. If you buy

the shoes and dress with the same

credit card in the next seven days,

you’ll get 10 per cent off.”

Sounds futuristic – and maybe a

tad invasive – but the technology to

do all this is already available today.

As soon as businesses and banks

decide to collaborate and tap

mobility, big data, social media and

cloud computing, this scenario will

become reality.

Financial institutions (FIs) all

over the world, from banks to

insurers, are now testing out

cutting-edge technology that will

enable them to interact with

customers more intimately and

provide more efficient and intuitive

services. They are harnessing big

data to learn more about customers,

using artificial intelligence to

analyse consumer behaviour and

investing in technology to make

their back-end operations smarter,

faster and cheaper.

THE DIGITAL REVOLUTION

Here’s another scenario: You walk

into a bank branch to open a new

account. Looking through your

records, the relationship manager

notices that you have a lot of cash in

your deposit account and tries to

sell you an investment plan.

What you do not realise is that the

camera on the officer’s desk is not

only capturing your every move

and facial expression, but is

sending the data to an artificial

intelligence (AI) system. The

system prompts the relationship

manager: “She’s still sceptical. Try a

different tack.” And later: “She’s

close to saying yes. Keep going.”

This is not another glimpse into

the future. This is happening today.

According to Accenture’s senior

managing director for financial

services, Mr Jon Allaway, a bank in

Hong Kong last year teamed up

with Australian start-up Moroku to

run just such an experiment at the

Accenture FinTech Lab, with a

view to implementing it in real life.

“They brought in a sample group

of customers of varying ages,

ethnicities and backgrounds. The

relationship managers with the

prompting from the AI system were

twice as likely to close the deal,” he

says.
Now, more than ever, it is

important for FIs to conduct

experiments like these, which

make use of digital solutions,

robotics and AI, to raise their game

because the barbarians are at the

gate, Mr Allaway warns.

“Banks that are not investing in

innovation stand to lose 32 per cent

of their revenue to disruptors in the

next two to three years. And it’s not

just the magnitude of revenue loss

they should be concerned about

but the type too – the loss will come

from their future customers, the

millennials.”

These “disruptors” are fintech

start-ups – small, agile players that

make good use of cutting-edge

technology and social networks to

deliver innovative products and

services traditionally offered by FIs.

According to consultancy

McKinsey & Company, there were

some 12,000 fintech start-ups

globally in August last year. The

number has undoubtedly risen by

hundreds more today, and these

“digital attackers” pose a real

threat, McKinsey adds, particularly

in retail and consumer banking.

“We estimate that in… consumer

finance, mortgages, small and

medium-sized enterprise (SME)

lending, retail payments and

wealth management, 10 to 40 per

cent of revenues will be at risk by

2025, and between 20 and 60 per

cent of profits,” it said in its Global

Banking Annual Review last year.

Attackers will likely capture only

a small portion of these businesses,

McKinsey notes. Most of the banks’

losses will come from having to

drive prices lower just to compete.

More than just a threat to the

bottom line, DBS chief executive

Piyush Gupta believes technology

is challenging the very role of banks

in society. Mobile technology has

made banking “invisible”, allowing

consumers to obtain loans, buy

insurance or transfer funds on the

go using devices such as

smartphones.

In fact, anyone can be a banker

today by disbursing loans or capital

on a peer-to-peer lending or

crowdfunding platform.

Peer-to-peer leaders are fintech

start-ups that allow individuals to

borrow not from banks but from

investors and other consumers.

And then there’s the mammoth in

the room known as blockchain

technology. It is the technology

that underpins the virtual currency

bitcoin, but it can actually be

applied across any industry. At

heart, it is simply a “distributed”

database of information, which also

tracks changes made to that

information. It is “distributed”,

because it is not centralised in one

location – say, a bank – but can be

accessed by everyone in a

particular network who has rights

to the information in the database.

So imagine a future in which you

could trust any investment or

savings platform because it was

backed by blockchain technology

and you could easily verify

transactions yourself. You might no

longer need to rely on a bank to

store your money.

“As an individual investor you

might not know who you want to

take a risk on. So you give the

money to the bank because the

bank is safe, and the bank makes

the choices of where to invest the

money,” Mr Gupta notes.

“But if there’s a mechanism

which offers you complete

transparency on who you’re taking

risk on, and you get to a stage where

you’re willing to trust that

mechanism, then the trust role of

the bank disappears.”

Accenture’s Mr Allaway says

blockchain has the potential to cut

transaction costs for companies by

as much as 80 per cent, as it will

eliminate many layers of

documentation and checks.

Not only is this something to look

forward to, it is something that

Singapore’s FIs should be working

actively to make a reality, he says.

“It will take a consortium of

banks to unite and do it together,

instead of them trying to build all

their cash management and trade

processing platforms themselves.

And if this was funded in part by the

Government as well, to get the seed

money going, then I think we’re on

to something special,” he says. “If

we don’t do it first, imagine what

would happen if Hong Kong does.”

THE SINGAPORE SCENE

Citi notes in a recent report that the

fintech disruption is still at the

periphery in Europe and the US.

China is the exception, it says.

“Internet giants have moved into

financial services and gained

considerable market share in

e-commerce and third-party

payments. These new entrants

were faster than the banks to offer

convenient, reliable, fast and

cost-efficient alternatives to

traditional bank payments.”

China’s fintech companies often

have as many, if not more, clients

than the top banks.

Elsewhere, “there is limited

revenue loss in developed market

banks’ core business from fintech”,

Citi says. In the US, peer-to-peer

lenders account for only a tiny

share of total loans, while assets

under management by

robo-advisers are only scratching

the surface of the wealth industry.

The picture is much the same in

Singapore. There are a few

crowdfunding platforms that target

a small market. They have

platforms on which investors of all

stripes can get together to offer

loans to small and medium-sized

enterprises that would likely be

turned away by banks. In return,

these lenders stand to earn a high

interest. Some go for an even more

niche market, allowing only

accredited investors to use their

platform to buy equity in very small

companies and start-ups.

But by and large, when it comes

to their financial needs, from

savings to loans, most companies

and consumers here still look to

banks first.

Robo-advisers, which are online

wealth management services that

provide automated, algorithm-

based portfolio management

advice without the use of human

financial planners, have yet to

make headway here. Nor have

fintech players in services such as

insurance or fund transfers made

inroads into the Singapore market.

Still, that is not to say that nothing

much is happening in the fintech

scene. In fact, the Government has

been taking steps to ensure

Singapore stays ahead of the curve

by becoming a fintech hub.

Deputy Prime Minister Tharman

Shanmugaratnam even said last

month that regulation should not

be so onerous that it suppresses

companies’ ability to experiment in

fintech. Singapore will not regulate

fintech firms like it does banks until

they reach a “meaningful scale”

that can cause broader risks to the

system, he said.

The Monetary Authority of

Singapore (MAS) has also made a

strong push to develop the fintech

ecosystem here. It set up an

in-house unit to promote the sector

last year and has committed to

invest $225 million over five years

in fintech. Earlier this month, MAS

signed an agreement with its

British counterparts to set up a

“FinTech Bridge”, which aims to

help fintech firms and investors

from each country gain access to

and expand in each other’s market.

Regulators from the two markets

will also put fintech firms in touch

with their counterparts overseas

and share and use information on

financial services innovation in

their individual markets.

Singapore’s banks are not sitting

idly by as these developments

unfold. They are facing the

oncoming threat of fintech

disruption by investing millions of

dollars in setting up their own

innovation labs and experimenting

with the latest technologies to see

how they can stay ahead. Many

have also started their own fintech

incubator or accelerator

programmes, through which they

identify promising start-ups,

groom them and help them build

better business models and

eventually collaborate with the

best ones on innovative products

and services.

These efforts have borne fruit.

Early this year DBS Bank teamed up

with a Hong Kong-based fintech

start-up, AMP Credit Technologies,

to assess the credit risk of small

businesses so they can obtain

short-tenor unsecured loans from

DBS. DBS has also partnered two

Singapore-based crowdfunding

platforms, Funding Societies and

MoolahSense, and will refer to them

some of the smaller businesses the

bank is unable to lend to.

United Overseas Bank has tied up

with Israeli fintech OurCrowd to

allow its SME clients to obtain

funds through OurCrowd’s equity

crowdfunding platform.

OCBC Bank has gone a step

further – earlier this week, it

launched its open application

programming interfaces (API)

platform. APIs are sets of

requirements – routines and

protocols – issued by a business or

institution that determine how one

application communicates with

another.
For example, the Uber API allows

other developers to embed Uber-

related services in their app. In the

United States, for example, the

Starbucks app taps the Uber API,

allowing users to call for an Uber

ride to their nearest coffee shop.

The APIs are free for use by

software developers, who can now

tap them to create apps embedding,

for example, OCBC’s foreign

exchange rates or information

about OCBC bank branches.

With things progressing as

quickly as they are, it is not a stretch

to say that Singapore’s finance

industry could look vastly different

in the next 10 years, with a

proliferation of new products and

services that do not yet exist today.

Indeed, Singapore’s ultimate goal

is to change the way its financial

system operates, DPM Tharman

said last month. “Our aim is not to

see if we can be above other

financial centres, but to push the

envelope and transform finance, to

encourage players to find new ways

of doing the business, and in a way

that makes more sense to the

customer... Transforming finance

to be more tailored to their needs,

something that’s, if possible,

cheaper or more convenient and

accessible to the customer.”

As long as things progress the

way they are, the future is likely to

be a win-win for Singapore’s

consumers and its finance industry.

yasminey@sph.com.sg

When Mr Gordon Goh first joined

DBS Bank as a designer in 2014,

most of his colleagues thought he

was someone they could call on

when their project was done to

make things look nice, “change the

fonts and colours”, as he recalls.

Since then, the 31-year-old has

been on a mission to educate his

22,000 colleagues that a designer

should be involved from the start.

“Design,” he says, “is about talking

to customers before you even

embark on your project and

embedding their insights and

experiences into every step of the

process.”
The concept is summed up in the

buzzword of the day in software

design circles – “UX”, or user

experience.

Mr Goh’s role did not exist at DBS

before he joined it. His recruitment

reflects how different the finance

sector’s talent needs are today as it

strives to stay ahead in a digital

world. Indeed, banks all over the

world, including here in Singapore,

are overhauling their work cultures

and hiring different types of people

so as to become better innovators.

Mr Goh was only the fourth

member of the DBS Innovation

Group, which was formed with the

lofty mandate to transform DBS’

culture into one that encourages

innovation and entrepreneurship

among staff.

Ms Cade Tan, the group’s head of

partnerships culture who joined in

2011, recalls: “It was a very

ambiguous job, and we didn’t have

any traction. Nobody knew how to

innovate in a bank or what that

even meant. We had to define it

ourselves.” And so in those early

days, Mr Goh found himself as the

go-to designer for all kinds of

projects across the bank, from

marketing posters to software

prototypes. But as the innovation

group gradually found its footing

and cemented its role in DBS, Mr

Goh’s job scope changed and

expanded too.

Today, he scouts for the most

exciting start-ups in Singapore and

across the region and invites them

to DBS to showcase their

technologies to the bank’s staff.

“Using my skills as a designer, I

have to think about how I can

create experiments or

‘proofs-of-concept’ to show the

bank how we can use something

like robotics in our operations.”

Even as new jobs are being

created, the digital revolution is

also making obsolete many jobs

that used to be mainstays in the

finance industry.

The threat is not visible just yet.

In fact, according to data from the

Ministry of Manpower,

employment in Singapore’s

financial and insurance services

industry has increased steadily

every year since 2004. From 2014

to last year, employment in the

sector rose by 4.5 per cent.

However, National Development

Minister Lawrence Wong, who is on

the MAS board, told Parliament this

year: “Looking ahead, we expect to

see continued job creation in the

financial sector, although at a more

moderated pace.” He noted too that

“changes taking place are a cause

for anxiety among affected

financial sector workers, especially

the mid-career professionals”.

These changes include the sluggish

growth in the global economy,

coupled with tighter regulations,

which are forcing many global

banks to downsize.

Already some have made job cuts

here, though Mr Wong noted that

the impact on Singapore has been

“relatively contained”.

Now, experts believe that

technology will also threaten jobs,

especially those that involve a lot of

paperwork and manual labour

which can be easily automated.

And as robo-advisers, offering

affordable investment advice

based on algorithms, start to make

headway in the investment space,

banks might find it too costly to

retain thick ranks of sales

representatives.

McKinsey’s leader of financial

services in Asia, Mr Joydeep

Sengupta, notes: “Many areas today

which are dependent on labour will

get automated, especially back

office jobs. A lot of the folks

involved in underwriting will get

automated. Front-end sales won’t

fully get automated but as

consumers buy more products

digitally, the number of workers

needed at branches will fall.”

Workers in sales-related jobs will

find their job scope changing

considerably over the next few

years, he adds, as customers who

seek out the personal touch will

demand much better and deeper

advice. That will impact long-time

bank employees like Ms Rebecca

Yip, 37, who has worked in various

United Overseas Bank branches for

almost 12 years. She started out

performing backroom duties such

as cheque clearing, approving

transactions and handling

customers’ inquiries. Today, she is a

customer service manager and

leads a team charged with

cross-selling products and services.

“In my current role, I interact a lot

with many of the bank’s various

units, which enhances my

knowledge, so I know I can move

across sectors or across borders if I

ever need to.” Ms Yip also attends

the bank‘s training programmes to

keep her skills sharp.

The Institute of Banking and

Finance, which accredits training

courses for workers in the sector,

expects many changes to many jobs.

“We’re talking about a digital

transformation throughout the

industry. So we have to think about

how we can embed discussions

about digital solutions into every

single one of our job segments.

How is the foreign exchange trader

affected, the stockbroker, the

insurance agent, the compliance

and risk manager?” says chief

executive Ong Puay See.

“What do you do with people

who used to do support work using

manual processes, whose jobs may

be affected by automation? How

do you ensure that a senior banker

who has been laid off due to

restructuring, and yet who is very

qualified and has good experience,

will be able to pick up new skills

and continue to contribute to

growth areas?”

Indeed, finance professionals are

quickly learning that they have to

keep learning on the job – or else.

“You have to be ready, relevant,

resilient. It’s no longer learn, work,

retire, but learn, work, learn, work,

learn, work, retire,” says labour MP

Patrick Tay, who chairs the

Government Parliamentary

Committee for Manpower.

Fortunately, he says, local

workers are largely aware of what

they have to do to stay in the game.

“When our PME (professionals,

managers and executives) unit

conducted a survey last year of

1,000 PMEs from entry level to

C-suite across various sectors

including IT and finance, the two

skills they said they needed most

urgently were IT and

communications.”

Also useful are skills and

knowledge related to regulatory

compliance. Due to tightening

regulations in the wake of the 2008

financial crisis, banks have stepped

up their compliance, governance

and risk management functions.

Technology has also opened up

certain roles to people who may not

have prior experience, Ms Ong says.

“In the past, risk managers may have

been drawn from PhD holders with

very deep mathematical skills who

could build complex risk models,”

she says. But now technology allows

some of these risk models to carry

out data-analytics. That, in turn, has

allowed banks to hire even diploma

holders with no prior experience

but with a good appreciation of risk

management, governance and

data-analytics for risk management

roles.
One significant trend to come out

of the digital revolution so far is the

fact that financial institutions now

know they have to put customers

first – for real this time. That is a

huge shift from their approach to

date, which has been to organise

their thinking around products and

how to sell them.

With the change, DBS has even

consulted anthropologists on “why

people do certain things”, DBS

chief executive Piyush Gupta says.

And it has begun hiring a whole

suite of talents that it would not

have just five years ago, such as data

scientists and UX designers.

Companies have their part to play

in ensuring that staff stay relevant

too, notes Accenture’s senior

managing director for financial

services Jon Allaway. Accenture

itself invested US$841 million

(S$1.2 billion) in staff training and

development last year.

“In our operations business, we

have 4,000 pieces of ‘mini-bots’ we

use in transaction processing

activities. This year, we’ve reduced

over 10,000 roles because of this

technology, but we haven’t lost one

person. We’ve reskilled our people

to take on higher-value roles in

analytics and other hot skills,” says

Mr Allaway.

At the local banks, a big part of

re-training staff and keeping them

relevant in the digital age involves

helping them to think more like

entrepreneurs. DBS’ hackathon

programme puts executives in

small groups and gives them a

business challenge to solve quickly.

UOB has started a similar

programme. It also encourages staff

to learn how analytics can help

them enhance customer experience

and develop relevant product and

solutions, says head of channels and

digitalisation Janet Young.

DBS’ Ms Tan says that such

programmes have had a noticeable

effect on employee mindsets and in

the bank’s work culture.

“Now when we discuss ideas with

the business units, you no longer

hear people saying ‘no’ so often.

Now people say, ‘Let’s experiment,

let’s try lah’.”

Yasmine Yahya

Fintech start-ups spur big change as

bank profits and jobs come under siege
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With Singapore firmly focused

on the Future Economy, The

Straits Times’ new series, Fast

Forward: Disruption and the

Singapore Economy, helps

you make sense of the big

shifts that will shake up entire

sectors, reshape jobs and

change lives. Every Saturday

for 12 weeks, the paper’s jour-

nalists will examine a disrup-

tive force, its likely impact on

the economy and how soon

that will be felt. From robotics,

3D printing and smart build-

ings to dire demographic

trends, the global skills revolu-

tion, the Asean growth story

and what new air travel pat-

terns spell for Changi’s future.

Next week, find out how nano

technology is adding value

across industries.

UOB’s Ms Yip (above) moved from

backroom duties to customer service

manager. Mr Goh and Ms Tan (left)

are part of the DBS Innovation Group,

which is tasked with transforming

the bank’s culture into one which

encourages innovation and

entrepreneurship among staff.
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The Citi

Innovation Lab

in Singapore.

Financial

institutions all

over the world,

from banks to

insurers, are now

testing out

cutting-edge

technology that

will enable them

to interact with

customers more

intimately or

provide more

efficient and

intuitive

services. PHOTO:

CITI SINGAPORE
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The growth of financial technology, or fintech, start-ups, 

the rise of automation and robotics, the increasing adoption 

of online and mobile banking among consumers and the 

ever-increasing need to cut costs will dramatically alter the 

global financial sector in the next five years and beyond. 

The impact on jobs and profits will be massive.
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TEAMWORK

asmine Yahya

decide to collaborate and tap

mobility, big data, social media and

cloud computing, this scenario will

become reality.

Financial institutions (FIs) all

over the world, from banks to

insurers, are now testing out

cutting-edge technology that will

enable them to interact with

customers more intimately and

t nd intuitive

sending the data to an artificial

intelligence (AI) system. The

system prompts the relationship

manager: “She’s still sceptical. Try a

different tack.” And later: “She’s

close to saying yes. Keep going.”

This is not another glimpse into

the future. This is happening today.

According to Accenture’s senior

managing director for financial

services, Mr Jon Allaway, a bank in

Hong Kong last year teamed up

with Australian start-up Moroku to

run just such an experiment at the

Accenture FinTech Lab, with a

implementing it in real life.

they should be concerned about

but the type too – the loss will come

from their future customers, the

millennials.”

These “disruptors” are fintech

start-ups – small, agile players that

make good use of cutting-edge

technology and social networks to

deliver innovative products and

services traditionally offered by FIs.

According to consultancy

McKinsey & Company, there were

some 12,000 fintech start-ups

globally in August last year. The

number has undoubtedly risen by

hundreds more today, and these

“digital attackers” pose a real

threat, McKinsey adds, particularly

in retail and consumer banking.

“We estimate that in… consumer

finance, mortgages, small and

medium-sized enterprise (SME)

lending, retail payments and

wealth management, 10 to 40 per

cent of revenues will be at risk by

2025, and between 20 and 60 per

cent of profits,” it said in its Global

Banking Annual Review last year.

Attackers will likely capture only

a small portion of these businesses,

McKinsey notes. Most of the banks’

losses will come from having to

drive prices lower just to compete.

More than just a threat to the

bottom line, DBS chief executive

Piyush Gupta believes technology

is challenging the very role of banks

in society. Mobile technology has

made banking “invisible”, allowing

consumers to obtain loans, buy

insurance or transfer funds on the

go using devices such as

smartphones.

In fact, anyone can be a banker

today by disbursing loans or capital

on a peer-to-peer lending or

l tform

particular network who has rights

to the information in the database.

So imagine a future in which you

could trust any investment or

savings platform because it was

backed by blockchain technology

and you could easily verify

transactions yourself. You might no

longer need to rely on a bank to

store your money.

“As an individual investor you

might not know who you want to

take a risk on. So you give the

money to the bank because the

bank is safe, and the bank makes

the choices of where to invest the

y ” Mr Gupta notes.
i

actively to make a reality, he says.

“It will take a consortium of

banks to unite and do it together,

instead of them trying to build all

their cash management and trade

processing platforms themselves.

And if this was funded in part by the

Government as well, to get the seed

money going, then I think we’re on

to something special,” he says. “If

we don’t do it first, imagine what

would happen if Hong Kong does.”

THE SINGAPORE SCENE

Citi notes in a recent report that the

fintech disruption is still at the

periphery in Europe and the US.

China is the exception, it says.

“Internet giants have moved into

financial services and gained

considerable market share in

e-commerce and third-party

payments. These new entrants

were faster than the banks to offer

convenient, reliable, fast and

cost-efficient alternatives to

traditional bank payments.”

China’s fintech companies often

have as many, if not more, clients

than the top banks.

Elsewhere, “there is limited

revenue loss in developed market

banks’ core business from fintech”,

Citi says. In the US, peer-to-peer

lenders account for only a tiny

share of total loans, while assets

under management by

robo-advisers are only scratching

the surface of the wealth industry.

The picture is much the same in

Singapore. There are a few

crowdfunding platforms that target

a small market. They have

platforms on which investors of all

stripes can get together to offer

loans to small and medium-sized

enterprises that would likely be

turned away by banks. In return,

these lenders stand to earn a high

o for an even more

financial planners, have yet to

make headway here. Nor have

fintech players in services such as

insurance or fund transfers made

inroads into the Singapore market.

Still, that is not to say that nothing

much is happening in the fintech

scene. In fact, the Government has

been taking steps to ensure

Singapore stays ahead of the curve

by becoming a fintech hub.

Deputy Prime Minister Tharman

Shanmugaratnam even said last

month that regulation should not

be so onerous that it suppresses

companies’ ability to experiment in

fintech. Singapore will not regulate

fintech firms like it does banks until

they reach a “meaningful scale”

that can cause broader risks to the

system, he said.

The Monetary Authority of

Singapore (MAS) has also made a

strong push to develop the fintech

ecosystem here. It set up an

in-house unit to promote the sector

last year and has committed to

invest $225 million over five years

in fintech. Earlier this month, MAS

signed an agreement with its

British counterparts to set up a

“FinTech Bridge”, which aims to

help fintech firms and investors

from each country gain access to

and expand in each other’s market.

Regulators from the two markets

will also put fintech firms in touch

with their counterparts overseas

and share and use information on

financial services innovation in

their individual markets.

Singapore’s banks are not sitting

idly by as these developments

unfold. They are facing the

oncoming threat of fintech

disruption by investing millions of

dollars in setting up their own

innovation labs and experimenting

with the latest technologies to see

how they can stay ahead. Many

have also started their own fintech

elerator

businesses so they can obtain

short-tenor unsecured loans from

DBS. DBS has also partnered two

Singapore-based crowdfunding

platforms, Funding Societies and

MoolahSense, and will refer to them

some of the smaller businesses the

bank is unable to lend to.

United Overseas Bank has tied up

with Israeli fintech OurCrowd to

allow its SME clients to obtain

funds through OurCrowd’s equity

crowdfunding platform.

OCBC Bank has gone a step

further – earlier this week, it

launched its open application

programming interfaces (API)

platform. APIs are sets of

requirements – routines and

protocols – issued by a business or

institution that determine how one

application communicates with

another.
For example, the Uber API allows

other developers to embed Uber-

related services in their app. In the

United States, for example, the

Starbucks app taps the Uber API,

allowing users to call for an Uber

ride to their nearest coffee shop.

The APIs are free for use by

software developers, who can now

tap them to create apps embedding,

for example, OCBC’s foreign

exchange rates or information

about OCBC bank branches.

With things progressing as

quickly as they are, it is not a stretch

to say that Singapore’s finance

industry could look vastly different

in the next 10 years, with a

proliferation of new products and

services that do not yet exist today.

Indeed, Singapore’s ultimate goal

is to change the way its financial

system operates, DPM Tharman

said last month. “Our aim is not to

see if we can be above other

financial centres, but to push the

envelope and transform finance, to

encourage players to find new ways

of doing the business, and in a way

that makes more sense to the
i finance

tech start-ups spur big change as

nk profits and jobs come under siege

Fast Forward:

A new series

anks and the

arbarians
at their gates

rd: Disrup
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e Singapo
re Econom

y

With Singapore firmly focused

on the Future Economy, The

Straits Times’ new series, Fast

Forward: Disruption and the

Singapore Economy, helps

you make sense of the big

shifts that will shake up entire

sectors, reshape jobs and

change lives. Every Saturday

for 12 weeks, the paper’s jour-

nalists will examine a disrup-

tive force, its likely impact on

the economy and how soon

that will be felt. From robotics,

3D printing and smart build-

ings to dire demographic

trends, the global skills revolu-

tion, the Asean growth story

and what new air travel pat-

terns spell for Changi’s future.

Next week, find out how nano

technology is adding value

across industries.

The Citi

Innovation Lab

in Singapore.

Financial

institutions all

over the world,

from banks to

insurers, are now

testing out

cutting-edge

technology that

will enable them

to interact with

customers more

intimately or

provide more

efficient and

intuitive

services. PHOTO:

CITI SINGAPORE

WATCH

THE VIDEO

See how voice

commands can

be used in

online banking

http://str.sg/

4otq
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The growth of financial technology, or fintech, start-ups, 

the rise of automation and robotics, the increasing adoption 

of online and mobile banking among consumers and the 

ever-increasing need to cut costs will dramatically alter the 

global financial sector in the next five years and beyond. 

The impact on jobs and profits will be massive.
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An ode to 
reading

A special issue on the love of books. 

BEST VIDEO OF THE YEAR

Basil Edward Teo for his video “Living 
City: Devoted to a shrine long after 
last train is gone” (ST)
Link: http://str.sg/4AZ2

COMMENTARY / ANALYSIS 
OF THE YEAR

Christopher Tan for his commentary 
“Nothing routine about MRT cracks” 
(ST)

Christopher Tan
Senior Transport
Correspondent

Since news emerged last week that
Singapore was sending a batch of
new MRT trains back to China to

if d f h h d

need for a review of the train
procurement process, as the LTA
says its two-envelope tendering
system is sufficiently robust.

Kawasaki-Sifang – the
Japanese-Chinese consortium
which supplied the defective trains
– was awarded at least one other
major contract following the
discovery of the cracks in the first
batch.

The train procurement process
may well be sound on the whole.
But surely an episode which led to
26 out of 35 new trains being
shipped back to the factory to have
h i b di l d b f

the aftermath does little to bolster
confidence.

By using words like “routine” to
describe what happened, and to
compare the cracks on the train
body to hairline cracks which often
appear on a newly plastered wall,
the Transport Ministry risks giving
some the impression that it is
taking the serious problem lightly.

C k d l h

sound initially, but its durability
will definitely be compromised.

The LTA is probably right to say
the MRT crack situation is not
“safety-critical” – at this point in
time. But if the flaw is not
addressed, there is no assurance
that the cracks would not worsen.

MRT trains are subject to
enormous stress as they are heavily
l d d l l i l hi h

demand that the crucial body parts
be cast in Japan by a Japanese
company is also reassuring.

But there is nothing routine
about the incident. None of our
MRT trains has had cracks before –
not even those approaching 30
years of age.

Sure, the first batch of Bukit
Panjang LRT trains had cracks on
h i d f B h i

In Japan, such an incident would
likely have resulted in a public
apology. Instead, Kawasaki-Sifang
has echoed the LTA’s claim that the
flaws posed no risk to safety.

And it has also threatened legal
action against parties which allege
the flaws were a result of some
intentional wrongdoing.

In Hong Kong – where news
agency FactWire broke the
Singapore MRT story – rail
operator MTR Corp, which has
ordered 93 new trains from CSR
Sifang, reiterated yesterday that it
will conduct metallurgical analysis
on the metal used in its batch.

This, it said, was an extra
precaution since the crack saga
unfolded.

Elsewhere, the Financial Times
reported that CSR Sifang made a
bid for a subway train contract for
Boston in 2014.

But it was eliminated when
Massachusetts transport officials
ruled that the technical,
manufacturing and quality
assurance components of its bid
were “unacceptable”.

The contract was won by rival
Chinese firm CNR. But last year,
CNR and CSR were merged to form
CRRC, or China Railway Rolling
Stock Corp.

Reuters reported that CRRC and
Canadian rail company Bombardier
were each fined 150,000 yuan
(S$30,000) last year for setting up
a joint venture before obtaining
government approval.

Interestingly, Bombardier wrote
to the Chicago Transit Authority in
April to challenge the legitimacy of
CSR Sifang’s winning bid in a
US$1.31 billion (S$1.7 billion) train
contract it lost to the Chinese firm.

Gi hi i ’ i li l h f

The Transport Ministry and Land Transport
Authority have assured the public that there
are no safety issues, and no need for a review
of processes, after reports surfaced that
cracks were found on MRT trains. But
should more be done to bolster conf idence?

HomeFront

Nothing
routine about
MRT cracks

FEATURE OF THE YEAR

Zakir Hussain, Francis Chan & 
Wahyudi Soeriaatmadja for their 
feature “The ‘ISIS four’ S’pore 
stopped and sent back / 
Secluded school believed to be 
home to ISIS supporters / Village 
officials have long been 
suspicious of school, occupants / 
Duo guided online by leader of 
S-E Asian unit”
(The Sunday Times)
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FrancisChanIndonesiaBureauChiefandWahyudi Soeriaatmadja
IndonesiaCorrespondent
InSukajaya, Bogor(West Javaprovince)

Pondok Pesantren Ibnu Mas’ud is
tucked deep in the hills near Mount
Salak, an eroded volcano in Indone-
sia, not far from Bogor city in West
Java province.The pesantren, or Islamic board-

ing school, in Sukajaya village is not
on many maps. It is accessible only
by a steep mountain dirt trail barely
wide enough for a small car or
pick-up truck.Locals, however, know it well be-

cause of its white-washed perime-
ter walls and the wrought-iron gate
that secures a handful of buildings
in the compound.Ibnu Mas’ud was in the cross

hairs of Indonesia’s counter-terror-
ism forces after the Jan 14 attack in
Jakarta, purportedly due to its ties
to jailed cleric and radical ideologue
Aman Abdurrahman. He was said
to have ordered the terror attack
from Nusakambangan prison.Heavily armed commandos from

Detachment 88 – also known as
Densus 88, the Indonesian police’s
elite counter-terrorism unit – raid-
ed the complex the day after the
siege on the capital.The police did not say if anyone

was arrested during that operation.
However, researchers from the

Centre for Radicalism and Deradi-
calisation Studies now believe the
school is home to many supporters
of the Middle Eastern terror group
Islamic State in Iraq and Syria
(ISIS). At least a dozen of them have
travelled to Syria to join elements of
the group.

Three members of its staff and a
teenage student were stopped in
Singapore and sent home on Feb 21.

They “were deported to Indone-
sia after investigations revealed
they had plans to make their way to
Syria to fight for ISIS”, said
Singapore’s Ministry of Home Af-
fairs two days later.However, Mukhlis Khoirur Rofiq,

22, his brother Muhammad Mufid
Murtadho, 15, Risno, 27, and Un-
tung Sugema Mardjuk, 48, were re-
leased on Feb 24.All four were questioned by Den-

sus 88, but they could not be de-
tained further because, under the

country’s anti-terror laws, they did
not commit any offence.The Sunday Times visited Ibnu

Mas’ud last week and met Mr Juma-
di, a staff member who said he han-
dles the school’s community rela-
tions. Mr Jumadi, who goes by a sin-
gle name, confirmed that the four
were from Ibnu Mas’ud, but claims
he was not aware of their plan to
travel to Syria. He said they were in
Singapore and Malaysia to “jalan ja-
lan”or go on a tour.When asked if they have been rad-

icalised, he said: “If they are radi-
cals, the authorities would not have
let them go, and I also don’t believe

they wanted to join ISIS.”Mr Jumadi, however, also said the
four have since been expelled from
the school. He earlier claimed they
have not returned since they left in
mid-February.He also refused to explain why

they were kicked out and declined
to answer when asked about the
school’s leadership and funding.

He said the curriculum at Ibnu
Mas’ud covers basic mathematics,
the Quran and the Hadith, a collec-
tion of sayings of Prophet Muham-
mad. Mr Jumadi added that the
co-ed school has 180 boarders be-
tween five and 15 years old.

It can take in 80 more students
once the construction of a new
block is completed.When The Sunday Times arrived

at the school last week, afternoon
prayers were in full swing in what
looked like a newly built mushola,
or small mosque, within its
grounds.

The school’s concrete complex
was in stark contrast to the rest of
the village, which is mainly com-
prised of rickety wooden houses.

There was a Honda Jazz hatch-
back and a pick-up truck – bothSCHOOLSTANDS OUTcontinued on A7

ZakirHussainDeputyNewsEditor (Politics)

On a Thursday evening three weeks
ago, three men and a teenage boy
from a boarding school in Bogor,
West Java, got off a budget airline at
Changi Airport.They were dressed in T-shirts,

jeans and casual jackets, and car-
ried backpacks – not unlike many
young Indonesian travellers.But something about the group

seemed odd to the undercover offi-
cer monitoring the passengers com-
ing through the arrival gate at 9pm
on Feb 18. His hunch proved right
when they took the escalators a floor
down to the immigration counters.

Mukhlis Khoirur Rofiq, 22, had a
passport expiring the same day as
that of his brother Muhammad Mu-
fid Murtadho, who was just nine
days away from his 15th birthday.

The brothers approached differ-
ent counters. One followed Risno,
27, and the other, Untung Sugema
Mardjuk, 48. The brothers could
speak English, but their travel com-
panions could not.The Singapore authorities al-

lowed them entry but continued to
put them under surveillance.Once they cleared customs, they

took public transport to Woodlands
Checkpoint. By midnight, they

were on a bus that crossed the
Causeway and was heading to Johor
Baru. When it stopped at Larkin bus
terminal in Johor, the four travel-
lers went to a nearby prayer room
to sleep.

The next morning, Friday, Feb 19,
they boarded a bus and returned to
Singapore.

Their unusual travel pattern
prompted immigration officers to
stop them at the passport counter
and they were subsequently ques-
tioned by the Internal Security
Department.Theywereputonthreeseparatefer-

riesto Batam two days lateron Feb 21,
and handed over to Indonesia’s coun-
ter-terrorismpolice.

BUILDING A TRAVEL FOOTPRINTMukhlis had booked a one-night
stay for that Friday at a budget ho-
tel in central Singapore on a popu-
lar Indonesian travel site. The
group also had plane tickets to fly
back to Jakarta on Saturday, Feb 20.

Unlike the two Indonesians who
were detained on Nov 5 at the Har-
bourFront Ferry Terminal and
were on their way to join Islamic
State in Iraq and Syria (ISIS), this
group was not bound for Syria im-
mediately. They did not have
enough money to head there yet.

Rather, in the first case of its kind
detected here, the four wanted to
build a travel footprint so that the
authorities would regard them as le-
gitimate travellers when they even-
tually had enough funds to head to
the conflict zone.“Singapore was not a launch pad

for their travel – they came here
just to get their passports
stamped,” said Professor Rohan Gu-
naratna, who heads the Internation-

al Centre for Political Violence and
Terrorism Research at Nanyang
Technological University’s S. Ra-
jaratnam School of International
Studies. “They have also admitted
to the authorities in Indonesia that
their intention was to travel to Syria
and be part of ISIS.”

DEEPLY RADICALISEDVideos and material related to ISIS
were found on the men’s mobile
phones, sources from intelligence
agencies in the region familiar with
the case said.All four were from a school, the

Pondok Pesantren Ibnu Mas’ud in
Bogor, West Java.Mukhlis taught religion and math-

ematics, while his younger brother
was a student. Risno and Untung
were cooks at the school, which had
some 180 students.Investigations by the Indonesian

authorities found the school is asso-
ciated with radical ideologue Aman
Abdurrahman, who is in Nusakam-
bangan prison in Central Java. Even
from his cell, Aman has been influ-
ential in reaching out to ISIS sup-
porters across the country.He has also been in touch with In-

donesian ISIS fighters in Syria and
Iraq, many of whom are members
of the South-east Asian unit Kati-
bah Nusantara.And Mukhlis, Mufid and their fam-

ily were loyal supporters of that
cause. Their father Armeidi was in a
chat group with ISIS fighters and
planned to sell his house and mi-
grate to Syria with his family.He and several of his family mem-

bers took the bai’ah (oath of alle-
giance) to ISIS leader Abu Bakr
al-Baghdadi in a ceremony in south
Jakarta in 2014.

They believed that suicide bomb-
ing was justified, and were also pre-
pared to kill other Muslims – be-
cause those who did not follow
their ideology could be deemed dis-
believers. The school also propagat-
ed these hardline ideas.Mr Muh Taufiqurrohman, a sen-

ior researcher at Indonesia-based
non-governmental organisation
Centre for Radicalism and Deradi-
calisation Studies, told The Sunday
Times that the school is one of at
least three boarding schools to have
emerged in recent years where ISIS
supporters study or find work, and
enrolled their children.At least a dozen people from the

school have travelled to Syria.They include Mukhlis’ elder
brother Ghozian, a former treasur-
er at the school who left for Syria
early this year with three others.

Ghozian had travelled through
Singapore and Malaysia on transit
to Thailand and then Turkey.A senior Indonesian police

source said Singapore’s Changi Air-
port is a favoured stop for Indone-
sians travelling to fight in Syria giv-
en its proximity to home and flight
connections. Yet, many also go un-
detected as transit passengers are
not subject to immigration checks.

A former principal of the school,
Abu Umar, also left for Syria with
his wife and four children, and was
last known to be in Mosul, Iraq.

The current principal – Mashadi,
who is in his 30s – is said to be an
ISIS supporter from Riau Islands.

PERSISTENT DANGERAround 700 Indonesians are estimat-
ed to have travelled to Syria to fight,
and the authorities in the region are
concerned that when they return
home, they will sow hatred.More worrying, however, are

those who never left but stayed in
touch with Katibah fighters in Syria
online. There are also those who are
indoctrinated through schools like
Ibnu Mas’ud.The four who travelled to Singa-

pore held hardline views – that sui-
cide bombing was permissible, and
killing other Muslims was all right if
they did not subscribe to their be-
liefs. They also wanted to kill
Shi’ites in Syria.They did not meet people in Singa-

pore, and Prof Rohan noted that the
fact that they were detected shows
the authorities are vigilant. There is
also strong counter-terrorism coop-
eration between Indonesia, Malay-
sia and Singapore, he said.When the four were sent back in

three ferries – for security reasons –
they were detained by Indonesian
counter-terror police for question-
ing. The police recorded their state-
ments, but had to let them go as
there were no provisions under In-
donesian law to detain them longer.

Mr Taufiqurrohman noted that
other radicalised Indonesians, who
were stopped before they could
reach Syria, would still want to car-
ry out attacks on Indonesian police
as well as Shi’ite and other minority
communities in Indonesia.“The Indonesian security appara-

tus needs to monitor their activities
closely, especially to find out with
whom these four associate them-
selves,” he said. “If they communi-
cate with Indonesian ISIS fighters
in Syria, they will pose a threat be-
cause they will continue to receive
online bomb-making instructions,
funding and orders to carry out ter-
rorist attacks.”Even as the four were found out,

it remains unclear just how many
others have travelled to Singapore
without being detected. Who else
might have transited here on their
way to Syria?Observers like Prof Rohan say

governments can be alert only up to
a point. Much more remains to be
done to step up vigilance and hard-
en laws to tackle the terror threat.zakirh@sph.com.sg

Risno, who
travelled with
Mukhlis and
Mufid, could notspeak English.

Mufid was justnine days awayfrom his 15th
birthday whenhe arrived in

Singapore.

Untung was acook at a schoolassociated witha radical
ideologue.

(Above) The dirt trail leading to Pondok Pesantren Ibnu Mas’ud, an Islamic boarding school in Bogor, is barely wide enough for a small car or pick-up truck. (Below) Mr Jumadi, a staff member who claims he

handles the school’s community relations, says the curriculum covers basic mathematics, the Quran and the Hadith, a collection of sayings of Prophet Muhammad. ST PHOTOS: FRANCIS CHAN

Mukhlis had
booked a
one-night stayat a hotel in

Singapore.

Twoweeks ago, a groupof Indonesian
travellers linked to the terror groupwere
deported.TheSundayTimes looks atwhat led

to their capture,where they came fromand

the challengeof stopping others like them.

REAL OBJECTIVE

Singapore was not alaunch pad for theirtravel – they camehere just to get theirpassports stamped.

’’PROFESSORROHAN GUNARATNA, who
heads the International Centre for Political
Violenceand Terrorism Research at the
S. RajaratnamSchool of International
Studies, on the four Indonesians whoused
Singapore to build a travel footprint.

Secluded school believed to be home to ISIS supporters

The ‘ISIS four’ S’porestopped and sent back
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HEADLINE OF THE YEAR

Sim Mui Hoon for her headline 
“Do you see what IC?” (ST) 

“Last time, I didn’t have to wear glasses. Now I am
long-sighted, so I cannot see things at close quarters.”
Mr Lim The Wang was 37 and working as a shoe-store manager at
Thomson Plaza, then better known as Thomson Yaohan, when he took his
NRIC photo in 1992.

The now-defunct supermarket chain was then attracting throngs of
customers. “It was very crowded and also full of families,” said Mr Lim, now
61, who also goes by the name Tony now.

Today, the grandfather of two is a director at family business Pest
Solutions Singapore.

SamanthaBoh

On Mr Lee Kiah Foo’s National Registration Identity
Card (NRIC) is a photo of a young man with an angular
face and thick floppy hair.

But in person, Mr Lee has a plump face and a crew
cut, speckled with silver hair. “I often get asked, ‘Are
you sure that is you?’,” the coffee-shop owner laughed.

Such disparities have prompted the Immigration
and Checkpoints Authority (ICA) to make it compulso-
ry to apply for a new card at 55 years old, starting from
next year. Mr Lee will be among the first batch of Singa-
pore citizens and permanent residents (PRs) to be af-
fected by the change.

The new rule aims to reduce the security risks
associated with the authorities not being able to cor-
rectly identify an individual It will also allow better

“Just look at my hair, it used to be so long and thick. Now
it’s so short and getting thinner.”
Life has not changed much for Mr Lee Kiah Foo, 54, since his NRIC photo
was taken 23 years ago.

Mr Lee, who is known to friends as Kenneth, was and still is an owner of a
coffee shop in Toa Payoh, a business he took over from his father.

He said that 1993 is a special year for him, because that was when his
daughter was born.

“She was my first child and I will never forget the first time I saw her and
the excitement I felt,” said Mr Lee, who now has two sons as well.

Matching actual faces to outdatedphotos can
be tough, hence thenew rule on renewing ICs

Granddad needs glasses now Where did all the hair go?

Do you
see
what IC?
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BEST DIGITAL PACKAGE 
OF THE YEAR

Noor Ashikin Abdul Rahman & Azim 
Azman for their digital package
“TAXI TALK” (The New Paper)
Link: tnp.sg/taxi-talk

It was the story that got the nation talking. The implications of removing 
Internet access for 143,000 civil servants were immense. It was a radical 
security step few have done and merely emphasised the dawn of a new era 
of heightened security threats. ST’s exclusive was picked up by international 
media such as the BBC and New York Times.

It started out as a story of four 
Indonesians being deported. 
But ST’s team managed to 
uncover a much bigger tale – 
of how these extremists were 
hoping to use Singapore as a 
launch pad to build their 
travel footprint so their 
passports would raise less 
suspicions when they travel. 
The team also managed to 
find out the school that is 
widely believed to be the 
home of ISIS supporters 
and responsible for training 
would-be radicals. 


