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Our Mission

S

ince Adam Smith, the study of economics was largely motivated by the need to investigate
the opportunities that people have for good living. Viewed in this light, economics is to
promote a spirit of inquiry for the common good of humanity:

•

A willingness to investigate issues in the local, school and wider community.

•

A readiness to recognize social, economics, ecological and political dimensions of issues
needed to solve them.

•

The ability to analyze issues and to participate in action aimed at achieving a sustainable
future.
(UNESCO, Teaching and Learning for a Sustainable Future)

Our mission is to help strengthen the foundation for economics to promote the above traits among
citizens and fulfill what it has originally set out to do for mankind.
The foundation we mention above comprises outlook, attitude and values. We hope our economics
will promote:
■

a responsible and compassionate outlook to life. We believe that every one of us must bear
responsibility for the development and change of the society in which we live. Our sense
of responsibility must extend beyond the afflictions caused by our own actions to include
miseries around us, especially those that are within our ability to help remedy. We hope that
every citizen will be mindful of the consequences that follow their actions; this will be the first
step towards building a compassionate society.

■

intellectual inquisitiveness by encouraging people to question both the unknown and the
known. We hope to see minds freed from conformism, conservation and short-sighted
interests so that morbidity will not settle in the minds of especially our young learners.

■

a balance between positive and normative economics. We need to remind readers that
economics is not a value-free mathematical subject; and that it is the product of a relentless
effort to understand the world around us and to question the fundamental values required for
sustainable living.

Together, these will lay the foundation to enable us to master the art of living, which is essentially
the art of making choices that will be in line with promoting a good and harmonious living for
all. This is economics for society.
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Foreword

O

ur economy and society are now on the cusp of what the World Economic Forum terms
the “Fourth Industrial Revolution” — fuelled by the explosion of data and increasing
recognition of the powerful insights it yields in our everyday lives. This new data-powered
“revolution” is embodied in the interaction of our cyber and physical worlds with the advent of new
technologies like the Internet of Things (IoT) and sensors, precision medicine, digital fabrication,
distributed ledgers, artificial intelligence and autonomous mobility.
The first three revolutions brought about by water and steam, electricity, and computers
resulted in mechanisation, mass production and automated production respectively. They led to
unprecedented economic growth and improved the quality of life for millions of people. But change
is often unsettling. If the fourth industrial revolution is characterised by autonomous production and
disruptive use of technologies, this will present profound complexities to governments, businesses
and individuals.

Industry 4.0: Economy and Society
Economics is the study of scarcity — how finite resources are allocated to maximise outcomes. Each
“revolution” changes what is scarce and what is not, what is demanded and how it is supplied. For
example, 3D printing makes global logistics chains less scarce whilst increasing the value of talented
programmers. The digital technologies that will come to dominate our lives have already changed
individual consumption behaviour. They are on the march through supply chains, productivity
equations, markets for goods and services, and financial structures.
The largest effect of these disruptions will be felt by the labour market. Governments everywhere
are grappling with the policy implications of possible inequality caused by the application of
technology to traditional means of production. Where previous industrial revolutions have taken
centuries or decades, it is the sheer speed of this one that will challenge the ability of systems of
governance to provide answers for people who may not be able to upgrade their skills at the same
pace as the machines that help them and compete with them.

Economists Face the Revolution
This is fertile ground for economists — both in terms of making sense of new equilibria and having
new methods to do so.
With today’s capabilities in big data and machine learning technology, economists have a surfeit
of high-quality data and newer ways of quantifying decision-making, thereby contributing to better
policy making. Indeed, Sendhil Mullainathan, a professor of Economics at Harvard University
and author of the book, “Scarcity: Why Having Little Means So Much”, believes that many areas of
policy which are based on predictions — such as education — can benefit from machine learning.
Let’s take healthcare as an example. Data scientists from the Government Technology Agency
of Singapore (GovTech) are working with local healthcare institutions on using machine learning
and artificial intelligence (AI) to predict patients’ hospital readmissions. By feeding the records of
a patient’s visits to the hospital and his/her medical records — both of which are rich data troves
— into a computer, machine learning can identify common characteristics or patterns that help
predict readmission and classify these patients into high or low risk. These insights are useful for
healthcare providers to consider pre-emptive measures to right-site patients, thereby optimising
healthcare resources for those with more serious medical conditions.
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Other overseas examples cite how machine learning and AI could be good predictors of
recidivism in high-crime neighbourhoods, identifying the risk of children dropping out of schools,
etc. At a consumer level, algorithms are helping service providers like Amazon and Netflix to
predict the kind of books and movies consumers like to read and watch based on the preferences
and characteristics of similar users.
Technologies like AI, machine and deep learning, for all the exciting possibilities they provide,
bring into sharper significance the value of human judgment.
Machine learning is generally theory agnostic. While it can substitute human prediction with
better accuracy and possibly eliminate manual labour from hours of crunching data, there needs
to be an iteration between theory and empirics for the economist to analyse and interpret data, for
actionable insights.
Consider also normative economics. Economic fairness guides the promulgation of many
government policies, for example, social assistance. How would an economist approach the quandary
of denying someone social assistance if the computer predicted that he/she was likely to squander
the money given? How much value would you ascribe to the computer’s prediction vis-à-vis your
own human judgment, taking into account causal factors?
These series of articles will help you as an economist think through the implications of a future
increasingly dominated by smart(er) machines, and help seek a balance between the potential utility
of technology and mitigating the downsides, ensuring policies are made with a human touch for
the benefit of all.

Jacqueline Poh

Chief Executive
Government Technology Agency
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Note from the Editorial Team

T

echnology has transformed our way of life. From taking public transport to dining at
restaurants, technology has fundamentally altered the way we make decisions.

As inquisitive economists, the editorial team began on a quest to investigate how
technology affected the behaviour of economic agents. Consequently, Man and Technology was born.
Arguably, the use of technology in the new economy is prevalent: from the government to private
sector, from finance to education.
To spearhead Singapore’s ambition to be a Smart Nation, the Singapore government set up
the Government Technology Agency (GovTech) in October 2016. We are honoured to have
Ms Jacqueline Poh, Chief Executive of GovTech to write the foreword for this issue.
In traditional industries such as banking, Financial Technology (FinTech) seeks to disrupt how
things are being done. To obtain more insights in this area, we interviewed Professor David Lee from
the Singapore University of Social Sciences. Professor Lee is also an advisor and angel investor in
blockchain companies, and had co-founded Left Coast in Silicon Valley and LeePei Academy in China.
The essays in this issue seek to shed light on how technology has transformed the new economy.
It is pertinent to see how technology and innovation influenced the evolution of human societies,
providing new challenges in business models.
Moreover, technology has impacted non-traditional sectors, such as education and sports.
In Education, we discuss integrating technology into the teaching and learning of Economics. In
Perspective, we interviewed Ms Nurul Taha, the first Paralympian to represent Singapore in the
sport Boccia, understanding how technology has affected her life and sport.
The winning entry of the MAS-ESS Essay Competition 2016 bookends this issue. In mapping the
road to Singapore’s future economy, the writers identified how technology could play an important
role in Singapore’s sustained economic growth.
It is evident that Man and Technology would play a crucial role in shaping the new economy. It is
our hope that readers would find the articles in this issue useful and intriguing.

4

ECONOMICS & SOCIETY

Contents
1
2

Our Mission

Foreword
		
Ms Jacqueline Poh, CEO of GovTech

4
6

Note from the Editorial Team

In Conversation with
		
Professor David Lee

12

Essays
■ Technology and Innovation: Lessons from the Dismal Science
By Tan Boon Seng
■

The Sharing Economy: Same Old Brand New Business Model?
By Christabelle Soh

22

Education
		
Integrating Technology into the Teaching and Learning of
Economics
		

By Melvin Koh Kint Hock

30

Perspective
		 Technology Enabling Singapore Paralympian: Nurul Taha

36
38

Books & Arts

MAS-ESS Essay Competition 2016: Winning Essay
		 The Road to Singapore’s Future Economy

Volume 1, 2017

5

In Conversation with

Professor David Lee

P

rofessor David Lee is exceptionally extraordinary. He is
not only effectively bilingual and tech savvy, but also has a
strong bent for applied research that has been perceptibly
shaped by his extensive management experience from managing
large enterprises and finance companies, as well as his intense
desire in serving the underserved. He has a knack of “finding the
next big thing” as shown by his illustrious career.
Graduating with a PhD in Mathematical Economics and
Econometrics from the London School of Economics in 1990,
Professor Lee began his career as a lecturer in econometrics and
public policy in the National University of Singapore. Subsequently,
with the development of Singapore as a financial centre, he left
academia to become a stock broker, and later became the managing
director of Fraser Asset Management. Riding on an increase in
interest in hedge fund strategies in this country, he founded his
own hedge fund company Ferrell Asset Management in 1999 and
was involved in property REITs (real estate investment trusts),
mergers and acquisitions, and then property development.
As he widened his interest horizons, he concurrently took
on the appointment of the Group Managing Director of Auric
Pacific Group, and later the Group Managing Director and Chief

6
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Executive Officer of Overseas Union Enterprise Limited. In 2010,
he was appointed non-executive Chairman of a listed company
that specialised in manufacturing disk drive component, enterprise
management services (EMS) for the Passport external disk drive
and plastic medical supplies. Driven by his love for applied research
and a desire to share his knowledge and experience in an everchanging environment in the financial sector, he returned to the
academia as a Professor of Quantitative Finance and an Advisor
to the Provost in Singapore Management University. In 2014, he
also assumed the position of the Director of the Sim Kee Boon
Institute for Financial Economics in addition to taking charge of the
Global Master of Finance Programme with Washington University.
After finishing his appointment as a Visiting Fulbright Fellowship
in Stanford University in 2015/2016, he now spends his time teaching
in the Singapore University of Social Sciences. Recently, one of his
books entitled “Handbook of Digital Currency: Bitcoin, Innovation,
Financial Instruments and Big Data” was nominated to be one
of the year’s most outstanding business reference sources by the
Reference and User Services Association (RUSA). Economics &
Society interviewed Professor David Lee to find out his interests and
views on the value of technology in our society.

In Conversation with

Hi Professor Lee, in your opinion, what
is the biggest issue we are currently
facing in the study of Economics?
I am most concerned about the failure of
Economics in addressing wealth and income
inequality, as there has been no theory
propounded so far to solve the problem. I
rejoined academia in 2012 in the hope of finding
answers to the many questions that have been
troubling me, such as those relating to the
widening wealth and income divide and the
continuing existence of a huge segment at the
bottom of the pyramid that remains underserved.
I want to find out the next big thing and see
where I can contribute most to a better and more
equitable world.
Currently, I am working on FinTech
(Financial services or products built upon
technology) and scalable technology for
inclusion. I believe digital finance can change
the economic landscape via digital asset sharing
using blockchain. With a fall in business cost
through scalable technology and decentralisation,
we can increasingly reach out to the underserved.
With blockchain technology, the large number
of underserved in remote areas of agricultural
economies can now have a digital identity.
They can register their interest of ownership
using digital means without having to form a
company, which is expensive. A handphone with

•

a blockchain is sufficient to register and own
whatever assets, including digitised livestock
located miles away. A chip worn on a livestock
will be able to locate, identify and verify the cows,
goats, or horses to be owned via smartphone.
The poor remain poor because it is costly to
own assets and borrowing is difficult without a
digital identity. Decentralised digital revolution
will be one of the most powerful means to reduce
inequality working through the asset sharing
economy.
In this case, what is the most important
asset in the new economy?
With the advent of the fourth industrial
revolution, we have now moved from steam
engine to data and computing power. With
smart data, the entire supply chain can be
transparent to those with computing power.
For instance, companies can detect their clients’
problems before the clients are aware that they
have problems. We are used to owning wealth
through cash, bond, equities, and other complex
instruments using a legal entity and a custodian.
But all these arrangements and structures are
inherently expensive to operate and owned. If
we think in terms of data and computing as an
investable asset class that need no intermediaries,
the cost of owning such digital assets will be
reduced tremendously without the middlemen.
There will be more transparency. It will lead to

I believe digital finance can change the
economic landscape via digital asset sharing
using blockchain.
Volume 1, 2017
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decentralisation and disintermediation allowing
for Peer-to-Peer transactions that are affordable to
the poorest among us. The lowest denomination
of a digital value will be smaller than one cent
and can be divisible up to 16 decimal places if
needed. This low-cost asset ownership blockchain
technology will be able to serve a large population
across all borders. With data and computing
power, this would also provide autonomy for
individuals to own very cheap assets which were
not viable previously.
Going forward, our traditional factors of
production will now include data and computing
power: land, labour and capital would become
relatively less important. Labour will be replaced
by robots/machines, land is not in short supply
as we could operate in remote areas 24/7 with
scalable technology and renewable energy.
When almost everything can be digitised and
decentralised, digital assets will play an important
role in transforming the way the entire society is
organised. Data and computer power will be one
of the most important asset classes and valuable
resources.
Are there any threats that we should be
cognisant of?
Yes, we must be mindful not to end up with a few
centralised digital empires that control the entire
world. If a few companies own all the data and
computing power, it will lead to a concentration
of ownership of digital assets, which will lead to
a concentration of power and wealth. Inequality
will be worsened with greater uneven distribution
of wealth.
Moreover, there is a danger of artificial
consciousness beyond just intelligence whereby
machines have the capability to decide for
themselves what is right or wrong. I highly
8
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In Conversation with

recommend the movie West World to the readers.
In this show, we can see the danger of androids
malfunctioning. Hence, we cannot have only a
few centralised empires. The digital world should
be decentralised with on demand encryption.
If it is decentralised and encrypted, humans
can still have dignity when machines take over.
Hence, blockchain technology with encryption
is so significant. When we talk about ZCash
as an experiment, many will view it negatively
as it permits anonymous transactions. But the
technology in ZCash, just like the first blockchain
technology Bitcoin, has tremendous implications
as artificial intelligence becomes an important
part of the digital world.

•

How would these new technologies
transform the lives of people?
Scalable technology includes drones that can
connect Wi-Fi with people within a radius of
over thousands of miles. Drones can deliver
data and physical goods over sparsely populated
areas. Augmented and Virtual Reality (AR/VR)
can transport 3D images making our virtual
“physical” presence felt all over the world at the
same time. As cities become crowded, people now
have the incentive to move away from crowded
areas to enjoy clean air and water without
affecting their career aspirations. They can have
meetings and move around in Augmented Reality

When almost everything
can be digitised and
decentralised, digital
assets will play an
important role in
transforming the way
the entire society is
organised.
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(AR) and Virtual Reality (VR) settings. They have
more autonomy now and have access to cheaper
accommodation and regenerative energy in a
healthier environment. Cities may hollow out
with fewer jobs and lower standard of living.
But not all countries, however, can transform
themselves because of legacy issues.
Of course, we should also expect
incumbents to put on a fight and resist changes.
Hence, this new industrial revolution is biased
for countries which are sparsely populated with
no incumbents. Myanmar is a case in point. We
should expect Myanmar to benefit the most from
these technological advancements. Within five
to 10 years, Myanmar would be able to leapfrog
many other economies as the underserved would
become the engine of growth for the future in
the “Hinternet” as opposed to Hinterland. If
Myanmar successfully builds a “Hinternet” full
of sticky customers, initially underserved, its
economic growth will accelerate as more services
are created at a fraction of the cost to the same

customers on the net. A leapfrog economy like
Myanmar can overtake financial cities such as
Hong Kong and Singapore with economies of
scale over a large and sparsely populated area.
New digital economy services may be introduced,
some of which we have not even thought of at
this moment.
How should Singapore get ready for
the new industrial revolution that you
have just mentioned?
Mindset is more important than skillset.
Singapore has been focusing too much on skillset.
In today's fast-changing world, skills become
obsolete much faster than before. We need to
focus more on mindset: mindset to embrace
failures, mindset to do good, mindset to create
ecosystems and communities to collaborate,
mindset that engenders compassion and mercy.
Often, young people are not aware of the

In today's fast-changing world, skills
become obsolete much faster than before.
We need to focus more on mindset:
mindset to embrace failures, mindset to
do good, mindset to create ecosystems
and communities to collaborate, mindset
that engenders compassion and mercy.
10
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onslaught of the fourth industrial revolution,
which brings with it a new society and economic
order with the characteristics of sharing of
services and assets, thriving with the on-demand
economy, rewarding suppliers with bounty
reward and not salary. More importantly, there
will hardly be any lifelong jobs. Even if the young
people are aware of the challenges, they may not
be able to participate in or join a start-up with its
attendant high risks due to parents’ disapproval.
We need to have a supportive environment before
we start talking about acquiring relevant skillsets.
Educators are only beginning to realise that
knowledge and content are not as valuable as
experience. So, learning is about experiencing
actual life situations rather than merely
acquiring skills per se. Policymakers need to
understand that it is the speed of innovation that
is important. Knowing how to be creative is just
one dimension. We need to learn how to scale our

•

innovation exponentially in the shortest possible
time in the global economy. With the internet
and digitisation, we can reach out to billions
of people in a very short time span. Ultimately,
man will need to decide what they want to do
with technology. Technology can do good but
technology can also do harm. An economy
without a sense of mission to serve others will
eventually lead to a digital world where machines
will dominate humans and take away the dignity
of mankind. Singapore with its huge reserves
and talents must decide if the regional sharing
of asset strategy with the underserved enabled
by technology is what it wishes to pursue! If it is,
then being conversant in scalable technology and
infrastructure such as AI, smart data, blockchain,
drones, AR/VR and holoportation will be the best
defence against disruption!
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TECHNOLOGY AND
INNOVATION
Lessons from the
Dismal Science

T

he Chinese dynastic history had a
remarkable regularity — the population
boomed then busted as a dynasty aged,
but the standard of living of the general population
remained close to subsistence level over time despite
technological advances. This regularity is called the
Malthusian trap which suggests that technological
advances increase a society’s supply of resources
(such as food) and thereby improve the standard
of living; but the resource abundance encourages
population growth that eventually brings the
standard of living back to near subsistence level.
The Malthusian trap is often incorrectly1 cited as
the origin of economics being known as the dismal
science.
Economists today know a lot more about
technological innovation and economic
development than Thomas Malthus. This
article discusses some facets of innovation that
contemporary economists know and busts a few
myths along the way.

by Tan Boon Seng

1 See http://www.theatlantic.com/business/archive/2013/12/why-economics-is-really-called-the-dismal-science/282454/
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•

Innovation requires the invention and the
economic conditions for widespread adoption.

Preamble

Innovation and Economic
It is surprisingly important to have Growth
a common vocabulary before going
further — the meaning of some
Economic concepts differs from their
definitions in the English dictionary.
For this article (and generally
for economic analysis), technology
refers to how capital and labour are
used as inputs to produce an output
(product, service or knowledge) which
is potentially useful. For example, my
online calendar is an output which
is useful to coordinate my activities
with others. It is produced using tools
(capital goods), such as smartphones,
computers and software, with the help
of many people including myself
(labour). Technology refers to how
these inputs produce the output, and
not the tools such as smartphones or
the internet.
New technologies emerge
over time through invention and
innovation. Invention refers to the
creation of new products or processes.
Innovation refers to the widespread
adoption of the invention to produce
economic impacts. Inventing a better
mousetrap is great, but it changes
nothing until there is an innovation,
i.e., until the world beats a path
to your doorstep to get that better
mousetrap. The latest invention
sometime stirs a media frenzy only to
fizzle out after a few years. Innovation
requires the invention and the
economic conditions for widespread
adoption.

Economic growth is the central
question in development policy.
Economists have long recognised that
while increasing inputs can expand
the economy (increase the amount
of output an economy produces), it
gets increasingly difficult to do so
as more inputs are used. This Law of
Diminishing Returns ultimately causes
economic development to converge to
a steady state in classical economic
theory, unless we get a free lunch
somewhere.
That free lunch is innovation. For
example, we need capital and labour
to produce food, but over time we
have introduced innovations such
as the use of ploughs and animals,
tractors, crop rotation and fertilisers,
biotechnology in seeds and animal
breeding, and even organisation of
farms, supply chain and market for
trading food. These innovations allow
us to increase output (food) often
using less inputs (capital and labour).
L o g i c a l l y, u np r o d u c t i v e
inventions have less chance of being
widely adopted in a functioning
market, and innovation therefore
generally increases productivity.
Innovation allows us to produce
more output for a given combination
of inputs, which is another way of
saying that innovation is the source
of long-run productivity growth. If we
assume that the stock of knowledge is
the ingredient for invention, there can
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The pace of
innovation
appears to have
accelerated
over time with
the increasing
knowledge base
and the lower
cost of sharing
knowledge.

be increasing returns for innovation
with increasing stock of knowledge
accumulated through research.
The pace of innovation appears to
have accelerated over time with the
increasing knowledge base and the
lower cost of sharing knowledge.
Post classical economic theories
have come a long way in thinking
about economic growth. The SolowSwan model started by recognising
the role of innovation as the source
of long-run growth, but treated
innovation as something that was
unexplained by the model. In other
words, this early model did not
attempt to explain how innovation
came about. In economics terms,
we say that the Solow-Swan model
assumed innovation to be exogenous.
Subsequent growth models then
incorporated accumulation of human
capital, institutional arrangements,
and entrepreneurship to explain
innovation and economic growth.

Disruption, Diffusion and
Economic Thinking
Mainstream economists generally
view knowledge as “developmentby-accumulation” of accepted facts
and theories to fuel innovation. This
means that knowledge increases
incrementally. On the other hand,
Schumpeter’s heterodox view
of creative destruction driving
innovation is also well-known.

Innovation can vary from incremental
to radical in this view.
To have some clarity about
the nature of how knowledge
increases, we turn to Philosophy
as philosophers study the theory of
knowledge in a branch of philosophy
called epistemology. Thomas Kuhn
argued that knowledge accumulation
goes through periods of conceptual
continuity interrupted by periods
of disruptive change.2 Years later,
Clayton Christensen coined the
term disruptive technology to refer
to discontinuous innovation that
cause established market leaders to be
replaced by start-ups.3 Today, the term
“disruptive technology” has become a
buzzword in danger of being overused
and ill-understood. However, armed
with an understanding of market
characteristics, economic reasoning
helps us view disruptive technology
in perspective. For example:
Peer to Peer (P2P) Lending:
P2P lending appears to be a disruptive
technology for banking. The basic
P2P lending model is to leverage
the internet to match lenders and
borrowers. Potential borrowers are
screened and graded using a credit
reference agency. P2P companies use
loan terms with standard durations
and sizes to match lenders with
borrowers based on interest rate and
risk, and charges a fee for their service.
Variations of the basic model include

2 Kuhn, T.S.1962. “The Structure of Scientific Revolutions” Chicago, IL: University of Chicago Press.
3 Christensen, C. 1997. “The Innovator’s Dilemma: When New Technologies Cause Great Firms to Fail” Cambridge, MA: Harvard Business School Press.
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the peer-to-business model by offering
small business loans, provision fund/
insurance to safeguard lenders against
default, using collaterals for secured
loans.
There are subtle but important
differences between the economics
of P2P lending and banking. P2P
lenders (who provide the loanable
fund) face the borrower’s default, but
depositors face the risk of bank default
but not the borrower’s default risk
directly. In other words, if a borrower
is unable to pay back his loan, the
P2P lender suffers the loss, whereas
in banking, the bank absorbs the loss
and depositors are not affected (unless
the bank goes bankrupt). Central
banks, through regulations and other
interventions, have generally tamed
the risk of bank default to low levels.
Therefore, banks have lower
borrowing rates, lending rates,
and lending risk appetite than P2P
companies. The products in P2P
lending and banking serve distinct
market segments and may be demand
complements instead of substitutes. As
complements, the rise of P2P lending
instead of disrupting banking, may
create a new consumer segment that
was previously unable to borrow from
banks to enter the market. Some of
these P2P borrowers may borrow
from banks (which have a lower rate)
after establishing good credit history
with P2P lending. Banks may invest in

P2P companies to obtain preferential
access to P2P borrowers with good
credit history, rather than as a defence
against the threat of disruption.
M-Pesa Stor y of Mobile
Payment: Where in Kenya do you
go to deposit your spare cash, transmit
money, or withdraw some cash? For
many people, the answer is not a
bank or an automated teller machine
(ATM) which is hard to find, but is
what is known as mama shops in
Singapore that sell prepaid mobile
phone airtime. Buy some airtime
credit and send it to someone just
by an SMS. You can also send your
existing credit to the shop owner
for cash and viola you get an ATM.
This financial service, known as
M-Pesa, which processed transactions
amounting to 43% of Kenya’s gross
domestic product (GDP)4 in 2013,
is not operated by any financial
institution. Instead, it is operated by
telecommunication operators using
the extensive network of mama shops
that already exist. This is a well known
story of disruptive technology.
However, using airtime credit
like a currency is not common in
Singapore (numoni.com is a niche
player targeting the unbanked foreign
workers in Singapore who use it for
remittance). Why is the technological
disruption not universal? There are
two possible reasons.
The obvious reason is the

•

availability of alternatives such as
credit cards, NETS (A nation-wide
electronic payment platform formed
in 1985 by a consortium of local
banks), and EZ link cards; and the
ease with which ATMs can be found.
Complementary assets for these
alternatives such as distribution and
brand positioning are already well
established.

The non-obvious reason is
positive network externalities
f avou r i ng e x i st i ng p ay m e nt
technology. A positive network
externality arises when a product
becomes more valuable when there are
more users. For example, being able
to pay by NETS is only convenient if
many places accept NETS payment.
Similarly, firms being able to accept
payment by NETS would only benefit
if many people are NETS users who
can pay by NETS. For a new payment
technology, retailers often find the set

4 See http://www.forbes.com/sites/danielrunde/2015/08/12/m-pesa-and-the-rise-of-the-global-mobile-money-market/
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The risk of technological unemployment is generally
higher in low-skilled jobs which are easier to automate,
but high-skilled jobs can also be at risk due to
innovation in areas such as machine learning.
up cost for payment processing higher
than the benefit from additional sales
because there are few users. Since few
retailers can currently process the
new payment technology, there is
less reason for users to adopt it. This
sets off a vicious cycle that gives early
movers a strong advantage, even if
earlier technology is inferior.
In sum, a better invention
is not always adopted by users to
become an innovation, and only
innovations that cause established
market leaders to be replaced by
new companies are disruptive
technologies. Disruptive technology
is the exception rather than the norm
because adoption of such technology
requires overcoming the advantage
conferred by complementary assets to
existing alternatives. Positive network
externalities sometimes raise the
hurdle even higher.

Innovation and Jobs
Economist John Maynard Keynes
in 1933 predicted technological

unemployment “due to our discovery
of means of economizing the use of
labor outrunning the pace at which
we can find new uses for labor”. There
is general agreement that short-run
technological unemployment is
plausible but the debate on longrun effect is unsettled. The risk of
technological unemployment is
generally higher in low-skilled jobs
which are easier to automate, but
high-skilled jobs can also be at risk
due to innovation in areas such as
machine learning.5
The award-winning book by
Martin Ford’s “Rise of the Robots:
Technology and the Threat of a Jobless
Future” describes a pessimistic view
that technological unemployment
is inevitable. Ford states that
“Ultimately, the question of whether
smart machines will someday eclipse
the capability of average people to
perform much of the work demanded
by the economy will be answered by
the nature of the technology that
arrives in the future — not by lessons
gleaned from economic history.”

Economist Herbert Simon
in 1960 applied 6 the concept of
comparative advantage to this
question: if machines can increasingly
do whatever humans can do and do it
faster, why won’t everything eventually
be done by machines? Whether man
or machines will be employed in a
particular process depends not simply
on their relative productivity, but on
their cost as well. And cost depends
on price. As machines become more
productive, the prices of labour and
capital will adjust such that the value
of the output produced for each
dollar cost of the inputs (machine
or labour) is the same. Manpower
will flow to those processes in which
productivity per dollar of wage is
higher relative to the productivity
of machines per dollar of machine
usage and vice versa. In more concrete
terms, in jobs where machines become
better than humans, the wages of jobholders will decrease and people will
move into other jobs where machines
cannot replace humans and therefore
pay better. Eventually, an increasing

5 http://www.oxfordmartin.ox.ac.uk/downloads/academic/The_Future_of_Employment.pdf
6 Simon, Herbert A. 1960. “The corporation: Will it be managed by machines?” In Anshen, M.L. and G.L. Bach (eds.) Management and the Corporations. McGraw Hill.
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fraction of workers will be engaged
in occupations where “personal
service” involving face-to-face human
interactions is an important part of
the job.
S h or t - r u n t e c h n o l o g i c a l
unemployment can arise from a
mismatch between current job
skills and skills required. The longrun employment effect is more
controversial. For example, consider
the effects of agricultural innovations
over the last few centuries.
Innovations (e.g., tractor) destroy
some existing jobs but create new
jobs (e.g., tractor repairmen) or even
industries in the creative destruction
process. The higher productivity
from agricultural innovations has
changed skills requirements and
shifted “excess” agriculture labor
to manufacturing and service
sector jobs. Short-run structural
unemployment can occur but labour

can adjust by acquiring relevant
skills. Higher productivity generally
raises income and reduces average
working hours. Nonetheless, longrun technological unemployment
can occur if labour does not adjust
sufficiently by acquiring relevant skills,
resulting in a divide of higher income
in one group and technological
unemployment in the other. In the
context of agricultural innovations,
the skills that became relevant to
the new jobs were not related to
agriculture or technology in most
cases, but were skills that matched
jobs in the manufacturing and service
sectors. In sum, whether long-run
technological unemployment will
occur is an empirical question
contingent on market adjustment
(i.e., will people pick up new skills)
and also policy intervention (e.g., how
effective governments are in aiding the
re-training process).

•

Conclusion
Technology and innovation have
always influenced the evolution of
human societies. The good news
is that most economies appear to
have escaped the Malthusian trap.
The bad news is that technological
unemployment is a potential future
threat. Economic reasoning provides
a useful framework to think about the
problem, and what the unanswered
questions that empirical studies
should answer are.

Dr Tan Boon Seng believes that economic reasoning provides a useful basis to think rigorously about societal problems
including many seemingly non-economic problems. An education in Economics is therefore valuable although not
everyone becomes an economist.
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THE SHARING
ECONOMY
Same Old Brand New Business Model?
by Christabelle Soh

18

ECONOMICS & SOCIETY

Essays

D

espite the recent buzz over
the rise of the sharing
economy, a closer inspection
of the business of sharing reveals that
it is not new. Airbnb is in the business
of home rentals — an old industry;
Uber and Grab are in the business
of car rentals — an old industry too.

Same same but different
What is new, however, is the scale
of the industry’s expansion. This
was precipitated by technological
developments that dramatically
reduced the transaction cost of renting
a room or a car. In the past, while it
was certainly possible for people who
were going away on a holiday to rent
out their homes for the period in
which it would be vacant, the trouble
one had to go through to locate a
renter who happened to want to rent
it for those days would be so much
that it was not worth anyone’s time to
do so. This trouble that landlords and
renters have to go through to find a
match is what we term the transaction
cost.
So, for example, if we were to
look at the pre-Airbnb times, the only
times when it would be worthwhile
to incur the transaction cost would
be the times when the period of
rental was going to be a long one
(i.e., it wouldn’t be worth one’s time to
spend a great amount of effort to find
a renter for one’s home for just a few
days, but it would be worth the time
if the home was going to be vacant for
six months otherwise). This explains

why rentals used to be for longer time
periods.
What technological development
has done is to reduce this transaction
cost by making it easy for demand to
meet supply. Airbnb and Uber are
essentially platform providers. Both
companies have harnessed the spread
of the internet and smartphones to
create convenient spaces for sellers
and buyers to meet at practically zero
cost. Airbnb allows home owners to
easily let potential renters know the
availability of
their homes and
potential renters
to conveniently
browse through
potential homes
that
match
their needs and
preferences. Uber
allows people in need of a car ride
to easily find out if there are drivers
of private cars who happen to be
available and private car drivers to
easily find out where such people who
need car rides are. With the reduction
in the transaction cost, the rental
market boomed. By one estimate, as
of March 2017, approximately 23,000
bookings worldwide are made on
Airbnb a month; the equivalent figure
for Uber was 26 million trips for the
month of July in 2016.

•

“old” sharing economy allows us
to systemically determine which
regulations can continue to be
applied, which need updating, and
whether completely new regulations
are required. And, to do so, we need
to revisit the purpose of regulation to
determine if current regulations can
still serve their purposes given the
increase in the scale of the sharing
economy.
The first purpose of regulation
is to establish property rights. This

What technological development has
done is to reduce this transaction
cost by making it easy for demand
to meet supply.

If it ain’t broke, don’t fix
it. But if it broke...
Knowing how the “new” sharing
economy differs (or not) from the

roughly translates into “duty of care”
in legal speak. What this means is
that the rights of the owner and the
renter must be clearly established.
For example, in the rental market,
is the onus on the owner to replace
a faulty pipe, or is it the renter’s
responsibility to do so? An increase
in the scale of an industry ought
not to have implications on the
property rights framework that
a country adopts for a particular
industry. Thus, regulations related
to the determination of property
rights should simply continue to be
applied, even for rentals made using
platforms like Airbnb and Uber. For
most countries, in the home rental
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market, this would mean that renters
are liable for any damage caused to
the property and owners are liable
for not providing accommodations as
advertised. A similar principle should
apply for the ride-hailing industry.
The other purpose of regulation
is to correct market failure in the
industry. For rental markets, one
major source of market failure is
information asymmetry. Owners
cannot tell whether the renters are
“well-behaved” renters ex ante, and
conversely, neither can renters tell if
the owners are trustworthy. In more
concrete terms, home owners do not
know if a potential renter will destroy
their TV and escape into the night,
and renters would not know if a home
owner is secretly part of a human
trafficking ring. This information

asymmetry gives rise to market failure
as risk-averse people (the majority
of living homo sapiens) would both
consume (rent) and produce (put
up their assets for rent) at a lower
frequency than is optimal. A higher
amount of rental transactions would
be preferred as it would bring benefits
to both the owner (in the form of
income) and the renter (in the form of
increased utility from having a need/
want met). There is also the rather
salient issue of compromising the
safety of owners and renters.1
To address this market failure,
regulations are put in place to
reduce the amount of information
asymmetry. To own a taxi license,
for example, drivers need to meet a
set of qualifying criteria to ensure
that they are safe drivers who can
deliver passengers from points
A to B. This process weeds out
the unsound drivers and assures
potential passengers that they would
be in the hands of safe drivers. A
complementary set of regulations
to screen passengers does not exist.
The question then, is whether this set
of regulations is feasible for a much
larger number of potential drivers.
This then depends on the context
of the country in consideration. For
countries whose regulatory bodies
are able to, equivalent checks should
be conducted. For others, this set of
regulations may need to be adjusted.
What Uber and other car-sharing

platforms currently use as a screening
device is the passengers’ rating of
drivers. Regulation to prevent
market failure due to information
asymmetry should then be developed
along the lines of regulators having
sight of the car-sharing platforms’
rating algorithms to ensure that it is
sufficiently robust such that drivers
who would not have been able to
obtain taxi licenses would also be
disallowed from being Uber or other
car-sharing platform’s drivers. This is a
matter of having the correct expertise
in Big Data analysis, which is not an
insurmountable problem.
In the “old” sharing economy,
the main source of market failure
was information asymmetry. In the
“new” sharing economy, however, the
introduction of a platform introduces
a new source of market failure —
monopoly power. The reduction in
transaction cost was brought about by
the creation of platforms for demand
to meet supply. However, significant
positive network externalities exist in
the use of such platforms. Network
externalities refer to the benefits to
other users of a network when an
additional person joins a network.
When an additional driver becomes
an Uber driver, for example, he/she
benefits all the consumers who use
Uber to hail rides as they now have
access to his/her services too. The
presence of network externalities
creates a bias towards the most

1 Technically, a compromise of safety is not a source of market failure if it is properly taken into account by the producers and consumers. Window cleaners, for example, have
their safety compromised. However, that risk is taken into account in the wage and benefits negotiations and is not considered a form of market failure.
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Markets will eventually adjust to
account for the issues related to
the rise of the sharing economy.
dominant platform for both drivers
and passengers. Drivers will want to
use the platform that most passengers
use, and passengers will want to use
the platform that most drivers use.
Every additional driver and passenger
to the platform creates a benefit to the
existing users of the platform, which
then attracts even more drivers and
passengers. The natural end result of
this is a platform monopoly in the
market. Facebook becoming the most
dominant social media platform is
testament to the effects of network
externalities. As with any monopoly, a
platform monopoly could be a source
of market failure if it exercises its
market power to increase its profits.
For example, if Uber becomes a
platform monopoly, it could demand
a larger share of every trip fare to the
detriment of drivers (and passengers
too, if that drives up prices). Hence,
regulation may need to be introduced
to minimise monopolistic behaviour.

To (let it) be, or not to
(let it) be? That is the
question.
The prior analysis was based on the
assumption that the growth of the
sharing industry would be allowed
and centred around how regulators
should respond to the growth of the
industry.
Of course, it is also possible for
regulators to disallow the growth
of the industry by making it illegal
for homes or cars to be rented. This
could be the case if the government

deems that the cost of allowing for
the growth of the industry outweighs
the benefits. However there are three
arguments against this.
Firstly, sound regulation ought
to be able to manage the costs of
allowing for the growth of these
industries. The section prior to this
expounded on an approach to refining
regulations. With sound regulation in
place, it is unlikely that the costs will
outweigh the benefits.
Second, preventing the growth of
the industry may take more effort than
regulating the industry. For example,
cities that have tried to ban the use
of Uber have had varied success.
Uber is just a platform and does not
need a physical presence in a city to
operate. The only way to prevent its
use is to shut down its servers (but
that could also entail shutting down
a number of other internet services
that share the same server) or to keep
posing as riders to catch the drivers
using Uber and throw them into jail
one at a time (but Uber may have
developed algorithms to identify law
enforcement officers to prevent their
drivers from picking up their rides).
Third, markets will eventually
adjust to account for the issues related

to the rise of the sharing economy. For
instance, there are current concerns
from neighbours of home owners who
rent out their apartments over having
strangers in their estates. However,
down the road, it is likely that such
matters will start factoring into the
prices of property. Assuming people
generally prefer not having shortterm renters in their estates, renterfree properties where buyers sign an
agreement to not allow short-term
rentals or risk eviction will probably
go for a premium while others
will become cheaper. Such market
developments will naturally address
the privacy needs of certain segments
of the market.

Conclusion
In conclusion, attempts to prevent
the rise of the sharing economy are
likely to be unwise and futile. In light
of this development, governments
need to systematically relook whether
existing policies are still fit for purpose
and what changes, if any, need to be
made. This essay presents one way of
approaching the problem to allow for
the benefits of the sharing economy to
be reaped while managing the costs.

Christabelle’s passion lies in Economics and Education. She believes in making
the world a better place through raising rational and compassionate students
of Economics.
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Integrating Technology
into the Teaching and
Learning of Economics
by Melvin Koh Kint Hock
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The Advent of New
Technologies
We are living in an age of new technology where almost every aspect of
our lives has been penetrated by its
permeating reach. While technology
had hitherto referred to the revolutionary development of the Internet
or the ubiquitous use of computers,
the era of new technology has been
characterised by the development
of autonomous devices. These are
devices which are capable of sensing their environment and have the
ability to learn and make decisions
independently. This new development
brings exciting prospects and yet a
number of challenges to our lives.
One of the challenges pertains
to the risk of technological unemployment, a form of structural unemployment. John Maynard Keynes
first made reference to technological
unemployment when he highlighted
the risk associated with our discovery
of new means of economising the
use of labour outrunning the pace
at which new uses for labour can be
found. In recent years, warning signs
pointing to the accuracy of Keynes’
prophecy have emerged. For example, autonomous cars which are capable of navigating without human
input are becoming a reality. Closer
to home, Changi Airport has also
been running trials for autonomous
cleaning robots and automated guided
vehicles to ferry passengers between
terminals. Amidst these sweeping
changes, it is clear that more power-

John Maynard Keynes first made reference
to technological unemployment when he
highlighted the risk associated with our
discovery of new means of economising the
use of labour outrunning the pace at which new
uses for labour can be found.
ful technological advancements have
led to a wave of capital goods that is
effectively substituting labour. While
significant disruptions may not be felt
by the current working population,
the sweeping winds of change will hit
the next generation hard. The onus is
hence on them to understand how to
harness the winds of change to their
advantage, or risk being displaced by
new technology.

Integrating Technology
into the Economics
Syllabus
As educators in Economics, it is also
important that we stand ready to embrace the use of technology in the delivery of Economics lessons. While the
prospects of an autonomous artificial
intelligence (AI) being developed to
substitute for an Economics teacher
are low, the didactic value of infusing
Volume 1, 2017
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This basic literacy in
technology will help them
acquire the skills and
knowledge necessary to
exploit technology and
understand its practical
application (or limitation)
in future.

technology into Economics lessons is
high. Whether Economics students
ultimately turn out to become policymakers, business owners, designers or
engineers, they will need to appreciate
the role of technology as a multiplier
force, an enabler and a social leveler.
As with other disciplines, the
best way for students to appreciate the
value of a concept is through experiential learning. This means infusing
technology into the way Economics
classes are conducted. From this experience, students will discover how
technology can be an engaging and
effective tool for learning. They will
have the opportunity to witness how
technology can be used to boost productivity in the classroom, and at the
same time be cognisant of the possible
drawbacks of using technology as a
learning tool. This basic literacy in
technology will help them acquire
the skills and knowledge necessary
to exploit technology and understand
its practical application (or limitation)
in future.

Understanding the
Economy — Honing
Decision-Making Skills
through Gamification
When one talks about the use of technology in education, the gamification
of learning is always an approach that
comes to the fore. Other than maximising engagement through inspiring students to continue learning,
epistemic games provide a means of
simulating learning objectives and
outcomes. Unlike the physical sci24
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ences such as Chemistry and Physics
where simulations can be carried out
in a laboratory, Economics involves
problem solving at a different level.
A familiar saying about the conduct
of macroeconomic policy is that it is
like trying to drive a car while looking
only in the rear view mirror. Hence,
understanding the decision-making
process through an economics lens
requires iterative and exploratory
learning. There is scope for game development to fill this gap.
While the chalkboard approach
to teaching has worked well in imparting the relevant knowledge, students
need to develop a cognitive and intuitive understanding of the role of a
policymaker to better develop their
critical and inventive thinking skills.
Hence, a role-playing game which
allows students to assume the role of
a policymaker tasked with reviving
an ailing economy can help. While
some may argue that a board game
like Monopoly can equally fill the gap,
there are differences between physical
board games and gamification that
works using technology as a platform.
Physical games take place in real
time, which rewards players who can
recognise patterns and think quickly
on their feet. While it adds on to the
entertainment factor, this may not
necessarily be the goal in an educational game. Like physical games,
online games follow a turn-based style
of play, where players take turns when
playing. The main difference is that
being physically separated, players can
take their time to decide on their next
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move. For example, a player can toggle
between computer screens or consult
their lecture notes while waiting for
their competitors to play their turn.
It is hard for the same deliberative
nature of the game to be brought forward in a physical setting, where other
players are waiting impatiently for one
to make his or her move. This way,
the nature of an online game rewards
analysis and preparation, which has a
positive impact on learning. Specifically, students will be able to consult
and internalise the key concepts relating to policy effectiveness and policy
limitations in a more effective way.

Court and Thwart
To illustrate the above proposition, a
simple gameplay for studying macroeconomics is suggested below.
• Once all four players have logged
into the game server, each player
will draw a scenario card which
describes the macroeconomic
predicament of their country.
These economies face problems
ranging from anaemic growth to
high inflation and unsustainable
government debts, mirroring the
contexts usually observed in the
world. When a player mouses
over the scenario card, case studies of real world examples (e.g.,
2008 U.S. Great Recession) will
be presented in a pop-up window.
• The gameplay requires students
to accumulate policy tool cards
to tackle the specific macroeconomic problems. Tool cards can

•

Although autonomous technologies replace
the need for human labour, there are a
number of other technologies which augment
the effects of human labour, thus bringing
about greater efficiency and productivity.

be additive in nature, e.g., expansionary fiscal policy can be
combined with monetary policy
to give a greater boost to national income to tackle slow growth.
On the other hand, supply-side
policies are needed to address
structural problems in the economy, such as structural unemployment associated with a mismatch of skills.
• Rival players can thwart other
players’ attempts to fulfil their
goals. For example, throwing out
a “Small National Income Multiplier” card against another player’s fiscal policy tool card means
that the effects of an expansion
in government spending on the
economy will be reduced.
• The first player to address all
goals wins. After each game,
players can document their
learning points in an online logbook for posterity.
When put in place, repeated
games and iterative game experienc-

es will allow the student to start out
with different macroeconomic contexts. The impact on learning allows
students to adopt a more hands-on
perspective in understanding real
world economic issues and develop
a deeper understanding of the multifaceted considerations associated with
policymaking.

Augmenting Efficiency:
An Exoskeleton Suit for
Economics Students and
Teachers
While the prior approach works
through interaction between different players using an online platform,
technology can take a more direct role
in facilitating the learning process.
Although autonomous technologies
replace the need for human labour,
there are a number of other technologies which augment the effects of
human labour, thus bringing about
greater efficiency and productivity.
I watched a YouTube video recently which showcased the Panasonic
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25

• Education

Assist Robot. In the video, factory
workers wearing huge robot exoskeleton suits were shown lifting bulky
objects without breaking into a sweat.
These suits work by embedding engines in the suit that automatically
coordinate and amplify the effects of
human movement. The end result is
that they reduce the energy which a
person needs to use to perform an
action, such as lifting a bulky object.
Other than saving manpower needs,
these suits also reduce the likelihood
of workers sustaining injuries, hence
reducing their downtime and boosting
productivity. Over time, this allows
the firm to produce maximum output

26

ECONOMICS & SOCIETY

with minimum cost, hence fulfilling
the textbook definition of productive
efficiency.
It is tempting to imagine the
amount of work effort saved if technology can be deployed to do the
heavy lifting for Economics students.
However, the most grueling aspect of
an Economics student’s work is not
in lifting bulky objects, but in writing an Economics essay. Indeed, students often lament about how tedious
and time-consuming it is for them
to produce a full-length Economics
essay. If writing an Economics essay
is tough, it would be injudicious to
think that marking the same essay
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(or for that matter, dozens of such
essays) would be a breeze. Having an
intelligent Economics essay writing
software equipped with a marking
module would hence serve as a valuable exoskeleton suit for both students
and teachers.

Limited Autonomy to the
Machines
However, in designing an Economics
essay writing software, care must be
taken not to give too much autonomy
to the machines. For example, in 2012,
Les Perelman from the Massachusetts
Institute of Technology demonstrated
that long and incoherent essays could
achieve higher scores at the Scholastic
Assessment Test’s (better known as
the SAT) writing test compared to
well written essays. This is because
SAT essays were marked by an automated scoring machine (e-Rater),
and Perelman proved that computer
systems like these could be “gamed”
because they often focused on factors
associated with good essays, such as
strong vocabulary and good grammar.
Hence, as long as an essay was peppered generously with such factors,
the writing did not necessarily have
to make sense in order to attain a
good score.
Hence, instead of seeking to develop an autonomous artificial intelligence (AI) that can do all of a student’s
or teacher’s work (i.e., a robot marker
like e-Rater), a semi-autonomous software should be the end goal. Specifically, the software does not churn

out essays for students, but instead
guides them on the proper steps to
writing a balanced, content-rich and
contextual essay. This step requires
human factor input by both teachers
and students. First, teachers need to
programme in the rubrics associated
with a good quality essay. Next, students need to follow the guide and
offer additional inputs at each stage
to complete their essay plan. Finally, having a systemised essay writing
software also means that a marking
module can be included to alleviate
some of the teacher’s workload.

A 3-D Approach to
Boosting Efficiency
To design such a software, a few key
steps are needed:
1. Distillation: Every Economics
topic has a number of key concepts that are frequently assessed
in essays. These are usually concepts that cover a significant
scope in the topic, which makes
them ideal candidates to assess
a student’s breadth and depth of
knowledge. They can be thought
of as parachute concepts since
once opened up, they cover a significant scope.
2. Decomposition: After these
parachute concepts are distilled
out, methodologies should be
designed to help students answer
essay questions based on these
concepts. By methodologies, I
am referring to the breakdown
of the answer structure into a se-
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ries of steps. This is known as a
decomposition exercise. Where
certain steps consist of fixed
outcomes, multiple choice answers should be provided. This
positions the software for the inclusion of a marking tool which
screens the submitted essay plan
based on pre-determined parameters (i.e., correct answers).
This is a tricky step because an unintended consequence would be to encourage
rote learning or the routine
memorisation of essay plans. To
avoid this pitfall, the structures
should guide students on the
steps involved to infuse balance
and content rigour into their essays. However, they should not
be prescriptive to the extent that
they dilute the context in an essay question. Hence, while these
structures should steer students
into recognising that a balanced
and content-rich essay should
consist of certain key steps, they
should be sufficiently broad to
accommodate different contexts
embedded in essay questions.
3. Details: Once the essay structures have been decomposed
into a series of steps, students can
follow the steps to draw up essay
plans. The interface involves students (i) selecting the relevant
parachute concept assessed in
the question; (ii) choosing the
most relevant essay structure;
and (iii) following the designated
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steps in the selected essay structure. Other than selecting the
correct options to bring them
to the next step, students are allowed to add details at each step
to infuse contextual elaboration
into their answers.
If the above proposal for
introducing technology into
Economics is put to proper use,
meaningful gains in efficiency can be reaped. For example,
the marking module can easily
collate student mistakes and if
bunching of mistakes is found
to occur around a specific step,
the teacher can concentrate
subsequent efforts towards rectifying any conceptual mistake

For example, the marking
module can easily collate
student mistakes and if
bunching of mistakes is
found to occur around
a specific step, the
teacher can concentrate
s u b s e q u e n t e ff o r t s
towards rectifying any
conceptual mistake
identified.
28
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identified. Such a development
would also free up time for the
teachers to prepare more highly
customised lesson plans, hence
making a meaningful contribution to boosting efficiency in the
learning and teaching of Economics. Similarly, by developing
essay plans using the software,
students can assess their own
strength of content knowledge
as well as their ability to generate arguments in a lucid and balanced manner. This would also
allow them to maximise their
exposure to a greater number of
Economics essay questions within a shorter period of time and
accelerate the learning process.

Enhancing Equity
— Crowdsourcing
Economics Study
Materials
Many have touted the Internet to be
the greatest leveller of the current
generation. Access to the Internet
provided a gateway to information
which was seen to ultimately lead to
better education and health outcomes.
While whether this has been achieved
in reality can be disputed, there is no
denying that electronic information
systems allow open sharing of information to occur. Under the new
technology era, these open platforms
take the form of crowdsourcing sites,
which provide a way of using “crowds”
to “source” for solutions. The best
example of a crowdsourcing model is

Lego Ideas which allows users to submit creative ideas for Lego designs. If
these ideas become commercially successful products, the original designer
gets to receive 1% of the royalties.
Today, crowdsourcing mainly takes
place over the Internet, since web
users tend to be more comfortable
sharing via web-based collaborations
where they are not being physically
scrutinised.
With the propagation of free
web-based collaboration tools like
Google Drive, Basecamp and Dropbox, a crowdsourcing model can be
run in the classroom too. This helps
to promote collaborative learning and
lays the groundwork to fostering equity in the revision process.

Flash Your Cache
For example, I have created a webbased community where students can
upload and share their Economics
revision flashcards. There are no subscription charges or access restrictions. Through this webpage, students
can view one another’s flashcards and
assess their level of content mastery.
Where questions pertaining to a certain flashcard arise, users can flag
them out to me for clarification.
The purpose of this project is
twofold. First, the extra step of having to organise their revision notes
into a series of discrete flashcards
forces students to see through their
copious collection of notes and distill
the key points for sharing. Second,
students who tend to be less com-

Education

fortable approaching others for help
can now access and share their own
study materials, which fosters greater
equity. Interestingly, I have observed
that having one student share his or
her flashcards either emboldens or
acts as a positive reinforcement to
other students to act in an altruistic
manner in sharing their notes too.
In the process, this flashcard site, a
public good, helps to achieve fairness
in access to revision materials.

Looking Ahead
In short, technology has the potential
to help educators break out of linear
and chalkboard-style learning and
augment the way we engage students,
teach concepts and evaluate progress.
Technology solutions can also allow
students to collaborate and share
knowledge more easily. However, the

original intent behind the proposed
ideas is to provide an experiential
platform for students to witness the
multifaceted roles that technology can
play. While the idea of designing an
Economics role-playing game or an
intelligent essay writing and marking software is attractive, one should
always caution against over-reliance
on such a tool.
Ongoing human authentication
is important and necessary for technological tools to operate properly.
For example, with an essay writing

•

software, educators still need to add
value to the marking software by looking beyond the structural layout of
the plan to assess possible conceptual
errors or application weaknesses. This
is in line with the intent and purpose
of education — i.e., no learning can
ever be made passive to the extent
that students withdraw themselves
from the process. Similarly, the role
of a teacher can be complemented
with the use of technology, but it can
never be replaced.

Melvin has written three books for ‘A’ Level Economics students and believes
that a strong background in Economics helps students make better decisions in
life. He is passionate about harnessing technology to improve the effectiveness
of teaching and has rolled out some of these teaching tools under www.
thateconsplanner.com.
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Technology Enabling
Singapore Paralympian:

Nurul Taha
I

t is commonly accepted that technology has had a profound impact on the
way we live and work. To put a human angle on what this really means,
Economics & Society interviewed Nurul Taha, the first Paralympian to
represent Singapore in the sport Boccia1.
Nurul first represented Singapore at the Paralympics during the 2012
London Games, and did so again at the 2016 Rio Games. For her sporting
achievements and contribution to the community of athletes with disabilities,
Nurul was conferred the Singapore Youth Award in 2014. Post-Rio 2016, while
she continues to train, Nurul has returned to full-time work. Additionally, she
continues to serve on the Executive Committee of the Muscular Dystrophy
Association of Singapore (MDAS).
Economics & Society caught up with her to learn
about how technology has affected her life and sport.

1 Boccia is a precision ball sport where the aim of the game
is to throw leather balls — coloured red or blue (which
side uses which is determined by a coin toss) — as close
as possible to a white target ball called a jack. The sport
is played by athletes with severe physical disabilities and
became a Paralympics sport in 1984. It has no counterpart
in the Olympic programme.

Perspective
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For starters, could you share with the readers a little
about yourself? How did you start playing Boccia?
I picked up sports pretty late in my life compared to the typical
sportsperson. For me, I was in my first year in University when
I picked up Boccia. Back then, I was helping to organise a
community project for the Muscular Dystrophy Association of
Singapore (MDAS). The project aimed to raise awareness of the
difficulties faced by wheelchair-users in their daily lives and also
to highlight that despite the difficulties, wheelchair-users could
also participate in sports. We wanted to feature a unique sport and
that’s when I first heard about Boccia. It was then that I thought,
“Hey, since here I am promoting the sport, why don’t I give it a
try?” That’s when I started joining the Singapore Disability Sports
Council’s (SDSC) Boccia training sessions.

Since you’ve played the sport for so many years, can
you share with us how the sport has evolved over time,
and if technology has played a part in this evolution?
I’ve played the sport since 2004 and the sport has been a Paralympic
sport since 1984. In that time period, there has been a lot of
development in the sport. The most major change was definitely
the classification. In Paralympics sports, one key component is
the classification of athletes according to their level of disability to
level the playing field. The classification ensures that you compete
with others with the same kind of disability or the same level of
impairment. For Boccia, the sport was originally created for people
with cerebral palsy, which is not a condition that I have. What I
have is muscular dystrophy. Over the years, however, they have
expanded the classification to allow people with different kinds of
muscle impairment, such as myself, to play the sport.
Also, in my category, which is the BC3 category, the assistive

devices we use to roll the balls have evolved over time too. At the
first Paralympics Games, the assistive devices used in the BC3
category were just simple chutes that were basically pipes cut in
half lengthwise. Over the years, however, different countries have
developed more advanced pipes. Great Britain, for example, being
a more technologically-advanced nation has developed more
sophisticated ramps.
For myself, I have gone through four or five different versions
of a ramp before I was lucky enough to meet a local engineer who
was willing to help me build a customised ramp. I say “lucky”
because interest in doing this in Singapore is quite low. The
engineer was also a wheelchair-user and was able to empathise with
my needs to build a customised ramp. Because of my disability,
there are certain movements I cannot execute. For example I cannot
bend forward to look over my ramp to see the position of the balls
at the ground level. So, I need a transparent ramp that I can see
through. Many other players use wooden ramps, but that would
be a challenge for me as wood is opaque. So, a transparent ramp
is suited to my disability. In that sense, innovation has enabled
me to play the sport.
You mentioned that assistive devices have become
more personalised. Do you think that this trend towards
customisation has improved the general performance
of Boccia athletes?
In terms of accuracy, yes. Athletes with more customised ramps can
execute more accurate shots. And, because they can execute more
accurate shots, they can also make more sophisticated plays. For
example, they can plan to use one ball to push another ball such
Volume 1, 2017
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that both balls land closer to the jack. This play earns them two
points instead of one. Or, they can aim to push away an opponent’s
ball and leave their own ball in its place. Those are plays that you
can carry out only if your throws are accurate. So yes, I would say
that playing with a customised ramp is a privilege that allows you
to bring your game to a higher level.
Having said that, I just learnt something from a conference
that I fully agree with. The assistive devices are there to enable
the athlete to perform and not to enhance the athlete beyond a
normal person’s capabilities. It’s a fine line. For example, when
Oscar Pistorius competed in the Olympics, there was a debate
over whether his blades enabled him to compete like a regular
athlete, or enhanced his performance beyond normal human
capabilities. This is always an issue for Paralympics sports, where
assistive devices are allowed to enable athletes.
In Boccia, before we compete, we have to go through an
equipment check where technical directors are involved in checking
the equipment, including the assistive devices, to see if they comply
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The assistive devices are
there to enable the athlete to
perform and not to enhance
the athlete beyond a normal
person’s capabilities.
with the rules. For example, one of the rules is that the equipment,
when laid on its side, must fit within an area of 2.5m by 1m. This
puts some limitation on how much change can be made to the
assistive devices to keep the playing field level. But of course, there
will always be room to play around with; to improve the assistive
devices while keeping within the rules or to interpret the rules

Perspective
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differently. So, after every Paralympics Games, the organising
committee will engage the member countries to see how the rules
can be improved or made clearer. This is in the spirit of making
sure that the assistive devices enable but not enhance the athletes.
We’ve talked about your sport and the role of technology
in your sport. Let’s move on to your day-to-day life.
Has being a Paralympian changed anything about your
daily life? Also, how have technological developments
affected your everyday life?
In the period leading up to Rio 2016, from 2013 to 2016, I was
training full-time at Pasir Ris Sports Centre. And, because we
were training every day on one of the badminton courts, it created
some awareness of the sport amongst the small community of
people playing badminton there. While it’s not a lot of people, it
was impactful as the community got to know the sport pretty well
and know that Singapore has representatives at this high level of
competition (Paralympics). So in a sense, through training for the
Paralympics, we raised the profile of the sport and some people
know that I have represented Singapore at the Paralympics.
In terms of technology affecting daily life, you can see that I’m
in a power chair as I cannot propel myself on a regular wheelchair.
And, this model that I’m currently using has an elevation function.
So, if I’m at the MRT gantry, I can elevate the chair to reach the card
tapping point. Also, if I need to lower my chair so that the chair’s
arms can fit under the table, I can do so too. This chair also can
be tilted backwards to relieve the pressure on my tailbone as I am
sitting the whole day. These features are newer developments that
my previous chair didn’t have. These are some ways technological
developments have also enabled me to do things in my daily life.
But, such technology can be costly. So, while technology
has the potential to improve the lives of people with disabilities,
accessibility to such technology matters too. In Singapore,
government funding is provided for assistive devices for people
with disabilities such as wheelchairs or other forms of mobility aids
and communication aids. But these are also taxpayers’ money so
we need to find a way to balance enabling people with disabilities
with other types of spending.
Also, people may sometimes fall in between the cracks of

different schemes. For example, some of the more impaired
people may need to be transported via wheelchair-accessible vans.
However, funding for wheelchair-accessible vans is only provided
for Voluntary Welfare Organisations (VWOs) to transport people
with disabilities to the activities conducted by the VWOs. If the
person with disability wishes to use the service of wheelchairaccessible vans to go to work, it comes under a different scheme.
However, that scheme employs means-testing to determine
eligibility for subsidies. So, you could end up with a situation
where a person with disability receives subsidies for going for
VWO activities, but not for going to work, which is quite funny
if you are trying to encourage people with disabilities to get out
and be productive.
Thank you for the insight. Let’s get back to sports.
You’ve represented Singapore in a number of ASEAN
Games as well as two Paralympics (2012 and 2016).
What is the proudest moment in your entire competition
career?
It’s hard for me to identify the proudest moment because at each
stage of my sporting career, there was something to be proud of
but I can’t compare these moments because they were at different
stages. For example, before I became a Paralympian, representing
Singapore at the international stage was a really proud moment.
Then, when I became the first athlete to represent Singapore in
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I had qualified as an individual
for both the 2012 and 2016
Paralympics but qualifying as
a pair with my teammate for
Rio 2016 was special because
we had set our target to qualify
as a pair and we reached that
target together.
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Boccia at the 2012 London Paralympics, that was a really proud
moment too. But I can’t say the second moment was better than
the first because I was at a different stage of my sporting career. So,
maybe I will just share a few of the proud moments with you. The
first two I’ve shared and the next one was during the final qualifying
competition for the 2016 Rio Games where my teammate and I
secured and qualified for a slot to compete as a BC3 Pair at the
Rio Games. I had qualified as an individual for both the 2012 and
2016 Paralympics but qualifying as a pair with my teammate for
Rio 2016 was special because we had set our target to qualify as
a pair and we reached that target together. We had been training
together since 2008 so we did have some advantages over the
athletes from other countries with larger Boccia communities
as their Boccia pairs may not have had the opportunity to train
together for long before the competition.

Perspective

You’ve shared some proud moments from the 2012
and 2016 Paralympics Games. At the moment, we’re
all looking forward to Tokyo 2020. Would you be
representing Singapore then?
This actually depends on the council (SDSC). The council is the
one that makes the selection so it’s not as if I say I want to go, I
will get to go.
But, on my own part, I will be training and preparing as per
normal and we will see how things go. I won’t be training full-time
for Tokyo 2020 like I did for Rio 2016 because my experience is that
when your world is only about training, your self-worth will get
tied up with your performance, which is not healthy. So, I’m going
to go about it in a more balanced way. I have returned to full-time
work, but am also going to continue training in an effective and
efficient way. This is a healthier balance for me — to do different
things that I enjoy and am good at. For now, that is my plan.
But we all know that the future is unknown. If you ask me
the same question next year, I may tell you that I want to focus on
grooming the next generation of Boccia athletes instead. In fact, I
have also started on a course on para-coaching by the International
Paralympics Committee (IPC) to explore that option.

•

Through competing, I have learnt that I am stronger and more
adaptable than I thought I was capable of and that is something
that I want the other athletes to be able to experience.
Thank you for sharing your thoughts with us. Do you
have any final words of advice to our readers?
I think many people have the desire to help solve problems and
make the world a better place. But when we try to do so, especially
for matters related to people with disabilities, we need to make
sure that we exercise empathy to understand what the real issues
are. There are many well-meaning people who have a solution
even before they understand the problem. It is important to build
this understanding first and this needs to be done over a period
of time. One visit or one interview would not be enough. So, my
advice would be to always take the time to first understand the
perspective of your target beneficiaries. This will make your effort
more impactful.

Speaking of the future, will you retire from Boccia one
day? What are your plans for post-competition life?
This is an interesting question because Boccia, unlike other sports,
is not physically demanding so long as you can move your neck to
look, and you can release the ball, you will be able to play. There
are actually Boccia competitors who are more than 60 years old.
For me, I have been involved in Boccia for so long and it has
been such a big part of my life that I don’t think I will ever not be
involved. However, even if I am still able to perform, I may retire
as an athlete because we must also think of succession planning.
I will want to give way to the younger athletes so that they have
a chance of competing at a high level so that they can improve.
I will still want to be involved in some way though. Coaching is
one possibility.
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Inside Real Innovation
How the Right Approach Can Move Ideas from R&D to Market — And Get the
Economy Moving
By Eugene Fitzgerald (Massachusetts Institute of Technology, USA & Cornell University, USA & The Innovation
Interface, USA), Andreas Wankerl (Massachusetts Institute of Technology, USA & Cornell University, USA & The
Innovation Interface, USA), Carl Schramm (The Kauffman Foundation, USA)
This breakthrough book gives a ground-floor view of the innovation process, showing how fundamental innovators
really work. Then, it connects that knowledge to the bigger picture, explaining why the “innovation system” in the
United States is failing to work as it once did, and what all parties can do to build a better system for the future.
Inside Real Innovation is written by distinguished practicing innovators. They debunk the concept of innovation
as a linear process, from research to development to product in the market. They present a simple model for
understanding it as a highly iterative process, in which you cycle repeatedly through many factors in the areas of
Technology, Market and Implementation — until the right pieces come together. Co-author Eugene Fitzgerald
tells the story of his own major innovation, tracing it along the winding path into products we use every day. The
authors then proceed to tell the larger story of how the vaunted American “pipeline” for carrying this process has
been pulled apart.
248pp | Nov 2010
ISBN: 978-981-4327-98-5
ISBN: 978-981-4355-22-3 (e-book)
Published by World Scientific

Drivers of Competitiveness
By Diego Comin (Dartmouth College, USA)
In this day and age, technology has become ever more prominent and omnipresent in our lives. As technological
developments emerge and become more ubiquitous, it becomes vital to understand and analyze the impact of
technology on society.
Drivers of Competitiveness focuses on technology and seeks to analyze its causes and consequences on productivity
and competitiveness and to examine the dynamic relationships between the different factors in various contexts.
Building on state-of-the-art research, the book illustrates the global, institutional and technological factors that
shape the performance of business and countries.
Unlike most existing books in the field, Drivers of Competitiveness is a self-contained case book ideal for
classroom use. The cases in the book are brand new. All of them are written in the context of the global financial
crisis, providing a new perspective on the crisis that sheds light on its effect on competitiveness and on the diversity
of responses by companies and countries. The cases and the analytical framework that emerges from the book
constitute an essential kit for current and future managers, policy-makers and observers of global dynamics.
576pp | Mar 2016
ISBN: 978-981-4704-72-4
ISBN: 978-981-4704-73-1 (pbk)
ISBN: 978-981-4704-74-8 (e-book)
Published by World Scientific

Technology and the Disruption of Higher Education
By Henry C Lucas, Jr (University of Maryland, USA)
This book presents the MOOCs, blended, flipped and online classes and their role in transforming higher education.
These technology-enabled teaching and learning approaches offer tremendous opportunities to schools, but they
also threaten the traditional university. The opportunities and threats as well as strategies to leverage on technology
are discussed. The book is a call to action for educators to realize that the technology is both transformational and
disruptive, and that some universities are going to fail in the next 15 years.
248pp | Sep 2016
ISBN: 978-981-3144-29-3
ISBN: 978-981-3144-30-9 (pbk)
ISBN: 978-981-3144-32-3 (e-book)
Published by World Scientific
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Patterns of the Future
Understanding the Next Wave of Global Change
By Markku Wilenius (University of Turku, Finland)
Patterns of the Future explains the current world using the theory of long-term development waves (Kondratiev
waves). Markku Wilenius, Professor of Futures Studies, argues that we are now entering the sixth wave: the age
of intelligent, integrated technologies, helping to restore the balance between humans, technology and nature by
radically improved material and energy efficiency and a wiser use of human potential.
The unfolding sixth wave will challenge our current values, institutions and business models. Using a systemsbased approach, Patterns of the Future analyses how corporations and the public sector can navigate in the sixth
wave. Case studies look at specific examples of this, using high-profile companies to demonstrate both the best- (and
worst-) case scenarios of innovation for change.
This book spans concepts from multiple disciplines in the social sciences, making it relevant not only to
undergraduate and graduate students in futures studies, environmental studies, economics, and business, but also
national policymakers, think tanks, corporate operators and indeed for any one seriously interested in the future.
268pp | May 2017
ISBN: 978-1-78634-287-4
ISBN: 978-1-78634-288-1 (pbk)
ISBN: 978-1-78634-289-8 (e-book)
Published by World Scientific Europe

FORTHCOMING

Future Automation
Changes to Lives and to Businesses
By Timothy E Carone (University of Notre Dame, USA)
The world overstates the present fear of future risk. Autonomous systems are our future. This book shows how
autonomous systems when coupled with the blockchain and additive manufacturing will substantially change business
models and our lives. It is clear that the transition to more autonomous systems operating in our society will come
from the ground up and will be used to support processes that do not involve humans and human safety. One area
that can serve as the test bed for autonomous system in other industries is the logistics industry. It is already highly
automated but it can also serve as a test bed for autonomous ports, trucks, planes, and our personal favorite, the
Trone, which is a drone that can carry at least as much cargo as a long haul tractor-trailer. Change is coming and it
is in many forms and will show up in different places at different times.
300pp | Oct 2017
ISBN: 978-981-3142-32-9
ISBN: 978-981-3142-33-6 (pbk)
ISBN: 978-981-3142-34-3 (e-book)
Published by World Scientific
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THE ROAD TO
SINGAPORE’S FUTURE
ECONOMY
Ching Yi Jie, Preston & Clarence Tai Wei Liang
National Junior College & Hwa Chong Institution
Naval Military Expert Institute, Weapon Systems School

Summary
Looking into the future, it is hard to
ignore the rise of new superpowers
an d n e i g hb ou r i ng e m e rg i ng
economies, along with the sweeping
digital revolution that are changing
our economic landscape. Pushing
Singapore’s status and value higher up
in the global production chain requires
us to embrace the “known unknowns”
and explore the “unknown unknowns”.
Here, the proposed framework
involves a four-prong approach that
addresses the challenges and policies
38
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towards an enterprising future
economy. Firstly, transforming the
infrastructure domestically lays the
foundation for booming industries
through interdisciplinary collaborative
clusters; and leverages on pioneering
cyber-systems of industrial revolution
4.0 for sustainable urban development
as a world-class smart nation.
Secondly, transforming the workforce
is at the heart of a knowledge-based
economy, through strengthening
corporate capabilities and better
job-skill matching by the creation
of an internship culture in the
education system. Building infocomm
expertise and senior-junior sharing
hubs will continue to advance the
competencies of our workforce.
Thirdly, transforming innovative
industries revitalises “sunset” maritime

and electronics industries rivalled by
neighbouring economies or global
changes; specialize and expand
emerging aviation, healthcare and
environmental industries; and forge
novel future growth industries of
robotics, big data analytics and space
technology.
Lastly, enhancing connectivity
and internationalisation bring the
expertise and products of local
corporations to future growth
economies, simultaneously attracting
global market leaders in establishing
the aforementioned new creative
clusters. The move from value-adding
to value-creation is a hallmark of
Singapore’s future economy, a vision
that extends beyond the conventional,
constantly adapting against the
headwinds of financial recessions and
industrial slump. It is one that involves
the tripartite synergy of government,
corporations and employees. It is one
that realizes the seemingly utopian
fantasy of a sustainable, exceptional
and equitable economy.
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Introduction
The vicissitudes of the global economy
is the only constant, and those
comfortable with the status quo will
only regress. Heading into the next
50 years, shifting global powers and
the advent of a technological era are
inevitable. Singapore as a maritime
nation may be undermined by the
plausibility of the Kra Canal and
opening of the arctic sea route; while
existing manufacturing industries
could be displaced by cheaper
alternatives in emerging economies.
The future quandary of carving an
eminent position for Singapore
on the world stage must be tackled
henceforth with a far-sighted vision
and perceptive policies. It is exigent to
set in motion a radical transformation
of Singapore’s domestic infrastructure,
workforce and innovative industries,
complementing the enhancement of
connectivity and internationalisation.

Transforming the
Infrastructure
(Industrial and Urban Development)
Investments in infrastructure is not
just an economic stimulant but rather
a strategy, a cornerstone for scaling
long-term growth. It encompasses
both the physical aspects of industrial
parks and commercial clusters,

Fig. 1 Urban Redevelopment Authority’s projection of commercial and industrial clusters by 2030

and a digitally smart nation using
cyber-systems to drive efficiency and
sustainability.
Highly concentrated industrial
parks and commercial clusters need to
facilitate multidisciplinary approaches
in the development of new products and
services. Past projects provide external
economies of scale, such as the Jurong
Island1 and One-North cluster2, which
till today attract much committed
foreign direct investments.
As Singapore continues to inch
up the value chain of production and

enhance existing industries through
new infrastructure programs,
economies of scale reaped will focus
on the exchange of information
and ideas rather than the prevailing
logistics, production, transportation
or financial services. The paradigm
shift to a value-creating economy3
will emphasise on creating ecosystems
conducive for interaction and
innovation to further our knowledgebased economy. “‘Cooperative
platforms’ for different business
clusters can collaborate with one

1

Jurong Islands is a model of industry integration. Companies share common facilities and infrastructure and can buy and sell feedstocks and products literally “off the fence”

2

Developments such as the JTC Surface Engineering Hub and JTC nanoSpace @ Tampines, which come with shared facilities and services that have helped our customers reduce
upfront capital investments and also tap economies of scale to save up to 20% of operating costs

3

A value-creating economy focuses more on new possibilities and opportunities, and on innovation and differentiation. It competes on the basis of special capabilities. o do so,
we have to build deep capabilities and linkages, in our companies, in our industries and in our economy, to create new products and deliver better solutions, in cost-effective,
innovative ways
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Fig. 2 Infocomm Development Authority’s framework of a Smart Nation

another and maximise capabilities,”
said Finance Minister Heng 4 .
The upcoming Jurong Innovation
District marks the onset of these
platforms, but our future cluster
hubs will ride on becoming ever more
interdisciplinary and cross-industry5.
Catalysts of innovation will be seen with
the proximity of Biopolis, Fusionpolis
and Mediapolis; thereafter inspiring
more cross-industry programmes for
instance between the Punggol Creative
Cluster and Tuas Biomedical Park6.

40

Convergence of lateral arts thinking
and cognitive scientific rigour opens
up multifarious innovations. Finding
the right combination of talent
for innovation to take place is an
enigma, but having the right facilities
at the right places are nonetheless
important catalysts for creativity and
collaboration.
The success of Singapore is owed
to far-sighted policies which avoid
instant gratification of popular vote
or mediocre standards; and being

the world’s first smart nation tackles
future global challenges, having farreaching impacts on the economy and
our lifestyle.
Liberalisation of the retail
electricity market and user-friendly
analysis of energy usage enables
households to manage consumption
efficiently, coupled with renewable
energy generation atop every housing
block to achieve greater sustainability.
Making driverless cars mainstream
and having smarter tracking and
communication systems along roads
and public transport lines enhance
mobility in areas of high urban densities.
With an ageing population, fall sensors
and calibrated medicine dispensers
ensure the safety of senior citizens at
home, while fostering the maturity
of precision medicine with big data
analytics increase the efficacy of therapy
and treatments in healthcare institutes.
The move to a smart nation
equally involves political and social
efforts for success. Public-private
partnerships amongst statutory boards,
research institutes, MNCs and GCCs7
must be deepened to ensure a robust
talent pool and seamless information
sharing, deploying technologies8 that
can be readily adopted to ensure broad
impact. A strong focus on inclusivity

4

M. L. (2015, October 29). Five future challenges for Singapore economy. The Straits Times. Retrieved March 10, 2016.

5

Besides hosting the entire value chain for global companies in the manufacturing sector, including R&D, design, prototyping, production and supply chain management, JID
will also bring together talent from academia, R&D, industry and enterprises from within the District and the vicinity within a conducive environment that facilitates innovation.
Spring Singapore. (n.d.). Collaborative Industry Projects (CIP).

6

The network of A*STAR’s research institutes and other public and private research bodies at Fusionopolis, as well as the robust biomedical sciences expertise built up at
Biopolis, are emblematic of the Government’s commitment to transform Singapore into a knowledge-based, innovation-driven economy

7

Multinational Corporations (MNC) and local Globally Competitive Corporations (GCC). For instance, the I2R – McLaren Applied Technologies Joint Laboratory partnership will
explore predictive analytics, modelling and simulation for the transportation, energy, healthcare and wellness industries. Institute for Infocomm Research (I²R)

8

Fosta, a vibration and noise monitoring company for the building and construction industries, installed a new remote vibration monitoring system that was jointly developed
with I2R that will increase productivity by 50%.
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and equity9 also wins the hearts of
Singaporeans as smart consumers who
play a key role in the interaction and
testing of projects.

Transforming the
Workforce
(Jobs, Skills and Corporate
Capabilities)
The changing demographic landscape
warrants an avant-garde approach
towards our future labour force,
invariably shaped by the imminent
silver tsunami10. While a continual
push of the retirement age has its
limits, leveraging on the expertise and
experience of senior retirees allows for
greater productivity and achieving a
mastery of skills. Sharing hubs together
with ad hoc workshops can be effectively
facilitated on industry cluster
platforms, enhancing the learning
curve of juniors in the workforce.
A sized-down yet knowledgecentred workforce with a Singaporean
core is the penultimate goal down the
road. With increasing automation
in manufacturing, construction and
almost every other sector, production
capacity increases with higher capital
intensity11. Manpower can be further

Fig. 3 Proposed framework for the transformation to a
knowledge-centred, productive workforce

allocated to service sectors where more
specialized skills are required. On a
whole, infocomm expertise should be
a foundational asset all should have
in order to boost productivity. Apart
from occupational restructuring,
a bottom-up approach should be
taken, adapting the educational
system to more technical and digital
skill applications, fuelling a new wave
of emerging digital champions 12
paramount for an adaptable workforce
to the ever-changing global economic

winds. Forging an internship culture
amongst youths will be a stable
stepping stone towards a more
effective match of jobs and skills,
unlocking a virtuous cycle between
demand and supply. Education is
the forerunner of economic growth,
bridging the eminent and prevalent
inequalities across de velop ed
economies.
Moreover, the synergy between
corporate capabilities 13 and skills
development must be sought after and

9

Minister for Communications and Information and Minister-in-charge of Cyber Security and Muslim Affairs, Dr Yaacob Ibrahim, shared that, “Through this concerted effort, we
seek to enable more seniors to do things they never imagine they could do, in making their daily lives more convenient through technology. More importantly, to empower
communities to look out for and help one another.

10

Wen, W. K. (2013). Futures of Ageing in Singapore. Journal of Future Studies, 17(3)-A051, 81-102. Retrieved from http://www.jfs.tku.edu.tw/wp-content uploads/2013/10/
173-A051.pdf

11

Capital intensity (i.e. capital per worker) and labour quality improvements supported productivity growth from 2009 to 2013. Wei, G. T., & Li, F. S. (n.d.). Drivers of labour
productivity growth trends in Singapore. Economic Survey of Singapore 2014, 78-86. Retrieved from https://www.mti.gov.sg/ResearchRoom/SiteAssets/Pages/EconomicSurvey-of-Singapore-2014/FA_AES2014.pdf

12

C. C., & Rong, T. Z. (2015). ASEAN suprises. Future Tense 3rd Edition. Retrieved from https://www.mti.gov.sg/ResearchRoom/SiteAssets/Pages/Future-Tense-(Third-Edition)/
Future Tense 3rd Edition.pdf.

13

As business seeks to create value, developing both corporate capabilities and people strengths must go hand-in-hand, said Finance Minister Heng Swee Keat.
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recognized by all as a plausible panacea to
stagnating productivity levels. Employees
should be imbued with the corporate
vision and mission statements,
even to the finest form of collective
conception with the leadership
team. A value-creating economy also
requires a less controllable attribute
— creativity. The government must
encourage risk taking and innovation
as corporate culture, not policy. This
can be achieved through encouraging
innovative risk taking by rewarding
employees suitably and engaging in
multiple test projects simultaneously14.
Only then can a workforce with
a passionate drive to progress and
contribute effectively be built.

Transforming Innovative
Industries
(Building Future Growth Industries
through Innovation)
Wi t h t r a d i t i o n a l e c o n o m i c
powerhouses of the maritime15 and
manufacturing16 industries amongst
others facing strong headwinds ahead,
it is imperative to look into expanding
emerging growth industries and
creating new clusters. Nevertheless,
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Fig. 4 Establishing port hubs along the Northern and Southern maritime routes

a “there are no sunset industries,
only sunset thinking” 17 approach
will send Singapore materializing
measures that revitalize industries
with unsatisfactory progress. Our
expertise in maritime trade can be
further extended to establishing port
hubs along the Suez Route and even
the Northern Sea Route, providing
leadership and management services to
arctic council member states. The city
will also become a centre of maritime
architecture 18 and green maritime
technology to complement its lead in
the legal and financial aspects. The
numerous electronics manufacturing
factories for semiconductors and
wafers are advantageous platforms for

home-grown innovators of Singaporedesigned-and-made smartphones and its
likes to easily overcome the high initial
capital cost and punch above our weight.
Moving to the various emerging
industries19, Singapore’s geographical
advantage and edge in technological
advancements has placed her aviation
industry on a springboard to global
status. New terminals and superior
control tower facilities can be laid
to accommodate tighter air traffic;
specialized logistic capabilities
explored from the current cold chain
niche to chemicals and reactive
materials; aerospace engineering
moving into innovative technologies
from maintenance, repair and overhaul.

14

There needs to be an open market for talent, ideas and capital. This ensures that employees can test their ideas and be rewarded for it according to merit and market viability.
The greater the number of such projects, the higher the chances of innovative breakthroughs.

15

Emerging new sea routes such as the Arctic passage and possible new developments such as the Kra Canal are unlikely to supplant existing trade routes any time soon. But
these mean port cities have to look carefully at the potential implications for them, said chief executive officer of Maritime and Port Authority of Singapore (MPA) Andrew Tan.

16

Singapore faces high costs, stagnant productivity and an ageing workforce in a slowing global economy. And it’s likely to get tougher for manufacturers to survive in a “business as usual” mode.

17

Singapore Budget 2016. (2016, March 24). Budget Speech. Retrieved from http://www.singaporebudget.gov.sg/budget_2016/pb.aspx

18

Maersk, for instance, the world’s biggest container operator, might have moved most of its regional container operations to the cheaper Tanjung Pelepas. But it has set up
its biggest ship design office in Singapore, from where its “global stowage centre” directs the movements of all its containers throughout the world. R. (2011, July 31). Asian
Ports: Containing the competition. The Economist. Retrieved from http://www.economist.com/blogs/schumpeter/2011/07/asian-ports

19

Refer to Appendix A for a study with information and statistics done on industries in Singapore
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Embracing the newfound mantra of
value-creation over value-adding marks
the new phase of economic growth.
In the healthcare industry, medical
tourism should continue to boost
from continually advancing state-ofthe-art healthcare facilities, while the
pharmaceuticals and biotechnology
sectors hold closer collaboration
with research institutes to design
novel and efficacious treatments. The
impetus of lacking a hinterland and
striving for a “City in a Garden” has
delivered world-class technologies in
the environmental and water industry.
Our more robust and dynamic
techniques for water purifications
and harnessing the renewable energy
will indubitably lead the world in a
time of an environmental conundrum.
Moreover, embracing corporate social
responsibility in the economic ethics by
alleviating the water and energy needs
of underdeveloped nations will only
serve to enumerate greater economic
value20.
Heading towards the fourth
industrial revolution, creating
new clusters is fundamental to
proliferating the economic value of
Singapore internationally. Cyber-

physical systems21 will be pioneered
in our smart nation projects, ranging
from traffic control and energy
usage that revolutionizes the future
of cities. Applications into the
manufacturing factories also brings
greater prospect and optimism to the
current productivity slump. Building
upon the ingenuity of our research
institutes, creating economic growth
from the robotics cluster adds another
boost to productivity and innovation,
where Singaporean versions of
Watson22 and AlphaGo23 transform
the landscape of the man-machine
mutuality. Apart from hardware,
honing the infocomm expertise is key
to facilitating a “silicon valley” type
entrepreneurship base in Singapore,
innovating disruptive technology such
as artificial intelligence and services in
the sharing economy. Furthermore,
delving deeper into the big data
analytics industry complements and
provides an acute understanding of
the economic value added by the
aforementioned industries, notably
supporting the growth of our
financial services sector. Looking
at the potential and development of
space technology in the superpowers,

•

Singapore should strengthen the
research capabilities from NTU to
A*STAR and NUS, accommodating
designing and launching of satellites
that have a plethora of applications in
communications, geological and space
exploration and asteroid materials.

Enhancing Connectivity
and Internationalisation
(Investing in Future Growth Markets)
Connectivity has been and will
continue to be the bedrock of
Si ng ap ore’s e c on omy, b e i ng
inextricably linked to globalisation,
regional economic development,
tourism and national competitiveness.
Being import-reliant and exportoriented, integration with the
global economy as a maritime
and aviation hub provides access
to the international flow of goods
and services, talent, technology
and ideas24. Developing the aviation
industry with new upcoming terminals
is an irresistible platform to meet new
market demand, having air cargo as a
reliable and efficient transportation of
high-value and time-critical goods25.
Both manufacturing exports and the

20

Corporate social responsibility has been shown to have a positive correlation with economic growth, as concluded by a study from the Journal of Policy Modelling

21

Cyber-physical systems are defined as an integration of networking, computation and physical processes where collection of data and feedback loops provide vital information for the particular system

22

IBM’s Watson is a cognitive system that transforms the partnership between man and machine, having applications in medical diagnosis and pharmaceutical dispensation

23

Google’s cognitive system which beat world’s best professional player in the game of Go as part of Google’s Deep Mind Challenge, marking the progression into a new stage
of artificial intelligence

24

Economic Performance of the Airline Industry. (n.d.). IATA-Economic-Performance-of-the-Industry-mid-year-2015-report. Retrieved from http://www.iata.org/whatwedo/Documents/economics/IATA-Economic-Performance-of-the-Industry-mid-year-2015-report.pdf

25

In relation to trade in goods, air cargo is a quick and efficient means of transporting goods around the world, which makes economic sense in relation to the transport of many
goods, primarily those that are high-value, low weight or time critical. As the Discussion Paper notes over 75% of the UK’s non-EU exports of optical photographic, medical
and surgical equipment are exported by air4. As a consequence every single flight to India and China from Heathrow has a very high export value

Volume 1, 2017

43

• MAS-ESS Essay Competition 2016

Fig. 5 Relationship between connectivity (air trips per capita) and economic well-being
(GDP per capita)

booming MICE industry26 will be
given a boost. Transport can alter
the accessibility of firms in an area
to other firms and workers, thereby
affecting the level of agglomeration27.
The expansion of airport and
associated increase in connectivity
(for example, through long-haul
flights) would fundamentally
change the ability of businesses to
connect globally with countries such
as China28. Leveraging on the global
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‘pivot to Asia’, Singapore will act as the
gateway to the emerging Southeast Asia
economic prowess, shaping regional and
global trade routes29. Apart from the
physical aspect, digital connectivity
with infocomm capabilities also
positions Singapore as an innovation
hub that positively influences longrun productivity, facilitating business
interactions and global occupational
matching.
As globalization presents

its double-edged ramifications
in recurring financial crises,
diversification and forging international
partnerships is vital for the progress
of Singapore. Amongst the developed
nations fraternity, new clusters
can be created under the guidance
and research collaboration with
the respective strongholds: space
exploration expertise of the United
States, automation and artificial
intelligence industry from Japan
as the robotic powerhouse and
South Korean biotechnology and
technopreneurship. Strengthening
trade relations with the rising
Chinese superpower by being part of
the “One Belt, One Road” initiative
and AIIB30 further allows expansion of
exports to the transforming consumerdriven economy. The ubiquity of
“designed in Singapore” goods in the
global market becomes the hallmark of
a knowledge-based innovative economy.
By the same token, investments
in developing nations facilitates the
internationalization of our local
SMEs, together with the export of
Singaporean expertise in urban
planning and environmental water
technologies. Borrowing the success

26

MICE is an acronym for the Meetings, Incentives, Conventions and Exhibitions tourism segment. This is therefore a business-oriented segment, involving obligatory (or
non-discretionary) travel.

27

The term “agglomeration” refers to the concentration of economic activity over an area. Agglomeration impacts arise because firms derive productivity benefits from being
close to one another and from being located in large labour markets.

28

Airports Commission. (2015, July). Economy: Wider Economic Impacts Assessment. Retrieved from https://www.gov.uk/government/uploads/system/uploads/attachment_
data/file/439681/economy-wider-economic-impacts-assessment.pdf.

29

The ‘pivot to Asia’ continues in the aviation industry, following strong economic and population growth patterns — not only increasing the Asian links to the world but, significantly, building connectivity throughout regional and domestic markets.

30

“One Belt, One Road” is a 21st century maritime Silk Road trading route while the Asian Infrastructure Investment Bank is a multilateral development bank that aims to
develop the infrastructure in Asia.
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Fig. 6 Artist impression of Singapore’s urban planning master plan for Andhra Pradesh, envisaged to be replicated in various other
developing nations around the globe

Integrated Infographic

Fig. 7 Proposed framework for the transformation of Singapore’s future economy
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of the Tianjin Eco-city, Suzhou 31
and Bangalore industrial parks and
the coming development of Andhra
Pradesh, Singapore can look forward
to seeing sprouting cities in Myanmar,
Brazil, and even Africa with the flavour
of local infrastructure. Moreover,
Singapore’s smart nation technologies
serve to corroborate and enhance
her value and position in the global
economic arena.

Conclusion
As with every spate of restructuring,
the tripartite of government,
corporations and workers plays
a pivotal role in crystallising and
realising the economic vision
for Singapore. Public-private
partnerships will be the key driver
of inter-disciplinary and cross-

31
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industry spaces, pushing towards
a world-class smart nation and
transforming infrastructure. Moulding
a knowledge-based productive
workforce hinges on communicating
corporate capabilities to employees
and matching skills to jobs. Risksharing by the government coupled
with closer research collaborations
will also ameliorate the innovation
climate. With exceptional physical and
digital connectivity, internationalizing
emerging industry expertise and
collaborating with global market
leaders for new industrial cluster
creation become a new norm for
economic development. Ultimately,
the future economy must embrace
progressivism, social mobility and
equity for posterity to relish.

Government-to-government projects towards sustainable development, innovation and entrepreneurship. Notably, the Singapore-Suzhou industrial park established in 1994
has reaped enormous economic benefits and success including being home to 91 of the Fortune 500 companies. The Tianjin-Eco City also acts as a platform for Singaporean
GCCs to expand and internationalise their operations, showcasing their innovations to the world.
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Appendix A
Table 1 Information and Statistics study of industries in Singapore

Industry

Information and Statistics

Aerospace Engineering

• No.1 in Asia for Maintenance, Repair and Overhaul (MRO)
• Host for leading international airshow
• ST Aerospace and Goodrich; Rolls Royce; Pratt and Whitney (Seletar
Aerospace Park)
• $8.7b output and 19,900 employment (90% skilled) in 2012

Chemicals

• $38b contribution to manufacturing
• Trusted base for high-tech manufacturing, R&D and specialty chemicals
• Jurong Island 2.0 as model for sustainable development (LPG terminal,
multi-user power grid, gasification plant)

Cities, Infrastructure and
Industrial (CII) Solutions

• 3 subclusters: Engineering services (37,000 employment and 1.2% of GDP),
Controls & automation, Building solutions

Clean Energy

• Strong R&D with Solar Energy Research Institute of Singapore (SERIS)
and Energy Research Institute @ NTU
• NTU EcoCampus (with CleanTech Park) and Singapore Power Living Lab
Platform
• Renewable Energy Integration Demonstrator (REID), SolarNova,
Floating Photovoltaic Systems (EDB & PUB), Punggol Eco-Town

Consumer Business

• Tapping into Singapore’s consumer insights capabilities (Institute of Asian
Consumer Insights); Innovate consumer goods for Asia, Protection of
Intellectual Property

Electronics

• Bedrock of manufacturing sector, 5.3% of GDP in 2013, 28% of
manufacturing output and 79,000 employment
• Home to 9 of world’s top 15 fabless semiconductor companies; silicon
integrated circuit wafer fabrication plants; electronic manufacturing services
(EMS) providers etc

Volume 1, 2017

47

• MAS-ESS Essay Competition 2016

Energy

• One of world’s top 3 export refinery centres & Asia’s premier hub for oil
and gas, contributing almost 5% of GDP in 2007
• Grow refinery capacity (1.3m barrels/day), Fueling innovation with R&D, Solid
Infrastructure (Jurong Rock Caverns)

Environment and Water

• 4 National Water Taps: Local catchment areas, Imported, reclaimed
NEWater and Desalinated
• Global Hydrohub with 180 companies
• Local global players like Hyflux, Sembcorp Industries, United
Envirotech, Boustead Salcon

Healthcare

• 4th best healthcare infrastructure
• one-North Biopolis Medical Technology; Health and Wellness
Programme Office (HWPO) with Healthcare Innovators Forum, Silver
Community Test-bed Programme, National Grand Challenge (for
obesity and prediabetes), Super-platforms
• IHH Healthcare/Parkway, Fortis Healthcare International, International
SOS

International Non-Profit
Organizations

• Home to 140 INPOs, growing centre for philanthropic intermediaries
and innovation, convenient point of assistance

Infocomm Products

• High-end manufacturing like high-end servers, ATMs, point-of-sale
systems, networking equipment and smart cards
• HP, Samsung Electronics, Alcatel Lucent, Bubble Motion

48

Infocomm Services

• More than 143,000 professionals; Global data management hub
connected to 15 submarine cable systems; Home to more than 80 of top
100 software and services companies

Logistics and Supply Chain
Management

• Global connectivity, secure and trusted logistic hubs, specialised logistic
capabilities (Airport logistic park, Changi International LogisPark,
Banyan LogisPark for chemicals), healthcare and cold chain logistics
(Coolport@Changi)
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Marine and Offshore
Engineering

• $12.9b output and 75,000 employment in 2011

Media and Entertainment

• $23.9b revenue and 66,000 employment in 2009, Broadcast hub of Asia,
Stable publishing and printing industries, Film-making industry

•

• 70% of world’s jack-up rigs and conversion of Floating Production
Storage Offloading Units

• LucasFilm, Electronic Arts Inc, Sony Pictures Entertainment, Thomson
Reuters
Medical Technology

• $4.3b output and 9,000 employment in 2011
• Global Medical Technology Hub (Biotronik, Siemens Medical
instruments), Manufacturing base (Life technologies), Industry-Ready
• Workforce (Singapore-Stanford Biodesign Programme), Innovation
Ecosystem (Bio*One Capital)
• Moving ahead for ageing population and chronic diseases

Pharmaceuticals and
Biotechnology

• Government initiatives like Translational & Clinical Research,
Competitive Research Programme, Health Services Research
Competitive Research Grants
• GlaxoSmithKline, Lonza, Abbott, Novartis, Takeda
• Tuas Biomedical Park and Biopolis

Precision Engineering

• $18.3b output and 91,300 employed in 2009
• 2,700 companies including home-grown success Meiban Group Ltd

Professional Services

• World’s easiest place to do business based on Global Competitiveness
report
• KPMG, Boston Consulting Group, Allen & Overy
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