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Zse-Hong Tsai, Executive Secretary of

the Office of Science and Technology
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n the past, Taiwan has relied on the advantages
of its strong industry pedigree and talent to
provide advanced and high-quality hardware
technology in order to deliver an endless flow of
energy into the global high-tech supply chain.
But now, artificial intelligence and emerging
technologies are advancing at incredible
speeds, and the waves of digital transformation
are sweeping across industries. How to make
good use of new technologies and cultivate
new talents for the future has become the most
pressing issue.

Getting ready to meet the advent of the digital
economy era, the Executive Yuan has specially
formulated the "Fostering of Cross-Disciplinary
Digital Talent" action plan under its DIGI™ Initiative
in support of the 5+2 Innovative Industries
development policy.

In this quarterly edition, we will try to piece
together the core engine to building a smart
nation. Starting with the topic on talent, we've
invited luminaries from various fields to shine a
light and offer suggestions, talking about how
to bring new opportunities to industries and the
country by fostering new talent in the current
trend of smart innovations.

Talent is a decisive indicator of
a country's competitiveness
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Changes are forever ongoing. Minister of Science
and Technology Chen Liang-gee believes that
the most important task for the government at
this time is to leverage our existing advantages
to drive the digital transformation in Taiwan.
The cultivation of talent tops the list because
"talent translates into power"—it's a benchmark
indicator of a country's overall competitiveness.

If we want to train more technology talent who
can take on the new challenges, we need to start
with our national education to cultivate talent
for the future. On the other hand, we must arm
the talent of today's workplace with even more
strengths and create opportunities for growth
through on-the-job training and cross-industry
collaborations, consequently assisting industries
to speed up their digital transformation.

In retrospect of Taiwan's past successes, Dr.
Lee-Feng Chien, managing director of Google
Taiwan and the head of the Engineering Research
& Development Center in Taiwan & HK, believes
that industry players must change their mindset
to cope with today's changes in business models.
The key for Taiwan to cultivate future Al talent
while maintaining its existing advantages is to let
the talent go overseas first, get some exposure
to international languages, business models, and
market strategies, before they return to Taiwan
with a new-found perspective.

Jamie Lin, a pioneering promoter of start-ups
in Taiwan, also sees the rapid changes in the
e-commerce industry. He believes that Taiwan
should target artificial intelligence and blockchain
technology in the future, especially capitalizing
on the experience of applying Al in all aspects of
life to make Taiwan a leading navigator of smart
life in the greater Southeast Asia region, including
ASEAN. He thinks that in the new economy,
all industries in the future will be digitalized,
and every job will require digital capabilities;
hence digital learning should become a part of
fundamental subjects in the curriculum.
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Adaptive new smart talents
under the changing tide
of trends

Concerned about the future development of a
smart nation, sivann general manager Simen
Li, whose company is a leader in collecting and
analyzing data via smart networks, believes that
the smart revolution will not only hit the public
sector, but the manufacturing, service and retail
industries should also leverage smart technology
to perform real-time monitoring, response, and
prediction. Whether it's cost, quality, efficiency,
safety, or environmental protection, data can
be analyzed and used to fine-tune strategies.
The key to upgrading industry transformation
and boost the competitive edge is to seamlessly
connect the existing know-hows and experience
with digital talent.

The work of fostering smart talent never stops
and the government and enterprises need
to cooperate to find solutions. Under the Al
Smart Application Talent Development Initiative
launched by the Industrial Development Bureau
(Ministry of Economic Affairs), Revlis Biotech
is staking a claim in the healthcare and aging
market by pooling together a team of talent from
diverse backgrounds—engineering, information
technology, management, economics, and liberal
arts. It has made its way into the home health
care market and successfully put itself on the
global map.

Culture and technology lead the
way as Taiwan's technology
talent work towards a new future

Going back to Taiwan's advantages, the island is
teeming with rich cultural colors in addition to its
technological innovations. Lin Fang-Yin, general
manager of Bright Ideas Design, has been
promoting and pushing for the development of
the creative and cultural industry since its early
days. She believes the greatest value of the
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creative industry is being the magic wand for all
industries, helping them become the hot topic
of discussion. Artificial intelligence breaks the
traditional boundaries to breathe new life into
the creative industry. She also invites cross-
disciplinary talents to highlight Taiwanese
creativity and Chinese subject matters and bring
Taiwan's cultural heritage to the international
market.

In response to the new technology era, talent
creating talent is a trend. Kuo Bor-Chen, dean
of the College of Education at National Taichung
University of Education and the founder of the
digital learning platform Adaptive Learning,
points out that in the era of dramatic changes,
using digital technology to promote or enhance
learning is the most significant trend in education.
The most important thing is that teachers must
know how to apply digital technology inside and
outside the classroom. At the same time, digital
learning can overcome the constraints of time
and space, thereby supporting talent to learn
speedily to meet future changes.
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EUEENES KR BERR AT EE With waves of a digital era crashing in, Taiwan

BHBRAS MWD TR ERREmE (0 (209 the challenge of moving towards
becoming a smart nation. Perhaps it is possible

i BEIREHRK o to learn from the development of global smart
cities to find a direction for the newest approach
to talent cultivation and urban development.
Borrowing from the experience in Singapore: it
takes a comprehensive inventory of the needs of
its citizens in the development towards a smart
nation, and coordinates the social, economic,
commercial, environmental and technological
aspects under a robust smart city framework,
training sufficient professionals who can manage
the demands and challenges in various fields,
so as to stay on path to becoming a sustainable
nation.
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These valuable suggestions and experiences will
stack up to provide a constant flow of energy for
the cultivation of new talent in Taiwan, allowing
technology to pilot us to a new age and embrace
the new future.
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Embracing Change and Coordinating Resources into

Training New Talent
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Taiwan has long been relying on its
industrial advantages to supply high-
tech products and services to the rest
of the world. Today, it is essential that
we find ways to utilize new technologies
to nurture future talent and support
digital and innovative transformations
in Taiwan's industries.
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As Al and new technologies emerge, digital
transformation has become the vital indicator
for a nation's competitiveness.

Talent is the key to
innovation and change

"Countries around the world have recognized
digital transformation as the first priority in
industrial development. Taiwan used to possess
a strong advantage in computers, IT, and digital
technology, with products marketed to all corners
of the world, but we have slowed down the
pace over the course of digital transformation,”
said Liang-Gee Chen, Minister of Science and
Technology. "For this reason, it is of the utmost
importance for the government to lead Taiwanese
industries in digital transformation, by utilizing
the advantages we currently possess."
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As we progress into an era of new technologies,
talents will be the key to promoting technological
innovation and industry upgrades. Minister Chen
said: "We have built up strong research capacities
through our previous attempts at industrial R&D and
technological innovation. The diligence, pragmatism,
and curiosity of the Taiwanese people has further
enhanced this advantage."

Today, Taiwan not only has to quicken its pace at
embracing and adapting new technologies, it is
equally important to establish connections with
the rest of the world, commented Minister Chen.
The world is without borders because of digital
technology, and every decision by Facebook affects
hundreds of millions of people worldwide; therefore it
is essential for Taiwan to plan its transformation into
a smart nation from the same global perspective and
vision, while at the same time focusing on nurturing
talents and encouraging innovations across different
fields of expertise.

Taiwan faces transformation
challenge in the face of smart
technology

The rise of cloud computing and Al brings more
intensive competition, forcing countries and
businesses to address digital transformation head-
on. Based on observations of how businesses have
approached the transformation, it is obvious that
the greatest challenge lies in finding the right digital
solutions and profit models.

Minister Chen pointed out that many SMEs are
being presented with the dilemma where their old
business models have yielded satisfactory results,
but they lack the capacity to upgrade to avoid being
eliminated from competition in the future, despite
having recognized the importance of it. Besides, how
should SMEs plan for digital transformation when
there is no one capable of conducting the required
analyses? Who can help them bring innovations to
the current operations?

"This is the reason why we are gathering resources
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through available channels to help share some
of the risks encountered by businesses over
the course of digital transformation. The most
important goal of our efforts is to help businesses
develop technology talent." Minister Chen pointed
out that the Ministry of Science and Technology
(MOST) has introduced a DIGI® program
that integrates resources from the academia
and research institutions to support ongoing
development of online courses and professional
training, and thereby satisfy businesses' talent
requirements.

New talent strategy:
Nurture tomorrow's talents today

In order to develop technology talent that can
help Taiwanese industries weather upcoming
challenges, "We have divided our resources into
two parts: one for training tomorrow's talent
and one for building strength for today," said
Minister Chen.

Building the current talent strength involves
incorporating smart technologies into the
workplace and creating opportunities such as
on-job training and cross-industry knowledge
exchange for existing workers. Minister Chen
said: "We will coordinate with the Ministry of
Economic Affairs and Ministry of Labor to train
more innovative talent that would help industries
and businesses undergo digital transformation."
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As for tomorrow's talents, MOST is collaborating
with the Ministry of Education to revise curriculum
for basic science, thereby enabling children to
develop an interest and understanding of science
and information technology from as early as
elementary school. As they progress to junior
high school studies, more complex scientific
knowledge will be introduced to provide them
with the foundation needed to advance through
tertiary studies and explore technology in greater
depth.

Talent makes up the strength of a nation, and
nurturing of new talent requires ongoing efforts,
for which MOST will coordinate with other
departments to contribute to the build-up of the
nation's strength.

Anticipating new opportunities
and supporting creative ideas

The world never ceases to innovate, and when
technology changes an industry's best practices
and opens up new opportunities, the entire
value chain shifts and gives rise to new vertical
specialization unlike any the industry has seen.

Minister Chen said: "What Taiwan should pay
attention to is the change in supply pattern from
digital transformation. When changes occur, some
values will be lost and some values will expand.
We must be able to detect these changes early
and shift towards the higher end of the value chain
as soon as possible to avoid being eliminated from
the competition."

To ensure the creation of new values from
digital transformation, MOST is actively
integrating resources and creating an innovation-
friendly environment where new businesses
are encouraged to challenge the industry's
rules. Minister Chen said: "We should give new
businesses more support and tolerance not just to
create new profit models, but also to bring more
creativity and allow them to flourish in Taiwan."
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Creation of Development Catalysts with the Best of

Hardware and Software
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How should Taiwan develop its Al industry?
Dr. Lee-Feng Chien, Managing Director
of Google Taiwan and the Head of the
Engineering Research & Development
Center in Taiwan & HK, indicated that Taiwan
should leverage its existing advantages in
hardware manufacturing. "Al development will
accentuate Taiwan's hardware prowess," said

Chien without reservation.
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B2C (Business to Customer) -

As an internationally-renowned expert in
information retrieval and Chinese information
processing, Dr. Chien is known for his sharp
and clear mind. After reviewing the history of
technology industry in Taiwan, he indicates
that the island's hardware OEM industry has
always been one of the best in the world.
Taiwan has established top-notch technological
competences and complete supply chains, from
machine tools, semiconductor foundry R&D to
IC design. Taiwan has developed a strong B2B
model, which accounts for approximately 90% of
Taiwan's GDP (vs. 10% for B2C).
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Serving as an OEM manufacturer for global
brands has created the economic miracle in
Taiwan during the past five decades. However,
if Taiwan wishes to be successful in Al, it is
necessary to develop its horsepower in software
and tap into the consumer market. To come up
with an effective strategy, Chien suggests the
government and industry players to reflect why
Taiwan has not been as successful in B2C as in
B2B.

Language barriers and
homogeneous backgrounds
of professional talents

Chien believes that there are two main reasons:
Chinese as Taiwan's official language and a
homogeneous talent pool.

To start with, the market size for Chinese-
language software is limited, let alone that
the Taiwan market is dwarfed by the market in
China. Meanwhile, B2C software vendors serve
customers around the world by communicating
with emails and calls. The language barrier
makes it difficult for Taiwanese companies to be
a global player in the software market.
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Another difficult task with the B2C model is to
build a world-class business development team
to convince consumers in different countries into
buying products. This is in stark contrast with the
B2B model where a strong management team
can handle customers on a global scale.

In a nutshell, language barriers are such that
Taiwan is not able to create a global brand
name in the software market. This has sweeping
effects on the university landscape, with science
and engineering departments dominating over
management departments.

Taiwan is also a homogeneous society where
professional talents are not able to appreciate
different cultures and mindsets. The bottom line
is that the local talents are lacking in international
horizon and companies in Taiwan do not have a
global outlook.

Two-pronged strategy:
software [ hardware integration
and talent mobility

After identifying the fundamental problems,
Chien offers two suggestions: (1) combination

A Google & EEITE R LIRS RIRES A - Google conducts the largest recruitment activity in Taiwan.
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of hardware and software; (2) promotion of
talent mobility, with professionals out first and
back later.

Chien provides an obvious example of hardware/
software integration. CCTV surveillance cameras
are installed everywhere in Taiwan, but they
only serve as a tool for police and firefighting
departments to collect evidence about fires and
car accidents. If the surveillance devices can
immediately inform police and fire brigades in
the event of accidents and fires, this is what Al
is about.

In the above example, Taiwan is known for as the
manufacturer of industrial computers for CCTV.
However, the manufacturers rarely think about
whether they can embed unique and advanced
software on the top of the hardware platform.
"The opportunity for Taiwan to create another
miracle if software and hardware professionals
take a cross-disciplinary approach", said Chien.
"If Taiwan is only working on Al software, it is very
likely to lose out to Silicon Valley in the U.S. and
Zhongguancun in Beijing." "The integration of
hardware manufacturing advantage can increase
the probability of success for Taiwan".

Apart from the change of the industry's mindset,
Chien believes the key to the development of
Al talents is to guide them to overseas first and
then come back. International experience is
beneficial to the learning of languages, operating
models and business judgement. "Unfortunately,
the global recessions and easy access to
postgraduate degrees in Taiwan are keeping
more and more young people at home."

Al is revolutionizing human imagination. Al talents
must constantly break boundaries, crossing
over the lines dividing hardware and software,
as well as the lines between countries for work
and learning. Only with integration can the Al
industry create value. Chien thinks that the
outlook for Taiwan as a smart country is bright
if it can leverage its foundation in hardware
manufacturing.
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Enhancement of Talent Development to Instill Energy
to Cross-Border E-Commerce

=
=
ok

il

4 e

IRERBRE > HEBYERRIES
AMEER AT HRAO—IR > D EHE
BEAMEEE BAI% 11 X4RE - &
BEHREHEREAGE  EHEGHTAE

HEBENENREDER  hWiamE
BEEDS EEESBHRERER
AR F -

Online shopping has become an integral
part of everyday life. China's online giant
Alibaba single-handedly created the
Double 11 Singles Day. Amazon has been
actively developing cashierless stores. Even
e-commerce enterprises from Southeast
Asian, backed by China and western
countries, are angling for the Taiwan
market. This has put great pressures on the
players in the domestic market.
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r=EEEFYHBEEXE—BERERERIZ D | 1 Taiwan's e-commerce industry has always

TIEA AR S E I AL R ERQBES . begn very compet{twe, said Jamie
Lin, Chairman of the Taiwan Internet and

K=~ B 23 = 4 NE=T e e ,
Rz RFEmiE LI - LAERET 5 E-Commerce Association (TiEA). According to
SEBETHEEXLERITE 20%LL6 & statistics, e-commerce industry accounts for
BRI 12% « 26 8% » =@ B THIEA 20% of total retail sales in Taiwan, vs. 12% in

China and 8% in the US. The annual turnover of
&& 7 | =« B )ik"_ ) ’ . . .
EXWEH6TR R2UE IR MA Taiwan's e-commerce market is a staggering

EEAEEHERENNRREENYRA NT$600 billion, the ninth largest in the world.
& MY IEENEERANREEN S TS S The highly efficient logistics system delivers

N N — over 1 million items to any door in major cities
N BWIRE2IK - ARSIV ERIEEE - o o any or
within six hours. Taiwan is the only place in the

world that consumers can pick up their orders in
convenience stores.
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Taiwanese E-commerce Players
Spearhead the Smart Life in the
Greater Southeast Asia

As an evangelist of start-ups in Taiwan and the
founder of AppWorks, Lin believes that Taiwan
should zero in on artificial intelligence and
blockchain technology over the next 10 to 20
years. He is particularly optimistic about the
application of Al in all aspects of life: smart
retail, smart services, smart vehicles, smart
transportation and many more. More importantly,
Taiwan should export these know-hows and
pioneer the smart life in the Greater Southeast
Asia (including ASEAN).

A number of Taiwanese start-ups are winning
a name for themselves in the market. For
example, AsiaYo, Taiwan's largest room booking
platform, just received a US$7 million (approx.
NT$200 million) investment in its B round in
early December. Currently, over 60% of AsiaYo's
revenues are from overseas markets, and it
plans to expand its reach from Northeast Asia
to Southeast Asia in 2019. It is the only regional
booking platform that can compete with Airbnb.

Another success story is KKDAY, a market leader
in travel destination experience with presence in
10 countries in Asia. Its investment in multilingual
customer service three years ago is now paying
off, evidenced with a rapid growth in customer
base overseas, particularly in Southeast Asia. Lin
believes that KKDAY is a strong candidate in the
shaping of smart life in the Greater Southeast
Asia.

"Many start-ups have been making in-roads
in Southeast Asia," said Lin, who knows the
market very well. Whilst Grab has become
the dominating player in ride-hailing services,
local kings are yet to emerge in most verticals.
According to Lin's observation, the electric
scooter company Gogoro will find great business
potential in Southeast Asia where scooters are a
main means of transportation.
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Learning is the Solution
to Scarcity of Digital and
E-Commerce Talents

The world of e-commerce is constantly and
rapidly changing. Lin gives the example of
Facebook. One year ago, it was the most
effective marketing channel. But this is not the
case anymore, after the change in its algorithms.
Marketers now rely on Internet celebrities on
YouTube and Instagram, and even chatbots.

Moreover, no university in Taiwan is offering
degrees in e-commerce. In contrast with tech
and finance industries, e-commerce companies
prioritize learning capability, rather than
readiness, of their employees. The average
age of employees in e-commerce companies is
relatively young, and the attrition rate is high at
about 20 to 40%.

Given the talent shortage in the industry, salaries
are high. A product manager with three to five
years of experience can rake in a monthly salary
of over NT$ 100,000.

"If the government is willing to invest in talent
development, the country will naturally become
smarter," Lin commented. In this era of the new
economy, the education system keeps churning
out professionals for the old economy.

Education is the Most Important
Catalyst for Change

Lin proposes some flexible solutions. During his
study in the U.S., he observed how top-notch
companies flock to Stanford to scout talents.
Taiwan's higher education offers excellent
learning opportunities and the tuition is very
competitive. The government can attract top
students from Southeast Asia to Taiwan for
higher education, so that enterprises can locate
talents for their endeavors in the Southeast Asian
markets.

Since practically every industry will be digitalized,
every job requires digital skills.
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A TEWARBIEN - Appworks is actively deploying Asia.
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Digital learning should become part of the
fundamental curriculum, like mathematics and
Chinese. Lin is witnessing many companies make
great efforts in education as part of corporate
social responsibility (CSR). For instance, the
Acer Foundation allocates a substantial amount
of budget every year to promote the education
of coding in primary and middle schools, so that
students develop the quality of a maker from a
young age.

However, there is only so much private-sectors
can do. Digital literacy in large scale requires the
government to step up its game. For example, the
Singapore government has invested 150 million
Singapore dollars since 2015 to consolidate
its education system to incorporate life-long
learning on subjects such as artificial intelligence.
Lin emphasizes that education is not about the
mass preparation of 7-to 22-years-old for the
workforce. Rather, it is the service industry that
welcomes the participation of anyone from 0 to
100 years old.
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Cross-Disciplinary Talents as the Key Driver for a
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Smart Country
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Countries have to become smarter in
order to make life easier for its people
and enhance the competitiveness of its
industries. The availability of talents is the
key to this process.
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TBEEEERINEN AEERE » TEHE IIAs Taiwan has successfully transformed into
AR EER AR, BHOAS—ANO% . a smart nat|on,. the slogan .people floo.d
S 2 s e " Wt 1A 2 in, goods flow out, Taiwan makes big money' will
MREREZEEMISBHAR - HRE be a reality for everyone." When asked about
ERRMARBER  EXAMPEAKESREE the future of Taiwan as a smart nation, sivann's
MR AEEZ/ALEE 0 AES GﬁneraIHI\Aanager|Simen|Li is biaminilwith hope.
This will not only apply to the public sector,
HEE | &9 =

& RERATESERMENFME SN but also to manufacturing, service and retail
BIRFEE ~ RABREZTEA "BOAR ~ BB ~ E industries. Smart technology empowers real-time
232 BR, BEERMBEE > BoOWNE monitoring, response and prediction to ensure

N ~ y cost, quality, efficiency, safety and environmental
RABEBRTE  BLBINRARDS  E ATty i SaTEY and el .
protection. As data reflects the reality, strategic

E o DHEBEARESI - actions adjusted with analytics helps to improve
s N the competitiveness of individuals, companies,
= ym =5 i
MRE: "ERESERRERTELE industries and countries.

BRRABRE N HAEKLRE (BEBERRIE . .
For a smart nation or a smart enterprise alike,

-'E\-:‘— N M 2 / = \\ = I pa: . . ey . .
B)  BXRE (ZAESMEERR) M the first key to enhancing competitiveness is to

RE (UEBRFNSIETEH) © 4 truth (where data reflects reality), followed with
goodness (decisions optimized with analytics),

IR EZERME ~ I0F  TAE ~ | and ultimately beauty (market leadership backed
with a solid competitive edge)", said Li.
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Many start-ups and enterprises have been
tapping into the Big Data and analytics to gain
insights and make improvements, may it be
air quality, legislation, budgeting, elections,
environmental protection, and journalism. As the
Taiwan government and companies are getting
better with data timeliness and density, sivann
is targeting at manufacturing industries by
assisting producers of fasteners and moldings
and construction businesses to effectively collect
data with IoT technology and using analytics to
optimize operational processes and increase
profitability.

Cross-industry alliances to
cultivate multi-disciplinary
talents

Building a smart enterprise is not an easy task. It
requires the forming of alliances across different
sectors and grows together, with big players
helping small ones. Li used his experience of
assisting Sheh Fung Screws Co., a heavyweight
in screw manufacturing in Taiwan, to develop
a smart factory. He said, "the success of this
project is the result of the cooperation of teams
from different functions."

To improve its operating performance, Sheh
Fung Screws put together a dedicated team for
the planning, construction and management of
its smart factory. After successful deployment
of an automated warehouse, an automated truck
loading/unloading system for shipping docks and
automated packaging lines, Sheh Fung Screws
created smart production lines by installing
networked computers for equipment on-site and
across different plants to effectively track and
monitor the production status, thereby ensuring
the smooth delivery of orders.
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A BERGEBVAPIERELEER  MEBBNEAESMESESRFN  TEBNBEEAAMRNL « Through this
close-knit cooperation, Sheh Fung Screws and sivann have established mutual trust. This helps both parties to
become more competitive and encourages the employees to foster cross-disciplinary capabilities.
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However, it was difficult to collect data with all
the metal equipment causing electromagnetic
wave scattering and interference. To solve this
problem, Sheh Fung Screws cooperated with
sivann and the Information and Communications
Research Laboratories at ITRI (Industrial
Technology Research Institute). And after more
than 8 months of meetings, field surveys, testing
and calibrations, the system was finally brought
online.

Li notes that the General Manager, Vice General
Manager and Special Assistants at Sheh Fung
Screws all embrace smart technology. They
frequently communicated and shared ideas with
sivann and their teams. sivann also learned a lot
from this collaboration.

"Cross-disciplinary cooperation helps mutual
growth and inspires innovations. These types of
joint projects with major industry players are very
beneficial to startups,”" said Li.

Through this close-knit cooperation, Sheh Fung
Screws and sivann have established mutual
trust. This helps both parties to become more
competitive and encourages the employees to
foster cross-disciplinary capabilities.
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exclusive loT teaching aids.
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Industry-academia-government
cooperation to add new blood

Li points out that Taiwan has a pool of high-
caliber technical talents. However, it is important
to enhance business acumen and judgement
in the smart era. Business acumen is the ability
to understand and analyze data. Business
judgement is the capability to determine how
authentic and accurate the data is. More
importantly, one must be able to decide whether
it is necessary to introduce new technologies
(e.g. artificial intelligence), identify whether
the method using Al is reasonable, conclude
whether the output makes sense by responding
to different scenarios or applications. "In brief,
only the talents with the ability to think and act
critically can help companies and governments
unravel and harness the power of a smart future."

Talent cultivation takes time, even with the
comprehensive planning and policy framework
for a smart nation. Fortunately, many schools,
foundations, NPOs and communities have
been fostering talents in innovative ways. For
instance, professor Chang Jin-fu and professor
Wu Ruey-Beei from the Department of Electric
Engineering, National Taiwan University are
offering introductory courses on loT. They assign
students to work on real-life issues sourced from
the industries. Li believes that the joint efforts
of the industry, government and academia will
accelerate the development of talents. "This
is the reason why sivann has been assisting
teachers in the production of loT teaching aids.
We believe that by getting students' hands
on real platforms and tools from the industry,
the gap between theory and practice can be
narrowed. This is beneficial to the development
of l1oT professionals."

"By the time tech talents are finding their ways
to different industries, it will be when smart
companies and smart nations flourish." Li is
optimistic about talent development for Taiwan
as a smart country. He is looking forward to yet
another transformation and growth of Taiwan.

=
2
Py
g
@
3
@
5
~
@
9]
5
D
3
L
<
Q
=
Q
«Q
0]
2
o
=3
2.
<
Q
5
5



i Wik

o
2 pe

=3
_|
=
=
>
=
»
>
o
<
>
z
—
>
[0)
m
%)

ubiseq seap| 1yblig Jo Jebeuey |eJaus "ul UIA-Bued TPt S Y

= SIS A T
EMELEREREEXREE

Using Digital Multidisciplinary Talent, See Taiwan's
great wisdom from cultural

BEATIEZANRE RERBBNERE
BN MEBEENBEAAE  SIATF
BENSE  ATFESEN BESERIR
UERGEITNETRURE  HZHES
ABMEZBEYREERG ERA—-K  EL
EREABEAR XEBFTER L RIKHEH

MBLRE T RFEFHNES, -

EREP=ZEER FREE  ULASHE
FHNER BREEEMETRESREN
WRERRE > BF > MESLEEIENEN
HEEETS ENED  EFRAHAZEEY
SEES MBS R Bl Bl E XX IR - DIBT
FRERBREELTE  ER2EE—EH
UM ERE -

TEEBEXIANBES  RESFEEHEE

HURRIE SEESNEE
g - SxRE TFEFnFERE TH2AM » B
$E BB REZERRIIRE
BN EENEBRAT -

Digital curation requires experts
in culture, history, art, software
engineering, and hardware
engineering. The key to successful
digital curation is multidisciplinary
talent.

Long before the rise of Al, Big Data, and cloud
computing, Fang-Yin Lin and her team at
Bright Ideas Design had studied culture and
history, wrote code, and - with help from hardware
engineering - brought digital curation into the
National Palace Museum, creating a multimedia
orientation system. The company's most iconic
achievement is creating the "Qing Emperor's
Splendid Gardens," which was recognized by
UNESCO as one of five worldwide classics in
digital exhibition.

With extravagant settings in the Yuanming Yuan,
routines of the imperial family, ceremonies, and
banquets, stories of the Qing court have been a
virtual guarantee for high ratings on TV. At the
time, Lin had noticed the potential of Chinese
subject matters in the global market and began
acquiring licenses of Yuanming Yuan relics from
museums around the world to digitally recreate
life in the Qing court, which became Taiwan's first
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digital experience exhibition.

"In the process of international exchange, | see
Taiwan's values with more clarity." In 2010, Lin
served as the chief organizer for the first Taiwan
International Cultural & Creative Industry Expo
and re-oriented Taiwan's creative industry toward
a global future. She discovered that the Korea
Creative Content Agency has long leveraged
resources on a national level to generate
intellectual property, established considerable
standing in the business of comics and animation
publishing and licensing, and pushed for as many
World Heritage certifications as possible.

With the understanding that the greatest value
of the creative industry is in igniting attention to
other industries, three years earlier, Lin founded
Bright Ideas for Life, which brought in stable
revenue with intellectual property (IP) licensing.
Since then, "Taiwanese creativity, Chinese
subject matters, and the global market" became
the formula for success at Bright Ideas Design.

Multidisciplinary Talents and
Constantly Redefining Learning

The work is easier said than done. Digital curation
requires experts in culture, history, art, software
engineering, and hardware engineering. The key
to successful digital curation is multidisciplinary
talent.

“In an age of new technologies, learning must
be redefined." Lin's number one principle in
hiring is to pick those who keep their minds
open and have no fear of the unknown. Because
digital curation was a freshly minted industry,
she spent a lot of efforts in conveying her
understanding to hardware partners: "There is
value in both software and cultural knowledge."
To communicate with people from backgrounds
different from hers, she bit the bullet and learned
the logic of programming languages. Talents
have to be able to work with people from varying
disciplines as a team, regardless of their own
specialties.
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system for digital curation.
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ETEISKE ° Introduce multimedia into the National Palace Museum navigation

At Bright Ideas Design, many employees have a
second specialty, such as some in the animation
department having extensive cultural knowledge
and some on the hardware engineering team
being die-hard animation fans. If they do not
have the curiosity to explore things in the world
and the ability to keep up with the times, they
cannot understand one another or even discover
new materials for their digital content. Therefore,
Lin believes that in addition to a focus on one's
own professional field, a talent of the future must
take an interest in life's details.

Cultural depth inspires true great
wisdom that will not be replaced

With the rise of Al, an increasing number of
museums, libraries, and tourism factories are
incorporating related technologies to offer
multilingual museum guidance with robots.
As smart logistics cover the last mile in online
shopping for the e-commerce industry, Al has
also broken through traditional confines. Lin
suggests that Al can help free Taiwanese people
from long work hours and re-establish their work-
life balance. With less repetitive labor, more time
can be spent on creative endeavors.
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"We should think about how classical wisdom and
artificial intelligence can be combined," Lin recalls
when Bright Ideas Design entered a competition
in Tokyo, Japan with their in-house animation
production "Whisked Tea of the Sung Dynasty."
Competitors included game animation that were
produced with big budgets, yet Bright Ideas
Design won the top prize. The judge told her with
ease that their work presented the wisdom of
ancient times with subtlety and poignancy, which
was an advantage that could not be replicated
with sheer funding.

Lin believes that Taiwan has become a part of
the global stage since the seventeenth century
during the Age of Discovery and has hundreds
of years of cultural depth, which is an unlimited
resource for Al. For instance, as societies age
across countries, health has become a universal
hot topic, and combining biotechnology and
traditional Chinese medicine presents great
potential for development.

"Taiwan possesses tremendous momentum
in research and development, but lacks the
time to think about using creativity to make the
industries more attractive." Lin's vision is to make
Taiwan an island of digital uniqueness, so that
any foreigner who is interested in Chinese culture
and wants to recharge and learn new things
can find the essence of timeless wisdom here.
"This is the true wisdom of Taiwan," Lin said with
delight.
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Creating Talent Through Talents
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The 4 main talents required for E-learning
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E-learning incorporates Al and big data
analysis, two complex technologies
that require contribution from expertise
across different fields to make
E-learning a customized teaching
platform, and thereby nurture more
outstanding talent in greater numbers.

BIE2010 FHMERBRXAEABN (FEE s pointed out in the "Qingdao Declaration"
=) mid  EEARNE (ICT) BEAL made by the United Nations Education

. =g 5 53 T Scientific and Cultural Organization in 2015,
RAREFBEMNBELN  RESEEZ W information and communication technology

T —@E15 % EEZESEREMBMLM (ICT) does indeed offer the potential to improve
R EHEBEET - students' learning methods and reduce the
learning gap; therefore ICT should be promoted

(BeE=) SETRENER K & as a study and learning aid for the next 15 years.
REEGRE ZBERERGELSB? '& The "Qingdao Declaration" affirms the benefit of
REXRTEN, > BRT=hHEREHTE technology, but does constant use of technology

_ NP = actually assure improvement in learning results
ik - AN ERABRAMAER "EHMA e .
to any extent? "Definitely not," said Bor-Chen

RIMABREE  BEFHENASTHEER Kuo, Dean of NTCU College of Education and
R BRI ENEREERE B NEE founder of the domestic E-learning website -

BAHXENEEELINS REERS "Adaptive Learning." Based on the findings of a
P v " s o study performance survey, there is nearly zero
EEABUARNZSERREEL - | correlation between use of digital technology and

(NOLN) uoneonp3 Jo Aystealun Bunyole] |euoneN ‘uoieonp3 jo 868|j0) Jo ueeq ‘ony usyD-10g AT N Kin Sy S 418 mh ¥ 48 S o 8 T b [<+ =0
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HuEE (E-learning) WIFHEBLERRE "It
M, o MEMNBEABEENRESE
BEREBRMMEBBACSE  EZBH
HERHUEEETEBE -

BEAALEZEREEANT > —HER
BREFEZA EZPHEEE BHE
WEEXRT - MEERBELUBEFEN TE
R, - AEALURHEER > E2M2EME
ClIfE  MEBLERAZBFEREARSEM
S BXRABBETREEE ZBEGH
£ AL EBEEFEMMADERED - TE
XM EMULAESHMASRLCRZER
R#BZzL -,

FEEEL  BHEHASHRERR > BY
E R E (pedagogical) 22 B F AU BE (self-
efficacy) 4t BERE D - BHATESE « @
BAEMERS-AENEHVELTREN
BARRE - st It =KEREN » KRN
MEBEFEE RYZSNEBHI FEBHE
EREEELRERAE

miEAT
HIBEM B AKRR

Hit > B EEREFTREBRATEBE
A B RESEUBMEUNERENA
7 BlanEmse R ANDFIAE L KX
RRFBUBBABRTKAMTENIAT + 5B
= RRAGEREERM  ETEETR
ST RHEBENBEBF > EMREMHHKE
BZENBEIMAT B BELTFEE
BESMMEAT - BYBLEATHE LR
N TREBLBETFERIRERAMER

study performance, whether the subject involves
Chinese, math or English. The reason for this lack
of correlation, according to Kuo, is that "Taiwan
has not implemented technologies properly as a
learning support."

Technology + Learning =
Customized Teaching

The goal of E-learning is not just to have students
"play with technology," but to use digital technology
in facilitating or improving the learning progress.
Use of ICT in individual studies has become a major
E-learning trend around the world.

Incorporating the latest Al technology and big
data analysis, the E-learning platform captures
every aspect of the learner's progress, including
how much time a learner spent on a question,
how long it took to solve, and the challenges and
confusions encountered. The platform not only
provides teachers with more learning feedback,
but also enables students to discover their own
bottlenecks and adjust their learning approach
and progress. The use of digital technology may
improve teachers' capacity and skills, "but more
importantly, the teachers themselves must be
able to apply digital technologies in their teaching
activities."

According to Kuo, results of the study
performance survey have shown that, apart from
pedagogical and self-efficacy, perseverance,
adaptive learning, and use of feedback information
are the three critical factors that affect learning
outcomes. In light of their significance, future
E-learning platforms should focus more on helping
students develop these critical skills, in addition to
the learning of curriculum.

Four Talents that Define the
Future of E-learning

For this reason, E-learning requires active
contribution from several different fields of
expertise. First, it requires talent capable of
promoting digital technology and improving

%
ek
=
8
e
_‘
b
3
>
=
w
>
&)
<
>
P4
_|
>
@
m
w

AT Xn S S5 AR TH 48 > b B bk (<t

(NDLN) uoneonps jo Al[SJB/\!Uﬂ ﬁuan[EJ_ |euonleN ‘uoneonpy jo 863”00 JO ueaq ‘ony usyH-iog



A ok

‘&@*

Z

=3
_|
=
=
>
=
»
>
o
<
>
z
—
>
[0)
m
%)

(NDLN) uoneonp3 Jo AusiaAiun Bunyosle] [euoleN ‘uoieanpd jo 863|0 4o ueaq ‘'ony UsyD-1og FAEFEY 5 S3 3 B I 48 S+ Ik - bl <+ [0

MEEBIhRE  HBEHES BEFNAT -

SRR RAT > BAERR EME=FA
TERNEBENBMUEZBMTE - LABEG
MEMRG  ERLUSBRNKXEERT @ 8%
BREFEBYERIE - ARG EERED
RIRERE  ZMRFESHED L ER
BREABMUZEETR  DUETEACEN
BB MILA R IEREHISERITHR

"IFZEMBREINEEEER PPT %26

B ABLHAMEREREMARNHALE
BYETESEEEMEER  E2RME
B ERHE BAHEREK -

FRBUSBEARREAT  BRYHMLA
RREENI  EFERBENBETER &

teaching quality, such as teachers or corporate
HR trainers. Next, we need people to produce
digital content or develop curriculum. Thirdly,
we need those who are able to utilize big data
technology for learning behavior analysis, finding
students' weaknesses, and offering teaching
suggestions. Lastly, we need talent capable of
developing software and hardware for the digital
platform. Only with the coordination of the above
teams of talent may E-learning truly become a
customized learning platform to nurture more

outstanding talent in greater numbers.

Besides technical R&D talents, Kuo said that
the other three types of expertise are more
desperately needed to improve the domestic
E-learning environment. Classroom teachers,
for example, will inevitably be required to
change their conventional teaching approaches
in the face of E-learning technology, whereas
the educator certification and curriculum will
have to change, too. The new line of teachers
will have to be well-versed with new teaching
methods as well as E-learning tools in order to
personalize and customize teaching activities
while maximizing the potential of E-learning.

"Many instructors are still using PPT as teaching
aids, and only a handful are able to show
students how to obtain information and resources
from the E-learning platform for customized,
differentiated, and more efficient teaching."

The second type of talent, the content
producers, requires more than just the ability
to produce E-learning content, but must also
be adapted at blending learning theories,
educational psychology, and cognitive
psychology into the course design to learners'
benefit. In addition, they shall be well-
experienced in different teaching methods to
be able to incorporate scenario design, script
writing, and smart technology all at the same
time. By using smart technology, the new
teaching program will be able to process and
make use of information gathered from learners,
and will be a giant leap forward from conventional
teaching videos and PPTs.



BLES  BAOLESFFXAH - UIHY
BMARREARRD E2EEXD S F
R WARRSRBHEE  EEHBRKE
HWARSHEBSMNRGES - BBEENE
REBEERMEAHNSEEEME  MIFR
BRIV FIAEE PPT &EME -

TEBERBERBELNAL  BE=E - |
HAEEEL  BRENBUBEEFEEDRE
ERBEARBBEATIEENRABEBAL
o SEADEEEREREERE At
RRATERERN - ANEEEZLEER RS
BUBETE  RIEDE  ERFSHETRE
BHFMA -

BEER  LEERAT

"TREBFEREE  UBGEMRZHEE
HEHBREGNERER WMABEHBR
BEAT > BARBEHBHS 7, iR
LEKR ZEFUSENSMRERDIR
ZHEF  BEANMGEEERNEERE
ER KRESBCEBERREE  KE
HUSHEX  BRICEEBEAFEERER

Kt - 2R18 B2 5B 435 U 15 B 5 4B B BT T 3%
R REENBRERECEINEEL
HBRDES UHBRINBUSELRE
A EESATEEPELUERSEML > K
R ESERAEEERK -

"Nurturing of big data analysts for the education
sector is especially urgent," said Kuo with
concern. While foreign E-learning platforms
prosper and shift emphasis towards developing
big data and Al talent, this vision has remained
in its conceptual stage in Taiwan. In the future,
it is likely that domestic learners must embrace
foreign E-learning platforms, leaving no one to
support local developers.

A Smart Nation Requires Smart
Talents

"How should we nurture big data talent and
develop a proper education system from scratch,
when the government lacks actions to integrate
data into education?" Kuo has said for many
years that Taiwan has been one of the most
active publishers of academic theses on the topic
of E-learning, but the nation's actual E-learning
development has trailed far behind that of other
countries, meaning that there is a significant
gap between what we know and what we do.
In order to support the E-learning industry, it is
necessary for the industry, the government, and
the academia to collaborate on a higher level.

Kuo expects the government to integrate
innovations from the Ministry of Science and
Technology with practical application from the
Ministry of Education and commercialization
efforts of the Ministry of Economic Affairs to
create a strong E-learning ecosystem where
smart talent may grow and contribute to
transforming Taiwan into a smart nation.
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Creation of a Conducive Environment for a Bright

Future of Smart Medicare

LB AEINRIIE - — S E IR
EXRNBERAL  S—FHEHWERE
HKPBRERBZAT T EBHIRLE -
Rk MEHERIZEMESR -

"The training-by-doing approach
helps to speed up the development
of the industry and fills the gap in
R&D talent pool. We are now more
optimistic about the future."

B —AFEXINESR BRE—E2E
THEHAPP A BEEREBEREZREEA
SRR BRMESKEANESBEUR
WERNEE? AR EE WA MEZ (L
fa] 7 #BBEIZENAS AN

MR ERARHERKAZRRENR
T BEHBRETRENRRBE  #M4E
MR IE 2017 FFAIFTHE 8 H CMATE( D 3%
HAERNLOEESE) Z % CHI-100 0 BHE
BREFERANERERELKERS  BRELE
REE  BREEREACNBERERMA
FRAAZSEBB5TA 2019 FHAREES
BOMEER B 5 » RARATZAEL ATEHEE -

Ahandset—size device with a free app allows us
to stay on top of our physical status. Are you
fit for a marathon or an intense workout today?
How is your blood pressure trending this week?
The answer is right in front of you.

The aging of the population and the rising
concern over health provide a healthy backdrop
for the development of telecare. Revlis Biotech
developed Cmate® Portable ECG, its second-
generation CHI-100 model, in combination with
a telecare projection and health data for high-
precision monitoring. This healthcare system
(with software) has attracted more than 5,000
users. In 2019, Revlis plans to bring its innovation
to the markets in Europe and China.
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FREZRIIKE  B1E12 Fa7 0 igtea 23k
MEEEERBREERERABELE (Tunstall)
BRREGIE BARERE  BHESHEER
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EESE EBITEXLERNESEANERE
BETHRIEXBAE=2/MNNEEHNMK
B HEEXMARERINRRELEER
BEtBREELAEME  BIRREENILL
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RTYREBD  MEREENERRE DR
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ﬁBZK?‘E"V‘\E1 A18HEH4IFHMN &

E AI{TENEFE L (2018-2021) HARK
uBﬁ%xEja/T KB EBAR BB B LB
PEXEBE x ATRE, AlEEETIKE -
HEhEREAIBFER - GANEDREIRE
32 B T & B CNN(Convolutional Neural
Network, HREMARHE ) MR _# DO

lﬁﬁﬁ R EITRE DM W ECG( DO

& ) AmEE B L& HRV (Heart rate
variability, DVEREE M ) WEESER ., NE
B AEAARAWE B E MR
NEHBSEEET » BA A HHKHKEE
DI ECC RETHE D HE ~ st MEH

instruments keep abreast of
blood pressure changes.

Academics and Research
Institutes Joint Forces
to Resolve Industry Challenges

The person behind this healthcare system by
investing NT$100 million a year is Ta-Chao Liu ,
Chairman of Revlis Biotech. As early as 12 years
ago, he began to collaborate with Tunstall, a
world-renowned telecare company from the UK,
to learn the knowhow from the west for his smart
telecare business.

At that time, Taiwan's IT industry was thinking
about how to transform itself. The electronics
OEM sectors were stuck at wafer slim margins.
Many companies were no longer satisfied with
manufacturing for others and they wished to build
their own brand names. This was the backdrop in
which Liu reshaped his corporate vision.

He decided to establish a new R&D team of 20
people, outside his existing beauty products R&D
and business. This new team was comprised of
professionals from different disciplines: electric
engineering, IT, management, economics and
liberal arts. The goal was to create a healthcare
system based on state-of-the-art technology,
practical and aesthetically appealing for home
use. This product is now Intel certified.

According to the Taiwan Al Action Plan (2018-
2021) launched by the Executive Yuan in
January 2018, Minister without Portfolio Wu
Tsung-Tsong has instructed the Ministry of
Economic Affairs to roll out training-by-doing
initiatives and establish an Al talent development
program by helping companies in the innovation
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of Al applications. Revlis Biotech seized the
opportunity and proposed the application of
CNN (Convolutional Neural Network) to develop
symptom categorization using 2-D ECG images,
identify the correlation between ECG and blood
pressure, and come up with applications based
on various heart rate variability (HRV). It is
hoped that the concerted efforts from industry
associations, academic and research institutes,
Al neural networks can interpret ECG information
in order to categorize symptoms, estimate blood
pressures and HRV, and identify subhealth
problems and chronic diseases.

"The training-by-doing approach helps to speed
up the development of the industry and fills
the gap in R&D talent pool. We are now more
optimistic about the future," said Liu with a smile.

Attract diverse talents by
leveraging existing strengths
and catering to needs

Liu argues that Taiwan doesn't need to cover
all the aspects of Al. Rather, we should start by
thinking about what Taiwan is good at and what
Taiwan needs. Take Revlis Biotech for example,
Liu began by tapping into the rich talent pool in
Taiwan in medicare and engineering. He then
explored ways of combining the strengths of
engineers and medical professionals, in order to
capitalize on the global trend for telecare.

Liu has plenty of experience in talent development.
It is insufficient just to know how to write codes.
Rather, it is necessary to understand the social
atmosphere, consumer psychology, operation
and management. Therefore, Liu keeps an open
mind regarding the academic backgrounds of new
hires. "People find out what they do not have. This
is why they learn, and they stay motivated" he
said.

A Smart system to minimize
staff attribution

In addition, Liu thinks one of the biggest costs
for Taiwan's software industry is personnel



A FRERARE AAHI - Revlis actively cultivates talents for science and technology.
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FHEE - 5 BIRRIEL  #HRBFER
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BERMER  EEETR—EHER-E
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HEARR °

HR12 FRINARERA @ 205 R B R UE
EAIRERMAREE REREREER
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turnover. Consider this scenario: an engineer
helps a company to develop a system. Two years
later, the engineer leaves the company, and now
the company needs to spend a ton of efforts
maintaining that system, or even redo everything
from the ground up. The cycle of training then
losing talent is a drain to the company.

But why can't companies retain talents? "The
government and companies must work together
to find a solution," Liu commented. In addition
to human capital development, the government
should connect talents with companies by
offering incentives and mobilize the industries,
academics and research institutions. Only by
creating an ideal workplace can Taiwan attract
the best brains from other parts of the world.

The bold investment on telecare twelve years
ago has paid off, amid the emergence of IoT,
advancement of artificial intelligence. Liu would
like to urge the government to establish a
smart system before building a smart industry.
"Companies will find their way once the system
is in place." Liu is confident about the future of a
smart Taiwan. With the concerted actions from
different parties, Taiwan will be able to make
great strides in the global market.
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Innovations from the Next-
Generation City

SMT Trains Talent for Singapore's Movement
towards Smart Nation

FHEESEFUEEEMREBZ  FimMENEEESS2%E 2015
FEHHW 2026 FENEBEHEZREREER (Infocomm Media
2025) , EETHIMNKRERAMBERERRBZR AW FZLEEH
RERMEEEXRESY ARESINEEHHTATHOLE. -

Singapore's experience in smart nation and smart city development brings new
perspectives. Announced in 2015, "Infocomm Media 2025" outlines the future
of information and communication technology (ICT) and the media industry for
Singapore. As the city-state takes steps toward realizing its vision of a smart
nation, many businesses are becoming aware of the necessity of smart city
talents.

ow do we train the new talent we need to
build a smart nation? Last year, Singapore
Management University (SMU) launched a
4-year program called Smart-City Management
and Technology Major, and shortly after the
program was introduced, many organizations

FEEEREREEENTREBY - HNEK
MR EREBRE 2016 FRMA M12025
FERBEERBZERALER (Infocomm
Media 2025) , &7 HNKERAMEEE
ERRBRAM  TEEEETMNFEERS ‘ as | Jan:

BERERT  BBEBHEBETATE oot socemes v psetos fom i

N o program, because talent makes up the essential

. competitiveness we need to progress toward
TSR ERE - g smar i
BH = being a smart city.

EANT E kR

WA AR S E TR EAH AT 7 #K
BIEARS (SMU) KGRI 2 HHY N F H £
BE-EERETEEENKER  RKEFAFRE
X RBIMBENRLEBDDHREH X

Smart nation begins with talent
development

How do we train the new talents we need to
build a smart nation? Last year, Singapore
Management University (SMU) launched a 4-year
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HEHTHEEBRNKER (Smart-City
Management and Technology Major,
SMT) HEMZMEEGT S ERLRMA
B IRAKBEBE ANARFRE  B4AEME
BEERHSERZEZ T hEREEER
M BE - T8 (Mobility) ~ AR
(Public Service ) ~ FZEELKLZE (Business
& Economy) ~ {#FEEIRERE (Health &
Enabled Ageing) IR ZKEEIRIE (Home
& Environment) - tEMB KM - EXR
DHTED ~ KB EFRETED ~ EBTARBIAN 0 LU
LR | SEAMRGTAERARME R
R SMT EXABABSEN T FARHEERE
TRER °

FMEEBRRBENRRERREREEERK
% (Professor Pang Hwee Hwa) 3* 7/~ -
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program called Smart-City Management and
Technology Major, and shortly after the program
was introduced, many organizations registered
in Singapore have expressed high interest
in recruiting students graduating from that
program, because talents make up the essential
competitiveness we need to progress toward
smart city.

Smart-City Management and Technology Major
(SMT) comprises courses offered by School
of Information Systems and School of Social
Sciences. The program is taught with experience-
based learning, where students are assigned to
internships and projects to learn knowledge and
skills in the following 5 areas: Mobility, Public
Service, Business & Economy, Health & Enabled
Ageing, and Home & Environment. From IT
consultants, data analysts, sustainable solution
designers, and urban planners, to Internet
of Things (loT)/smart systems designers and
developers, there are extensive job opportunities
awaiting SMT graduates upon completion of the
program.

Pang Hwee Hwa, Dean and Professor of the
School of Information Systems, Singapore
Management University (SMU) said that "making
a city smart" is not the ultimate goal; it is merely
a means to make cities more suitable for living
and a tool for sustainable development. To
build a sustainable and livable city, efforts
must be coordinated on several aspects and
levels including social, economic, commercial,
environmental and technological. The goal of
SMT is to train professional talents capable of
coordinating across the various aspects and
needs mentioned above, and create, develop and
propose solutions to address the challenges of
urbanization, such as urban planning, resident
lifestyle solutions and services.
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Smart development through
technology, management and
society

Pang Hwee Hwa's views are representative of
how the academia has observed and envisioned
towards a smart city. He believes that a smart city
should be assessed not only for how smart it is,
but also for the efforts and ambitions committed
to making it smart. "The connotation of a smart
city represents innovation in management and
policy as well as technology." Since the unique
context of each city shapes the technological,
organizational, and policy aspects of that city, a
smart city can be considered a contextualized
interplay among technological innovations,
managerial and organizational innovations, and
policy innovations.

For this reason, we aim to build a comprehensive
framework to view the smart city movement
as an innovation comprised of technology,
management, and policy, and in doing so lead
the academic and educational movement. We
shall constantly explore ways to avoid risks from
innovation, strategies to innovate while avoiding
risks, and contexts underlying innovation
and risks. Nurturing the talent needed to
accommodate such requirements will be the key
to the success of the smart city movement.
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In order to build the infrastructures needed for
a smart nation, Chan Cheow Hoe, Singapore
Government Chief Information Officer, has been
monitoring the government's access to smart
city technologies, and found that demands
for sensors, |oT, data analysis, and machine
learning have grown. SMT opens access to future
talent and makes Singapore more confident
about its vision of being a smart nation. The
rise of the digital economy brings challenges
and opportunities to SMT graduates; whether
they are needed for the government's digital
transformation, optimization of smart city
services, or to inspire urban innovations, the
world will have no shortage of real problems for
them to solve.

A smart city that is smart beyond
imagination

SMT is a unique program that incorporates
expertise from different fields. It teaches students
the skills to integrate key elements, namely
technology, social science and management,
into creating innovative smart city solutions. The
program teaches skills such as data analysis
and solution development, policies relating to
smart city innovation, and discussions about
their commercial and social impacts. Students
are offered the option to choose between three
specializations: information system, social
science, and management. These courses will
address the talent shortage faced by industries
trying to embrace future trends.

Timofey, a student of SMT, chose the program
because he considered inter-field teaching to
be very important to technological education.
He believes that it is essential to establish long-
term impacts on the society when devising any
solution involving innovative technology.

Sunho Lee, another student of SMT, learned from
the program the complexity and diversity of a
smart city. The first semester courses introduced
many different concepts from technology
integration to smart city design, as well as
methods of improving safety, environment,
transportation, and energy issues of a city.
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As for Steve Tay, he spent his school breaks
participating in a project named "Inclusive Smart
Nation - Smart Healthcare," which opened his
mind about the "smartness" of Singapore's city
network and helped him develop a broader
imagination and thoughts about future careers.

Demand-driven and
total participation

From a technology perspective, a smart city
uses different forms of information communicate
technology to support assets and resource
management, and relies on loT, wireless
communication and other innovations to improve
lifestyle quality. However, people can easily
neglect that a smart city is more than just using
technology to gather data and information, but is
also about interpreting and analyzing information,
and developing strategies and solutions to
improve urban lifestyles.

To transform into a smart city, it is necessary
to learn the needs of the residents and devise
strategies accordingly. A city government may
adopt loT solutions to facilitate its administrative
services, automating processes that used
to be labor-intensive, such as traffic control,
energy deployment, and public utilities, while
at the same time gathering the necessary
data to optimize service quality. Furthermore,
building infrastructures capable of supporting
better quality services and generating data
for "the next step" are also critical to a city's
"technological transformation" and enhancement
of administrative efficiency.

A smart city requires more than just implementing
expensive technologies; it is equally important
to encourage residents' participation throughout
the process, as doing so would enhance the
residents' understanding about why and how to
go about the transformation, and thereby provide
the strong, sustainable foundation for smart
city development. In Moscow, for example, the
city government has spent millions of dollars
explaining urban development highlights that
would improve the residents' lives and assisting
the residents in voicing opinions and voting.
An app called "Our City" has been launched to
assist residents in reporting problems and raising
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suggestions regarding public services, and more
than 1.9 million administrative issues have been
resolved as a result.

Better lifestyle made possible
through technology

"The Economist" cited a report produced by
the Brookings Institution, which pointed out
that the world's top-300 metropolitan areas
represent nearly 20% of world's population but
account for 50% of world's production value. In
the last 10 years, these metropolitan areas have
exhibited far higher growth in terms of income
and job opportunities than the overall averages
of their respective nations. Building a smart city
is undoubtedly the ideal solution to ensuring
the growth of a nation's economy and creating
employment opportunities for the residents.

The 21st century brings challenges in terms of
technology and mobility. To successfully respond
to urban transformation, many of the world's
historic cities will inevitably have to implement an
effective, sustainable and customized economic
strategy that shapes the new metropolitan
lifestyle while at the same time preserving and
optimizing the city's characters, and thereby
ensuring a balance between urbanization and
lifestyle quality. A smart city presents such a role
model, where technologies are used to bring
positive influences to peoples' lives, commercial
activities, and the environment.

Tan Kok Yam, Deputy Head of Smart Nation and
Digital Government (SNDG), said that Singapore's
movement towards building a smart nation will
involve ICT, the Internet and data management, and
are intended to accomplish several improvements
including lifestyle, job opportunities, and closer
social networks. These smart nation objectives
can only be achieved by developing the required
skills, nurturing talents with the right ambition and
perseverance, and devising customized solutions
specifically for the lifestyles of Singaporeans and
the rest of the world.

Technology originates from humanity. SMT's
vision towards a smart city and the framework
it adopts for nurturing new talent may set new
standards for the smart movement.
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