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Foreword

Foreword

The convergence of the “5+2 Industrial Innovation Plan” and “the Digital Nation & Innovative Economic
Development Program (DIGI") 2017-2025" is set to help Taiwan towards a “Smart Nation”. The idea behind
the convergence is to highlight the “innovation” of the “5+2 Industrial Innovation Plan” so that the industry
can leverage existing technologies and resources to integrate with emerging technologies outlined in the
DIGI" program such as the artificial intelligence (Al), Internet of Things (IoT), and 5G. Ultimately, the two

intiatives can create synergies and accelerate our pace in becoming a “Smart Nation”.

Over the past 10 years, the prevalence of mobile broadband and smartphones has changed society
and industrial structures. It is the time for Taiwan to transform from a manufacturing economy into an
innovation economy. To achieve this goal, we must get a full grasp of industrial needs in Taiwan and picture
what the world would be like in the next 30 years (2050) from the social, economic, and environmental

aspects to provide our next generation a blueprint for the future.

From the innovation perspective, the past innovation focused on “national innovation”, which means
that technological and industrial developments were led mainly by the central government. The future
innovation will concentrate on “regional innovation”, which indicates a seamless cooperation between
local government, academia, research, and industry sectors. Taiwan was good at hardware manufacturing
in the past 30 years. Recent years, many emerging countries have joined the competition so we have to
move forward. Taiwan's advantage lies on our ability to provide the best life experience in food, clothing,
medical, housing, transportation, education, and entertainment segments. We also have technological
talent, strong hardware manufacturing capability, and outstanding and flexible small and medium
enterprises (SMEs) and industrial clusters. Coupled with Al and 5G technologies, as well as the uniqueness

in design and aesthetics, Taiwan should be able to provide the world's best testbed for smart living.

To achieve the vision of “Smart Nation”, the mission of the DIGI" program is to harvest the “5+2
Industrial Innovation Plan” through the inter-ministerial and inter-departmental cooperation. With strong
manufacturing capabilities and the best testbed for smart living, Taiwan hopes to propel the innovation
in the next generation of digital technologies by adopting regional innovation mindset, enhancing digital
talent cultivation, and implementing software applications. Looking forward, we anticipate that Taiwan will
be digitally upgraded and transformed on a large scale for the expansion of the digital economy and the

enhancement of national e-competitiveness.

Minister without Portfolio, Executive Yuan
December 2018
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Foreword

In this era of digital transformation, the professions, jobs, products, services, and business models
that we are familiar with can all potentially be subject to change through digital technologies. For this
reason, establishing a digital framework that meets future needs—creating open innovation programs and
nurturing next-generation talents capable of making changes—uwill provide the foundation that will allow

Taiwan to become a more digitally empowered nation.

In recent years, countries around the world have established a number of initiatives to elevate their
digital capabilities, promote social innovation, and enhance economic development. For instance, the
Executive Yuan of Taiwan has actively promoted the “DIGI” program” to facilitate the goal of becoming
a “smart nations”. Two essential concepts are required in getting closer to this goal: “digital inclusion”
and “open governances”. Digital inclusion is the use of digital technology to provide fair development
opportunities for all and to generate more social participation channels, and open governance strengthens
the government's ability to use digital technology. That enables the government to utilize open source and

open data to respond to social needs in real-time.

From the digital inclusion perspective, future learing is no longer confined to certain subjects. Instead,
technology can now surpass conventional learning limitations and become the best learning tool. The next
generation will then fully understand that, no matter how complex the world becomes in the future, everyone
has the power to make a change! The best example of this is the rise of Al. The future is an era of lifelong
learning, which is why primary schools should offer Al-related courses and the elderly should have the right to
study in university. Newly developed technology is the tool that will help us achieve both social and life goals.

Moreover, the establishment of open innovation platforms by adopting the concept of open
governance can enhance the influence of the government. We are actively seeking to establish an open
government by inviting the public to take part in discussion of participatory budgeting and even the
revision and adjustment of policies and laws in response to changes in the times. This can all be made
possible in a free and open society. Indeed, open source can be used as a driving force for technological

innovation, allowing the development of new technologies and possibilities.

When machines begin to affect human lives, many worry that jobs will be replaced by Al in the
future. However, the role of Al is to replace repetitive labor, not humans themselves. Let's take airplanes
as an example. Commercial flights are already being executed through auto-piloting systems, but a flight
captain is still required in case of system failure. Likewise, when autonomous vehicles grow in popularity in
the future, taxi drivers need not worry because passengers still need someone to chat with and keep them

company. There is warmth in interpersonal interaction, something which Al cannot replace.

Ultimately, in the digital age, the concepts of equal rights and shared prosperity have stimulated us
to exceed materialistic pursuit, rethink the value of life, and acquire true well-being!

Minister without Portfolio, Executive Yuan
December 2018
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Editor's Note

Editor's Note

Have you ever imaged what life will be like in Taiwan after 10 to 20 years? The Taiwan's government is
aiming to fulfill the needs of people's livelihood in creating a problem-solving digital environment which can
address issues derived from changes in the population, economy, technology, and environment, thereby
allowing people the enjoyment of convenient, innovative, and smart life. More digital application services will
derive from such trend and encourage industry innovation and transformation as well as economic growth. It

will be a true testament to our nation’s information proficiency and total competitiveness.

The Taiwan e-Competitiveness Annual Report 2017-2018 provides an overview of Taiwan's
performance in several international ICT development indexes, the development of Taiwan's information
communication industry, and the latest global trends and policies in the hope of driving Taiwan toward
becoming a smart country. Through the analysis of current situations and advantages of Taiwan's
ICT industry and market, this report outlines how Taiwan's government has effectively promoted
enhancements in responding to current trends and planned the social scene for future digital life, as well

as provide details on the results of Taiwan's development of national e-competitiveness.

Between 2017-2018, Taiwan still managed to maintain excellent ranking in major global
competitiveness indexes, being ranked within top 5 in the Asia-Pacific region and within top 20 in global
ranking. For example, the World Economic Forum (WEF) announced the Global Competitiveness Index
4.0 (GCI 4.0) in October 2018 and Taiwan is ranked 13th out of 140 nations overall and is ranked 4th in
“super innovators” score, only next to Germany, the United States, and Switzerland. In addition, the
International Institute for Management Development (IMD) in Switzerland announced the 2018 World
Digital Competitiveness Ranking in June, in which Taiwan was ranked 16th in the world. Detailed indicators
suggest that Taiwan has5 indicators ranked among the top in the world, including: the Total R&D personnel
per capita (Ranked 1st), IT & media stock market capitalization (Ranked 2nd), Mobile broadband subscribers
(Ranked 2nd), high-tech exports (Ranked 3rd) and Educational assessment PISA-Math (Ranked 3rd).

Other countries have set excellent examples that will benefit it to follow. When it comes to digital
economic policies of individual countries, Japan has proposed policies such as the Society 5.0 and
connected industries to utilize advanced technologies like Al and loT to improve the convenience of
the society and solve existing social problems. The South Korean government has proposed the Mid-
to Long-Term Master Plan in Preparation for the Intelligent Information Society to formulate human-
centric strategies for a smart society, in addition to raising public’s awareness of the negative impacts of
technology and innovation on the society, such as privacy, social, and economic issues. The European
Union is in the process of building a digital Europe, enabling member states to reach agreements to
strengthen Al, the blockchain and 5G cooperatives in promoting the development of key emerging
technologies. These important global economies have all adjusted their digital economic policies to
focus on the development of digital economy-related applications so that society can respond better to

the impacts brought by new technologies.
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E-Competitiveness represents the degree of preparation that a country has in relation to digital
transformation and communication infrastructure, as well as its influence on social, economic, and
environmental development. The Taiwan e-Competitiveness Annual Report 2017-2018 not only presents
the assessment of global competitiveness in the government’s information and communication
development but also exhibits the core of our nation’s ICT policies and our determination to improve

the quality of people's lives and develop digital economy.

To ensure convenient domestic and foreign reading, the Taiwan e-Competitiveness Annual
Report 2017-2018 is a published in both Chinese and English, with the goal of providing readers with
understanding of the government's digital policies such as DIGI", Forward-looking Infrastructure:
Digital Construction, and Al Taiwan Al programs. Most importantly, this report will also help the
people of Taiwan and oversea readers better apprehend Taiwan's ICT readiness and the government's
determination in improving the quality of people's lives and promoting comprehensive industry

development so as to ensure the well-being of Taiwan's people and businesses.

Executive Secretary
Office of Science and Technology, Executive Yuan
December 2018
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Chapter 1

Advancing Ahead —
Taiwan's Global
Competitiveness Assessment
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Chapter 1. Advancing Ahead — Taiwan's Global Competitiveness Assessment

Chapter 1. Advancing Ahead — Taiwan's Global Competitiveness
Assessment

The ways in which IT is being delivered has dramatically changed in the era of a digital economy.
How the countries, enterprises, and individuals can maximize the use of information to bring value-added
applications, and change operation and business models have become an important indicator to assess
their future competitiveness. In the near future, major countries have worked hard to develop digital

economic-related policies to prepare for the impact of the digital economy.

The digital economic development usually requires intangible assets such as a business environment,
investment environment, corporate culture, education & training, and investment in R&D, and talent
recruitment policy. Tangible assets encompass hardware facilities and platforms, including infrastructure
construction, information security and intelligent application platforms, and open-source information
systems. Finally is the intelligent construction, which is conducted to fulfill the overall needs of society,
including intelligent transportation, national defense, medical care, security, finance, retail and so on.
Whether the national and industrial digital economy can effectively operate will highly depend on an invisible

environment, tangible hardware and software facilities, and smart construction to meet social needs.

Therefore, national e-readiness is an important indicator to measure a country's overall IT competitiveness
and forecast its national economy on the road to be a digital economy. Many global research institutes,
including the World Economic Forum (WEF) and the International Institute for Management Development
(IMD), have established assessment indicators to conduct global large-scale competitiveness assessments as

a basis for an impartial and objective assessment of national e-readiness.

This chapter includes Global Competitiveness Index 4.0 (GCI 4.0) of the World Economic Forum (WEF),
World Competitiveness Annual Report and World Digital Competitiveness of the International Institute
for Management Development (IMD), International e-Government Rankings Survey of Waseda University,
and the Inclusive Internet Index of Economist Intelligence Unit (EIU), as well as some international media
coverage about Taiwan's telecom developments in 2017-2018. In the following pages, Taiwan's e-readiness

accessed by five leading international indicators will be summarized as follows.

Table 1-1 Taiwan's Position in Global Rankings

Taiwan's Ranking | Number of
Year of Assessment A Indi A d
N — Institute ssessment Indicator . ssesse

Global | Asia Countries
2018 WEF Global Competitiveness Index 4.0 13 4 140
2018 IMD World Competitiveness 17 4 63
2018 IMD World Digital Competitiveness 16 5 63
2017 Waseda University International e-Government Rankings Survey 10 5 65
2018 Economist Inclusive Internet Index 19 4 86

Intelligence Unit

Note: *Asia Pacific region do not include the Middle East
Source: Individual institutes, compiled by I1I-MIC, October 2018
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@ 1-1 » The WEF Global Competitiveness Index 4.0

WEF released the 2018 version of The Global Competitiveness Report 2018 in October 2018. In the
midst of rapid technological change, political polarization and a fragile economic recovery, a new index
called the Global Competitiveness Index 4.0, was introduced with an emerging set of determinants of
productivity and long-term growth in the era of the Fourth Industrial Revolution to assess the future

global competitiveness of 140 countries.

In the GCI 4.0, the overall structure of the 12 indicators remains relevant because it captures general
concepts that are important. The indicators are organized into four components: Enabling environment,
Human capital, Markets, and Innovation ecosystem, which are used for presentation purposes and do
not enter into the calculation. After having conceptualized the Fourth Industrial Revolution, the GCI 4.0
provides novel concepts such as entrepreneurial culture, companies embracing disruptive ideas, multi-
stakeholder collaboration, critical thinking, meritocracy, and social trust, along with more traditional
components like ICT and physical infrastructure, macroeconomic stability, property rights, years of
schooling. In addition, the GCI 4.0 also introduces a new score system ranging from 0 to 100 instead of

from O to 7. This new system will indicate how close a country is to the ideal state.

In 2018 WEF GCI 4.0, Taiwan is ranked 13th in the world and 4th in Asia. The findings show that
Taiwan has done exceptionally well compared to other countries in macroeconomic stability, innovation

capability, and financial system. See Table 1-2 Taiwan's WEF GCI 4.0 Performance Overview 2018.

Table 1-2 | Taiwan's WEF GCI 4.0 Performance Overview 2018

2018 2018
Pillar Pillar

Ranking Score Ranking Score

Overall Score 13 793
Enabling Environment 19 82.2 Markets 10 74.8
Institutions 25 68.5 Product market 18 65.7
Infrastructure 22 82.6 Labor market 16 714
ICT adoption 13 779 Financial system 7 87.9
Macroeconomic stability 1 100.0 Market size 20 74.2
Human Capital 26 84.5 Innovation Ecosystem 11 76.6
Health 27 94.2 Business dynamism 21 72.4
Skills 21 75.6 Innovation capability 4 80.8

Source: 2018 WEF GCI 4.0, compiled by IlI-MIC, October 2018

02
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@ 1-2 » The IMD World Competitiveness Ranking

The World Competitiveness Index of the International Institute for Management Development (IMD)
in Switzerland currently has more indicators than others. In 2018, Taiwan is ranked 17th in the global,

down 3 from the previous year.

Taiwan's performance in corporate effectiveness is the main reason for this evaluation. It is
necessary to improve its productivity and efficiency, labor market and management practices. The failure
of the corporate environment to attract high-level talents abroad, the decline in population growth, and

the low kinetic energy of consumer services exports all affect China's evaluation results.

However, in 2018, Taiwan has grown in terms of stable prices, low long-term unemployment,
increased network bandwidth, and increased renewable energy subsidies. At present, Taiwan is relatively
attractive to international trade and investment in projects such as high-skilled labor, education
standards, cost competitiveness, and corporate governance quality. See Table 1-3 below for Taiwan's
overall rankings on the IMD World Competitiveness Index.

Table 1-3 | Taiwan's Overall Rankings on IMD World Competitiveness Ranking, 2017-2018

Factor/Subfactor Rgr?l;li?\g Razr?I:iZ\g Factor/Subfactor szr?k1i?19 Rgr?l;lizg

Overall Ranking 17 14

Economic Performance 14 12 Business Efficiency 20 15
Domestic Economy 28 27 Productivity & Efficiency 19 17
International Trade 19 10 Labor Market 38 26
International Investment 41 29 Finance 21 20
Employment 21 22 Management Practices 9 4
Prices 9 1" Attitudes and Values 23 16

Government Efficiency 12 10 Infrastructure 22 21
Public Finance 10 10 Basic Infrastructure 39 30
Fiscal Policy 4 5 Technological Infrastructure 18 15
Institutional Framework 22 15 Scientific Infrastructure 10 10
Business Legislation 30 29 Health and Environment 33 36
Social Framework 22 24 Education 19 25

Source: IMD World Competitiveness Yearbook, 2017 & 2018, compiled by III-MIC, October 2018
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@ 1-3 » The IMD World Digital Competitiveness Ranking

According to the IMD World Digital Competitiveness Ranking 2018, Taiwan ranked 16, down from 12 in
2017. The decline is attributed mainly to a slight decline in overall rankings on three digital competitiveness
factors: Knowledge, Technology, and Future Readiness. Taiwan experiences an improvement on subfactors
such as Training & education and Scientific concentration (under Knowledge factor), and Regulatory

framework (under Technology factor).

The Knowledge factor has three subfactors: Talent, Training & education, and Scientific concentration.
Taiwan's overall rankings on the World Digital Competitiveness fell slightly because the subfactors rankings
show a decline on Foreign highly-skilled personnel and Pupil-teacher ratio (tertiary education) grouped
under Talent subfactor. However, the mathematics level of students and performance of the national

average R&D manpower have continued to grow and become one of the world's leaders in this category.

When it comes to Technology factor, as telecom operators have completed the 4G network deployment,
their investment in telecommunications declined to drag the performance. Taiwan's rankings in Mobile
broadband subscribers, high-tech exports, and IT & media stock market capitalization have been ahead of

many others. See Table 1-4 for Taiwan's Rankings on World Digital Competitiveness Yearbook, 2017 & 2018.

Table 1-4 | Taiwan's IMD World Digital Competitiveness Performance Overview 2017-2018

Factor/Subfactor A0S | 20 Factor/Subfactor 2 | 20 Factor/Subfactor Ae | 2ug
Ranking | Ranking Ranking | Ranking Ranking | Ranking
Total Ranking 16 12
Knowledge 19 16 Technology 11 7 Future Readiness 22 16
Talent 25 1g | Regulatory 21 o4 | Adaptive 28 19
framework attitudes
Training & . . s
education 25 28 Capital 13 8 Business agility 13 6
Scientific 13 17 Technological 10 4 IT integration 23 22
concentration framework

Source: The IMD World Digital Competitiveness Yearbook, 2017 & 2018, compiled by IlI-MIC, October 2018

@ 1-4 » WASEDA-IAC International Digital Government Ranking

The Institute of Digital Government at Waseda University, Tokyo in cooperation with the International
Academy of CIO (IAC) released the results of its 13th International Digital Government rankings survey
for 2017. One of the clear changes of the survey is to recognize the transformation from e-Government to
Digital government as the new definition which covers more comprehensive activities. The 2017 ranking
survey Taiwan ranked 10th globally, 5th in the Asia Pacific, and 7th among APEC economies. See Table 1-5

below for the International Digital Government Rankings of Taiwan in the recent 5 years.

04
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Chapter 1. Advancing Ahead — Taiwan's Global Competitiveness Assessment

Table 1-5 | The International Digital Government Rankings of Taiwan in the recent 5 years

\ 2013 2014 2015 2016 2017
Taiwan Ranking 8 18 17 10 10

Source: The International Digital Government Ranking Surveys, 2013-2017, compiled by I1I-MIC, October 2018

Ten main indicators are used to conduct the ranking survey. Taiwan ranked 4th and 7th on the
indicators of Government CIO (GCIO) and D-Government Promotion (EPRO), respectively, but did not
make into the top 10 of other indicators (See Table 1-6). Taiwan's total score was 73.2 in 2017 and stayed
at 10th place. Taiwan has a significant improvement on several indicators. For instance, its score on the
indicator of Management Optimization/Efficiency (MO) advanced from 8.8 to 9.6 and from 8.8 to 9.1 on
the indicator of Online Services/Functioning Applications (OS).

The report revealed that Taiwan has significant gains on the indicators of Government CIO
(GCIO) and Open Government (OGD). This implies that the Taiwanese government's years of efforts in
promoting digital government have made some progress. However, the report also showed that Taiwan
still has much work to do on the Use of Emerging ICT (EMG) indicator.

Table 1-6 | WASEDA-IAC International Digital Government Rankings 2017

Indicator ‘ Ranking ‘ Score Indicator ‘ Ranking ‘ Score

Network Preparedness/

Infrastructure (NIP) - 54 D-Government Promotion (EPRO) 7 7.4

Management Optimization/ E-Participation/Digital Inclusion

Efficiency (MO) ) 976 (EPAR) ) /8
Online Services/Functioning

Applications (OS) - 9.1 Open Government (OGD) - 9.0
National Portal/Homepage (NPR) - 5.6 Cyber Security (CYB) - 7.6
Government CIO (GCIO) 4 7.7 The use of Emerging ICT (EMG) - 4.0

Source: WASEDA-IAC International Digital Government Rankings 2017, compiled by [1I-MIC, October 2018

@ 1-5 » The Inclusive Internet Index of the Economist Intelligence Unit

The Inclusive Internet Index has been updated for 2018 by the Economist Intelligence Unit. Taiwan
ranked 19th out of 86 countries around the world and ranked 4th among 23 countries in the Asia Pacific.
The overall index score based on the scores of the Availability, Affordability, Relevance, and Readiness

categories. Of the total 54 sub-indicators, Taiwan managed to make into the top 10 on 28 sub-indicators.

Taiwan performed relatively well in the Relevance category as it ranked 1st on the indicators of
Availability of basic information in the local language, Concentration of website using country-level
domains, Availability of local language keyboard on devices, and Availability of e-Government services

in the local language, which are grouped under Local Content sub-category.
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In the Availability category, Taiwan ranked 2nd on the indicator of Bandwidth capacity, Bit/s per
internet user and ranked 4th on both indicators of Average fixed broadband latency and Average mobile
latency, ms, under the Quality sub-category; Under the Infrastructure sub-category, Taiwan ranked 1st
on the Network coverage (min. 2G) and Network coverage (min. 3G) indicators and 7th on the Network
coverage (min. 4G) indicator. The overall index showed Taiwan performs relatively well on the Local
Content sub-category under the Relevant category. Overall, Taiwan performs strongly in fixed broadband

and mobile network deployment, as well as bandwidth capacity and transmission speeds.

Taiwan's overall ranks on Affordability and Readiness categories failed to make into the top 30. In the
Affordability category, Taiwan still needs to do much work on the indicators of Average revenue per user
(ARPU) and Broadband operator’s market share, which are grouped under Competitive Environment sub-
category. In the Readiness category, Taiwan performs strongly on Privacy regulations under the Trust &
Safety sub-category, which is the area Taiwan still needs to pay more attention into. Taiwan's overall ranks

in the Inclusive Internet Index of the Economist Intelligence Unit 2018 are summarized as follows.

Table 1-7

Taiwan's Overall Ranks in the Inclusive Internet Index of the Economist Intelligence

Unit 2018
2018 2018
Indicator Indicator

Ranking Score Ranking Score

Overall Ranking 19 81.1
Availability 16 78.7 Readiness 32 72.0
Usage 15 85.0 Literacy 20 81.9
Quality 4 59.4 Trust & Safety 59 52.4
Infrastructure 41 71.5 Policy 32 81.8

Electricity 4 98.9
Affordability 34 81.2 Relevance 12 90.3
Price 25 97.7 Local Content 1 100.0
Competitive Environment 36 48.2 Relevant Content 20 80.7

Source: The Inclusive Internet Index of the Economist Intelligence Unit 2018, compiled by I1I-MIC, October 2018

@ 1-6 » International Media Coverage about Taiwan's Telecom Developments

Taiwan has made outstanding achievements in the telecommunications industry and has also
become the focus of international media over the years. Recent developments in information security,
innovation and entrepreneurship, Netcom mergers and acquisitions, and semiconductor technology

and services have been reported by international media.
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Forbes reported in August 2018 that Amazon partnered with New Taipei City to establish Taiwan's
first AWS (Amazon Web Services) innovation center. They chose Taiwan because of Taiwan's ability to
provide investors with a friendly trading environment, Taiwan's high-quality R&D and skilled talent,

making Taiwan a perfect partner to work with AWS.

Another Forbes story in April 2018 stated that global sales of tablets have grown sluggishly due
to the cannibalization of large-sized smartphones. The Taiwanese manufacturers as the core suppliers
of the supply chain still manage to find a way to survive. The core enterprises of the global technology
industry such as Foxconn and Pegatron have come out with detachable tablets and got good results.
In the fourth quarter of 2017, Foxconn ranked 1st in detachable tablet shipments, with a global market
share of 43%, while Pegatron ranked 2nd, with a global market share of 19%.

Forbes also mentioned that Google, IBM, and Microsoft have been actively recruiting employees and
training artificial intelligence talents in Taiwan since 2018. It quoted what William Foreman, president of the
American Chamber of Commerce in Taipei, said about Taiwan, "Taiwan has a reasonable cost structure,
with reasonable offerings to tech companies in terms of utilities, rentals and labor costs."

The Economist and PC Magazine reported in April 2018 that TSMC is about to become the world's
leading chipmaker, while rival Intel is in a period of turmoil. TSMC's latest Fab value will reach USD 20
billion, with a market share of 56%. TSMC has begun shipping wafers fabricated using 7nm process in
June 2018 and has invested USD 3 billion in analysis and improvement since 2017, with an aim to reduce

costs and shrink nodes.

CNN reported in March 2018 that Foxconn, known for a major assembler for Apple iPhones, acquired
US Belkin for USD 866 million (NTD 25.98 billion). Belkin is focused on the production of consumer
electronics and smartphone accessories. The acquisition will help Foxconn acquire services and resources
of Belkin in wireless chargers, Linksys routers, and smart home system WeMo. Foxconn is expected to
spend at least USD 9 billion to build a plant in Wisconsin and hire thousands of employees there. Foxconn
has demonstrated its ambitions to advance into the US market with aggressive deployment plans. See

Table 1-8 for International Media Coverage about Taiwan's Telecom Developments.

Table 1-8 | International Media Coverage about Taiwan's Telecom Developments 2018

Media Date News Title
Forbes 2018/8/17 Why Amazon Picked Taiwan For Its Latest Innovation Center
Forbes 2018/4/13 Global Tablet Sales Are Struggling, But Taiwan's Tech Firms Know What To Do
Forbes 2018/4/4 Why Google, IBM & Microsoft Are All Expanding In Taiwan This Year
The Economist 2018/4/5 TSMC is about to become the world’s most advanced chipmaker
PC Magazine 2018/4/10 TSMC set to beat Intel to become the world’s most advanced chipmaker
CNN 2018/3/27 Foxconn makes another big move in the US with Belkin deal

Source: Media sources, compiled by IlI-MIC, October 2018
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@ 1-7 » Conclusion

Taiwan ranked the top 5 in the Asia-Pacific region in terms of international index performance
ranking and international media coverage for the period 2017-2018. Among all rankings, Taiwan has the
best performance in WASEDA-IAC International Digital Government Rankings 2017 where it ranked 10th,
followed by the WEF Global Competitiveness Index 4.0 where it ranked 13th. As for other index rankings,

Taiwan all managed to make to the top 20.

Based on indicators of the IMD World Digital Competitiveness Ranking and the Inclusive Internet
Index of the Economist Intelligence Unit, the results suggest Taiwan performed strongly in the
network infrastructure, including fixed networks, mobile network bandwidth, and network penetration.
The government's efforts in implementing digital government have been quite effective; the other
competitive advantage is human resources as high-quality R&D talent has been one of the main
reasons to attract international big names to invest in Taiwan. Taiwan has played a key role in the global
supply chain of hardware production, foundry, and assembly for a long time. Given the solid hardware

foundation, this is about time for Taiwan to re-define the role of hardware in the software-defined world.

The findings of the abovementioned international indicators suggest that Taiwan needs to work
on enhancing future readiness, international trade/investment, higher education teacher-student ratio,
and the domestic business environment. Limitations on political regulations and domestic business
environment will impede the performance of Taiwanese enterprises, making it difficult to attract foreign
and domestic talent with high-level skills. The decrease in capital investment has also affected the level
of R&D expenditure and thus has a greater impact on the industry. The trust & safety are also areas

where further improvements are required.

In the face of rapid changes in global Information Communications Technology (ICT), innovative
thinking is a must. In addition to promoting the development of telecommunication technology, what
the government can do is to promulgate policies that have positive impacts on people's lives, business
operations, national economy, and society. In addition, the government can cooperate with enterprises
while injecting the investments into upgrading software R&D and fostering talent in the hope of making
a significant progress in the overall digital competitiveness. For this reason, Taiwan's launched "DIGI”
program"”, "Forward-Looking Infrastructure Development Program", "Taiwan Al Action Plan (2018-2021)"

to facilitate the development of telecommunications in Taiwan.
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Chapter 2

Taiwan's e-Competitiveness
Evolves with Time —
Development of Taiwanese
ICT Infrastructure

° Fixed Broadband (Include Leased Line, ADSL, Cable Modem, FTTx)

Fixed Broadband Subscriptions

in July 2018 5.705 million
FTTx Subscription Penetration in July 2018 64.1%
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Chapter 2. Taiwan's e-Competitiveness Evolves with Time —
Development of Taiwanese ICT Infrastructure

@ 2-1 » Taiwan ICT Infrastructure Indicators

With the efforts of the government, industry, academia, and research sectors, the construction of the
telecommunication construction has been very healthy and stable. This chapter summarizes the important
communication infrastructure indicators, including fixed network, mobile network, and the top three sectors
of the telecommunication industry, as well as mobile payment and digital life satisfaction surveys. See Table 2-1

for Taiwan's ICT infrastructure indicators.

Table 2-1 | ICT Infrastructure Indicators in Taiwan

Category Indicator Stgc;';ics R.le_li:]a:e Released by
Fixed Broadband Subscriptions 5.705 million 2018/07 NCC
FTTx Subscription Penetration 64.1% 2018/07 NCC
== Cable TV Subscriptions 5.157 million 2018/06 NCC
Fi):ed Cable TV Subscription Penetration 99.7% 2018/06 NCC
Broadband Multimedia Content Platforms Subscriptions ~ 1.805 million 2018/06 NCC
Household Broadband Penetration 85.0% 2017/11 NDC
Internet Penetration 82.3% 2017/11 NDC
Mobile Broadband Subscriptions 24.26 million 2018/06 NCC
Wireless Broadband Subscriptions 24.54 million 2017/12 NCC
4G LTE Internet Speeds (Fixed point 52.39Mbps 2017/03 TTC

measurement): average download speed

@ 4G LTE Internet Speeds (Fixed point 21.04Mbps 2017/03 TTC
measurement): average upload speed

Mobile . ) .
Connection 3G Mobile Internet Speeds(Fixed point 9.35Mbps 2017/03 TTC
measurement): average download speed
3G Mobile Internet Speeds(Fixed point 1.67Mbps 2017/03 e
measurement): average upload speed
Smart Phone Penetration 97.2% 2017/11 NDC
Mobile Internet Penetration 80.1% 2017/11 NDC

Note: People surveyed were smartphone users aged 12 and above
Source: National Communications Commission (NCC), National Development Council (NDC), Telecom Technology Center (TTC),
compiled by IlI-MIC, October 2018
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2-1-1 » Fixed Broadband

According to the National Communications Commission (NCC), Taiwan's fixed broadband subscriptions
have grown at a steady pace in recent years. Fixed broadband devices include leased line, ADSL, cable
modem, and fiber (FTTx). Cable modem and fiber subscriptions continued to grow and outperformed ADSL
subscription in 2015 and 2011, respectively while the leased line and ADSL subscriptions continued to decline
year by year. Taking 2017 as an example, the leased line had the lowest proportion at only 0.05%, while fiber
(FTTx) had the highest proportion at about 63.4%. It shows that the people in Taiwan generally prefer internet

connection using fiber optic cables.

—e—Fixed Broadband —e— FTTx —e— Cable Modem —e— ADSL —e—Lleased Line = —o—Fixed Broadband YoY Growth
Unit: 10,000 subscribers
600 22.77% sas T TESE e 56T 568 569 5711 0,95 (%)
500 0.20
400 55015
303
300 0.10
230
255
200 \ 0.35%{ 0.05
196 361% d1.83%
135.
100 P : 101 108 ) 0.00
27 22 (212 296 264 34 199 191, 235 261, 311 , 038 , 035 028 , 02 |-
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 '

Figure 2-1 Taiwan's Fixed Broadband Subscription, 2003-2017

Note: Statistics were connected every December for the period 2003-2017
Source: NCC, compiled by IlI-MIC, October 2018

Looking at the changes in Taiwan's fixed broadband subscriptions, the increase in subscriptions has
been stable over the years. Fixed broadband subscriptions peaked 5.723 million in September 2017, (Figure
2-2), and since then the subscriptions have been slowly reduced to 5.708 million in January 2018. In February,
it rose to 5.714 million households and then fell again to the lowest point of 5.701 million households in
May, 2018. The difference in subscriptions between September 2017 and January 2018 was about 22,000

households, with 5.71 million subscriptions on average.

Unit: 10,000 subscribers

573 572.3 572.2
571.7

572 571.4 571.2
570.9 570.9

571 570.5 570.5

570.1

570

2017/7  2017/8  2017/9 2017/10 2017/11 2017/12 2018/1 2018/2 2018/3 2018/4 2018/5 2018/6 2018/7

Figure 2-2 Taiwan's Fixed Broadband Subscriptions, July 2017-July 2018
Source: NCC, compiled by IlI-MIC, October 2018
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Fiber subscriptions increased from 3.591 million in July 2017 to 3.657 million in July 2018. Fiber
subscriptions accounted for 64.1% in July 2018, up slightly from 62.9% in July 2017; ADSL subscribers
reduced to 675,000 in July 2018, down from 786,000 in July 2017.

As of the second quarter of 2018, Taiwan's had 5.16 million cable TV subscribers, or 59.37 subscribers
for every 100 households. The number of digital TV subscribers stood at 5.14 million, indicating that the
digitalization of digital TV reached 99.70% (the proportion of digital TV subscribers to cable TV subscribers).
The digital pay-TV subscriptions reached 1.49 million, accounting for 28.99% of the total digital TV

subscriptions. Over the past year, IPTV subscriptions increased significantly from 1.36 million to 1.81 million,
up 33% year-on-year.

Table 2-2 | Taiwan's Cable TV and IPTV Subscriptions, 2Q 2017-2Q 2018 Unit: 10,000 subscribers

‘ 2017Q2 ‘ 2017Q3 ‘ 2017Q4 ‘ 2018Q1 ‘ 2018Q2

Cable TV subscribers 5243 524.9 522.5 5194 515.7
Digital STB subscribers 514.4 520.0 519.7 517.3 5141
Digital pay TV subscribers 151.2 153.1 155.1 151.4 148.8
IPTV subscribers 135.8 1445 160.2 170.4 180.5
Average subscribers per 100 households 60.95% 60.77% 60.41% 59.95% 59.37%

Proportion of digital STB subscriber to 98.13% 99.08% 99.46% 99.58% 99.70%
total cable subscribers

Proportion of Filgltal STB subscribers to 29 38% 29 499% 20.81% 29.21% 28.99%
pay TV subscribers

Source: NCC, compiled by II-MIC, October 2018

According to the survey conducted by the National Development Council (NDC) on the Internet
penetration rate and the digital population across Taiwan in November 2017, the findings showed the
number of Internet users aged 12 and above in Taiwan increased from 62.7% in 2005 to 82.3% in 2017,

equivalent to 17.38 million online users. In addition, 85.0% of the population aged 12 and above have
Internet access at home.

2-1-2 » Mobile Broadband Network

According to the NCC, the number of mobile internet users reached 24.26 million as of June 2018.
The replacement of 3G mobile internet by 4G has been very profound. 4G mobile internet subscriptions
surpassed 3G subscriptions for the first time in September 2015. Since then, the replacement effect has been
irreversible, making 4G the mainstream. By June 2018, 4G mobile internet subscribers had accounted for
95% of the total mobile internet subscribers. 4G mobile internet subscriptions have increased significantly
within the short time and have replaced 3G ones. With the solid network infrastructure, most Taiwanese

people feel quite satisfactory with 4G speeds and will continue to apply for 4G mobile internet services.
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—e— Mobile Internet —e— 4G Mobile Internet —e— 3G Mobile Internet —o—Mobile Internet
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Figure 2-3 Taiwan's Mobile Broadband Subscription Changes, March 2015-June 2018
Source: NCC, compiled by IlI-MIC, October 2018

When measuring the national mobile broadband speed at the consumer side, the results showed both
upload and download transmission speeds increased significantly in 2017. In 2012, the average download
speed was 2.52Mbps and the upload speed was 0.45Mbps. As of March 2017, the download speed of 3G
mobile network grew to 9.35Mbps, with the average upload rate of 1.67Mbps.

At the same time, the national 4G mobile broadband speed shows an exceptional growth. By March
2017, the average download speed reached 52.39Mbps, and the average upload speed was 21.04Mbps,
which is already equivalent to the fixed broadband speed. As of March 2017, the average download and
download speed of 4G is 5.6 times and 12.6 times that of 3G, respectively. This has prompted Taiwanese
people to adopt 4G telecom services. It indicates 4G network has made the high-speed mobile broadband

services possible and also simulated the convenience level for mobile users.

Table 2-3 | Mobile Broadband Speeds Measured at the Consumer Side, 2012-2017

Mobile Broadband 2012/ 2013/ 2014/ 2016/ 2016/11- 2016/ 2016/11

Speed Record 8-10 8-10 8-10 1-3 (3G) 2017/3 1-3 (4G) -2017/3
(Unit: Mbps) (3G) (4G)
Average Download Speed 2.52 4.44 6.27 8.84 9.35 40.87 52.39
Average Upload Speed 0.45 113 1.08 1.36 1.67 18.33 21.04

Note 1: Speed data were collected at a fixed point during November 2016 and March 2017
Note 2: No results were released in 2015
Source: TTC, compiled by 1lI-MIC, October 2018
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In November 2017, the NDC announced the findings of the survey on the mobile phone penetration
rate and mobile broadband access to the general public in Taiwan. Based on the population aged 12
and above, the mobile Internet adoption in Taiwan was 73.1% in 2016 and increased to 80.1% in 2017,
growing by 7 percentage points. In addition, among the people aged 12 and over who have been using
the Internet, the findings suggest the main IT device they use to access information was smartphones,
accounting for 97.2%, and followed by desktop PCs at 68.8%, notebook PCs at 52.1% and tablets at 45.0%.

@ 2-2 »Taiwan's Top Three Communications Industry Sectors

The Taiwanese flat-panel displays, panels, semiconductor, and man-made fibers all have a significant
place in the world. In 2017, there were 5 industries/products, including wafer OEM, IC packaging & testing
high-end bicycles, functional fabrics, and green algae. The ITIS project team pointed out that Taiwan's
flat-panel displays remained the world's first in terms of shipment value during the period 2016-2017,
while shipment value of Taiwan's panel sit in the world's second place. In 2016, the Taiwan semiconductor
industry's shipment value ranked second in the world, only next to the United States; in 2017, Taiwan ranked
third, only next to the United States and South Korea; nevertheless, Taiwan's foundry and IC packaging and

testing continued to secure the world's first place, while IC design ranked the world's second in 2017.

Taiwan's TOp 3 Industry/Product Global Rankings, 2017 (Excluding Overseas Production)

No.1 (Five Categories)

No.2 (Seven Categories) No.3 (Ten Categories)

*Wafer OEM *PND -Small & Medium
- IC Packaging & Testing - Assistive Devices TFT LCD Panel (<10")
- Green Algae (Power Chair & Power Wheelchair) -Large TFT

-IC PCB

- IC Design

-CCL

- PCB (Printed Circuit Board)
- Silicon Solar Battery

- Functional Fabrics
High-end Bicycle

LCD Panel (>10")
- 3-Carotene  -ABS
*Nylon Fiber  -TPE
- Polyester -WLAN
- Ball Screw - OLED

Figure 2-4 Taiwan's Top 3 Industry/Product Global Rankings, 2017
Source: Industry & Technology Intelligence Service of DolT, MOEA, compiled by IlI-MIC, October 2018

Of Taiwan's top five industries/products (excluding overseas production) ranked first worldwide in
2017, the foundry industry performed most outstandingly with a global share of 69.52% and a shipment
value of USD 37.7 billion; the IC packaging and testing industry came second, with a shipment value of
USD 13.7 billion and a global market share of 48.70%. Wafer OEM and IC packaging & testing industries
contributed a majority share of Taiwan ICT industry's total shipment value. In terms of products, high-
end bicycles also contributed nearly 30.00% to Taiwan's shipments at 29.31%.

Taiwan's second-ranked industry/product in 2017 was PND (Portable Navigation Device), which had a
global market share of 45.00%, and its shipment value contributed to 27.20% of Taiwan's total value, followed
by mobility tools (such as electric scooters, electric wheelchairs). Mobility tools' global share was 25.24%, while
the IC boards' global share was 23.20%. The industry/product that secured the world's third place was small



201 7 - 201 8 TAIWAN E-COMPETITIVENESS ANNUAL REPORT

and medium TFT LCD panels, which had a market share of 27.39%. See Table 2-4 for the top three Taiwanese

industries/products (excluding overseas production) in 2017.

Table 2-4 Taiwan's Top 3 Industry/Product Global Rankings, 2017 (Excluding Overseas Production)

Shipment Value

Shipment Volume

ltem Units: Global Units Global
Million USD = Share Share
Wafer OEM 37,700.00 69.52%
@ IC Packaging & Testing 13,683.40 48.70%
World's Green Algae 890.59 MT 48.35%
First  Functional Fabrics 4,246.00 24.78%
High-end Bicycle 2,149.2K 29.31%
PND 811.00 45.00% 5,774K 27.20%
é’ij::f:f?a?:lge;ower Wheelchair) 182K 25.24%
? IC PCB 2,244.00 23.20%
World's IC Design 19,690.36 17.42%
secone ccL Square72KIi(|)c())—0Meters 18.00%
PCB (Printed Circuit Board) 7,719.00 11.90%
Silicon Solar Battery 10,52 MW 11.20%
Small & Medium TFT LCD Panel (<10”) 7,862.63 27.39%
Large TFT LCD Panel (>10") 18,580.10 22.86%
3 - Carotene 54.23 MT 4.51%
Nylon Fiber 295K MT 6.00%
¥ Polyester 788 KMT 2.10%
World's  Ball Screw 380.00 13.00% 53,340 MT 15.80%
Third " \Bs 1334KMT  15.95%
TPE 324 KMT 8.30%
WLAN 43.00 0.70%
OLED 333.94 2.53%

Source: Industry & Technology Intelligence Service of DolT, MOEA, compiled by IlI-MIC, October 2018

Taking the industry/product overseas production into account, Taiwanese motherboard's global share
in terms of production value and volume was 89.10% and 81.50%, respectively; notebook PC's global share in
terms of shipment value and volume was 81.50% and 83.30%, respectively; Taiwanese cable CPE's (cable TV
terminal) global share was 80.40% in terms of shipment volume, the golf shaft's global share was 81.10%. In
terms of shipment value, Taiwanese cable CPE's global share was 77.11% and the Wafer OEM's global share
was 73.16%. Motherboards, notebook PCs, cable CPE, and Wafer OEM are the most representative industries/
products in Taiwan with the highest global share. See Table 2-5 for the top three Taiwanese industries/products

(including overseas production) in 2017.
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Table 2-5 | Taiwan's Top 3 Industry/Product Global Rankings, 2017 (Including Overseas Production)

Shipment Value Shipment Volume
Item Units: Global Units Global
Million USD = Share Share
Motherboard 4,062.00 89.10% 84,003 K 81.50%
Notebook PC 59,402.00 81.50% 132,398 K 83.30%
Cable CPE 2,022.63 77.11% 36,119K 80.40%
Wafer OEM 39,674.34 73.16%
Instant Noodles 231.2B Packs  24.00%
Tea Beverages 6758 M MT 16.55%
Functional Fabrics 8,672.32 50.81%
High-end Bicycle 2,394.3K 33.21%
b4 CCL 132'.1 00 33.22%
World's Square Kilometers
First  3ABS 3,310KMT 29.36%
IC Packaging & Testing 15,690.79 55.84%
WLAN 3,974.01 67.14%
DSL CPE 1,919.08 65.40% 61,238K 66.30%
PND 1,042.00 57.80% 8,372K 39.50%
PCB 19,299.00 29.70%
Mobile mevice optical lens 2,235.00 50.00%
Desktop 12,606.00 27.80% 48,789 K 49.80%
Golf Shaft 31.5 Million 81.10%
XPTA 1212M MT 15.53%
XTPE 986 K MT 19.50%
Silicon Solar Battery 3,608.00 20.30%
IC Design 20,299.34 17.96%
97 Large TFT LCD Panel (>10") 20,876.52 25.69%
World's  Small & Medium TFT LCD Panel (<10") 9,473.05 33.00%
second o peg 255000  2630%
Electric/Digital Sphygmomanometer 7,390K 22.39%
Server 9,085.00 18.00% 3,926 K 35.30%
)(T’Sos\lrj::a?aeil\'/gel’sower Wheelchair) 252K 35.06%
MSG 311.9KMT 8.93%
? Ball Screw 475.00 16.10% 66,675 MT 19.70%
World's  OLED 333.94 2.53%
Third

LED Element (Only Calculated the Assembly

10,
Production Value in Taiwan) 3,044.00 17.70%

X This is estimated by production capacity.
Source: Industry & Technology Intelligence Service of DolT, MOEA, compiled by IlI-MIC, October 2018



201 7 - 201 8 TAIWAN E-COMPETITIVENESS ANNUAL REPORT

@ 2-3 » Taiwan's Mobile Payment Survey

Mobile payment refers to a payment method made using a smartphone by scanning a barcode of
the merchant, an NFC-enabled device, and/or sound wave transmission, to obtain goods or services. Most
Taiwanese consumers still often pay by cash and credit cards, which account for 70.0% of the total payments,
followed by electronic tickets, which account for 30.0%. The penetration rate of mobile payment increased
significantly from 4.8% in 2016 to 13.7% in 2017. The proportion of consumer preference for mobile payments
also increased from 19.2% in 2015 to 36.2% in 2017, showing an increasing trend year by year.

According to a smartphone consumer survey conducted by MIC (Market Intelligence & Consulting
Institute), the awareness of mobile payment among smartphone users increased from 83.6% in 2016 to
90.9% in 2017. NFC-embedded smartphones' share increased from 44.3 % in 2016 to 61.4% in 2017. The
results indicate the awareness of mobile payment has improved and the growth potential can be expected.
It is estimated that due to the continuous innovation of smartphones and the promotion of preferential

packages, the consumer awareness of mobile payments and the use of NFC have increased year by year.

In addition, Line Pay and Apple Pay are the most popular mobile payment methods for consumers
using either Android or iOS smartphones, each with a penetration rate of more than 75.0%. The third most
popular mobile payment is Alipay, which accounted for 57.7% and still lagged much behind Line Pay and
Apple Pay. Android Pay (now known as Google Pay) and O'Pay ranked 4th and 5th, respectively. International
mobile payment service providers have higher brand recognition than domestic players in Taiwan as up
to 87.0% of iPhone users have heard about Apple Pay, and 80.4% of phone users have heard about Line
Pay. This indicates a majority of iPhone users know about Apple Pay. The comparison of smartphone users'

awareness of mobile payments is shown in Figure 2-5.

Have you heard any of the above mobile payment? (multiple-choice question) 1,068 valid samples
@' Overall o iOS Q Android
LINE Pay 79.0% Apple Pay 87.1% LINE Pay 78.7%
Apple Pay 76.0% LINE Pay 80.4% Apple Pay 71.6%
AliPay 57.7% Alipay 59.3% Android Pay 58.2%
Android Pay 55.6% O'Pay 51.8% Alipay 57.2%
O'Pay 529% Android Pay 49.3% O'Pay 53.4%

Figure 2-5 Smartphone Users' Mobile Payment Awareness Rankings
Source: lII-MIC, October 2018

In 2015, nearly 80% of mobile payment users were Android smartphone users. However, since Apple
launched Apple Pay in Taiwan in March 2017, iOS users' share slightly increased to 30% and Android mobile
phone users' share slipped to 64.9%. However, it is observed that 53.4% of iOS users have experience with
mobile payments but only 39.8% of Android users have such experience (see Figure 2-6), showing that

mobile payment is popular among iOS users compared to Android users.

o\ ®
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Mobile Payment Users' Share by OS iOS and Android Mobile Payment Users
Among all iOS Users Among all Android Users
iOS Android Others
2015 | 20.9% 78.7% 0.4%

2016 26.3% 73.7%
2017 35.1% 64.9%

Note: 1,260 valid samples, 239 mobile user samples in 2015 ; 1,059 valid samples, 259 mobile user samples in 2016 ;
1,068 valid samples, 424 mobile user samples in 2017

Figure 2-6 Mobile Payment Users' Market Share by Operating System
Source: [lI-MIC, October 2018

The 2017 survey showed 50.7% of mobile phone users aged 26-35 use mobile payment, which is the
highest among all age groups, followed by users aged 18 to 25, which accounted for 39.2%. Meanwhile, only
26.3% of mobile phone users aged 56-65 had mobile payment experience. For the stores that provide the
same goods and services, 38.8% of the general consumers prefer stores that support mobile payments, and
less than 20% would rather shop at stores without mobile payments; up to 67.0% of mobile payment users
prefer to go to stores that support mobile payments, while only 20.7% of non-mobile payment users (who only
heard about mobile payments but never used) prefer stores with mobile payment services and 30.2% of them
disagreed that stores with such services are appealing to them (see Figure 2-7). The results indicate that once
consumers start to use mobile payments, whether stores support mobile payment services will affect their

willingness to purchase and this is the reason that mobile payment services are getting common these days.

When two stores provide the same merchants and services,
you prefer to go to stores that provide mobile payment services?

Agree Neutral Disagree . | T
4 samples collecte:
Overall 38.8% 43.0% 18.2% Singlle-ehoies quesiten)
= o Mobil Agree Neutral  Disagree | loctod
obile 424 samples collecte
5 % ) ) .
Payment Users 67.0% 29.0% . 4.0% (Single-choice question)
Agree Neutral Disagree

ﬁ_ " Non-Mobile o 547 samples collected
- & Payment Users 20.7% 49.2% 30.2% (Single-choice question)

Figure 2-7 The Willingness of Users to Perform Mobile Payment
Source: II-MIC, October 2018

With more and more foreign players entering the Taiwan mobile payment market, domestic players
are facing intense competition when it comes to mobile payment technology, mobile shopping preferential
benefits, or distribution channels. Taiwan's consumers hope to have a safe and convenient verification system
so domestic players can strengthen biometric verification, such as fingerprint scanning, screen signature,
facial recognition, alphanumeric or graphic passwords. These can help them distinguish themselves from
foreign players by providing various functions for different users when making mobile payment and transfer, or
providing students electronic tickets or bank cards that meet their specific needs.
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@ 2-4 » Digital Quality of Life Satisfaction Indicators

The continuous evolution of digital and innovation has gradually changed the shape of the world, and
the changes brought about by the ICT technology do not just affect the economic level, but also the national,
industry, and society levels. These levels, in particular, have a major impact on the quality of people's life.
Therefore, with the support of Board of Science and Technology of the Executive Yuan, Market Intelligence
& Consulting Institute (MIC) of Ill has been able to construct and develop a set of digital life satisfaction
indicators to assess the quality of life satisfaction and ICT application services satisfaction to measure and

identify ICT application services that have the highest satisfaction score to ensure the quality of life.
2-4-1 » Taiwan People's Quality of Life Satisfaction

Designed based on the OECD Good Life Index, the Taiwanese Quality of Life Satisfaction Survey
comprises of 11 indicators: Jobs & Earnings, Public Environmental Quality, Health & Hygiene Management,
Education & Learning, Public Safety & Disaster Prevention, Housing & Living Conditions, Income &
Consumption, Work-life balance, Civic Engagement & Governance, Subjective well-being, and Social
Interactions. The survey was conducted from May 31, 2017, to July 31, 2017, with a total of 6,548 valid
samples collected from people aged 15 and over.

According to the survey results, the quality of life of people aged 15 and over in each county and city in
2017 was scored at 63.6 on average, which was not significantly different from the previous years. The indicator
with the highest satisfaction score was Social Interactions which was scored at 74.2, followed by Work-Life
Balance at 67.3, and Health & Hygiene Management at 66.8. The analysis shows that although there have been
slight changes in the rankings of the indicators from 2015 to 2017, Social Interactions, Work-Life Balance, and
Health & Hygiene Management remained the top three indicators (as shown in Table 2-6)

Table 2-6 | General Public's Life Quality Satisfactory Rankings, 2015-2017

Year 2015 2016 2017
Indicator Ranking Score Ranking Score Ranking Score
Jobs & Earnings 9 54.4 9 61.0 10 58.2
Public Environmental Quality 5 64.0 8 62.2 7 61.5
Health & Hygiene Management 1 70.1 2 70.5 3 66.8
Education & Learning 7 59.8 6 63.2 8 61.2
Public Safety & Disaster Prevention 4 66.6 5 63.8 5 64.1
Housing & Living Conditions 3 67.8 7 62.3 6 62.5
Income & Consumption 8 59.3 10 60.8 9 60.9
Work-Life Balance 6 62.7 3 67.1 2 67.3
Civic Engagement & Governance 10 53.7 1 60.0 " 57.3
Subjective Well-being - - 4 65.1 4 65.6
Social Interactions 2 63.8 1 71.5 1 74.2

Source: Ill, October 2018
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People in different living circles have little difference in the quality of life concerns. They all have
concerns over Jobs & Earnings, Public Environmental Quality, and Health & Hygiene Management. In
addition to the first three indicators, people living in Central Taiwan, Eastern Taiwan, and the outlying islands
care most about Education & Learning, people living in Northern Taiwan about Public Safety & Disaster

Prevention, and those living in Southern Taiwan about Housing & Living Conditions.

+ Jobs & Earnings

. + Public Environmental Quality
Central Taiwan

Living Circle

Northern Taiwan

- Education & Learning - Health & Hygiene Management

b - Jobs & Earnings
,%‘ - Public Environmental Quality
* Health & Hygiene vl - Public Safety & Disaster Living Circle
Management ‘ Prevention
- Public Environmental F-c'

Quality

- Jobs & Earnings ' - Health & Hygiene Management Eastern

’ aealth &Hygiene - Jobs & Earnings Taiwan and
H ana.ger;e[\'t. - Public Environmental Quality Outlying Islands
cﬁﬁﬂﬁ%ns e * Education & Learning Living Circle

Figure 2-8 Life Quality in Individual Regions of Taiwan

Source: |ll, October 2018

As for the overall index scores of the life quality in urban and rural areas, the urban area and the rural
area scored at 63.7 and 62.5, respectively, indicating there is no significant difference in the quality of life
satisfaction between these two areas. The scores of the people's satisfaction in Income & Consumption

and Civic Engagement & Governance between urban and rural areas, however, showed a significant gap.

Hl Urban Area Education & _ 61.2 Public Environmental _ 61.7
Learning 61.1 Quality 60.0

M Rural Area

Work-Life 67.3 . 58.3

Balance 672 Jobs & Earnings 565

Public Safety & 64.1 Health & Hygiene _ 66.9
Disaster Prevention 64.3 Management 65.1
L . 65.5 Civic Engagement & 57.7
Subjective Well-being 659 Governance 550

i i 74.1 Income & 614

Social Interactions 74.6 Consumption 56.3

Housing & Living Conditions 63206

m Life of Quality Urban Area
= Overall Score 63.7
s &
TEN
m
BT % S e R BT

Figure 2-9 Life of Quality Satisfaction in Urban and Rural Areas
Source: lll, October 2018
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2-4-2 » Taiwan People's Use of ICT Application Services

ICT application services comprise of Food Nutrition and Safety Information, Digital Healthcare and
Health Improvement, Disaster Prevention and Public Safety, Smart Traffic and Transportation Service,
Environment Quality Monitoring and Improvement, Digital Education and Continuing Leaning, Employment
and Innovative Startup, Instant Messaging and Internet Social Groups, Online Banking and Shopping, Digital
Entertainment and Tourism Experience, Digital Family and Smart Services, Digital and Interactive Government.
Each service has 3-5 service items. In view of the rapid development of Internet services, the awareness of
many users toward ICT application services has gradually increased. This survey continues to make rolling
adjustments to indicators with the completion of the two rounds of Delphi questionnaires in 2017 to assess the
relevance and satisfaction through indicators to confirm the quality of life. The 12 application services and their

service items are shown in Figure 2-10.

Food Nutrition and @ Digital Healthcare and Disaster Prevention Smart Traffic and
Safety Information Health Improvement and Public Safety Transportation Service

- Agricultural product and food  * Registration and enquiry

traceability - Telemedicine and integrated
- Food nutrition and care

preservation information + Healthcare and medical care

- lllegal food reporting and information
inquiry + Healthcare and management
platform

Environment Quality @ Digital Education and
Monitoring and Improvement Continuing Leaning

+ Environment monitoring and
danger notification
- Energy saving and carbon

- Digital collection services and
applications
- Digital leaning content and

reduction applications and service
promotions - Interactive digital learning
- Real-time pollution reporting service

and tracking system
- Green space maintenance and
inquiry

- Digital finance and mobile
payments

- Online shopping and
consumption information
inquiry

- Internet transaction safety
and management

- Digital integrative
entertainment and experience

+ Mobile video and audio
entertainment service

+ Smart tourism information
real-time updates

- Travel information rankings
and inquiry

- Natural disaster notification
and shelter guidance

- Accident notification and

rescue service

- Personal safety notification

and reporting

- Public safety prevention and

management

Employment and
Innovative Startup

* Integrated job matching

service

+ Innovative and

entrepreneurship matching
service

- Workplace information

disclosure and rankings

- Industrial-academic innovation

and application services

- Smart family integrated
service

- Family and community

security service

- Community living

information service network

* Smart building management

service

+ Electronic purse for
transportation service

- Public transportation
movement and timetable

- Road safety and transportation
diversion guidelines

* Intelligent parking guidance
service

- Internet of vehicles application
and services

Instant Messaging and
Internet Social Groups

- Instant messaging and liaison
service
* Online community platform
for communication and
information sharing
- Single account,
cross-platform management

Onllne Banklng and Digital Entertainment and Digital Family and Dlgltal and Interactive
Shopping Tourism Experience Smart Services Government

* Human-centric, one-stop
service

- Government service complaint
and reporting

- Public issue participation
channels

Figure 2-10 ICT Application Services in Individual Sectors and Categories

Source: lll, October 2018

Looking at the impact of ICT application services on individual quality of life in 2017, the top three most
important application services with the highest satisfaction scores are: Digital entertainment and tourism
experience, Environmental quality monitoring and improvement, and Disaster prevention and public safety.
These three application services have a profound impact on people's quality of life, indicating that people care

very much about services pertaining to the safety and the environment. When the ICT satisfaction score rises,
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the quality of life satisfaction also increases accordingly. This shows that Taiwan has become a high tech society

so that if the government continues to invest in ICT services, people's quality of life will effectively improve.

Based on the results of the ICT application service satisfaction survey conducted in 2017, the average
score was 64.1. The satisfaction score of instant messaging and internet social groups was 72.6, the highest
among all indicators, followed by smart traffic and transportation service scored at 68.5, digital healthcare
and health improvement at 67.8, online banking and shopping at 66.7, digital entertainment and tourism
experience at 66.4, digital education and continuing leaning at 64.4, digital family and smart services at 63.2,
disaster prevention and public safety at 62.6, environment quality monitoring and improvement at 61.2, digital
and interactive government at 60.6, employment and innovative startup at 59.8, food nutrition and safety
information at 56.0. Comparing the satisfaction score of the application services during the period 2015-2017,
the top three services with the highest satisfaction score were smart traffic and transportation service, digital
healthcare and health improvement, and instant messaging and social groups. See Table 2-7 for application

services with the highest satisfaction score in 2015 and 2017.

Table 2-7 | ICT Application Services Satisfaction, 2015-2017

Year 2015 | 2016 | 2017
ICT Indicator ‘ Ranking Score ‘ Ranking Score ‘ Ranking Score
Food Nutrition and Safety
Information 12 48.8 12 54.6 12 56.0
Digital Healthcare and Health 2 68.7 3 68.0 3 678
Improvement ’ ' ’
Disaster Prevention and Public 10 565 10 614 8 626
Safety : : :
Smart Traffic and Transportation
Service 1 721 2 69.8 2 68.5
Environment Quality Monitoring
and Improvement 1 54.9 9 62.6 9 61.2
Digital Education and 7 617 6 604 6 604
Continuing Leaning ’ ’ )
Employment and Innovative 9 570 1 602 1 598
Startup ’ ’ ’
Instant Messaging and Internet
Social Groups 6 62.0 1 73.0 1 72.6
Online Banking and Shopping 4 62.6 5 67.1 4 66.7
Digital Entertainment and
Tourism Experience 3 658 4 67.8 > 664
Digital Family and Smart Services 5 62.3 7 63.8 7 63.2
Digital and Interactive 8 579 8 633 10 606

Government

Source: lll, October 2018



When analyzing the difference in the use of ICT application services between urban and rural people,
the results show the use of ICT application services in urban areas is higher than that in rural areas, especially
in transportation, financial banking, education, employment, and healthcare domains. In individual regions,
Northern Taiwan has the highest ICT application service satisfaction score compared to others. On top of
that, people in Southern Taiwan had the highest satisfaction score in food nutrition and safety information

application service (See Table 2-8).
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Observing the satisfaction scores for ICT application services in urban and rural areas, the results suggest
that while people in the rural area seemed to be less satisfied with smart traffic and transportation service,
and online banking and shopping service, they were most satisfied with disaster prevention and public
safety service compared to people living in urban areas (See Figure 2-11). When it comes to smart traffic

and transportation service, the lack of transportation infrastructures such as the poor transport accessibility
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and connectivity in rural areas and the longer transportation time compared to urban areas have put rural
areas at a disadvantage; as for online banking and shopping service, due to geographical limitations,
the transportation cost will increase in rural areas. Moreover, the transportation cost of any long-distance
purchases will pass on to customers so they will need to pay more. Therefore, in the future, the rural areas
should strengthen their collective transportation service and demand forecasting service.

Digitalized and  p— 0.4 . : ing T 6.9
M Urban Area Interactive Government 60.5 Online Banking and Shopping 64.9

Rural Area Digital Entertainment and EE————————— 0.3 Smart Traffic and  p—— 458
Tourism Experience 66.6 Transportation Services 64.9

Food Nutrition and Safety Information ESG——— 560

557 o Information Application
Employment and Innovative Startup EEG—_——————— ggg Satisfaction Degree

Digital Education and Continuing Leaning EG—_——————— 233 Urban Area

Environment Quality Monitoring and  p—— ¢ 3 64.1 A
Improvement 60.8

Rural Region

63.5%

o e ¢ 9
Digital Healthcare and Health Improvement 27_1

i ; icos N 3.
Digital Family and Smart Services 640

Disaster Prevention and Public Safety |EE——————— 2421?1

Instant Messaging and Internet Social Groups [ 770297

Figure 2-11 ICT Application Service Satisfaction Scores in Urban and Rural Areas
Source: lll, October 2018

2-4-3 » Imaging How Technology is Changing the Way Young People Think

Given the fact that digital life service penetration and satisfaction research surveys often focus on the
daily digital needs of people aged 15 and over and pay less attention to teenagers aged under 15. But what
is in these teens' mind about what future may look like will shed some light on cities of the future and also
fuel the imagination about science and technology of the future. Through the collection of drawing and short
paragraph stories, the ideas about food, medicine, housing, transportation, education, and entertainment of
the future will be visualized as a reference for future development. A total of 295 artworks were collected, 40
of which from kindergarten students, 129 from grade 1 to 4 students, 111 from grade 5 to 6 students, and 15
from grade 7 to 9 students.

Among all the imaginative artworks of these teenagers about the digital life of the future, it is found
that they tended to draw less on objects related to smartphones but more to robots. Robot-related concepts
or physical forms can be seen in the home environment, transportation, and daily living scenarios. See Figure

2-12 for the imaginative cities of the future artworks of Taiwan's teenagers:
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° The imaginative future living environment is no longer limited to land, as buildings can be floating in the
sky, outer space, and the sea, and connect with each other through tunnels or signals.

* The imaginative future transportation is more a mix of sea, land and air transportations, and the capsule-

shaped flying vehicles are commonly seen in the drawings.

* In the imaginative future, people could use their mind to control robots which will perform daily activities

required, and most robots can perform a hybrid function.

Three main findings of this research are: (1) the ICT application services are highly correlated with
people's quality of life. Digital entertainment and tourism experience, Environmental quality monitoring and
improvement, Disaster prevention and public safety are the top three ICT application services care most by
the people. This indicates although people pay more attention to digital life and entertainment, increasing
attention has been drawn towards environmental safety and disaster prevention. Therefore, it is necessary
to keep track of the developments and changes of ICT application services amid the rapid evolution of
ICT technologies; (2) by comparing satisfaction scores of ICT application services between urban and rural
people, the results show there are differences in satisfaction levels smart transportation, online banking, and
disaster prevention, indicating that urban and rural people have different expectations for digital life; (3)
through the drawing and short paragraph stories, opinions from children under the age of 15 were collected
to get a grasp of young people's imaginations about future technology and lifestyle so as to discover their
expectations for the future of food, medicine, housing, transportation, education, and entertainment. At the
same time, it also outlines the infinite imagination of teenagers towards the future of smart living.

The imaginative living environment of the future The imaginative daily living of the future

Round-shaped buildings that are floating and Technology will replace human hands;
featuring the shield design humans can use their mind to control home robots.
V¥ Outer Space

A Land A Underwater A Air

The imaginative transportation of the future

Transportation vehicles can fly in the air; hybrid
(sea-land, air-land); capsule-shaped flying vehicles

Figure 2-12 The Imaginative "Cities of the Future" Artworks of Taiwan's Teenagers
Source: Ill, October 2018

26

27



Chapter 3

Countries Learning from Each Other
to Gear Up for Competitiveness —
How International Policy

Responds to Social Needs

Society 5.0, Connected Industries

The main concept is that both the entity and
the virtual interface will be linked and
/// connected by data generated from objects and
objects, people and things, people and people,
business to business, and production to
consumption to enable interdisciplinary
connections and create new added value.
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Made in China 2025, 13th Five-Year Plan
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communications, loT, and blockchain as national
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itself into an advanced manufacturing economy.
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Chapter 3. Countries Learning from Each Other to Gear Up
for Competitiveness — How International Policy
Responds to Social Needs

Digital technology, along with emerging technologies such as loT, big data, cloud computing,
Avrtificial Intelligence (Al), Augmented Reality (AR)/Virtual Reality (VR), and robotics, continues to evolve and
helps enterprises increase productivity and change how they deliver products and services. Meanwhile,
the rise of the Internet and startups, coupled with new digital business models, has also prompted the
disruptive innovation in the industry by changing how the industry earns and shares profits. Hence, the

digital economy transformation will be a major issue that all countries will need to address.

Digital economy transformation refers to how traditional industries and emerging industries
introduce or integrate with digital technology to enhance internal productivity, optimize transactions,
and create new products and business models. With digital transformation in mind, governments

around the world have launched related policies in the hope of creating their super-intelligent society.

The first is the construction of application services. Through interdisciplinary social services in the
medical, education, and manufacturing sectors, and/or public intelligence services such as security,
transportation, and national defense, the government aims to enhance people's well-being and foster

industrial competitiveness.

The second is the construction of infrastructure. A good statewide data system, coupled with complete
infrastructure, can help create an optimal information security environment and build core technical strengths

such as Al to construct an information highway and accelerate application development.

The last is the construction of an intangible culture and environment, including improving the
business and investment environment, personnel education and training, exchange of international
talents, and the transforming corporate culture. Creating a well-designed service support system will

allow society to minimize the impacts of new technologies.

Under this premise, Japan, South Korea, Singapore, the United States, European Union, China, and
Thailand, all have proposed their own emerging intelligence communications policies and are summarized

as follows:



Table 3-1 | Digital Economy and/or Al Planning of Major Economies

Country

Japan

7S
Q.d

South Korea

b

Singapore

iy

United States

European
Union

O
M :@

Thailand

Major Planning

Society 5.0, Connected
Industries

Mid-to-Long-Term Master Plan in
Preparation for the Intelligent
Information Society

Security Industry Transformation
Map (ITM), SMEs Go Digital

Establish an Al Committee

Promote the development of
emerging technologies such as
Al, autonomous vehicle, and
blockchain

Made in China 2025,
13th Five-Year Plan

Thailand 4.0 program

Objective

The main concept is that both the entity and the virtual interface
will be linked and connected by data generated from objects
and objects, people and things, people and people, business
to business, and production to consumption to enable
interdisciplinary connections and create new added value.

Build a human-centered intelligent information society.

Guide enterprises to transform, explore new technologies, and
strengthen staff training.

Serves as a key role to coordinate with US Federal Government
while dedicated to integrating the industry and academic sectors
to fully exploit the potential of Al.

With Al, autonomous vehicle, and blockchain technologies, EU
hopes to take advantage of the power of the member states and
agreements signed thereof to revise out-of-date regulations for
the provision of comprehensive systems and optimal investment
environments to help enterprises increase competitiveness.

By prioritizing Al, quantum computing mobile communications,
10T, and blockchain as national strategic industries, China aims
to transform itself into an advanced manufacturing economy.

Target 10 industries; prioritizes the development of Eastern Economic
Corridor (EEC) to build strong connections to its ASEAN neighbors
by land, sea, and air; ultimately, to drive the economic upgrade
and transformation in Thailand.

Source: Open-source information of individual counties, compiled by IlI-MIC, October 2018

3-1 » Japan

Japan is currently facing many challenges such as an increase in the elderly population, a decline
in fertility, the labor shortage, an increase in national fiscal expenditures, the increasing need for
disaster prevention, and how to rejuvenate the industry. In light of this, the government has proposed
policies such as Social 5.0, future investment strategies, and Connected Industries in order to improve
the convenience for people living in the society and solve the existing issues that stem from advanced
technologies such as Al and loT. Hence, these policies have also become the main pillars of Japan's

growth strategies. Among them, Connected Industries has been one of the most important foundations

for Japan during digital transformation.
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3-1-1 » From Society 5.0 to Connected Industries

In January 2016, the Japanese cabinet granted the 5th Science and Technology Basic Plan for the
period 2016-2020 and proposed the concept of “Society 5.0” The 5th Science and Technology Basic
Plan defines a super intelligent society as “a society that is capable of providing the necessary goods and
services to those who need them at the required time and in just the right amount; a society that is able
to respond precisely to a wide variety of social needs; a society in which all kinds of people can readily
obtain high-quality services, overcome differences of age, gender, region and language, and live active,
comfortable lives.” For Society 5.0 to be well-implemented into the industry, the government promulgated
"Connected Industries" in April 2017 to encourage new added value and productivity through the

connection of data generated from humans, enterprises, and machinery.

Connected Industries was proposed to overcome technical shortcomings of Society 5.0. The main
concept is that both the entity and the virtual interface will be linked and connected by data generated
from objects and objects, people and things, people and people, business to business, and production
to consumption to enable interdisciplinary connections and create new added value. It also identified five
priority industries, including autonomous driving and mobility services, biotechnology and materials, smart
living, manufacturing and robotics, and infrastructure safety management.

Connected Industries enable the sharing and utilization of real data between established companies
and Al technology companies to facilitate startups to develop advanced Al systems; environmental
improvement and further expansion of initiatives will assist the industry in digitalization to export digital
services and commodities to the world based on a digital business model.

- Establish a new business model for information sharing
- Develop support measures to enable the cooperation
between big companies, which hold the real information,
and the Al industry on jointly developing Al systems
- Create an advanced model and develop rule-based
demonstration programs -
- Review the Contract Guidelines on Data Utilization Rights

Sharing and Using the

“Real Information”

- Strengthen the international cooperation
with European and Asian countries

- Strengthen Japanese system exports via
International Collaboration Working
Group

= eEpilent - Enhance quality and quantity of
employees who meet international
standards of excellence

- Establish Japan’s investment ecosystem

- Strengthen support measures for local
companies and SMEs

- Promote the development
of Al chips

: B;I”d L;:p the development
of the field applicable
employees (glgs and Al RS

s technologies)

Utilization - Establish a framework
appealing to global talent

+ Enhance cybersecurity
indicators

Improving
Environments

for Data

Figure 3-1 Cross-sector Polices of the Connected Industries

Source: Ministry of Economy, Trade and Industry (METI), compiled by I1I-MIC, October 2018



. 3-2 » South Korea

The Ministry of Science and ICT of the Government of the Republic of Korea published the Mid-to-
Long-Term Master Plan in Preparation for the Intelligent Information Society in July 2017 in the hope of

realizing a human-centered intelligent information society.

The government has formulated this Master Plan to make a humane intelligent information society

a reality by conducting four major strategies below:

(1) Foster an intelligent IT society to correct market failures: Enterprises and citizens play a leading role,
while the government and the research sector provide support to foster an intelligent information

society based on public-private partnerships.

Foster Korea to be a market pioneer that enables enterprises and citizens to enhance their

competitiveness in anticipation of fourth industrial revolution and related innovations.

The government and the research sector should actively support the private-sector initiatives
through the establishment of infrastructure and ecosystems to develop original technologies and
human resources, correct market failures, especially for vulnerable groups in society, and come

out with a shared vision for the sustainable future.

(2) Formulate adaptable policies to meet social needs: Develop and implement a comprehensive policy

system that encompasses the technology, industry, and society, and make a society more human-centric

Take the needs and innovations brought about by the integration of intelligent IT, industries, and

social activities into discreet consideration.

Balance technology and industrial development policies that not only aim to improve national
competitiveness but also to improve the public opinions about social policies for employment,

education, welfare, and more.

(3) Establish major applications to strengthen core technologies: Provide strategic support to speed up
the assurance of rights and access to intelligent IT and other related resources to ensure and foster

industrial competitiveness in advance.
Intelligent IT should be applied first to industries and services that have the potential to maximize the
network effect, such as public services (defense, security, and management), healthcare, and manufacturing.

Focus on the support for data, technology, and core personnel procurement to enable enterprises to

enjoy first-mover advantages in the intelligent IT ecosystem and build up their technological know-how.
(4) Provide security guarantees to prep for the shocks: Policy reforms will be conducted for the expansion

of social security networks with social consensus.

Prepare the society for industry transformation by implementing flexible and effective policies in
education, employment, and social welfare with the support of the public.
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Raise public awareness of the negative impacts of technological innovation, such as threats to privacy,

socioeconomic polarization, etc., and establish an open, public framework to identify and manage risks.

Strategic tasks for the realization of a humane intelligent information society should be implemented

from three perspectives: technology, industry, and society.

Table 3-2

Establish world-class
infrastructure for
Intelligent IT

Technology

Objective

+ Strengthen technologies
and data as sources of
Policy competitiveness
Focus - Develop networks that
ensure secure access to

data

- Generate value from
data, the source of
future competitiveness

- Develop infrastructure
for Intelligent IT

- Establish a super-
connected networking
environment centered
on data and services

Tasks

Industry

Promote the application of
Intelligent IT to all industries

- Drive private-sector innovation

based on public-sector
examples

- Concentrate support on

industries with the potential
for significant ripple

effects (e.g. medicine and
manufacturing)

- Proactively apply Intelligent

IT to public services

+ Support private-sector

innovation by forming
ecosystems for Intelligent IT
industries

- Generate new value through

intelligent healthcare services

- Ensure the digital innovation

of manufacturing

Source: Ministry of Science and ICT (MSIT), compiled by III-MIC, October 2018

3-3 » Singapore

The Implementation of Strategic Tasks for the Realization of Humane Intelligent
Information Society

Society

Take proactive steps to reform and
strengthen the social support system

+ Reform the education, employment, and

welfare policies that form the social basis
for Intelligent IT

- Reinforce countermeasures against pending

issues (e.g. cyber threats and ethical
concerns)

+ Achieve innovation in education for the

future

- Proactively manage automation and the

diversification of employment types

- Strengthen the social security net in

response to the rise of the intelligent
information society

+ Reform laws and ethics to ensure harmonious

human machine coexistence

- Counter downsides (e.g. cyber threats

and Al failures)

The Singapore government has invested SGD 4.5 billion (USD 3.28 billion) into the Industry

Transformation Programme (ITP) since 2016 to help 23 industries under six clusters of manufacturing,
built environment, trade and connectivity, essential domestic services, modern services and lifestyle
for economic transformation. Counseling services are provided through guiding the transformation of
enterprises, exploring new technologies, and strengthening professional skills of personnel. In 2018,
more counseling services will be available for training, certification, counseling a group of Professional,
Managers, Executives and Technicians (PMET), and with the SMEs, responsible for the digital transformation

of project management to achieve maximum synergies in the digital transformation.



3-3-1 » The Government Set Up an Inter-agency Working Group to Cooperate with
the Industry

Under the Industry Transformation Program, Singapore launched the Industry Transformation Maps
(ITMs) in March 2016 for 23 industries under six clusters with an aim to create 13,000 new PMET jobs and
employ more than 210,000 workers for the Infocomm and Media (ICM) sectors by 2020. To achieve this,
the ITM has initiated three strategies:

(1) Guide enterprises and workforces from the other sectors in adopting digital technology: For instance,
the Info-communications Media Development Authority’s (IMDA) SMEs Go Digital program is
designed to provide a more structured support for SMEs to harness digital technologies and promote

innovation across departments.

(2) Use forward-looking technology to open up new areas: Promote growth through forward-looking
technologies such as information security, AR/VR, Internet of Things, Al and data analysis, and build
agile Al ecosystems and leading artificial intelligence centers;

(3) Strengthen ICM professionals and company's core strengths: providing ICM skills training to the

people and developing new market opportunities with strategic partners.

3-3-2 » Singapore SMEs Go Digital Program

SMEs contribute nearly half of Singapore's GDP and employ two-third of the country's workforce.
Therefore, the Info-communications Media Development Authority (IMDA) proposed the SMEs Go
Digital program in 2017 to provide a more structure support and resources for SMEs to harness digital
technologies, including manpower, consultancy services, and rising standards. The Singapore government
launched the SME Go Digital program, which aims to help SMEs transform, increase productivity, manage

corporate costs, find new profit opportunities and expand operations.

Since May 2018, the government has been responsible for conducting programs and plans to drive
digital transformation of SMEs through training, certification, counseling PMETs, and cooperating with

SMEs. For instance, the IDP (Industry Digital Plan) is designed to assisting SMEs from five perspectives:
(1) Digital Roadmap: Understand the digitalization readiness within enterprises and improve employees'
digital skills;
(2) Digital Consultancy: Seek clarity in the digitalized journey with basic advice or in-depth consultancy;
(3) Digital Solutions: Select pre-certified digital solutions to achieve the digitalization goal;
(4) Digital Sector Projects: Participate in the pilot projects led by the industry leaders;
(5) Digital Project Management Services: Implement digital solutions and digital project management
services to maximize outcomes.
The Singapore government's approach is to assist the domestic digital solution providers while solving
and addressing problems for SMEs to achieve a win-win and balance the domestic supply and demand.
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The ITP Helps Digital Technology Deployments

Provide SMEs step-by-step P
help based on which stage Help SMEs in lﬁ@ﬂ 2\ )

they are on to drive digital  six sectors: - ) — ’ security
transformation retail  food services logistics wholesale environmental g¢nyvironmental
trade services services

Provide professional advices for The Digital Technology
Work with influential partners the developmept of.digital Solt{tion Standard Funding
technologies via Previously Approved by the
new SME digital technical center Government Springing up
- Participate in pilot projects with IMDA - Focus on Big Data analysis, - Gain IMDA pre-approved
such as AR-supported sensors and cyber security, and loT and easily-adopted digital
autonomous systems - Participate in workshops technology solutions
- Over 70% of subsidies are offered or seminars to advance
to each SME, up to SGD 300,000 digital skills

Figure 3-2 Strategic Measures under Singapore's SMEs Go Digital
Source: IMDA, compiled by IlI-MIC, October 2018

3-4 » United States

The US government has a 40% increase its investment in non-confidential Al R&D since 2015. In the fiscal
year 2017, it invested about USD 2 billion in Al-related technology in 2017 (excluding the Pentagon). The White
House plans to prioritize the funds toward Al such as autonomous systems, computing infrastructure, and
machine learning, to combine the power of industry, academia, and government to develop Al.

3-4-1 » The Government Increases the Al Budget and Relaxes Supervision

In a meeting initiated by the Office of Science and Technology Policy (OSTP) in May 2018 and
chaired by Michael Kratsios, the chief technology adviser of the US President, the participants hoped
that the US government could invest more to ensure the United States to continue leading the way in Al
technology while at the same time resisting potential threats from China.

The US government is already aware that Al is highly related to military and industry competitiveness.
The Deputy Technical Director of OSTP also pointed out it is necessary for the United States to stay ahead in
the Al, and the industry also calls on the government to pay more attention to Al, saying that the US is losing
its advantage. Since Al technology plays a key role in the next battlefield, many countries have increased
their investments. United States Department of Defense (DoD) has concerns that the competition between
Al platforms and applications may become a new Al arms race.

The White House program prioritizes Al R&D in areas such as autonomous systems, computing
infrastructure, and machine learning. The US government will also reduce regulatory barriers to support the



use of Al in military and civilian activities, allowing Al developers to access information from the US national
laboratory network and extract information from taxpayers without violating privacy rights and national security.

3-4-2 » The Government Set Up an Inter-ministerial Group and Cooperated with
the Industry

The US government reached a number of policy consensuses and announced achievements at the

Summit on Artificial Intelligence for American Industry.

Table 3-3 | Key Takeaways from the Al Summit

Consensus Selected Committee Objective
Select Committee on OSTP, National Science Foundation, the Office .
e . . Help coordinate the development and use
Artificial Intelligence of Management and Budget, the Office of the
. - . N ) . of Al between the Federal Government,
(hosted by the National Federal Chief Information Officer, National Security dust 4 dernia t A
Science and Technology Council, and the Defense Advanced Research ~ ||o ooy NG acacemia to suppor
. ) R&D efforts.
Council) Projects Agency.

Develop partnerships with the industry
to integrate resources for DoD and
Establish Joint Artificial DoD (Department of Defense), DIUx (Defense intelligence systems, and hundreds
Intelligence Center Innovation Unit Experimental) of Al-related R&D efforts currently
underway to accelerate the deployment
of Al tools.

Encourage the participation from diverse
industries to achieve a certain degree
of balance in the composition of
enterprises.

Amazon, Facebook, Google, Intel, Microsoft,
Bank of America, Boeing, GE, Ford, Goldman
Sachs, and Walmart, etc.

Encourage participation
of big names

Source: Summit on Artificial Intelligence for American Industry, compiled by I1I-MIC, October 2018

3-4-3 » Eliminate Shocks and Doubts

Summit on Artificial Intelligence for American Industry has outlined various ways to improve Al
development in the United States, including the creation of many robotic startups in Pittsburgh. This can be a
positive teaching material on how to make up for the loss of job opportunities due to the automation process.
To increase employment opportunities will be the final desired outcome. For example, robotic startups are
now hiring engineers, scientists, accountants and executives, meaning that the Al industry will not directly
lead to large-scale unemployment. In addition, OSTP will soon announce a five-year strategic plan to improve
Science, Technology, Engineering, and Mathematics (STEM) education. The main goal is to increase the size
of future Al R&D personnel. The emergence of Al has brought the unexpected increase in job demand.

3-5 » European Union

The European Union (EU) recently has promoted the development of emerging technologies such

as Al, 5G, autonomous vehicle, and blockchain. Taking advantage of the power of the member states and
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agreements signed thereof, the EU aims to revise out-of-dated regulations for the provision of comprehensive
systems and optimal environments to develop relevant industries while stimulating economic growth.

3-5-1 » Planning and Formulation of Blockchain Standards

The European Commission (EC), which intends to become a global blockchain hub, announced the
establishment of the EU Blockchain Observatory and Forum, with a purpose of collecting blockchain-related
information, monitor and analyze relevant trends to facilitate blockchain technology development in the
Europe. To drive the progress of the European financial technology industry and to prevent the impact from
the Brexit, EU stated in early 2018 that it plans to develop a common blockchain technical standard and
simplify the authorization and registration system of the EU's national financial technology sector.

The EU believes that blockchain technology is promising in finance and other areas, but it must
regulate cryptocurrencies. For example, Steven Maijoor, chairman of the European Securities and
Markets Authority, said that the initial coin offering (ICO) lack of regulatory protection and thus has a
relatively high risk. In addition, the degree of development of blockchain technology in member states
will lead to difficulties in the formulation of common standards. For example, Germany and Switzerland
have relatively fast pace in the development of blockchain technology, but if they wait for the rest to
keep up, it will slow down the EU's development in this area.

3-5-2 » EU Launches "Coordinated Plan on Al" and Regulatory Initiatives Promote
Data Openness

In anticipation of the hike in commercial value of Al in the future and in response to many social
challenges arising from the rise of Al technology, the EC is trying to raise relevant expenditures, encourage
private and public investments, and develop standards and governance frameworks to ensure the ethical use
of Al and data by the end of 2018. “"Coordinated Plan on Al” is expected to be launched before the end of
2018, and through cooperation with the 28 member states of the European Union, it aims to maximize the
investments to national levels, encourage synergies and cooperation across the EU, exchange best practices

and collectively define the way forward to ensure the EU as a whole can compete globally in the Al space.
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Figure 3-3 Global Commercial Value Related to Al, 2017-2022 (in USD Trillion)
Source: Gartner, compiled by IlI-MIC, October 2018



In terms of law and ethics, the EC is to present ethical guidelines on Al development by the end of
2018, based on the EU's Charter of Fundamental Rights and taking into account principles such as data
protection and transparency, and building on the work of the European Group on Ethics in Science and
New Technologies. It is set to invest about 20 billion euros before the end of 2020 for "Al research and
innovation", including public and private institutions. Moreover, an additional 1.5 billion euros will be
invested under the framework of the Horizon 2020 project between 2018 and 2020 with an aim to attract 2.5
billion euros from existing public or private partners. The EC is also considering using the European Fund
for Strategic Investments to provide additional investment and support for companies and startups in Al-

related projects. The total investment in key areas will exceed 500 million euros by 2020.

To stimulate the development of Al, the EC also considers open access to data, such as public sector
data for use, and is also committed to creating relevant measures to simplify data sharing, including a
new set of recommendations for sharing scientific data, guiding public and Private units carry out data
sharing and cooperation, as well as data sharing between enterprises. Other related issues are also listed
as priority development projects, such as enabling EU citizens to securely access their own health data
and supporting multinational services; personalizing medical care through the EU's data infrastructure;
and enabling researchers and other professionals to collect related resources, including data, storage

capabilities, expertise and computing, while protecting data privacy rights of EU.

3-5-3 » Formulating a Technical Policy and Aiming to Begin Fully Automatic Driving in 2030

With the continuous development of autonomous driving technology, the EU announced that the new
goal is that most of the new cars can have a networking function in 2019. By 2022, all new models can be
connected to the network, and the models that do the autonomous driving at a low speed will hit the market

prior to 2030. The car will then goes on sale and enter the era of fully automatic driving society in 2030.

At present, most countries' traffic safety regulations are based on the Geneva Convention on
Road Traffic signed in 1949. The monitoring obligation of civilized driving is completely incompatible
with autonomous driving technology. If the road traffic law is not revised, it will be difficult to test on the
general road. Therefore, the EU has formulated a revised policy on road traffic for all member states this
year, so that countries can carry out legal revisions. It is hoped that before 2021, 11 new safety systems
such as automatic emergency vehicles will be installed in EU countries. And the installation of the

driving recorder will be compulsory in order to promote the sale of autonomous vehicles from 2022.

3-6 » China

The Chinese government has declared the direction of national strategic development and
Chinese president Xi Jinping said in a speech that "A new generation of technology represented by
artificial intelligence, quantum information, mobile communications, internet of things and blockchain is
accelerating breakthrough applications” and emphasized the need for China to focus on technological

development and become the global center of science and technology.
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3-6-1 » Blockchain is One of the Strategic Industries of China

As early as October 2016, the Ministry of Industry and Information Technology (MIIT) has released
the “2016 China Blockchain Technology and Application Development White Paper”. In December of
the same year, the blockchain was included in the "13th Five-Year Plan." Recently, blockchain technology
will be integrated with "Made in China 2025" and the Internet to become a national strategic industry.
Once listed as a national strategic development industry, it will be fully supported by the government.
Therefore, it is expected that China's blockchain industry will receive a series of government resources

including policies and subsidies to promote the overall industry.

Although China affirms the widespread use of blockchain technology, it also cracks down on
cryptocurrency and ICO by prohibiting any ICO and cryptocurrency transactions, and forcing all websites
involved in cryptocurrency transactions to shut down. In addition to the illegal public financing of ICO, any
illegal activities such as the suspected of illegally selling tokens, illegal issuance of securities, illegal fund-
raising financial fraud may result in financial risks and cause worried as there are investors or companies

who use cryptocurrency to transfer large amounts of funds overseas and have difficulty to trace.

3-6-2 » Industrial Internet of Things (lloT) Sets the Direction of Development According
to Local Industry Characteristics

The "Made in China 2025" is designed to transform China from a manufacturing giant to a world
manufacturing power. In recent years, China has continued to promote many policies and incentives. The
Ministry of Industry and Information Technology announced in June 2018 the latest development trend
for future lloT. With the continuous introduction of central industrial policies, the development of lloT has
gained more and more attention. The major manufacturing provinces including Shanghai, Beijing, Tianjin,
Guangdong, Jiangsu, Zhejiang, Fujian, Anhui and other industries have also issued industrial development
policies to accelerate the lloT application industry. Based on the current situation and advantages of industrial

development of various provinces and cities, the development directions can be more clearly defined.

Table 3-4 | lloT Important Local Industrial Policies

City Planning Programs and Projects
Shanghai City Shanghai Industrial Internet Industry Innovation Project Implementation Plan

) Guangdong Province's Implementation Plan for Deepening Internet and Advanced
Guangdong Province ; )
Manufacturing Industry to Develop Industrial Internet
" ) Zhejiang Province's Implementation Plan for Deepening Internet and Advanced
Zhejiang Province . .
Manufacturing Industry to Develop Industrial Internet
Organizing and Implementing 365 Project of Industrial Internet Innovation and

Jiangsu Province - -
Development in Jiangsu Province

Source: Local Economic and Information Technology Commissions, Shanghai Municipal People's Government, compiled by IlI-MIC,
October 2018



China's local governments plan for the next phase of lloT development, and also develop a “path
plan” based on their respective industry status and characteristics to be in line with local needs. For
example, the Jiangsu Province focuses on six advanced manufacturing clusters: new energy equipment,
construction machinery, Internet of Things, biomedicine and new medical equipment, core information
technology, automobiles and components, and aims to build 50 standard projects by 2020 to enhance

the competitiveness of the industry.

3-6-3 » Establishing Parks and Fostering Enterprises to Promote the Development of
Al Industry

Through the "Made in China 2025," China has vowed to improve its research and development
capabilities in innovation and technology, and Al prospects are promising. Since the 1980s, Zhongguancun,
located in Haidian District, Beijing, has transformed into a high-tech R&D center from a suburb that was
originally known for its higher education and scientific research. Now Zhongguancun is the cradle of many
technology companies and has developed many smart solutions. There are more than 1,000 companies
in Zhongguancun, 56% of which are start-ups. The industry covers retail, medical care, education, services
and the automotive industry, and is known as China's Silicon Valley. The successful transformation of

Zhongguancun demonstrates China's determination to develop a world-class technology industry.

In terms of enterprises, the three giants of technology industry: Baidu, Alibaba, Tencent (also
known as BAT) and JD.com, are actively developing creative hubs and investing billions of yuan in
funds for Al projects. On the government side, the Beijing government has also actively funded the
development of Al technology. In 2017, the Ministry of Science and Technology of China announced that
it had commissioned BAT and Al voice recognition technology leader iFlytek to build an Al-based open
innovation platform for various fields; in January 2018, it announced an investment of USD 2.1 billion to

set up a new Al industrial park on the outskirts of Beijing.

3-7 » Thailand

In 2016, the Thai government presented an economic reform program, called Thailand 4.0, which
targets 10 industries; prioritizes the development of the Eastern Economic Corridor (EEC) to build
strong connections to its ASEAN neighbors by land, sea and air; providing corporate tax exemption to

attract foreign investment to drive the economic upgrade and transformation in Thailand.

3-7-1 » Accelerating the Digital Transformation of Government Agencies

In recent years, the Thai government has aggressively promoted the digital transformation policy
Thailand 4.0. In the near future, the government has set up a committee to promote digital infrastructure
such as big data, data centers and cloud computing. The participating institutions cover 20 public entities,
including the national economy of Thailand. The National Economic and Social Development Board and the
Electronic Government Agency of Thailand will adopt digital transformation strategies at the faster pace.
Its purpose is to manage the data and information collected by public agencies to assist the government in

making future decisions, promoting the digital transformation of Thailand 4.0, and reducing operating costs.
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3-7-2 » The Central Bank Develops Digital Currency

Governor of the Bank of Thailand Veerathai Santiprabhob said in July 2018 that the bank has
been dedicated to developing the application of blockchain technology for cross-border financial
flows and licensing. The first phase of the bank's digital currency verification trials are set to complete
by March 2019. This aims to make inter-bank transactions with digital currency easier so as to increase
the efficiency of Thailand's financial market infrastructure. The bank has been launched a project in
cooperation with eight financial institutions in Thailand to create a digital currency on R3's Corda open-
source platform. to help achieve domestic transfers in Thailand. In addition, the bank will pay more

attention to the adoption of digital payments to improve electronic payment transactions.

3-7-3 » Establishing Several New "True Digital Park"

Thanasorn Jaidee, president of True Digital Park, a large digital campus built by Thailand's largest
telecommunications group True Corporation said that Thailand's 4.0 policy and the Eastern Economic
Corridor will enable the rapid advancement and deployment of new technologies in Thailand. True
Digital Park was founded to become be the country's first Government Digital One-Stop-Service Center
to provide government assistance to start-ups and corporate tenants. With an area of 77,000 square
meters, it will likely to be the largest digital park in Southeast Asia and officially open in the fourth
quarter of 2018.

3-7-4 » Ratio of Enterprises Exploring and Implementing loT Solutions

Thai companies rank first in ASEAN as they spare no efforts to explore and implement loT solutions
in order to increase productivity and innovation. This should be attributed to the efficient provision
of government policies and investment incentives for software and hardware infrastructure. The Asia
loT Business Platform conducted a survey and the findings suggest that up to 89% of companies in
Thailand had explored and implemented loT solutions in 2017. Thailand had the highest ratio among
ASEAN countries, followed by Malaysia, Indonesia, the Philippines and Vietnam. The ratio of Thailand's
exploration and implementation of 10T solutions in 2018 has risen to 92%, and manufacturing industry
accounts for the highest proportion of total industrial value at 27.4%, and the adoption and deployment

of loT solutions is an essential transition to the new economy.
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Figure 3-4 Ratio of Companies Exploring and Implementing loT Solutions in the ASEAN Region in 2017
Source: Asia loT Business Platform, compiled by I1I-MIC, October 2018



3-8 » Summary

By summarizing and comparing several innovative economic policies of several countries of the
world and important trends of major players, how governments around the world have supported their
key tasks or have increased budgets for digital translation projects in Al, 5G, and blockchain. The talent

cultivation and attraction are extremely important.

For example, China will invest a great deal into Al, robots, and blockchain. The EU focuses on
building a digital Europe, enabling member states to reach agreements and cooperation on Al, blockchain,
autonomous driving and 5G to spur the development of key emerging technologies. The United States is
investing more resources in the Al industry in order to maximize the potential of Al by combining resources
from industry, academia, and government sectors. For instance, OSTP will improve STEM education. During
the government and industrial transformation, Taiwan needs a new kind of thinking towards innovation.
The national communication policy of the abovementioned countries has demonstrated their ambitions to
conduct digital transformation and smarten up major science and technology policies. These should have
profound influence on Taiwan's major initiatives such as Digital Nation & Innovative Economic Development

(DIGI") program, digital construction, and Al Taiwan Al Action Plan.
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Chapter 4. DIGI" Taiwan — Toward a Smart Sustainable Human-centric Nation

Chapter 4. DIGI" Taiwan — Toward a Smart Sustainable
Human-centric Nation

Taiwan faces the changes in the economic and social structure and encounters challenges associated
with aging society, low birth rate, energy crisis, resources depletion, and environmental pollution,
and cannot only imitate the German government's "Industry 4.0" which focuses on manufacturing
development and the US government's "Advanced Manufacturing." Instead, Taiwan should also take
into account Japan's "Society 5.0" that concentrates on balancing economic development and solves
social issues by utilizing technological innovation to solve the problems and challenges that it currently
encounters. Based on the advanced technologies for the Fourth Industrial Revolution (Industry 4.0) such
as loT, Big Data, Al, and Robotics, cross-domain integration will be applied to social life with science and
technology policy support of the government to implement innovations for the future society. This will
achieve new values and new services in Taiwan's industry and change people's lives with improved quality
and convenience. For this reason, the Taiwan government has promoted a program named DIGI" which is
short for Development, Innovative, Governance, and Inclusive Plus which is designed to transform Taiwan
into a digital nation and innovative economy from 2017 to 2025. This program not only aims to enhance
the competitiveness of the industry but also to improve the convenience of people's life and solve the
problems existing in the current society to make a human-oriented intelligent society a reality.

Toward a Smart Sustainable Human-centric DIGI*

Asian Silicon

Valley

+ Biomedical Industry
Experience + Smart Machinery
Economy + Green Energy
Technology
- Defense Industry

Open Society
Data Economy

g

Sustainable Society
Circular Economy New Agriculture
Healthy Diet

Energetic Trading
Digital Finance

Create an Excellent Innovation Ecosystem for a Digital Nation (Connecting the World)

Digital Economy Digital Government Network Society Intelligent Cities

Strengthen the Supplementary Measures of Digital National Infrastructure

Create a Friendly Foster Interdisciplinary Research and Develop
Legal Environment Digital Talents the Advanced Digital Technology

Construct a Beneficial Infrastructure for Digital Innovation
Figure 4-1 Toward a Smart Sustainable Human-centric Nation with DIGI* Program

Source: Office of Science and Technology, Executive Yuan, October 2018

The DIGI" program has succeeded in implementing into five major smart living applications:

5G Development Strategy, Digital Learning, Digital Rural Education, Smart Government, and Smart
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Township. Similar to “Society 5.0, the DIGI" is able to respond changes in social, economic and industrial
structures to help improve people's living environment, develop technologies, and ultimately transform
itself into a digital industry before being exported to overseas. In response to future trends, the DIGI”
program will respond flexibly to domestic and international situations while continuing to consolidate the
resources of the central and local governments, as well as the private sector, to promote interdisciplinary
communication. The government's actions in adjusting laws and regulations, program planning and

implementation, and policy guidance are summarized as follows.

@ 4-1 » Taiwan's Telecommunication Policy Promotions
4-1-1 » Digital Nation & Innovative Economic Development Program (DIGI")

Proposed by the Executive Yuan of Taiwan in 2016, the DIGI" program is designed to transform
Taiwan into a digital economy and to continue former development programs. Through the construction
of fundamental infrastructure, the government aims to strengthen the regulatory and talent cultivation
environments by building a digital innovation ecosystem and expand the scale of the digital economy
and, ultimately, achieve a vision of becoming a high-value digital nation. Aligning with the national policy
directory "Digital Nation, Smart Island," the DIGI" program is intendeds to “develop a network-active
society, promote high-value innovation economy, achieve a rich digital nation.” The goal is to create a
reliable digital environment, provide digital government services, protect the rights of individuals within

society’s network and ensuring digital innovation is introduced to the industries.

Key development strategies of DIGI" program include: Constructing a digital environment that
benefits digital innovation (DIGI"Infrastructure), deepen and enhance previous R&D in acquiring
independent technical solutions (DIGI Innovation), create a cross-domain digital talent development
platform (DIGI'Talents), adjust digital innovation regulations of a digital nation (DIGI"Regulations), prompt
digital innovation to support industry transformation and upgrading (DIGI"Industry), boost digital economy
development through the software and hardware integration (DIGI"Globalization), encourage youth
entrepreneurship and SME re-entrepreneurship (DIGI Incubation), implement "broadband human rights",
achieving an open government and inspire internet social energy (DIGI"Governance), and collaborate with
local government to build smart cities and strength regional innovation (DIGI*Cities).

To achieve a vision of becoming a high-value digital nation, the DIGI" program has set out three major

indicators: "Active Internet Society", "Innovative Digital Economy", and "Advanced Broadband Environment."

(1) Active Internet Society:
* By 2020, the digital living service adoption of the general public will reach 60% and further reach
80% by 2025.

° By 2020, Taiwan hopes to acquire top 12 of the global national e-competitiveness ranking and
reach top 6 by 2025.
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(2) Innovative Digital Economy:

* Digital economy is estimated to contribute 25.2%, or NTD 4.8 trillion, of Taiwan's GDP in 2020, up
from 20.3%, or NTD 3.4 trillion in 2015 and expected to reach 29.9%, or NTD 6.5 trillion, in 2025.

* Production value of digital software economy will increase from NTD 1.1 trillion in 2015 to USD 1.7
trillion in 2020 and further to NTD 2.9 trillion in 2025.

(3) Advanced Broadband Environment:

* By 2020, broadband internet is to reach speeds from the current 100Mbps to 1Gbps (with 90%
internet coverage), which is 10 times faster; by 2025, the speeds are to reach 2Gbps (with 90%

internet coverage).

* By 2020, Taiwan is set to make the "broadband human rights" a reality while ensuring disadvantaged
people have the access to 10Mbps broadband services and further to 25Mbps by 2025.

By implementing the DIGI" program, Taiwan has been able to accelerate its digital economy developments,
allowing Taiwan to transform from a manufacturing- to an innovative-centric ecosystem to become a
digital government. With higher levels of informatization and intelligence, Taiwan aims to give its people
better lives while building an equal and active internet society, and sustainable and active intelligent

cities through digital economic development and digital construction.
4-1-2 » Al Taiwan

With the maturity of technologies like Big Data, cloud computing, machine learing, and speech
recognition, the development of Al has become a trend that cannot be overlooked. In July 2017, the
Executive Yuan held the "Smart Systems and Chip Industry Development Strategy Conference." A total
of 500 domestic and foreign representatives from the industry, government, academia, and research
sectors participated in the event. Based on opinions from various sectors, the Executive Yuan aims to

promote plans to facilitate the industry in overcoming Al challenges.

In terms of strategy, five action plans have been proposed and implemented aligning with 5+2
industrial innovation, forward-looking infrastructure, and smart city projects to jointly promote smart
technology applications. Five action plans are as follows:

1) Al Talent Program: Cultivate, train, and attract Al talent. By cultivating 1,000 elites, training 10,000
el Yy 9 g
pioneers, and attracting global talent in Al to ensure Taiwan has sufficient Al talent.

(2) Al Pilot Project: Focus on research areas that have niche advantages. Adopt open competitions
and announced selection methods in selecting domestic or foreign teams to carry out execution.
By combining advanced research, talent cultivation and scientific research projects, we will establish
an integrated mechanism with enables information sharing, horizontal communication and vertical

integration, which can be used to shape Taiwan's Al advanced research network.

(3) Al International Innovation Hub: Foster over 100 Al startups to develop international Al innovation clusters
by encouraging international and local collaboration and leading brands to set up R&D centers in Taiwan.
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(4) Open Test Fields and Regulations: Open fields that encourage Al application testing, forming an
ecosystem which allows free flow of open data, while accelerating adjustments of relevant regulations.

(5) Al for Industrial Innovation: Establish an Al innovation and demand-driven matching platform to provide
talent training and matching services for 5+2 industrial innovation; establish a better Al environment to
drive Al-based innovation and transformation in SMEs and help the industry solve issues.

"Al Taiwan" program is an initiative designed to strengthen Taiwan's existing advantages and uses
hardware as economic driving force and software as pulling force in combining the momentum from
international partners to help Taiwan become a hub for global smart technology and innovation. This will
ensure Taiwan to have a front-mover advantage and opportunity in the next wave of intelligence revolution
in pushing Taiwan to the higher levels of economic development. Through consolidation resources from all

sectors, "Al Taiwan" program aims to achieve three main objectives:
(1) Taiwan aims to cultivate 1,000 high-end Al talents to develop Al technology by 2021, alongside
10,000 pioneers to broaden Al application in different industries.

(2) use the Al Pilot Project to promote Al on Device, allowing Taiwan to become top 3 Al chip

manufactures in the world.

(3) the promotion of talent and industry cultivation has helped Taiwan achieve number one in specific
Al application industry sectors.

Table 4-1 | Al Taiwan's Five Action Plans and Strategies

Action Plan ‘ Strategies Unit In-charge

Ministry of Science and Technology (MOST), Ministry of

Cultivating smart technology elites Education (MOE), Ministry of Economic Affairs (MOEA)

Al Talent
Program Training smart technology pioneers MOST, MOE, MOE, Ministry of Labor (MOL)

Attracting global Al talent MOEA, MOST

Focus on research and discover niche Office of Science and Technology, MOEA

advantages
Al Pilot Project
Develop world-class advanced Al MOST, MOEA, National Center for Cyber Security
research network Technology (NCCST), MOE
Al International  Foster 100 Al-related startups MOEA, MOST
Innovation Hub Develop international Al clusters MOEA, MOST
MOEA, MOST, Environmental Protection Administration
] Open fields and data for testing (EPA), Ministry of Transportation and Communications
Open Test Fields (MOTC), Ministry of Interior (MOI)

and Regulations
Research and analyses in Al related National Development Council (NDC), BOST, Relevant

laws and regulations ministries and departments
Match 5+2 industrial innovation with  MOEA, MOST, NDC, Council of Agriculture (COA), MOE,
Al for Industrial  A| talents MOL

Innovation
Enable Al-driven innovation in SMEs  MOEA, MOST

Source: Digital Innovation & Governance Initiative (DIGI") Committee, Executive Yuan, compiled by IlI-MIC, October 2018
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4-1-3 » Forward-looking Infrastructure Development Program-Digital Infrastructure

Amid the growing popularity of digital technology, the interaction between people and machines
will be increasingly frequent. With such relationship in existence, the government can provide a fair digital
environment which allows the public to enjoy convenient digital services without being affected by individual-
specific conditions. With the concept of resource allocation and shared prosperity in mind, it is necessary to
first consider urban-rural differences to ensure that future construction can effectively improve the comfort,

convenience, and security of people's lives.

The positioning of digital construction is to accelerate the construction of domestic infrastructure
required in a superfast broadband network society, build civic and public networks to improve the quality and
safety of people's lives and promote the development of digital cultural and creative industries to achieve the
ultimate goal of the DIGI” program. In the realization of a superfast broadband society and a smart country

and becoming a global digital paradigm, the following five priorities of action have been set:

(1) Promote network infrastructure security and provide secure network services — Network security:

Improve national information environment safety to ensure the security of the country and its people.

(2) Complete digital inclusion to protect human rights using broadband services — Broadband construction:

To ensure that vulnerable populations have access to basic network bandwidth and cloud resources.

(3) Development of the digital culture and creativity industry and popularization of high-quality services

— Content construction: Driving the digital culture and creativity industry into a trillion industry.

(4) Establishing an open government and intelligent city services — Service construction: The widespread

adoption of smart services to improve the quality of people's lives.

(5) Building the next generation scientific research and smart learning environment — Talent cultivation:

Everyone should have access to innovative digital learning environments.
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Table 4-2 | Five Main Pillars of Digital Infrastructure

Pillar Project Name Schec.iuled Unit In-charge
Period
Establ}shment of green energy cloud datacenter 20182021  NDC, MOE
for civil servants and teachers
Enhancement of |nforma?t|lon security and regional 2017-2020  NCCST
Network defense for entry-level civic servants
Security Enhancement of disaster prevention and mitigation National Communications
) B 2017-2020 o
mobile communication infrastructure Commission (NCC)
_Enhancement of National information security 20172020  NCCST
infrastructure
Netwo_rk enharTcement for rural health clinics and 2017-2020  MOHW
Broadband patrolling medical centers
Construction  Rural broadband network prevalence 2017-2020 NCC
National broadband network prevalence 2017-2020  MOE, MOI, MOEA
National memory database and digital value-added MOC, National Palace Museum,
s 2017-2021 e
applications Academia Historica
Content Promotion of foresight infrastructure plan for high
Construction '_ronion ortoresight infrastructure plan for g 2017-2020  MOC
resolution TV content
New media cross-platform content production 2018-2021  MOC
Prevalence of intelligent city applications 2018-2020 MOEA
Service Public civic loT construction 2017-2020  EPA, MOTC, MOST, MOEA, MO
Construction
Somatogensory Technology Base — Somatosensory 20182021  MOEA
Park Project
Establishment of smart campus network 2017-2020  MOE
Enh»ancement of_cl|g|ta| t(_eachmg :_anol application 2017-2020  MOE
environment of information learning
H|gh—s.choo.| academic network optimization and 20172020 MOE
Talent bandwidth improvement
Cultivation : . ;
Establls_hment of cloud services and big data 20172020  MOST
computing platforms
Self—'buult, high-end instrument equipment and 2017-2020  Academia Sinica, MOST. MOEA
service platform
Smart robot innovation self-building base 2017-2020 MOST

Source: Executive Yuan, compiled by IlI-MIC, October 2018

4-1-4 » Promotional Initiatives of Service-centric Smart Government

Since 1988, Taiwan has engaged in the promotion of digital transformation for 20 years. Amid the
development of digital technology, interaction between people and the government has changed. Therefore,
the government must actively address changes and implement appropriate responses. The mid-term plan-
"5th Phase e-Government Program-the Digital Government" proposed by the National Development Council

focuses on utilizing big data collected from the clouds the Internet of Things to improve the government's

services and become a pioneer among global digital governments.
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The National Development Council will use the Executive Yuan's overall planning of the DIGI" program
as a guide to transform the “5th Phase e-Government Program” into a “Smart Services Government
Promotion Plan”, in order to meet the needs of the people and provide a more secure and convenient living

environment while enhancing national competitiveness.

This phase will use value of data to expand the depth and scope of public services, integrate
information services, and implement transparent governance. The two major strategies promoted under
this project are as follows:

(1) Development of cross-domain one-stop integration services:

* Professional decision-making: public-private partnerships collect the wisdom of the people, and

analyze the huge amount of data to make wiser decisions.

* Service integration: Provides a government service portal with a unified operation method and

enhances the digital service quality across all government offices.

* Data activation: Use personal data safely to provide more convenient and personalized services.

Table 4-3 | Promotional Strategy #1 of Service-centric Smart Government

Strategy #1: Develop Cross-field One-stop Integrated Services

Pubic-private cooperation to gather public wisdom
1. Establish a team of experts and scholars in the specific fields

2. Provide one-stop guidance services for internal affairs, commercial and labor affairs, financial
reporting, social welfare, and medical care

3. Each year select three or more digital service scenarios to facilitate the revamping of service processes

Big data analysis to help good decisions take shape

Professional 1. Government affairs decision-making: Consolidate the business information collected from the

Decisions Executive Yuan and affiliated ministries to integrate with social media data ad research data to
improve the quality of a decision

. Environmental sustainability decisions: Real-time surveillance to monitor environmental data to
accurately analyze environmental changes or pollution trends.

. Industry development decision-making: In response to Taiwan's political promotions of green
electricity and e-commerce, business data of the MOEA is used as a basis to combine with
government's open data to explore new opportunities from the emerging industries.

4. Human Resources Training Decision-making: Promote the appropriate use of talent by recruiting

them via the public servant recruitment method

N

w

Develop digital services which can ensure front-end unity and back-end integration, in addition to

ii;v;r:tion being able to integrate the resources of government agencies and being able to provide the public
with convenient and quality service procedures through one-stop site entry.
Provide the public with data autonomy for better efficiency
1. Offer downloads for virtual integration: Integrate personal information and public service information
Data related to personal life, scattered at various agencies to provide a more convenient and secure
- personal services.
Activation

N

. Provide accurate digital services: With the consent of the public, the government or non-government
institutions can use the public information to provide online consultation services and provide
people-oriented convenient services

Source: NDC, compiled by IlI-MIC, October 2018
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(2) Creation of a multi-collaborative environment:
* Data governance: Establish complete data application specifications based on data, circulation,
information, and service aspects.

* Open collaboration: Through central-local one-stop integration service platform to combine with

national collaboration to enhance data value.

* Public participation: Information technology is applied to democracy politics and to promote a

platform service across agencies and departments.

Table 4-4 | Promotional Strategy #2 of Service-centric Smart Government

Strategy #2: Create a Multi-collaboration Environment

Establish comprehensive data application specifications from data, circulation, information, and
service aspects to promote the exchange efficiency across platforms and enhance the value of
Data disclosed information to further streamline the quality of government services; after de-identification
Governance of personal data, big data applications will be provided while safeguarding the personal data of
the people to optimize government administration and personal data of the people to optimize
government administration.

Emphasize national collaboration, enhance data quality and usage efficiency through the

development of one-stop government services

1. Seamless connection of central and local services: Coordinate regional governments to
assess internal sharing systems and external sharing services; establish a common business
circle, assist central and local governments with data integration to promote service process
transformation; provide counselling services to introduce quality information services to local

Open -
P governments such as care for the disadvantaged.

Collaboration

N

Data openness to encourage transparent governance: Establish a cross-ministry data standard
working circle to promote data standards for 9 domains such as commercial, finance, and
taxation; promote a common application interface as the default function of the government
business; promote the quality of the government's data quality and standardization mechanisms
by establishing data application evaluation measures and encouraging the innovative
applications based on government data.

Information technology is applied to democratic politics to promote more diversified citizen

participation with multiple channels and mechanisms

1. Implementation of digital opportunity surveys to shorten digital divide: Regularly conduct
personal/household digital opportunity surveys to get a full grasp of the current situations
of Taiwan's IT society and to establish a mechanism which allows long-term comparison with
international ones, for government agencies to use as reference to assess and promulgate policy
to shorten the digital divide

2. Nationwide participation in public policies through the internet: Promote inter-ministry, inter-
agency, and country-county connectivity services; expand multiple channels for the public to
take part and receive counseling services; complete network procedures and regulations for
the digital participation of the public and build a comprehensive network environment that is
friendly while encouraging public participation

Public
Participation

Source: NDC, compiled by IlI-MIC, October 2018
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@ 4-2 » Promotion of Taiwan's ICT Policy and Outcomes

4-2-1 » Broadband Construction and Deployment Advantages

Infrastructure is an indispensable part as smartening up a nation requires comprehensive
ecosystems. The Executive Yuan has actively promoted the improvement of broadband networks and
talent cultivation. The goal of broadband network deployment is to cover 90% of home subscribers
with speeds of 1Gbps by 2020 and of 20Gbps by 2025. The central and local governments continue to
cooperate in the construction of broadband networks in public service and rural areas, so that each city
can progress together and develop more rapidly, thereby accelerating Taiwan's goal of developing a

digital economy and become an intelligent country.

Table 4-5 | Broadband Construction Development and Outcomes

Key Tasks Description and Outcomes

- As of August 31, 2018, there were more than 9,100 iTaiwan internet spots with 4.87 million local
broadband registers and over 1 million foreign broadband register; more than 330 million people
Public accessed broadband services
Services - As of July 31, 2018, there were 262 national libraries support online services with over 100Mbps
uplink speeds
- 45% of Taiwan's public high schools and vocational schools in 2018 provide broadband services

- In 2018, 50% of Taiwan's patrolling medical centers and health clinics have a network bandwidth
of 100Mbps, providing health information systems and image transmission and storage services
to strengthen the quality of health care in rural areas. By 2018, an outdoor wireless broadband

Rural Services environment supporting a network bandwidth of 100Mbps will be set up for 190 tribes in
Taiwan, accounting for 25.8% of the total 737 tribes; The long-term nursery care will be
integrated to help Taiwan's aboriginal people access health information and improve their
health management capabilities

- By 2020, 90% of Taiwan's households will achieve a Gbps-level broadband network coverage; as

Infrastruct of August 31, 2018, the coverage rate was 50.6% (rural areas excluded).
nfrastructure
- Prevalence of broadband network infrastructure (Gbps-level for townships; 100Mbps-level for

villages); As of September 31, 2018, 15 townships reached Gbps-level broadband construction

Source: Office of Science and Technology, Executive Yuan, compiled by IlI-MIC, October 2018

To demonstrate the determination to promote innovative technologies such as 5G, the government
has proactively reviewed laws and regulations to create an environment conducive to the development of
5G and other digital innovations, simplified the 5G experiment application process, and relaxed the entry
requirements for 5G experiment applications. The government announced the innovative utilization of
spectrum following the confirmation of the "Frequency Supply Plan" while announcing that any experimental
labs with eligible experimental testbeds and conditions can apply directly. Under Taiwan's Telecommunication

Administration Bill, the restrictions that apply to telecommunications businesses will be lifted to encourage
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market participation. Flexible spectrum management regulations encourage the development of innovative
communication technologies and services. By removing the restrictions on network construction, enterprises
can flexibly combine and set up networks according to their needs, while developing new technologies and

equipment, and fulfill their cybersecurity protection obligations to ensure network security.

4-2-2 » Smart Technology and Digital Talent

To stimulate the innovation and R&D of smart technology, and accelerate the innovation of "5+2"
industrial innovation, the Executive Yuan passed the "Al Taiwan" program on January 18, 2018, which is
implemented mainly by the Office of Science and Technology in cooperation with eight ministries such
as the Ministry of Science and Technology (MOST) and the Ministry of Economic Affairs (MOEA). It is
estimated that the government will invest a total of NTD 36 billion from 2018 to 2021 to ensure industry's

demand for Al applications is met with a loose, open, and investment approach.

Table 4-6 | Al Core Technology Development and Outcomes

Key Tasks Description and Outcomes Sl
In-charge
The Promotion of the Al Pilot Project: Forming an Al on Chip project preparation
team that gathers the experts from the government, industry, universities, and
institutes to plan out the future Al chip development in Taiwan; setting out the
: - . ) ) . . MOEA
scope for the 5+2 industrial innovation to first focus on the information security and
Developing healthcare; the Ministry will foster Al Innovation startups through the selections of
Al Core research and development topics that meet the demands of the industry.
Technologies
Semiconductor Moonshot Project: Selected 20 research teams and signed the LOI
(Letter of Intent) with 62 companies including TSMC and MediaTek; set up three to
: ) MOST
four Al innovation research centers, and 2 advanced 3-nanometer technology node
service platforms.
g In June 2018, the government jointly set up an Al Cloud Platform with Asus, Quanta,
Building up . : ) )
Al Cloud and Taiwan Mobile. Through the one-stop integrated entrance, the platform provides MOST
Platforms Al calculation, big data analysis, and data storage management to support academic

technology node and now its connection with industrial applications has

Source: Office of Science and Technology, Executive Yuan, compiled by IlI-MIC, October 2018

Digital interdisciplinary talent training, such as cultivating Al talent, will no longer be done using the
traditional model which prepares teaching materials, trains seeds and then students before referring them
to enterprises. If this model is continuously used, Taiwan's opportunities may be again falling behind others
in the digital competition as the traditional model has been unable to meet the needs of enterprises and
markets. Therefore, in the future, the cultivation of Al talent will adopt an innovative model which is to
understand the needs of enterprises by directly discuss the problems faced by the industry with scholars

and experts, and then identify countermeasures and perform personnel training.
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Table 4-7 | Digital Talent Cultivation Development and Outcomes

Unit

Key Tasks Description and Outcomes
In-charge

- Create a top-notch Al R&D environment to facilitate local talent to connect to the
world; in June 2018, signed a MOU separately with NVidia and Synopsys for technical
cooperation and training; currently is negotiating with NVidia about cooperation
on autonomous vehicles MOST
+ Has set up 4 Al innovation research centers; in April 2018, Taiwan organized a bilateral
exhibition to cultivate 270 graduates; in September 2018, Taiwan University and
Stanford University signed MOU to open up a new chapter for biotechnology

High-end
Talent

+ 2018 university admission for information technology-related courses will include
the computer programming capability as the pre-requisite at the first stage
Preliminary - Deepen the K -12 education to complete high school Al education materials in
Talent 2019; the teaching goal is to trigger logical and operational thinking using Al
recognition technology for students to be interested in learning while connecting
to university's talent cultivation program

MOE

- Use a training mechanism that focuses on industry issues and problem solving
capability of talents; based on the demand created from the 5+2 industrial innovation,
Al application talent is cultivated to develop Al solutions; as of September 15, 2018, MOEA
a total of 69 talents from 32 businesses submitted their questions and a total of 50

Industry ' ;
questions were selected to form 28 problem-solving teams

Talent

- In May 2018, Taiwan Al Education platform was launched to connect with international

and local Al MOOC programs. MOE

Source: Office of Science and Technology, Executive Yuan, compiled by IlI-MIC, October 2018

In addition to talent cultivation, forward-looking technology needs to be connected with the global
market. The Ministry of Science and Technology's trip to the United States to attract foreign investments
was a successful one. For instance, it helped MEM Dental Technology to sign a technical exchange and
cooperation memorandum with uLab Systems, an automated orthodontic treatment planning software
company. It has also elicited foreign investments into Taiwan. For instance, it has attracted Aemass, a VR/
AR startup company headquartered at Silicon Valley, to set up an R&D base in Taiwan. The company's
portable 3D stereo video system can support VR/AR imaging technology to apply to various industries.
The government has been assisting the company in accessing the resources of the Taiwan Tech Arena
(TTA). In addition, the government has partnered with Richi Foundation on its Richi Entrepreneur platform

initiative to help Taiwan's startups by connecting them with Boston's innovation ecosystem.

4-2-3 » Digital Economy and Financial Technology

Amid the boom of the digital economy, it is a must to create a good investment environment for

Taiwan to successfully transform into an innovation-driven economy. National Development Council
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proposed the "Improving the Startup Investment Environment” initiative at the Meeting of Acceleration
of Investment in Taiwan Project on November 14, 2017. It consolidated the specific practices from various
ministries and called for "Action Plans for Improving the Startup Investment Environment," which was
then approved by the Executive Yuan on February 22, 2018, and was jointly promoted by the National
Development Council, the Ministry of Economic Affairs, the Ministry of Science and Technology, and other
12 ministries and commissions to encourage, support and foster the development of new startups to
drive industry transformation. It is hoped that at least one unicorn start-up business will be fostered within

two years, and that startup fundraising will grow to NTD 5 billion each year in the next five years, making

Taiwan a new hub for Asian emerging capital markets.

Table 4-8 | Digital Economic Ecosystem Development and Outcomes

Key Tasks Description and Outcomes | Ui
n-charge
In the first half of 2018, the number of electronic payment tools have reached
the transaction amount of TWD 1.8 trillion (USD 59 million; USD 1=TWD 30.8), ) .

. . Financial
grew 23% compared to the same time last year. The mobile payment Supervisory
conducted by the domestic financial organizations also reached TWD 18.5 Commission

Boosting billion (USD 601 million), which exceeded the TWD 14.8 billion (USD 481 (FSO)
the Service million) of the total transaction amount of the last year. The Commission has
Commercial successfully promoted an electronic payment friendly environment.
Operation
By giving e-commerce companies advices on cross-industry business deals,
mobile payment, and super high quality TV content upgrades etc., the Ministries MOEA,
have elevated a total of TWD 32.8 billion (USD 1.07 billion) production values MOC
for companies in e-commerce and TV industries.
The Council has initiated the TWD 1 billion (USD 33 million) Venture Angel
Investment Program and the TWD 100 billion (USD 3.3 billion) Industrial
Innovation Transformation Fund to help enterprises on the innovation NDC
o transformation fundraising. Also, the Council has established a counseling
Buildinga Brand-  gorice group to provide a variety of counseling services.
New Ecosystem
Combined with the digiBlock Taipei, the Ministry setup an Industrial Technology
Support Center within the park, which provides 661-square-meters R&D MOEA
testing area for the companies to put in use.
The amendment of Identification Mechanism for the Identity of Users of
Electronic Payment Institutions and the Management Measures for Trading FSC
Limits regulation promulgated on August 28, 2018, which increased the
Loosening e-payment accounts paying flexibility and using convenience.
the Digital
Regulations After the promulgation of the Reality Somatosensory Application Service
Industry Self-Regulation, Vee Telecom Multimedia became the first to pass MOEA

the national policy guidance on July 20, and the company was therefore the
example for operators in the field.

Source: Office of Science and Technology, Executive Yuan, compiled by IlI-MIC, October 2018
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The government has constructed a foundation for financial science and technology innovation and
promoted innovative experimental mechanisms. For example, since the "Fintech Development and Innovative
Experiments Act" was implemented on April 30, 2018, three applications have been accepted and one has
been approved while the other two are under review. The annual target of accepting 10 applications this year
can be easily reached. The first approval was the application filed by KGI and Chunghwa Telecom which use the
telecom mobile identity authentication technology to realize the portability of customer data, handle the online

loan and credit card businesses and provide more fair and reasonable pricing to achieve inclusive finance.

The innovation ecosystem is taking shape. For example, FinTechSpace, the first technology innovative
space for financial technology in Taiwan, was opened on September 18, 2018, to establish a fintech
ecosystem and incubate international talent and startups. A total of 37 startups have entered the space,
including two international teams from Singapore, and one each from the United States, Hong Kong, Japan,
and the Philippines. The enterprise laboratory has set up by CTBC Bank, DBS Bank, EasyCard Company, and
Hua Nan Bank. The "FinTech Taipei 2018" was co-sponsored by the Taiwan Financial Services Foundtable
and the Taiwan Academy of Banking and Finance and held from December 7 to 8, 2018, highlighting what
has been achieved in the Fintech over the years. Through exhibitions, international seminars and multi-
media activities, we will provide a mutual exchange of talent and funds, assist startups and entrepreneurs in

expanding business opportunities and cross-industry cooperation, and deepen the Fintech base.
The Action Plan for Enhancing Taiwan's Startup Ecosystem has five major strategies:

(1) Providing sufficient early-stage funding for startups by providing tax incentives for angel investors and

strengthening cooperating with international venture capitals to invest in forward-looking industries;

(2) Cultivating talent and adjusting regulations by recruiting foreign professionals and providing foreign
high-end professionals of certain employment opportunities, strategically attracting Southeast Asian
students and talent to Taiwan and amending the Company Act to provide greater flexibility for

startups business operation;

(3) Building partnership between startups and the government by helping startups supply innovative
products and services, and open data to the government to promote the participation in

government programs;

(4) Providing startups with various distribution channels by relaxing IPO listing requirements and

supporting corporate acquisition of startups with tax incentives.

(5) Helping startups tap into global markets by inviting startups, accelerators, and venture capitalists from
target countries to visit Taiwan and provide business matchmaking services and by providing soft-landing

consultation and matchmaking services for startups through government overseas offices.



201 7 - 201 8 TAIWAN E-COMPETITIVENESS ANNUAL REPORT

Table 4-9 | Taiwan's Startup Ecosystem Development and Outcomes

Key Tasks Description and Outcomes Unit In-charge

Business Angel Investment Program kicked off in May 2018 NDC

Provide Sufficient

Early-stage Funds Provide tax incentives for angel investors according to the amendment

for Startups of the Statute for Industrial Innovation that kicked start in May and MOEA
June, 2018
Implement Act for the Recruitment and Employment of Foreign Professionals,
starting in February 2018; provide foreign high-end professionals of NDC
eight fields with Employment Gold Cards and a total of 112 Cards
have been issued as of Mid-September 2018.

Cultivate Talent

and Adjust . S .

. Amend the Company Act to provide greater flexibility with preferential

Regulations ) S MOEA
measures for startups business operation in August 2018
Establish dedicated online taxation areas for startups and a window for Ministry of

information such as M&A taxation and goodwill amortization

Finance (MOF)

Build Partnership
between
Startups and the
Government

Encourage government’s procurement from startups which have provided
51 innovative products and services

MOEA

Help startups become suppliers of government procurements such as
the cooperation between Taiwan Power and Pi Purse and JKoPay to
provide multiple payment options

MOEA and
relevant ministries
and departments

Provide Startups
with Various

Provide diversified market listing qualifications for corporates not yet

o profiting. Will expand to help startups not yet profitable access capital FSC
Distribution ” )
market in the future since March 2018
Channels
Set up a science & technology division in Israel in March 2018, to assist
A . . MOST
Taiwan startups with access to resources of Israeli market
Set up Youth Startup Innovation Base in Taipei Arena in June 2018
Help Startups and Startup Terrace at Linkou as a tech innovation and demo site in MOST, MOEA
Tap into Global September 2018
Markets
Lead startups to major global trade shows (e.g. CES, MWC) and
subsidize startups for such participation; for instance, Amaryllo won MOST, MOEA,
2018Trailblazer Award in loT Asia (hosted in Singapore) and ReCactus NDC

won the RISE Award in Hong Kong

Source: Office of Science and Technology, Executive Yuan, compiled by II-MIC, October 2018
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4-2-4 » Smart Government and Regulation Adaptation

The advancement of digital technology has changed the way people and the government interact, the
world's advanced countries are also facing the challenges on their road to digital transformation, including how
to use fewer resources to enhance government effectiveness, how to provide a wider range of high-quality
services, and more transparent, open, responsive, and effective public management, to strengthen public
trust in the government. To promote the transformation of digital services in the advanced countries of the
world, and to build up the digital competitiveness of Taiwan, the Executive Yuan promulgated DIGI* program.
Based on the 5th phase e-government program, the National Development Council (NDC) has positioned the
DIGI"program as a foundational development guidance to promote digital services based on public concerns

to meet the needs of the people and enhance the country's digital competitiveness.

Table 4-10 Service-centric Smart Government Development and Outcomes

Unit

Key Tasks [

Description and Outcomes

- Simplify Mac-based tax declaration procedure, to be completed within 5 minutes

Online Taxati
mine faxation - Online tax declaration rate grew by 3.21% in 2017; the total online and MOF

Service offline tax declaration rate reached 96.34%
- Provide information on 4 cancer screening results including colorectal -
) Ministry of
Healthcare cancer, oral cancer, cervical cancer, and breast cancer from June 2018 Health and
Service - In May 2018, the mobile registration process was activated, and the number \e/\ielfare
(My Health Bank) of users increased rapidly and reached over 800,000, growing by 1.5 folds (MOHW)
compared to the same period last year.
- Provide information at one time and use it in multiple places. When people
One-Stop change the household information, the system will notify 8 government
Household agencies such as tax and household registration authorities. MO
Registration - The application days for the general public to apply for labor and national
Service welfare allowances will be reduced to around 2 to 5 working days, down from
15 working days.
One-Stop Social - When general public apply for supplementary welfare allowance, the MOHW
Welfare Service processing time will be reduced from 45 days to 7 days
- In 2018, the government has completed the online registration system
One-Stop Business to simplify the business registration process, and in accordance with the
Registration amendment of the Company Law on August 1, the government is to revise the MOEA

Service

"Regulations Governing Company Registration and Recognition" to plan for
the second phase of the simplification process

Source: Office of Science and Technology, Executive Yuan, compiled by III-MIC, October 2018

The use of open data is categorized in accordance with based on the Government Information
Disclosure Law to maximize the openness of government information. The freedom of information use means
the information will be provided to the general public with electronic form and is free without restriction
on the purpose, region and period of use. Conditional use of data means the information is provided with

electronic form under some specific conditions, and the list of information is listed on the government data
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open platform. In addition, a high-quality environment with a quality reward mechanism will be provided to
demonstrate the results of data applications with an aim to generate high-quality government open data and

cooperate with the private sector to develop high-quality innovative services.

Startups are a force that cannot be ignored in Taiwan's future economic growth. The government's
primary task is to eliminate the uncertainty of laws and regulations for various emerging businesses. The NDC
has established a "Startup Regulatory Adjustment Platform” to provide a stable development environment
for young entrepreneurs and startups. All agencies have actively cooperated with the NDC to participate
in the operation of the platform, and to help clarify any doubts on the laws and regulations to help new
startups expand while gearing up economic growth. For this reason, the NDC has also invited government
agencies and new entrepreneurs and startups to help them clarify the applicability of existing laws to
their new business model. It has clarified and resolved the uncertainties pertaining to different levels of
management for shared parking spaces, broader recognition of taxation rates, the applicability of existing

laws to online car rental platforms, and the relaxation of the electronic ticket identification distance.

In the era of the digital economy, the use of big data and information sharing has become an irreversible
trend, and the data circulation around the world could seriously put in danger personal data protection.
In May 2018, the European Union fully implemented the General Data Protection Regulation (GDPR) and
established a stricter personal data protection legal framework, thereby prompting many countries to review
their personal data protection regulations. In response to the GDPR, Taiwan officials formally established the
Personal Data Protection Project Office on July 4, 2018, to oversee the coordination and implementation of

data protection laws throughout Taiwan:

* Handle matters related to GDPR and provide adequacy decision to the EU

* Review and coordinate the consistency of ministries in the implementation of the Personal Data
Protection Act

* Apply for a GDPR self-assessment report
* Convene expert consultations and forums for central and local government agencies.

¢ Organize publicity briefing sessions in Northern, Central and Southern Taiwan on September 11,

September 14 and September 19, respectively.

4-2-5 » Intelligent Cities and 5G Applications

Amid the digital transformation, the importance of information security is getting high but there is
still a huge security gap in various industrial applications. Hence, Taiwan has aggressively promoted the
5+2 Industrial Innovation Plan and DIGI" program with an objective of assisting Taiwanese enterprises in
promoting the digital transformation and economic development that need a good security environment.
For this reason, the Executive Yuan promulgates the "Cyber Security Legalization" and "Cyber Security
Industry Development Action Plan", and fosters domestic information security industry to help strengthen
the cybersecurity of various industries in Taiwan. The Executive Yuan also hopes to make Taiwan a global

cybersecurity industry hub to facilitate the formation of many local cybersecurity brands. At the same time,
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it expects to serve as a bridge between the security service providers and the industrial security application
providers and strives to create a suitable environment for the development of security while enhancing the
cybersecurity of Taiwan's various industries.

Table 4-11 Security Information Industries Development and Outcomes

Key Tasks ‘ Description and Outcomes

- In 2019 to approve information security master's degree of four university; and one in-

. service master's program
Establish a Campus-to- prog

industry Talent
Cultivation System

- Organize six short-term in-service programs such as the System Penetration and Attack
Defense Practices and the Information Security Incident Identification Survey and long-
term programs such as the Information Security Professional Elite Class: Cloud Network
System Engineer

+ Promote 33 industry-academia cooperation cases, amounting to NTD 32 million; 7 technology
Information Security transfer cases, amounting to NTD 5.4 million; 6 patents generated from projects
Key Technology R&D - Handling technology integration and develop homegrown security information and
event management (SIEM) software products to replace foreign ones

+ Completed the Smart Bus Telematics Security Standards and Test Specifications Draft,

to be announced in December 2018
Development of

Industry Standards
and Participation in
International Standards

+ Completed the loT Information Security Certification System-Image Monitoring System
and announced the Image Monitoring System (IP CAM V2.0, NVR V1.0, NAS V1.0) Information
Security Standards and Test Specifications

* Provided loV malicious behavior detection technology which has been included into
the draft of internal standards.

+ Organize a Taiwan's information security exchange exhibition to provide match-up services

Security Information for 30 cybersecurity businesses in Taiwan
Marketing and + Organize 2018 Explore Next Cyber Taiwan to prompt the talent exchange between Taiwan's
International Marekting and Israeli innovative parks; and cooperated with Security Matters form the Netherland.

+ Participate in Singapore's RSA Conference by setting up APJ Taiwan booth

Source: Office of Science and Technology, Executive Yuan, compiled by IlI-MIC, October 2018

The “Intelligent City Communication Platform” is an initiative platform set up through the collaboration
between the central and local governments. It is an important dialogue mechanism for implementing
the DIGI” program's “smart urban and rural regional innovation”. The purpose is to establish smooth
communication channels between the central and local governments, integrate local and central resources,
and accelerate regional cooperation while constructing a regional innovation ecosystem. Aligning with the
national policy of “Digital Nation, Smart Island, it is essential to implement local demand-oriented innovation
mechanisms to increase the adoption of smart applications in urban and rural areas. This platform will promote
issues pertaining to smart urban and rural areas through conferences to identify the policy direction while
coordinating the planning between ministries and local governments in central and local resources for smart
cities to avoid redundant investment and accelerate smart applications in smart urban and rural areas.

Through the "Intelligent City Communication Platform”, local governments can also share the
successful smart city experiences in the past to initiate the diffusion so that the ministries can have a dialogue
with local governments on important policies. In the future, if the local government encounters problems
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related to the promotion of smart urban and rural areas and the coordination or regulatory adjustment is
required, there is no need to wait for a meeting to be held once every three months. Local governments
can highlight the issues on the online platform to get instant service and response.

Table 4-12 Intelligent City Startups Participation and Cultivation Mechanisms

. L Promotional Mechanism (connected with

Major Demand Direction . . h
international brands' resources)
* Integrate with local resources to develop local - Combine international resources such as
L smart applications AWS cloud services to provide power for
Originality of o .

Creation for City + Converge cross-border resources to create a entrepreneurial innovation

Upgrades friendly local environment for entrepreneurship  + Entrepreneurial counseling services to

+ Create a practical integration solution through combine with competition rewards to increase
local practices opportunities for startups to take part

Source: Office of Science and Technology, Executive Yuan, compiled by III-MIC, October 2018

A successful smart city innovation depends on three conditions. First, to understand the needs of the
local people and solve problems through smart technology and to impress them; second, to promote by
combining the power of the local governments, enterprises, schools, research institutions, and the people.
Third, cross-regional resources need to be effectively allocated to provide shared benefits. By combining
the strengths of the central and local governments, Taiwan hopes to promote service sustainability,
industrial upgrading, and local benefits, and, most importantly, to enhance the people's well beings.

Regarding the development of 5G applications, the government will "encourage 5G vertical application
demo fields", "construct 5G new application development environment", “provide 5G technical support
and integrate trial platform”, and "plan to release 5G spectrums in line with overall interests” and “adjust
regulations to create a favorable environment for 5G development.” From these aspects, the government
aims to come out with specific programs, and coordinate the detailed promotional measures between

ministries and departments to formulate plans for future 5G development.

With a goal of completing the first wave of 5G spectrum release in 2020, the National Communications
Commission has spared no efforts to work in two directions: "Mobile Broadband Service" and "Vertical
Innovation Application". It expects to release 270MHz and 2500MHz in the mid-range section of 3.5GHz
and the high-range section of 28GHz, respectively, for 5G.

Under the vision of creating a new era of the 5G+ Internet of Things, the NDC is actively building
a new 5G industry base, establishing a shared 5G Internet of Things ecosystem, and focusing on the
development and innovation of 5G emerging devices. In addition, it is also dedicated to creating a friendly
environment for 5G innovations and entrepreneurship, loosening regulations, focusing on new venture

capital investments and talent cultivation, and providing trial fields.

The Ministry of Economic Affairs (MOEA) plans four major strategies for the development of the 5G
industry in Taiwan. First, it will develop one-click deployment solutions leveraging homegrown 5G private
network systems, and establish an international open source system certification center to ensure the readiness
of 5G applications and technologies. Second, it will provide preferential political support for 5G innovative
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applications such as spectrum acquisition, field subsidies, regulatory adjustments, and co-creation of 5G
innovative applications that are able to reflect the shared industry and social value; third, the establishment
of telecom-grade information security technology and the cultivation of the integrated information security
service providers to strengthen Taiwan's national cybersecurity strength. Fourth, it aims to combine the energy
of the industry players, expand the international social connections, and promote R&D talent cultivation in the

areas of communication, application, and open source software development.

The ministries also have plans to promote 5G applications. For instance, the Ministry of Science and
Technology (MOST) plans to build a public 1oT to improve people's livelihood; the Ministry of Education
(MOE) plans 5G campus applications; the Ministry of Culture (MOC) plans to create cultural and technological
experimental fields; and the Ministry of Health and Welfare (MOHW) to promote smart medical care services.

These are to provide the general public with many new intelligent services to improve their everyday lives.

@ 4-3 » The Future of Innovation

The DIGI" program is designed to promote the development of the digital economy and 5+2
Industrial Innovation Program and add value to applications to improve the quality of people's lives so
as to transform toward a smarter nation. At present, laws and regulations have been modified for digital
economy, and the government has also allocated the budget for the development of digital technology.
In addition, the government has also promoted relevant programs and plans to lay a solid ground to

help transform Taiwan into a smart nation.

In terms of the 5G development, the government will continue to make Taiwan an appropriate testbed
for multi-functional and innovative 5G applications. The goal is to achieve industrial innovation, drive regional
development, and create a smarter lifestyle for the public. The Board of Science and Technology (BOST) is
also coordinating with the National Communications Commission (NCC), the Ministry of Transportation and
Communications (MOTC), the Ministry of Science and Technology (MOST), and the National Development
Council (NDC) to point out strategic directions for the 5G industry, and launch a number of 5G development
promotional activities, including spectrum preparation & planning, new experimental spectrum,
technology R&D, industry integration, regulatory preparedness, measurement experiments, and innovative
entrepreneurship. Taiwan's government has also collected opinions from different industry sectors to ensure

policies and measures are fit for use.

In terms of digital learning, the Ministry of Education (MOE) has promoted the prevalence of digital
learning by 2030. To this end, the government is set to provide an accessible and convenient learning
environment, including infrastructure, wireless classroom networking, network roaming, and connected
network management to reduce teacher workload; teaching applications supporting the digital technology,
including online credit courses, Massive Open Online Courses (MOOCs), mobile learning, personalized, self
and adaptive learning, live streaming teaching, and digital companions. The systematic support for digital
learning innovations includes distance education regulations, cross-school electives, credit recognition, and
lecturer hours. It also plans to have classrooms and resources that can be accessed anytime and anywhere like
open courses, audio-visual materials, educational apps, e-books, e-teaching platforms, and data analysis.
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When it comes to developing smart cities, local demand is connected while pooling cross-domain
resources is needed to ensure the government can promote smart city applications and solutions to
impress the general public before they can be exported overseas. Through the establishment of a smart
urban-rural and inter-ministerial platform for central and local governments, issues that require cross-
domain integration and coordination can be discussed via the platform through which, the central and
local information on shared electricity of smart streetlights and loT devices, long-term nursery care, and

disaster prevention can be connected and open data can be accessed.

To become smarter, the government has three objectives to achieve by 2020:

(1) Establish cross-domain one-stop services, including the completion of five government digital
service re-engineering operations in social welfare and other fields; set up five shared systems such
as financing system.

(2) Open data, including optimization of data quality so that 60% of data meet level 3 or higher quality
and the cumulative downloads of open data to hit 6 million.

(3) Information security, including constructing a national information security warning mechanism and
completing the joint cross-domain security defense system; the government has a total of 1,000 full-

time information security workforce.
By 2025, there are three objectives to meet:

(1) The one-stop service coverage improvement is to ensure the integration of comprehensive social
welfare networks, improvement of national building management and counseling, and intelligent
civil servants recruitment; information electronic map and e-governance training certification system

satisfaction level to reach 75%.

(2) Open data is to ensure there are a total of 8 government and non-governmental collaboration cases

on innovative data applications.

(3) Information security is to ensure a total of 40 new information security startups will be funded for
NTD 78 billion.

The future innovation can start from inside out by developing services that are appealing to people, so
as to develop a smart sustainable human-centric society. Therefore, the DIGI™ program has been implemented
from "5G strategy”, "digital learning", "smart government”, "intelligent cities" and "smart living" aspects. In
addition to improving people's living environment and quality, technologies derived from these applications
can also be exported overseas. The DIGI" program will respond flexibly to changes in the domestic and
international situations and continue to link the central, local government, and private resources to enable

active communications across sectors to react fast and effectively to future market trends.
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F—E - RBTE > BB EATE
EEEE@NERETLERIR
EURCEENARE 85 DEREA - RTTLUHCERES  SIMERE

R REEXELSERN  RARBERAKGEFINNERER - THEIRERESNERIA
ROBEMBEER - BESARREHECEZ S TH R ERETER -

3

RIFTSUE ~ BEEBIAGIE - ATBRFE TR - UABNSEIERERTERmES B8
ERitiEs - Bixd EEEATEERKENS  REAIEREREHSBETRNEER
®EEE  Bf  BE 22 &8 TESF - ARKEXRRKERESRR SR LIER

FRIESHOME - 7 BFRRHESF -

BASERUQERR  BEEFREVNERREETERR  BaKHRE RERE
8

Hit - BEFEDARS - RRREE—ERZ > FERBULERRRD  RERFN
HEIDARFQEERANEERE - FT22EMHE - B EE®RE (World Economic
Forum » WEF) ~ I8 REHEERT (International Institute for Management Development °
IMD) % - &2 TEER - ET2RURRRNHRZIHTE - FRALTRTIESRNEMH
DHIRHEERIR ©

AEHEIE DM RQERERIRHEF NTTLL4.0 (New Global Competitiveness Index 4.0 »
GCl 40) ~ IR ERER SR RRF NFRIBEBAERFF VL (World Competitiveness )
BRSBTS NP (World Digital Competitiveness) ~ BARREMAAREE (Waseda University )
BEFEBUFFELL (International e-Government Rankings Survey ) ~ JREIASEEE AEE (Economist
Intelligence Unit » EIU) BIBZRIEIZ (The Inclusive Internet Index) » LA 20184 BB IE 52
HREEREBNRENEEZHRE - DTN EEBEAEERABENEBEBRIEETL - R8T
B RBFIERT LR R -

}1-1 R EEEEERARERET LRI HER

) ) ) =EH _ _
SFLeEE SRLE#E B4 SFLEEIRE
2% TAHIE
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2017 BAREHARE BT CBUFRELL 10 5 65
2018 REKEREANEE N BRIEE 19 4 86
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2018GF 10 HERAEMIE (WEF) AT IRFEF NS (The Global Competitiveness
Report 2018 ) » BRIFBERNMA @ &7 IBERHAIIREENE « BUSII AL LR T EREL -
MEY —EHMAEIR TE(EamEENNER  Hok "2HEFNTH40 (GCl40) 4, » #5
BB 140E BRI RNARKR B IREGFE N °

GCl 4 OFT{EMARTLEARE - MERIRERB BRI N REENNTERR » ZRAER
MABEH (RREMNMT - ADEAXR 15 BIFTERER) - GCl 4A0ZBBNERRE - &
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HESEEFRIFIER  REERWRTREMRIAES - STEEMND LRI 72 KRmD
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+1-2 EEEWEF 2018E2KFEF NHEELL4.0R BERIR

20185 20185
BE HBE

=4 2H B 2

BEEHE 13 79.3
IRIBERIME 19 822 | mip 10 74.8
B2l 25 68.5 Emiis 18 65.7
R 22 82.6 SEHS 16 71.4
BiEERA 13 77.9 TRIEER 7 87.9
RRERTE 1 100.0 TSR 20 74.2
ADEXR 26 84.5 BIFTAERERER 1 76.6
2= 27 94.2 [GESEPAl 21 724
e 21 75.6 bRz 4 80.8
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£ HEFREZERER - EREEEENKS] - SEOMEEIMDERHEFE DT LERIRIE
2HEK1-3-

#*£1-3 EEEIMD 20172018 FEH R F LR BERE

| 20188k& | 2017HE® Bm 20188k | 2017HE&

et b7/ 17 14

EBRE 14 12 EEWEE 20 15
AP 28 27 EEDEYE 19 17
BB 2 19 10 BEm% 38 26
BRI & 4 29 SR 21 20
MEAQD 21 22 BEEHER 9 4
WE 9 11 REREREE 23 16

B SL8E 12 10 ERER 22 21
BT 10 10 BEARERER 39 30
BATRBUR 4 5 R R 18 15
ISR 22 15 RIEBERER 10 10
LR 30 29 FARRE 33 36
HERE 22 24 = 4= 19 25

ERRR - IMDERREENFR - EREMICEH - 20184104
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RIRIMDIE R (35 5 VL - SEBEFR1L2017FNE122RS E2018FIE 164 -
FE=RFVLLEE - B2 - B~ RREMBE (Future Readiness ) HE2MMIRRIBE - R~
BEHEE ~ RIEEE (Scientific concentration) ~ 3R#1Z42H (Regulatory framework )
P BT REPRRERERES

HBBEMILIERHERP  HAKERERSIBINSEMATNEELSSHBMAEL
REKFATBEIZRRE  EESEEBURINCABERARE  TBBLEHBRE -
DR 2B ADRIRBIFERR - BUBERELCIRE -

SOMERELETE 0 AN EEEBIGRE LR LMETE » M2018ENEFERKRER
& AEEERRRI > AMTHEMAFLE R SEOBA T - UIRERARRE (Information
Technology » IT) fAREARER HGDPLLE » HUEA M REER - EREHRIEARE N - SEIAMET
IMDIEAREAFEF HFLLNRIFS R&R14 -

EE7EIMD 2017 B 2018 REfIEE B AR RIEE R

AR R
k= 16 12

piIE: 19 16 | B " 7 | KRR 22 16
AT 25 18 REZRAE 21 24 e 28 19
BAER 25 28 =N 13 8 hEGEE 13 6
RERE 13 17 R 10 4 TEAE 23 22

ERARR - IMDEARHNMFHRENFR - BERGMICEE » 20185108

@ 1-4 > BARIEERBE LA

AARERAREFAEN D TRISHBU BTSRRI MER » 20177F/9HAE - EX
% TEFBT ) BRREBEN "TBUBT ., o IWRNFTLLER - SEREXRRESINE =
104 ~ IAMESFRES ~ ERAREEFEE (APEC) KERPHTL - SO RAFERN
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B R EA S REASE LB HS
2013 2014 2015 2016 2017

Y= 8 18 17 10 10

ERRR - AARRREHAZE2013-2017FBEFLEATELL » EEREMICERE » 20184E108

FLLERREAMANOR . S RE DR - BEETABETR "BUFREENRK ) (Government
ClIO » GCIO) ~ "&b BAF TEE#EE , (D-Government Promotion * EPRO ) 2 BIER %44
K74 EMEEAIREARI0R (BRKR1-6) - E0NTEEBDERTIN @ LRHERE
2IRE104 - FBLEE20164F » IEEEE (L (Management Optimization / Efficiency * MO) » £8.8
DESEFN9.65 - EAFUENEIIEEERA £ (Online Services / Functioning Applications * OS) - ¢
88ESEI9.19 » DEBRFREAMAE -

wEPRIEL - 2ER "BUTKEBERR ) REFAIZEE - BT TRBEBUT . R L
TRFER - ARSI S BUTBER S ENEBI KR - NaE " ERFTREENRE
(The use of Emerging ICT » EMG ) #EHRIBRHEE -

EEERIEAAS2017 FEF LB S BERE

1B B4 PE 1B B PE
MR EEE - 5.4 HAMEBUT TR 7 7.4
EFEEML - 9.6 ESnpl i - 7.8
ABUEA T IHEEREFR - 9.1 i - 9.0
BIRAO#8 - 5.6 EifRe - 7.6
BUTRBEENR 4 7.7 B EE BRI - 4.0

ERAR | BAREEKRSZ2017EEF BT - EREMICEIE » 20184107

® 1-5 » HEEERASERIATEE

HELBZARE (EIU) AM2018FEHABAIER - SEEDIRBOERKRY - BHF2E
194 » BARME2IEBIKPHEEES - BEOAFLLLEE © AIEM (Availability ) ~ AT&#&%
( Affordability ) ~ EIE N RAIEIRAE (Relevance ) N E (Readiness ) » F5MEAMERIE
& B 28IBRFES (PFER1104) - 18IRBFEET »
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MARFTLCEE AR TEREMARNERM , RIARER - BN ER "TEtARA, (Local
Content) FRIFE{E * MEMEMEMBESHIAIEME (Availability of basic information in the local
language ) ~ BIZRARAGIZEES ( Concentration of website using country-level domains) ~ 25 &5
BHESHIAEM (Availability of local language keyboard on devices) ~ EFCBUTEHES AR
FEHVRISME (Availability of e-Government services in the local language ) ¥I8F&5E1 -

ABMRLLLEHE - SUAAREAEEERE (Bandwidth capacity, Bit/s per internet user) °
BEREB2 - FHYEREIAIEERE (Average fixed broadband latency) ~ SEH TBI BRI AERF
(Average mobile latency, ms) BIHERS4 ; EERRHE (Infrastructure) T » EEEHEE S
AL RZE (Network coverage) * 2G ~ 3GHERE1 » AGHEREET © #R AT - EETEEEMNA
BHBEBMERREE B - TERENTE - B EEREFRIRPERKER L -

AMEBEEASEMNEEETLLHERAEIORCE - JEEMTEER - BFRE

( Competitive Environment ) RIFAE - FAFFEHUWA (Average revenue per user * ARPU)

BIREEREHHE AR (Broadband operator's market share ) A E(E @ FEREERIIRE -

BEETLERE - BEEEESTRERIRE (Privacy regulations) » (BEEEEZ2E (Trust &
Safety ) IR - 2/E2018FEFEIVEBNBRBRNRIRSERI-7 -

£1-7 EEEEIU 201 8F M B REIESEERIR

20184 20185
BE BE

=4 PE B PE

ke 19 81.1
5 16 78.7 BimE 32 72.0
e 15 85.0 E< 20 81.9
mE 4 59.4 EE&%Z2 59 524
e 41 71.5 BR 32 81.8

B 4 98.9
Ep=ti-1: 34 81.2 ERE M BRI 12 90.3
= 25 97.7 EHAR 1 100.0
RBEIR 36 48.2 HERE 20 80.7

ERAR © EIU 2018F I BAIER - ERGMICER - 20184104
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@ 1-6 > ERERHNEEEE RN RRCEERY

SEREENERBRIESE  BEREAABERRKERINAR - TPEENZE
RUFTRIZE « @GR - FERIHITRRERRE - MWERRERE -

ELET2018F8ARERY @ EBEFILHEIE » BIZAWS (Amazon Web Services )
REEZE—ERFHL - HAUREESEZEMZAFDLO  RYRASETDIRERE AR
EMNRZRIBLGN  SEIARERGT AT RERS - JUEHAWSHEBAE  TEEEFRR -

BILTN2018F4FEH - ARARTEZLFHENENR  2FIRHEERRER © |
B ZEMEBARHEENZL - AMTLURERENRE - 2FEEM RN OERNE
TREME - RIEBEAHFEHI (Detachable) FIFIRER @ WESER - ELHEE20177F5
Mz > 2IRAIIFEIFAR BN O 8EA4A3% - (AEHE - MEE A IFEFIREMPHRE2 - 2
R RZE19% °

B EE2018F 4B 7MEE] - A IBMAGER2018FEEBIEZEBIEE T ~ FHIIALE
Z (Artificial Intelligence » Al) AA - E5|AZILEHE SR TREBLEEE (William Foreman)
NEE  RAZEBSENNAEE AR ATRESENKE - HEMBE A - I
RSB N Rt A8 -

HEEEZA (The Economist) FIPC MagazinefR2018F4 AR E » 5B AES
RGBSR P RIER > MEARSIHFEHInte IEENBER - AESESRTNREEERES
200183 TT  ERIRBER T56%M T G - BTEEBEE2018F6ARMB EMFBRAENT
RAER 0 WR2017FRAVEETEATELE » AL AT AR R A AR/ NEA R, -

CNNR20185E383]RE » LIS Apple iPhoneERME TEISIES 66EETHAES
& (HF=18259.8(87T ) HEEEZERBelkin © Belkin 4 EE B M EF RS SR FHMEL 45
T MELEHEBekin » FESEMLITES - Linksys I HBEERERFTWeMoZ £
ER - BIEFTEERDRETEERBNTREFINEELR  BRASTREL - BrETE
RIEERETS  BRERCHL -  SEEBAER2018FLEBRERBRECEEERE 28
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2013 ERRE N SR AN B R ESRESIR

Fame BE B iEmE | wEEE
Why Amazon Picked Taiwan For Its R SRR N AE R

=t 2018/8/17 Latest Innovation Center EaEsiy=lll==V\

Global Tablet Sales Are Struggling, But ~ 2IRFIRIFEMERMRE - B2/
Taiwan's Tech Firms Know What To Do R AT A E A0 E;

Why Google, IBM & Microsoft Are All RAATAI ~ IBMAEERETESF

lidmn 2018/4/13

Bt 2018/4/4

Expanding In Taiwan This Year NEEEREERE
HEZE TSMC is about to become the world's EREEFRADIRELNE R
S 2018/4/5 ‘ e
E-UN most advanced chipmaker 757
PC 2018/4/10 TSMC set to beat Intel to become the ~ BEBEBRIFMARRIREL
Magazine world’s most advanced chipmaker Y ]
. . S+ES— g |y =
CNN 2018/3/27  oxconn makes another big move in the EEI:?:E?% EE¢ BRUKREE
US with Belkin deal S HEEEEBelkin

BERRR © REEHRERE - EREMICERE - 20184108

@® 17 > &

=782017-2018FTE PR LE RIR LB BRI BEIRE » (TR KB BER B TERISE © 2R
BERED  RIRREMNRAAERBREBSFLBUTRELL  BER510 - DX RWEF GCl4.08F
#5813 ERE T R BI208A9E AR -

REIMDIE REUA 5 B DAV EETEARIERR - IREIUNBIL B RIERRE - SEEFEKE
RER  BEEEME  TEMBARKEKRERX  BIRIET  EFCBFBITEENK
B ZEEFEBARANER  mRBEMBEATRRSIBIIMNEEREMENEEZRRZ
—  EERPIBRLERRNTAKRSRNHEEROER - JAERERERE L > SARLURS
FERYBI A -

B LAMBEIERS - AIBRIRREBE HEES /RE SFHEMELL - AL
ARRES/RHBNEH - XRNBUSEZRAERNKHERE » SRBEERRAGIEE - HUUEE
HSNSEATNERNATEE - EARNBD  FERBEAMIERA - HEXTERK - £R
MEL2EEXRR - TEFRT

HEHEIREBARE (Information Communication Technology » ICT ) Z/RIREL > BIFT
THRBBNE  BUTR T B ERANRSRE - HRRATE - bELE  ERKBEEL ST
RIERMBEFENBERI  TARGKEFAF  BIER  BARBMEBERIMEASIES
HEECERENBURFI N LEMUE  SHEREEEMIEHDIGI HE « AIEERE
&~ 2EBATER EFEBMBERIAOE

/8

79



Ieby —

ﬂIEEﬁEE BB HRREEEE—
HBIE WA 2 S RIR N
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201857 A EMEsEREe: 570.58F
He e #iEEE3628 5 - SEEEEREn 64.1%
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A v (FTTx) BEEmEsE @ = 1085
A HitEnEESERE
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4G LTE % 3G

4G LTE{TE) LBFig&EER (ERER)) 3GITEN EATFEE (EFER )
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21.04Mbps 18 1.67Mbps
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B8 - BB - BAENRIFEEE HEEBNEREREN

8 - BURGERE - BB SR AR EE
KBERMNERE RN

® 21 > HEEERRRITRR

FE2017-2018F EBH RESMBANS AT - EENERERRME - FEHERRE
BAERERERER > ESEEME  TBHEE - BREEBMRIZRNER T8I EM
ABLULBGATEREREE - SREBNEREREFNREBN - BENKR2-1 -

HEG AR RERIR

HEANE B mE EARN EREE
B ELARSRE 570.58 2018/07 BEe
KRR S 64.1% 2018/07 mEg

BREEERI PR 51578 2018/06 BEE

IE;E BRERBME LEEFTF AL 99.7% 2018/06 BEg
LB ERTERETEH 180.58 2018/06 EEe
REEME R 85.0% 2017/11 Eifd=y
ER T RE 82.3% 2017/11 Eifg=4
TENESAIRSREN 2,426.08 2018/06 BEe
IR ERIRSRE 245378 2017/12 BEg

7= 4123 \Zﬁz E =) \[Z ~
ae LT,EHEM“HET (ERAER) FAT 5239Mbps  2017/03  EBfSHEHiTH
BE=

T 4058 S 2L 3
4G LTEB LA CRREAD) T ) vbes 201703 st
R

17 17 RE (EEEN) P TH :

78 :ggiﬂﬂ%ﬁ* CEREA) FIEFE oocibos 2017/03  BEREEL

7= kY \;&K ¥ = N7
i;giﬂtmﬁ* CERER) FALER ) oubes  2017/03  BEREEL
RBEERFHFEXR 97.2% 2017/11 Eifg=y
RERITe H@E A= 80.1% 2017/11 Eifg=1

i EERFBEBHFREAER A28 LEREREERR
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2-1-1 » EIEHBI

BEFZENEREE S (HHEES) WMt TFEXRREER (BR) BEREEE
NEEEAIPEER (20EI2-1) ° A& Leased Line » ADSL ~ Cable Modem 164 (FTTx) ° Cable
ModemFIHMIRSEEIFERE * ME 2D FI1E20155F /2011 FBIBADSLIESES ; MMlLeased Line
KADSLIRSREERFE B - L){2017¢7%1§U ' Leased Line(FLLERIE @ {£0.05% » KBS RS 4
B63.4% - BREERRLIBMERCHIRE -

—o— [EfE4E —e— FTTx —e—Cable Modem —e— ADSL —e— Leased Line —o— EfEIEFMFR
(&) (%)
600 59759 e ey IS8T 566569 571 0.5
500 0.20
400 a . 5451 0.5

303
300 0.10

255 0 ) Py Q
200 a . 0:35% 0.05
100 o e0% = 135 0,00

45 : 87

74
227, 22 (22 296 26t 34 199 191, 235 261, 311, 038, 035 028 , 027 |,
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R4 3R E 4 SR S B S B 1B
5 HETRE RS E12A R
BRKR  BEE > EREMICERE » 20184108

REEREAERFTERRE  BEERAEAREREENBENRE » &A—FR
EREERSRENE Bz (MNE2-2)  BEREEREEE2017598 ERaRMN572.38
P ZRRERIKZE2018F1AMS70.88F » 2B EFAZES/14EF » BEBERBX THEEI201845
AREESI0.18F  malmEERRRSOER228F - FI571.18F -
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5 —EHE R SRR RIS
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n -8 WERE  BRENERIEHAE REERTERRRER

IR SRS 20174E7 B 935918 » IEANEI20184E7 A RY365.75 MRS S BN =48
IRSRENAILLBI R 20174E7 BA962.9% » SiEIRFE 201847 BA964.1% - ADSLIRSREH 201747
A78.658 » BBIKZI20184E7 AY67.558 -

BE2018FE_F KEBRERSEITFHENES16EF  THEREBRIFHE
59.37% o Bifiik FRFTFEHAS14BF - BRBBREM LS (B ESTFHESERE
BETE RIS ) BEE99.70% - BATEIBE FENARI9EF » ABK ERTFEMLL
5128.99% - TBEN—F » LIREBARER FEZRET CERRILM - L 136BF RREIE
1818 F » APEIN4SEF » FRREEII °

| T —FREERERERBE LERZBERAFTEHTERBITFH (80 &)

2017Q2 2017Q3 2017Q4 2018Q1 2018Q2

BRERBRT P8 524.3 524.9 522.5 519.4 515.7
Hk FeETP# 514.4 520.0 519.7 517.3 514.1
BUNETFPH 151.2 153.1 155.1 151.4 148.8
ZEBRARER T ERFET FE 135.8 144.5 160.2 170.4 180.5
THEBERFPERERIFPH 60.95% 60.77% 60.41% 59.95% 59.37%

A ERRT PRI HRT P RS 98.13% 99.08% 99.46% 99.58% 99.70%

BN ESRT PN ERR AL 29.38% 29.42% 29.81% 29.21% 28.99%

EXRR - BEE - EREMICEE » 20184107

HEBE20177FNAATHREERENENRER CRE MERAEERER - 3125
A& BB PRI R EEE B 20056 /962.7 %38 £52017582.3% » 3805 )\Bk * RERAE > #¥
BRIGA1,738B A © B 125U ERRH  B85.0%MNRERNRF AL -

2-1-2 » {TENHARE

REFBEEE > BEEZE2018F6R » THREMAF RIEE2,4268F - HP4GITEILE
REIGITE LM BERZREEN - 2015F984GITEH L HBMIGITE L% - BIFERY
o RARER - BI2018F 6 A B S#RITEN LA P BH95% - AGTTEYRAAIRSEETIRIB VAT
BARERR - AT 3GITE LA — AT KEERERRE - MERE 4G LHIE
BREWE - AR ERWAGTE) LR -
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—— TENESE LA PE —e— AGITTEN LB P8 —e—3GTTEI LIMAFE ——1TE1ESE LB P EF4GRI S
(#) (%)
3000 5% 1100

5 o1 % 93

2700 86%. %
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2100 | 4514 o S 2259226t 2304470
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900| 2/ 30
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300 15510
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2015/3 2015/6 2015/9 2015/12 2016/3 2016/6 2016/9 2016/12 2017/3 2017/6 2017/9 2017/12 2018/3 2018/6

R T B R AR B BB BT

BRKR  BEE > EREMICER - 20184108
2EITEIEE LRREEEE RSN

KRR ZE9.35Mbps 9 HEERKR KK E1.67Mbps °

bR - 2E4GITE EARRER 2RBkER R - 212017438
£152.39Mbps * T FEERERRERZE21.04Mbps © BLHEBEHESRRE
1b » AGTF T HER KX RIGFH T HEREAIS.66 J:Lr zaumz 65 » WEBEAHKAAG

FERETHERREEKERA - 2012615 TF
B REF2.52Mbps © S EEZEF|0.45Mbps © 220174238 » 2E3GITH LA TEH SRR

P TEHEEERE
FHE ° 22017385

BERBFEBCEE - ERGEREAKBRTHEE TREAXERSERR  HAERAESER
BRI -
THEE LR EEERENRFER
TENEIELEE 20165 20165
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BHFEERE 8H-108 8B-108 8H-108 ( 3'G) 201743 (4'G) 201743
(EE{if : Mbps) B (3G) B (4G)
SEETEERE 2.52 4.44 6.27 8.84 9.35 40.87 52.39
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11 2016F 1132017438 AEME R
2 1 2015 B ERBIEER 84
ERIZRR - MEEABERRL - EREMICEE » 20185108 /

85



n £I8  QANT - SREHERENEAL BESETERRERR

HEZRENR2017FN AAFHRSEEEFUSFEERNRBITH IRERERAESERE
R 125 E R BITE LA AR A 20168 1973.1%38 520174 8980.1% » BiE7 OB B -
L5t - FEEERAM 1 2B ERBF » FERRFENENRIBEREZERFMAI7.2% » X2
£ PRGN R68.8%  BEMKFRECIE52.1% » FAREIL45.0%F o

® 22> BEFBNH=KEE

BASRASERMAcZEESR  FTEHER S @R - F88 NEHEESE R
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R 2017E2HE= A EEEE ER (FEBILEE)

EE EE
e ok  aee Bwiwr  SHES
SERT 37,700.00  69.52%
% ICE38I 13,683.40  48.70%
‘Y’ii,f woE 890.59 A& 48.35%
F e 424600  24.78%
=fEETE 214.92 B 29.31%
BN EREE (PND) 811.00  45.00% 5774 F& 27.20%
TEEE (EEBRSEITH@HT) 1828% 25.24%
% ICE#R 2,244.00 23.20%
b4 ii,f ICE55 19,690.36  17.42%
% g (coL) 72,000 FFKFH  18.00%
ENRIEEEMR 7,719.00  11.90%
WRIKZEEEM (o) 10,52 MW 11.20%
F/NBITFT LCDER (<10") 7,862.63  27.39%
XEITFT LCDE#R (>10") 18,580.10  22.86%
B-EAEEE R 54.23 /A\WE 451%
MR 295 BAW 6.00%
© ?F B Bs#4 78.8 B/AME 2.10%
% TRIREBIZR 380.00  13.00%  53,340/AKE 15.80%
= ABS 1,334 F/ANE 15.95%
TPE 324 F/AME 8.30%
WLAN 43.00 0.70%
OLED 333.94 2.53%
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MERSEIMEENESE ERTEER 2R 5FE N\ LEE FHIREES?.10%
EE81.50% « ZE R BPLAE(ES1.50% « FEE83.30% * Cable CPE (B ERARH ) E880.40%
SBARIREESS1.10% - BB THEHBCable CPEE[E77.11% ~ GBI TEE73.16% - T
R~ ELBER © Cable CPE ~ RER T AIBZEEERALEXERNRKRESE EmR - 20174
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FHiR 4,062.00 89.10% 84,003 F KA 81.50%

ERRRER 59,402.00 81.50% 132,398 F%= 83.30%

Cable CPE 2,022.63 77.11% 36,119 F= 80.40%
SERT 39,674.34  73.16%

ERA 231288 24.00%

ES /¢ 67 58 BAF 16.55%
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@ He SASEEMR (CCL) 132100 fFKF75 33.22%
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ENRIZEBEEAR 19,299.00  29.70%
BB N 2,235.00  50.00%
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S AR 3,150 B 81.10%

XPTA 1,212 BAME 15.53%

XTPE 986 F /Al 19.50%
WREKZRESM (e) 3,608.00 20.30%
E ICa%5 20,299.34  17.96%
@ He RELTFT LCDEAR (>10") 2087652 25.69%
?g FR/NBUTFT LCDEIR (<10") 9,473.05  33.00%
Z ICHEIR 2,550.00  26.30%

BF BB 7,390 F 2= 22.39%

AIRRER 9,085.00  18.00% 3,926 T % 35.30%

TEHE (BEBRS BIESBME) 2528= 35.06%

f BRiE 3119 BABE 8.93%

@ f;r} RIREIRIR 47500  16.10% 66,6750 19.70%
% OLED 33394 2.53%
= LEDTH (EtE=EEERER) 3,04400 17.70%
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R THITEEBRBRRNEENRERES ° iPhoneAF » BIEmE N\ TEBApple Pay © 252
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. e o iOS QAndroid

LINE Pay 79.0% Apple Pay 87.1% LINE Pay 78.7%
Apple Pay 76.0% LINE Pay 80.4% Apple Pay 71.6%
ZHE 57.7% THE 59.3% Android Pay 58.2%
Android Pay 55.6% EX{TEE 51.8% e 57.2%
BXHE 52.9% Android Pay 49.3% EXHE 53.4%
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B BEMEEKA - AHRELE - @REREEEEE - HEHEE - AHZPHK
By~ BERATERERGY - FIEEEE - TIFEAJE - A - TH=ER - tEES
+—{E481 - AR AEEAREN20174E5831BE2017478318 » 155U FEER - 5t
SERRG, S4B RAE -

Hﬂuﬂﬁﬂi% SHI2017EFHH 15U ERBEEME RS E9563.65)  LREFHEE
BEER MEEREREES R E’\J?Eijztﬂiﬁ?@ﬁ (74.253 ) » R R ITEERAR
(67.37) ~ &Jﬂ?éﬁi{%&ﬁiéﬁ (66.85) ) » E—H52015- 2017 F EDWTHERER - BIaIRHF
B EHBAMIBEE) » (ERI3RIRE S IVEEEEE&@%J?%@{%@T%EE’:EE (#nsR2-6) °

20152017 E RBEERERBERELLE

&F 2015 2016 2017

= e AB e | 9 % A8
FEEBUWA 9 54.4 9 61.0 10 58.2
AHIRERE 5 64.0 8 62.2 7 61.5
femmRfEmLe g 1 70.1 2 70.5 3 66.8
HEHEE 7 59.8 6 63.2 8 61.2
AHZRE K 4 66.6 5 63.8 5 64.1
JE R A SE BB R 3 67.8 7 62.3 6 62.5
TS ELEE 8 59.3 10 60.8 9 60.9
TRERATE 6 62.7 3 67.1 2 67.3
NHHTE 10 537 11 60.0 11 57.3
FTH=ER - - 4 65.1 4 65.6
1 742

HEES 2 68.8 1 71.5
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2077 FEENEARFESZMEERE @ FH2E R4S » FAIERUBNRERA R
MR (72.65) MmBEERE  EARBEEBIENRIEE68.57  HRKF RS
EELE (R (67.80 ) ~ MSSREBEYHE (6675 )  BIIREHELER (6649 )~
FNBEHRESEE (6445 )  BUREREERYE (6325 ) « KETEHHEAHLZS (626
2) BREREERENE (61.29) B CETEEMEBUT (60.65 ) ~ BLELRAIFAIZERTS

(59.87 ) ~ RREBTHRLTEEN (56.0) F - th&2015- 2017 FZE W EBAERRIERE
B AR ERaNAREREAS ZBHENRY - BUEREBERE  BIREAMEMAK
B (2016K2017FmeERm ) (A1FR2-7) »

2015-2017EERAERRBREE

F ‘ 2015 2016 ‘ 2017
HEMIEE CHE SB #E 9B #E 9B
BRmEBRLE2EM 12 48.8 12 54.6 12 56.0
BRI RS 2 68.7 3 68.0 3 67.8
KEFERHEAR R 10 56.5 10 61.4 8 62.6
BEBIERRE 1 72.1 2 69.8 2 68.5
BREERENE 11 54.9 9 62.6 9 612
FuHERRGEE 7 61.7 6 64.4 6 64.4
LB RIETRI RIS 9 57.0 11 60.2 1 59.8
B i A B AR B A 6 62.0 1 73.0 1 72.6
RS REBYHE 4 62.6 5 67.1 4 66.7
BRI REER 3 65.8 4 67.8 5 66.4
B REREZRE 5 62.3 7 63.8 7 63.2
b E B BUT 8 57.9 8 63.3 10 60.6
BERIR + 20184108
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BT 288 60.7 513 778 555 513 383 81.9 644 697 320 484
i #MEgE 292 615 518 788 558 521 391 823 653 703 326 487
Al "HBE 246 515 452 665 531 424 300 768 550 632 249 445
bEfunE 289 648 547 848 563 543 406 833 681 721 333 512
FREpHbIE 272 56.6 453 752 551 490 356 833 622 681 309 451
Al FMEfHiE 303 584 513 695 549 483 381 787 608 674 314 469

BEHhlE 272 548 480 693 523 505 292 776 599 679 273 464
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