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Over the past 30 years, Taiwan has been widely recognized in manufacturing
efficiency, established economic miracles through driving efficient economic to the most,
and become one of the critical supply chains in global ICT industry. However, Taiwan's

Foreword success in ICT industry formed a rigid mindset of efficiency and supply-oriented, which has
hindered further industry developments in terms of talent cultivation, regulations, and new

business models. In order to address emerging digital technology in the fast pace, it is necessary for Taiwan to
utilize existing advantage, and further build a solid infrastructure with innovative legal settings, digital talents
with multiple disciplines, and capability of developing advance digital technology, so as to transform mindset
from supply-oriented to be innovative and demand-oriented, in order to address opportunity in the digital

economic, and create another success and paradigm shift.

In response to President Tsai Ing-wen's advocacy for "Digital Nation, Smart Island," Executive Yuan
initiated the Digital Nation and Innovative Economic Development Plan 2017-2025 in November 2016, with
the effort of transcending bottleneck of current industrial development, enhancing digital infrastructure,
developing the digital economy, realizing a fair and active internet society, and creating a service-based
digital government, we hope to build sustainable and smart living environment, so that citizens can enjoy
more prosperity, better well-being and higher quality of life. By doing so, this plan targets at 2025 to
contribute digital economic scale reaching $6.5 trillion NT dollars, 80% penetration rate for use of digital
lifestyle services, broadband service with bandwidth guarantee 25Mbps and up to 2Gbps, and help to

promote Taiwan's e-competitiveness within top 10 ranking worldwide.

E-Competitiveness, simply put, is the readiness of a country's ICT infrastructure and ICT impact on
social and economic development. The Taiwan e-Competitiveness Annual Report 2015-2016 not only
presents the competitiveness of government effort on ICT infrastructure, but also highlights Taiwan's
determination and ambition on ICT-related policies to further provide better quality of life as well as flourish

a digital economy.

This report is printed in both Chinese and English not only to accommodate an international audience,
but also to offer local readers and enterprises an understanding of the direction of the next phase of the
Digital Nation and Innovative Economic Development Plan 2017-2025. More importantly, it demonstrates
Taiwan government's determination to increase the quality of life of citizens and the comprehensive
development of businesses. With the publication of this report and interaction with international professionals,

we hope to share the achievements of Taiwan's ICT industry and developments to the world.

%‘*’Wﬁdaﬁ

Minister without Portfolio, Executive Yuan

December 2016



The Digital Nation and Innovative Economic Development Plan 2017-2025

(abbreviated DIGI"2025) will be officially launched in 2017, in order to create a sound

digital economy, a fair and active internet society, and an open governance digital

Foreword government are two issues needed to be addressed. The first one, also named digital
inclusion, refers to the utilization of digital technology to provide every citizens an equal

opportunity to interact and participate with the community through more diversified channels; the other one
refers to open governance, which is to enhance the capabilities of government agencies to leverage digital
technology, and to align with the concept of open data and open source, so as to respond to the public

demand completely and timely.

In more specifically, | hope the public sector can work together with the private sector more closely in the
areas of machine learning and cyber physical system (CPS), so that talents in related domains can be brought in
and cultivated. Also, policy making process can be more open and transparent, so that people are encouraged
to be involved and participation. In terms of digital right protection and digital industry promotion, it can be
fulfilled with a solid governance mechanism. These works are what | am trying to do as a minister without
portfolio for digital government. Before taking this job, | have positioned myself as the "servant of the public
servant", which is to utilize digital technology and systems to support the government to address issues, and

encourage interaction and collaboration amoung the government, civic technology, and public communities.

The Taiwan e-Competitiveness Annual Report 2015-2016 serves as a medium of exchange of important
information between the government and the people. This year's edition includes 8 major international
ratings such as the Networked Readiness Index (NRI), the Global Entrepreneurship and Development Index
(GEDI), the International e-Government Rankings Survey, the Doing Business, and the Open Data Index,
providing a bird's eye view of Taiwan's performance in ICT. It also includes an introduction of Taiwan ICT
Infrastructure along with the satisfaction survey of Taiwan's digital quality of life. This annual report concludes

with the Executive Yuan's vision of DIGI*2025.

At last, the Taiwan e-Competitiveness Annual Report 2015-2016 is highly recommended to those who
wish to know about Taiwan's ICT capabilities and the latest ICT policies. Hope everyone of us can collaborate
together to promote Taiwan's Development Plan of "Digital Nation, Innovative Economic”, and to reach the

vision of "Digital Nation, Smart Island".

Minister without Portfolio, Executive Yuan

December 2016
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E-Competitiveness is an important indicator of ICT infrastructure viability and
national competitiveness. It includes benefits derived from the ICT industry regarding
economic development and is representative of government, social, industrial, and
personal digital creativity. E-Competitiveness can also be understood as a key driver in
a nation's overall competitiveness and the quality of life of its citizens. In 2003, the Office

of Science and Technology, Executive Yuan created a system by which to measure and appraise Taiwan's
e-competitiveness. Using information gleaned from international ICT indexes, including the World Economic
Forum (WEF) Networked Readiness Index (NRI), Global Competitiveness Index (GCI), the International Institute
for Management Development (IMD) World Competitiveness Yearbook and other leading indexes, the office

continues to observe and evaluate the effectiveness of Taiwan's ICT policies and Taiwan's performances.

In the 2016 WEF GITR, Taiwan was ranked 19th overall and fourth in the Asia in NRI. Although Taiwan's
well-developed infrastructure was ranked second, "political and regulatory environment" and "business and
innovation environment" took only 29th space, and economic impacts and social impacts took 20th. These
rankings are not only a drag on Taiwan's overall ranking, but—more importantly—clearly show where the

emphasis of future domestic policy should lay.

The theme of the WEF Global Information Technology Report 2016 was "Innovating in the Digital
Economy". "Digital economy" is economy contributed by ICT forces, while "digital" refers not only to
technology, but ideas that can successfully promote innovation at the industrial or individual level. Therefore,
it holds that strengthening ICT applications to drive new business models and services will in turn be reflected

by further development and progress in society and the economy.

In the 2015 WEF GClI, Taiwan was ranked 15th out of 140countries and 11th in innovation. As for the IMD
World Competitiveness Ranking, due to a recent slowdown in GDP growth, Taiwan's rank in related categories
all showed a decline, with Taiwan's overall rank slipping to 14th overall out of 61 countries. The results of these
two reports clearly show the vital importance that ICT applications and innovation have on economic growth
and a country's international competitiveness. In line with these findings, in 2016, the BOST released the
Digital Nation and Innovative Economic Development Plan 2017-2025 (DIGI*2025) with the goals of
promoting ICT related policy, building a friendly regulatory environment, and fostering cross-discipline
personnel. As a roadmap it works to establish soft power on digital economy, encourage cooperation among
different industries, utilize digital innovation to accelerate industrial restructuring, and stimulate GDP growth

and the development of an innovation driven economy.

The DIGI"2025 also looks to strengthen partnerships between government, social, and business entities,
as well as improve the efficacy of smart governance and civil society to build a fair and active internet society.
As part of the plan, the government will continue to work towards Gbps UWB and loT networks, while also

encouraging a spirit of regional joint governance and balanced development in the construction of smart
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cities and rural areas and in the dissemination of innovative applications. Doing so, Taiwan can become a

model of national digital development.

These digital nation developmental measures have as their main policy the transformation of Taiwan into
a "Smart Island". They look to elevate standards of living and offer the world a model for the development
and spread of smart applications. Such policies will also translate into higher rankings for Taiwan in various ICT
indexes, including the International e-Government Rankings Survey, Doing Business, the Global Entrepreneurship
and Development Index, the Open Data Index, and the Global Manufacturing Competitiveness Index and

hopefully cement Taiwan's place among the top ten nations over the next decade or so.

Added to this year's Taiwan e-Competitiveness Annual Report 2015-2016 was the category of "Digital
Quiality of Life Satisfaction Survey". This survey is in line with OECD's Better Life Index, and the research and
the finding were presented in 2016 Interdisciplinary Social Sciences Conference and echoed by international
research institutes. They point to the problem in which policy investment has been weighed heavily from an
economic point of view to the neglect of other quality of life factors. We believe that this survey can go a
long way to addressing this shortcoming by offering new analysis on the social impact of ICT applications.
We would like to thank everyone that participated in this survey, including the research team of the Institute
for Information Industry. Such endeavors will not only encourage further interaction and recognition among
international organizations, but also offer concrete and objective data and assessment protocols regarding the

acceptance and effectiveness of tech policy planning among populations at large.

As for the future of ICT policy in Taiwan, it will continue to build upon the solid foundations of the past,
while creating an environment beneficial for the growth of digital innovation and application in the future. The
creation of a friendly regulatory environment, the fostering cross-discipline digital talent, and the development
of advanced digital technology will all serve as the foundation for this new digital nation from which a digital
economy, digital government, internet society, and smart urban and rural areas can grow and connect with

international innovative ecosystems.

This is already the 13th year for the Taiwan e-Competitiveness Annual Report. In the years to come,
we will continue to witness and document Taiwan's gradual transformation into a "Digital Nation and Smart
Island". This report will also help the people of Taiwan and the international community better understand

Taiwan's ICT readiness and overall strengths while we all contribute to the growth and development Taiwan.

) "ZA@/, %*’/%@7/

Executive Secretary

Office of Science and Technology, Executive Yuan

December 2016
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Chapter 1. Taiwan's Performance in Global ICT Rankings

The strengths of a country's e-competitiveness can highlight the degree of implementation and
application of information and communication technology (ICT) in the sectors of government, industry, and
with individual users. It is also tightly linked with the direction of national policy, and can be an important

tool in the measurement of an economy's overall competitiveness, as well as its future prospects.

This chapter will discuss the findings of the World Economic Forum (WEF)'s Networked Readiness
Index (NRI) and Global Competitiveness Index (GCI), the International Institute for Management
Development (IMD)'s World Competitiveness Yearbook, the World Bank's Doing Business report,
Waseda-IAC's International e-Government Rankings Survey, and the Global Entrepreneurship and
Development Institute (GEDI)'s Global Entrepreneurship and Development Index (GEDI). In addition,
data from the Open Knowledge Foundation's Open Data Index and Deloitte's Global Manufacturing
Competitiveness Index is also included in an effort to better understand the effects of open data, industry
4.0 and other recent technological trends on competitiveness. In the following pages, Taiwan's most
recent performance among these international benchmarks will be analyzed and discussed. () Table 1-1

shows, at a glance, Taiwan's ranking among each of the eight surveys.

Table 1-1 €2 Taiwan's ICT Global Rankings

Taiwan's Rank Number of
. Participatin
Survey Year  Survey Organizer Survey Report art|C|pa'1t| 9
. Countries/
Globally In Asia* .
Economies
2016 WEF Networked Readiness Index 19 4 139
Impact Subindex 20 5
2015-2016 WEF Global Competitiveness 15 4 144
Index-Innovation Pillar 1
2016 IMD World Competitiveness 14 3 61
Yearbook-Technological
Infrastructure sub-factor 12
2016 Waseda-IAC Interhat|ona| e-Government 10 4 65
Rankings Survey
2016 World Bank Doing Business 1 4 189
2016 GEDI Global Entrepreneurship and 6 2 130
Development Index 2
2015 Open Knowledge Open Data Index 1 1 122
Foundation
2016 Deloitte Global Manufacturing 7 4 20

Competitiveness Index

*Does not include the countries of the Middle East.
Compiled by IlI-FIND.
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Q World Economic Forum's Networked Readiness Index

The World Economic Forum (WEF)'s Networked Readiness Index (NRI) is the world's most prestigious
index with regard to ICT readiness. The annual theme of Global Information Technology Report 2016
(GITR) is "Innovating in the Digital Economy". Among the WEF's 2016 index, Taiwan was ranked 19th

overall and fourth in the Asia region.’ Taiwan's overall score, at 5.5 points, was the same as last year.

As for the report's Impact subindex, Taiwan was ranked 20th, while coming in at 18th in the
Economic impacts and 20th in the Social impacts, showing clearly how ICT development has made its
presence felt both in the economy and society of Taiwan. Taiwan's rankings as reported in the previous

two years of the NRI can be seen in () Table 1-2.

In its analysis of the performance of the top seven ranked countries, the annual WEF report notes
that although the seven countries showed different strengths and weakness, the one area they shared
in common were high scores in the Business usage resulting from their strong levels of business ICT
application. Therefore, dealing with the question of how to spur the growth of Taiwan's businesses
through ICT driven economic activity (for example, using technology-driven new business models) is a

very important consideration in the future development of companies within the digital economy.

Table 1-2 (9 Taiwan's Networked Readiness Index Rankings, 2015-2016

2016 2015
Subindex/Pillar
Rank Score Rank Score
Environment subindex 29 4.8 28 4.8
o o o 5
S e X 5 5
Readiness subindex 2 6.4 2 6.4
Infrastructure 1 7.0 1 7.0
Affordability 12 6.5 13 6.5
Skills 23 5.8 23 5.8
Usage subindex 16 5.5 22 5.3
Individual usage 24 6.0 26 5.7
Business usage 12 55 17 5.1
Government usage 24 5.0 21 5.1
Impact subindex 20 5.2 15 5.3
Economic impacts 18 5.0 17 49
Social impacts 20 54 8 5.8

Source: WEF GITR, 2015-2016; Compiled by IlI-FIND.

1 Does not include countries of the Middle East.
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@ World Economic Forum's Global Competitiveness Index

The WEF's Global Competitiveness Index (GCI) details many of the factors responsible for the
improvement of national productivity and competitiveness. The GCI three main subindexes are,
however, weighted differently depending on a country's stage of economic development. For Taiwan,
classified as an innovation-driven economy, the innovation and sophistication factors subindex accounts
for altogether 30% of its total score with the of innovation pillar and business sophistication pillar each
accounting for 15%, making them the most heavily weighted of all the 12 pillars. From the above, it is

easy to see just how heavily the GCI weighs innovation ability for innovation-driven economies.

In 2015, Taiwan was ranked 15th overall by the index, a ranking that has been more or less
consistent over the past few years. Taiwan's top-notch performance among the index's innovation
indicators is reflected in the fact that its highest ranking (10th) is found within the "innovation" pillar.
However, 2015 also saw Taiwan fall in rankings in several indicators, a result of a drop in score in the
areas of R&D capacity and the cultivation of talent. The report notes that the fostering of innovation
and cultivation of talent are critical areas when it comes to raising competitiveness in a low growth
environment. With this in mind, Taiwan's falling score in innovation and talent related indicators is an
area that certainly needs to be addressed. (=) Table1-3 lists Taiwan's rankings in the WEF GCl report for
2014-2015 and 2015-2016.

Table 1-3 (2 Taiwan's Global Competitiveness Index Rankings, 2014-2015 & 2015-2016

2015-2016 2014-2015
Subindex/Pillar
Rank Score Rank Score
Basic requirement subindex 14 5.8 14 5.7
Institutions 27 4.9 27 4.8
Infrastructure 12 5.9 1 5.8
Macroeconomic environment 13 6.2 23 58
Health and primary education 14 6.5 13 6.5
Efficiency enhancers subindex 15 5.2 16 5.1
Higher education and training 14 5.6 12 5.6
Goods market efficiency 13 5.2 M 52
Labor market efficiency 22 4.8 32 4.6
Financial market development 17 4.8 18 49
Technological readiness 28 5.5 30 52
Market size 20 5.2 17 5.2
I;;T;:Z:in and sophistication 16 51 13 51
Business sophistication 21 5.0 17 5.1
Innovation " 5.1 10 5.1

Source: WEF GCl, 2014-2015 & 2015-2016; Compiled by IlI-FIND.
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@ IMD's World Competitiveness Yearbook

The International Institute for Management Development (IMD)'s World Competitiveness Yearbook
has a reputation as being one of the broadest of the international indexes due to the impressive number
of criteria used to calculate its findings. In the 2016 report, we find that Taiwan's low GDP growth rate has
been a drag on several related indicators, all of which showed a drop in score and rankings from years

previous. Overall, Taiwan's rank slipped to 14.

Taiwan was ranked 12th globally in technological infrastructure sub-factor, found under the
infrastructure factor. According to the IMD's report, Taiwan's strengths within the technological
infrastructure sub-factor were the areas of high-tech exports and penetration of broadband accounts,
while areas that needed improvement were ICT service exports and costs of mobile phone monthly fee.
Over the past two years, indicators relating to mobile communications have been added and adjusted,
indicating the growing importance of mobile broadband development in the eyes of the IMD. Despite
Taiwan's top-ranked performance in the area of high tech exports in the manufacturing industry, Taiwan's
performance in ICT service exports, however, still lags behind in comparison, evidencing that Taiwan still
has much to do when it comes to furthering its development of ICT services. Taiwan's rankings in the IMD's
2015 and 2016 World Competitiveness Yearbook are found below in () Table 1-4.

Table 1-4 () Taiwan's World Competitiveness Yearbook Rankings, 2015-2016

Factor/Sub-factor églﬁ igli Factor/Sub-factor é:li ﬁgli
Economic Performance 15 11 Business Efficiency 16 14
Domestic Economy 30 9 Productivity & Efficiency 15 15
International Trade 7 14 Labor Market 33 25
International Investment 33 29 Finance 19 17
Employment 16 18 Management Practices 13 10
Prices 23 15 Attitudes and Values 19 15
Government Efficiency 9 9 Infrastructure 19 18
Public Finance 12 13 Basic Infrastructure 28 25
Fiscal Policy 4 4 Ef:;fi?&f:' 12 9
Institutional Framework 16 19 Scientific Infrastructure 10 9
Business Legislation 25 25 Health and Environment 32 29
Social Framework 21 22 Education 25 21

Source: IMD World Competitiveness Yearbook, 2015 & 2016; Compiled by IlI-FIND.
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@ Waseda-IAC International e-Government Rankings Survey

Japan's Waseda University carries out an annual survey and analysis of the status and performance
of e-government efforts around the world. In its 2016 rankings, Taiwan came in at number 10 globally,
fourth in the Asia-Pacific region’, and eighth among APEC members. Taiwan's overall ranking for the

past five years is shown below in () Table 1-5.

Table 1-5 (2 Taiwan's e-Government Rankings, 2012-2016

2012 2013 2014 2015 2016

Taiwan's Overall Rank 10 8 18 17 10

Source: Waseda-IAC e-Government Rankings Survey, 2012-2016; Compiled by III-FIND.

As only the top 10 countries under each indicator were published in the 2016 report, only rankings
for e-Government Promotion, Open Government, and Use of Emerging ICT—in which Taiwan was
ranked eighth, eighth, and tenth respectively—are listed below. As Taiwan failed to break into the top

10 of the seven remaining indicators, no rankings are available for these areas (see () Table 1-6).

Despite this, the 2016 report saw Taiwan leap from 18th to 10th place overall. Additionally, in the
report, each country was placed in one of four quadrants in accordance to their degree of technological
and governmental readiness. Taiwan was listed in Quadrant IV, the segment for those countries whose

technological and governmental readiness are both above average.

The report showed Taiwan making the biggest gains in the Open Government indicator, proving
that recent efforts in promoting e-government are being recognized. However, as the report also showed,

Taiwan still has much work to do in the areas of e-Participation and Use of Emerging ICT.

Table 1-6 (2 Taiwan's Score & Rank in e-Government Rankings Survey 2016

Indicator 2016 2016 Indicator 2016 2016

Score Rank Score Rank
Network Preparedness 53 - e-Government Promotion 7.4 8
Management Optimization 8.8 - e-Participation 7.5 -
Online Services 8.8 - Open Government 9.0 8
National Portal 5.6 - Cyber Security 7.6 -
Government CIO 7.7 - Use of Emerging ICT 5.0 10

Source: Waseda-IAC e-Government Rankings Survey 2016; Compiled by IlI-FIND.

2 Does not include countries of the Middle East.
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@ World Bank's Doing Business

The World Bank's Doing Business report is an in-depth quantitative analysis of the regulatory

environments of 189 countries and the benefit these oversight mechanisms and legal regulations may
or may not have on a country's business development. The report also offers proposals for the favorable

adjustment of government policies and legal environments as future reference.

In the World Bank's 2016 report, released on October 2015, Taiwan's "Ease of Doing Business”
ranking was 11th out of 189 countries, a leap of 19 places from the 2015 report. Due to adjustments in
the ranking system, this year showed considerable volatility among the rankings. For example, Taiwan's
rank in "Enforcing Contracts" rose from 93rd to 16th, an improvement of 77 places. Taiwan's overall rank

in the 10 topics of the Doing Business report for 2015 and 2016 can be found below in (=) Table 1-7.

Table 1-7 €9 Taiwan's Ease of Doing Business Index Rankings, 2015-2016

Topics 2016 2015
Rank Rank
Starting a business 22 15
Dealing with construction permits 6 1"
Getting electricity 2 2
Registering property 18 40
Getting credit 59 52
Protecting minority investors 25 30
Paying taxes 39 37
Trading across borders 65 32
Enforcing contracts 16 93
Resolving insolvency 21 18

Source: World Bank Doing Business, 2015-2016; Compiled by [lI-FIND.
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@ GEDI's Global Entrepreneurship & Development Index

The Global Entrepreneurship and Development Institute (GEDI) Global Entrepreneurship Index
(GEI) is an index ranking 132 economies worldwide, including the 21 economies of the Asia-Pacific

region. In the 2016 edition, Taiwan was ranked sixth globally and second in the Asia-Pacific region.

Among the GEl's Attitude, Ability and Aspiration sub-indexes, it was in the Entrepreneurial
Aspirations category where Taiwan shone the brightest by coming in at the world's number two spot.
Among the GEl's 14 pillars, areas in which Taiwan performed well were: Risk Capital, Product Innovation,
High Growth, and Process Innovation. On the other hand, Taiwan's performance in the pillars of
Competition, Startup Skill, Internationalization, and Technology Absorption were less than satisfactory

and require more effort and resources.

Opportunity
Perception Startup
Skill

Risk Risk
Capital Acceptance
Internationalization / 020 Networking
High S Cultural
Growth / Support
Taiwan
Process Opportunity
Innovation Startup — Us
Australia
| Product \/ Technology
nnovation - Absorption
Competition Human
Capital

Figure 1-1 €9 A Performance Comparison Among Taiwan, the US, and Australia in the GEDI
GEl's 14 Pillars
Source: GEDI Global Entrepreneurship & Development Index 2016; Compiled by IlI-FIND.

Relative to the US, which holds the number one spot in this year's Global Entrepreneurship Index,
Taiwan showed considerable strength in the pillars of Product Innovation and Process Innovation.
Relative to Australia, which holds the number one spot among countries in the Asia-Pacific region,

Taiwan showed considerable strength in the areas of Product Innovation, Process Innovation and High
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Growth. Areas in which Taiwan needs improvement are the pillars of Internationalization, Startup Skill,

Opportunity Perception, Competition, and Technology Absorption.

Opportunity
Perception Startup
A 09 Skill
Risk Risk
Capital Acceptance
Internationalization Networking
High Cultural
Growth Support
Taiwan
. UK
Process Opportunity
Innovation Startup —— Singapore
Product Technology — lsrael
Innovation Absorption
Competition Human
Capital

Figure 1-2 (9 A Performance Comparison Between Taiwan, UK, Singapore, and Israel in the
GEDI GEl's 14 Pillars

Source: GEDI Global Entrepreneurship & Development Index 2016; Compiled by IlI-FIND.

Relative to UK, Taiwan showed considerable strength in the pillars of Product Innovation, Process
Innovation, High Growth, and Risk Capital; whereas the pillars of Competition and Cultural Support
remain weak. Relative to Singapore, Taiwan showed success in the pillars of Opportunity Perception,
Networking, and Product Innovation, while being weak in the pillar of Internationalization. Finally,
relative to Israel, Taiwan shows considerable strength in the pillars of Opportunity Startup and High

Growth.
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@ Open Knowledge Foundation's Global Open Data Index

In response to the Internet of Everything (IoE), economies worldwide are ushering in new economic
eras by leveraging value-added data to offer a host of knowledge service applications. Open data has
become a key driver in the acceleration of industry innovation and growth, as well as helping cement
"open government" as a new model of governance in countries across the globe. As upstream data
suppliers, it is important that governments should consider how they can work to establish safe value-
added applications that successfully meet and benefit the public's application service needs. In view of
this, the Open Knowledge Foundation is committed to promoting open data and open governments.
Since 2013, the foundation has published an annual report ranking governments by open data
indicators. Its goal is to shed light on the degree of effort being made by governments in the promotion

of open data.

The latest Global Open Data Index, published in December 2015, marks the foundation's third
annual publication. In the 2013 report, Taiwan was ranked 36th, before climbing to 11th place in 2014.
Taiwan now holds the world's number one spot in the 2015 report. In previous reports, Taiwan failed to
break into the top 20 in over half of the report's indicators. In 2015, however, it ranked first among nine

of the report's 13 indicators.

Table 1-8 () Taiwan's Global Open Data Index Rankings, 2013-2015

Category §013 2014 2015
ank Rank Rank
National Statistics 44 60 1
Procurement Tenders - - 1
National Map 44 20 1
Legislation 10 12 1
Pollutant Emissions 49 6 1
Election Results 35 51 1
Company Register 50 5 1
Government Budget 19 22 1
Water Quality - - 1
Weather Forecast - - 7
Government Spending 20 15 8
Location Datasets 8 10 49
Land Ownership - - 53
Transport Timetables 52 1 N/A

Source: Open Knowledge Foundation Global Open Data Index, 2013-2015; Compiled by IlI-FIND.
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@ Deloitte's Global Manufacturing Competitiveness Index

Deloitte, together with the US Council on Competitiveness, publishes the Global Manufacturing
Competitiveness Index. The index was released in 2010, in 2013, and again in 2016. The report looks at the

state of manufacturing competitiveness worldwide by offering current and projected country rankings.

This year's report shows that the development of the manufacturing industry will continue to
affect broad swathes of the world economy by promoting infrastructure development, employment
opportunities, and increasing national income. Unchanged from the 2010 and 2013 reports, China
holds the number one spot as the most competitive manufacturing country in 2016. The US, however,
continues to gain ground—going from third in 2013, to second in 2016. The report estimates that the US

will capture the world's number one spot in 2020.

Taiwan slipped one place from sixth to seventh in the 2016 report. Furthermore, the report
estimates that Taiwan will continue this downward trajectory to come in at ninth place in 2020.
Manufacturing is a vital industry for Taiwan and in light of this projection, Taiwan should double its

efforts to enhance breakthroughs in innovation and work to attract new talent.

Table 1-9 (2 2016 Global Manufacturing Competitiveness Index Top 10 Rankings and 2020
Projected Rankings

Countr 2016 2020 Countr 2016 2020

y Ranking Projected Ranking y Ranking Projected Ranking
China 1 2 UK 6 8
USA 2 1 Taiwan 7 9
Germany 3 3 Mexico 8 7
Japan 4 4 Canada 9 10
Korea 5 6 Singapore 10 1"

Source: Deloitte 2016 Global Manufacturing Competitiveness Index; Compiled by IlI-FIND.
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@ Conclusion

Looking over Taiwan's performance in the above information readiness surveys, we see that
Taiwan's prior experience in the ODM/OEM manufacturing industry has not only been the basis of
Taiwan's economic development, but also a factor in its ICT competitiveness on the international
stage. However, survey rankings over the last two years have shown that the manufacturing industry has
space for improvement when it comes to promotion and renewal. In addition, innovation had become
indispensable for keeping up with the rapid changes which the ICT field is undergoing worldwide. In
this regard, the results of the 2016 World Economic Forum Networked Readiness Index are of particular
importance. This year, Taiwan was ranked 19th in the world and—with regard to effect of ICT on
economy and society—20th in the Impact subindex. These numbers show us that recent government
efforts to promote ICT development for the benefit of public life, business interests, and the national

economy are still far from complete.

This year's report also brings in new two international surveys with regard to information readiness.
Looking at the data presented by the Open Knowledge Foundation's Global Open Data Index, a picture
emerges regarding the success of local efforts in the push for open data. As holders of open data
and resources closely related to public life, if governments take steps to assist the ICT field in carrying
out value-added applications, thereby helping the public and businesses enjoy better governmental

services, they will find themselves in a more active role in the driving of innovation.

Next, according to Deloitte's Global Manufacturing Competitiveness Index, we learn that the
era of Industry 4.0 is fast approaching. The Deloitte report offers the impressions of several CEOs
of companies based on the current leading countries of the index—US, Germany, and China—
and their thoughts regarding the governmental policies contributing to the manufacturing sector's
competitiveness and profitability. Among those policies, the CEOs noted, there was no shortage of
efforts in using ICT to assist with the creation of a "smart" and digitized industry and propelling the
industry towards R&D-focused high value goods and cutting edge manufacturing SOPs. The report's
findings also clearly indicated that manufacturing will continue to impact global economic development

and clearly showed a strong correlation between manufacturing competitiveness and innovation.

In this time of transition for both governments and industries, innovative thinking is more important
than ever. In response, the Office of Science and Technology of the Executive Yuan has laid out its
Digital Nation and Innovation Economic Development Plan 2017-2025 (DIGI"2025). Supporting
measures of the plan that aims to transform Taiwan into a digital nation include: building upon the

strength of Taiwan's digital innovation application infrastructure, strengthening innovation-friendly
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regulatory environments, fostering cross-discipline digital talent, and developing advanced digital
technology. The plan also highlights a break from the past. Instead of pursuing further development in
hardware infrastructure, soft power is now seen as the foundation from which to build up Taiwan's
developmental strength over the long-term. The goal is the construction of a digital ecosystem
complete with an advanced digital economy and government, internet society and smart urban and
rural areas. With regard to social and industrial circles, the goal is to encourage innovative thinking and
drive innovative and sustainable development, thereby offering a better digital environment for Taiwan's
citizens. This new digital environment, in turn, will be reflected in higher rankings for Taiwan in future
e-competiveness. Ultimately this push towards a digital nation and innovative economy is to transform

Taiwan into a smart island—one that enjoys a prosperous citizenry and flourishing economic base.
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Chapter 2. ICT Infrastructure in Taiwan: A Snapshot

@ ICT Infrastructure in Taiwan

Thanks to the efforts of the government, industry, and academia, Taiwan's ICT infrastructure is
currently healthy and stable. For a more detailed look at the various ICT infrastructure indicators, please

refer to (. Table 2-1.

Table 2-1 ICT Infrastructure in Taiwan
Category Indicators Statistical Data Data Release Source
Fixed Broadband Subscriptions 5.688 Mil 2016/07 NCC
FTTx Subscription Penetration 61.1% 2016/07 NCC
Cable TV Subscriptions 5.144 Mil 2016/06 NCC
Fixed Broadband Digital STB Penetration 92.9% 2016/06 NCC
IPTV Subscriptions 1.317 Mil 2016/06 NCC
Household Broadband Penetration 82.0% 2015/07-08 NDC
Average Broadband
Download Speed 39.1Mbps 2015 NCC
Internet Penetration 78.0% 2015/07-08 NDC
Mobile Broadband Subscriptions 20.667 Mil 2016/07 NCC
Wireless Broadband Subscriptions 20.772 Mil 2016/05 NCC
3G Mobile Internet Speeds 2016/01-03 NCC
(On Consumer end)
Avg. Download Speed 8.84Mbps
Mobile Internet Avg. Upload Speed 1.36Mbps
4G LTE Mobile Internet Speeds 2016/01-03 NCC
(On Consumer end)
Avg. Download Speed 40.87Mbps
Avg. Upload Speed 18.33Mbps
Smart Phone Penetration 71.5% 2015/07-08 NDC
Mobile Internet Penetration 70.4% 2015/07-08 NDC

Source: NCC, NDC; Compiled by IlI-FIND.
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2-1-1 Fixed Broadband

According to the National Communications Commission (NCC), over the past few years, Taiwan's
fixed broadband account subscriptions have been stable (see () Figure 2-1). FTTx is on its way to
replacing ADSL, with FTTx subscriptions surpassing ADSL in 2011. Cable modem subscriptions continue
to grow at a slow, but steady pace and surpassed ADSL subscriptions in 2015.

Fixed broadband —— FTTx —— Cable Modem ADSL — Leased Line Fixed broadband annual growth rate
(thousand)
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Figure 2-1 Fixed Broadband Subscriptions in Taiwan, 2003-2015
Source: NCC; Compiled by IlI-FIND.

Although Taiwan's fixed broadband subscriptions have generally been stable, over the past year,
subscriptions numbers have seen some volatility (see (= Figure 2.2). Subscriber numbers reached
a high in August 2015 with 5.678 million subscribers. This number dropped to a low of 5.656 million
in November of that same year, before increasing once again to reach a new high of 5.688 million

subscribers in June 2016, with all signs pointing to continued growth.

(thousand)

570
568.8
569
s 567.8

5673 567.2
566.8 566.6 566.9 5465 566.7
567 566.2

566 565.8 5656 565.6

565
564

563 . . . . . . . . . . . . .
N \2 &) g $H o Q

N N ° '\‘9\Q \b\Q \‘O\Q \b\Q \b\Q \‘O\Q

® © ® ® ® ® ® G

Figure 2-2 (9 Fixed Broadband Subscriptions in Taiwan, 2015-2016
Source: NCC; Compiled by IlI-FIND.
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FTTx subscriptions stood at 3.242 million in July 2015, rising to 3.477 million in July 2016. FTTx
subscriptions accounted for 57.1% of total fixed broadband subscriptions in July 2015 and 61.1% in July 2016.
ADSL accounts, on the other hand, dropped from 1.182 million to 929,000 over the same period of time.

Regarding FTTx installation and subscription rates, Chunghwa Telecom offers several plans®. The
fastest being 1G/600M, followed by 500M/250M. Non-fixed rates for the two plans are unchanged from
last year: NT$3,599 and NT$2,399 per month respectively. The 300M/100M plan costs NT$1,699 per
month, while the T00M/40M cost NT$976—3% cheaper than last year. Chunghwa's cheapest plan had its
speeds increased from 6M/2M to 16M/3M and costs NT$669 a month.

In June 2016, Taiwan had 5.14 million cable TV subscribers, or 60.52 subscribers for every 100
households. DSTB subscribers stood at 4.78 million with cable TV digitization (i.e. the proportion of
DSTB subscribers to cable TV subscribers) reaching 92.87%, a YOY increase of eight percentage points
(see () Figure 2-3). The number of pay channel subscribers stood at 1.33 million, or 27.93% of DSTB
subscriptions, while IPTV subscriptions stood at 1.32 million, showing that, although as a whole cable TV

subscriptions continue to grow, pay channel and IPTV subscriptions remain flat.

W Cable TV subscriptions W Digital STB subscriptions 1 Digital pay channel subscriptions W IPTV subscriptions
—@— Avg. number of cable TV subscription per 100 households —#— Proportion of digital STB subscriptions vs total cable subscriptions
—*— Proportion of digital STB subscriptions vs pay channel subscriptions
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Figure 2-3 @ DSTB and IPTV Subscriptions in Taiwan, 2015-2016
Source: NCC; Compiled by IlI-FIND.

3 Chunghwa Telecom,"Newest promotions—Hinet", http://broadband.hinet.net/fttx.do?s=1159, (2016).
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According to the 2015 Personal/Household Digital Divide Survey released by the National
Development Council (NDC)*, which includes survey data from 7/20/2015 until 8/29/2015, for citizens 12
years and older, 85.3% of households had access to a computer, 82% had internet, and 78% had spent
time online. Internet users 12 years and older stood at 16.38 million, with 90.2% of them having used

wireless or mobile internet services in the past.

According to a NCC report released on March 2016 which tested fixed broadband internet speeds
for 20157, for the 22 cities and counties of Taiwan, the average download speed for households was
39.1Mbps, with the average upload speed coming in at 14.8Mbps (see (- Figure 2-4). Regarding the
consistency of speeds for households in Taiwan, the categories of 70/70 (i.e.70% of users are able to
reach advertised internet speeds 70% of the time) and 80/80 (i.e. 80% of users are able to reach
advertised internet speeds 80% of the time), reached 94% and 87.9% respectively for download speeds.
For upload speeds, the categories of 70/70 and 80/80 reached 95.7% and 93.5% respectively. The
average download speed was 93.8% to 106.2% as fast as advertised, while the average upload speed
was 93.3% to 123.6% as fast as advertised. These numbers show that Taiwan's fixed broadband providers
are offering internet users a stable and fair internet experience. Regarding the numbers of the study, in
order to limit variances arising from differing quality of internet hardware at the user's end, the study
was carried out using a hardware test box installed in user's homes and thus was able to achieve a high

level of accuracy.
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Figure 2-4 (9 A Comparison of Fixed Broadband Speeds in Taiwan, 2012-2015
Source: NCC; Compiled by IlI-FIND.

4 National Development Council, "2015 Personal/Household Digital Divide Survey,"http://www.ndc.gov.tw/cp.aspx?n=55C8164714DFDYEY,
(2015).

National Communications Commission, "NCC Announces 2015 Fixed Broadband Internet Speed Results: Taiwan's Fixed Broadband

«

Speeds Remain Stable, "http://www.ncc.gov.tw/chinese/news_detail.aspx?site_content_sn=8&sn_f=35352, (2016).
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2-1-2 Mobile Internet

According to the figures of the NCC, the number of 4G mobile internet users in Taiwan surpassed
3G mobile internet users in September 2015 (see (- Figure 2-5). As Figure 2-5 clearly shows, in just a
short period of time, 4G has been replaced by 3G as the mobile internet of choice. From July 2015 to
July 2016, 3G mobile internet users showed a YOY drop of 47.8%, or 4.56 million subscribers. Over the
same period of time, the number of 4G mobile internet users rose by 7.75 million, for a total of 15.68
million subscribers. From a mobile communications provider's point of view, from July 2015 to July
2016, 3G mobile phone users dropped from 19.96 million to 12.81 million, a YOY loss of 7.15 million
users. Over the same period, 4G mobile phone services added 7.75 million new users. For the year,
the number of 3G mobile phone subscribers to also open a 3G mobile internet account dropped from
47.9% to 39%, showing that the superior speeds offered by 4G are the major reason behind the upgrade
to 4G from 3G. In total, as of July 2016, mobile broadband internet has 20.66 million users, or 87.9
people out of 100.

Mobile broadband internet  — 4G mobile internet users 3G mobile internet users
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Figure 2-5 Mobile Broadband Subscriptions in Taiwan, 2015-2016

Source: NCC; Compiled by IlI-FIND.

The NCC recently changed its definition of PWLAN accounts from any previously registered, to
only those which have been active over the past year. This translated into a large drop in the number
of PWLAN users recorded. According to the NCC, in July 2016, Taiwan's PWLAN subscribers stood at
104,000. Including the number of mobile broadband internet users, in total, Taiwan's wireless broadband

subscribers reached 20.77 million.
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According to a May 2016 NCC report, for the first quarter of 2016 (a period from 1/21 to 3/31) in
Taiwan's mobile internet speed tests® 4G download and upload speeds clocked in at an average of
40.87Mbps and 18.33Mbps respectively. Average download and upload speeds for 3G clocked in at
8.84Mbps and 1.36Mbps respectively (see (&) Figure 2-6). These numbers show that the construction of
4G infrastructure has allowed Taiwan's mobile broadband users to enjoy much faster internet speeds

and has made life more convenient for users.
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Figure 2-6 © Mobile Broadband End User Internet Speeds, 2012-2016
Source: NCC; Compiled by IlI-FIND.

In the 2015 report, Personal/Household Digital Divide Survey, the NDC reported that for citizens
ages 12 years and up, the number of those possessing a smart phone rose from 66.2% in 2014 to 71.5%
the year following. For internet users 12 years and older, those possessing a smart phone rose from
84.9% in 2014 to 91.6% in 2015. Finally, among citizens 12 years and older, internet penetration rates

were at 78%, while broadband penetration rates stood at 70.4%.

6 National Communications Commission, "Results of 4G Internet Speed Tests for First Quarter of 2016," http://www.ncc.gov.tw/chinese/

news_detail.aspx?site_content_sn=8&is_history=0&pages=18&sn_f=35671, (2016).
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Digital Quality of Life Satisfaction

In addition to focusing on economic categories, international assessment of a country's
development should include a measure of indictors in national well-being and social progress.
Especially in this era of rapid development of the internet, the role of information and communication
technology (ICT) in improving quality of life of citizens has become an important issue to consider.
Therefore, the Institute for Information Industry (lll), with the support of the Office of Science and
Technology of the Executive Yuan, has for the first time developed a framework to measure digital
life satisfaction. Collecting the opinion of experts and the public, the Il has come up with 12 publicly
relevant ICT service application fields on which this study and its results were based, these being:
intelligent transportation and transport services, employment and entrepreneurial services, smart digital
home services, environment quality monitoring and improvement, disaster prevention and community
safety, food safety and traceability, digital medical and health promotion, instant messaging and online
communities, online banking and internet shopping, e-government and interactive government, digital

education and lifelong learning, and digital entertainment and tourism.

Each field is composed of 3 to 9 different service areas, some of which are defined as absent—
i.e. Taiwan at present lacks this service, or this service is still in its infancy and lacks public awareness.
Among the 12 ICT service application fields, the 2015 study found a total of 91 service applications, with
26 of them currently being defined as absent and 65 as available (see (&) Figure 2-7).

ICT-B1 Instant messaging and online communities | ICT-B2 Food safety and traceability

* Instant video and community services * Organic agricultural product management services

* Internet security and personal privacy * Food traceability and inquiry

* Web-based account integration and ¢ Health nutrition knowledge base disclosure
management

* GMP inquiry and management

* Health food information applications

e Cafeteria meals nutrition and sourcing inquiries
* Food safety tracking and reporting platforms

ICT-B3 Disaster prevention and community safety [CIHEE Isnetlsllglcgeesnt e e e Al AP

¢ Creative and innovative community services
¢ Instant business messaging integration services
o Al interactive on-demand meetings

¢ Disaster-prone area monitoring and reporting ¢ Transportation Easy Card services

* Integrated community security services ® Real-time public transportation information

¢ Disaster smart reporting services e Traffic conditions real-time applications

* On-demand instant safety reports ¢ Alternative route guidance

* Natural disaster prevention facilitation and guidance ¢ Individualized business transport services

¢ Integrated residential security information e Transportation reservation and inquiry services

e Transportation and tourist site real-time
integration applications

* Road safety and real-time monitoring
° Smart parking navigation applications
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ICT-B5 Smart digital home services ICT-Bé Digital education and lifelong learning

* Smart home appliances integrated services ¢ Integrated digital teaching and assessment
¢ Family and community security services * Interactive learning and studying mechanisms
¢ Community service inquiry applications * Digital archives public services
® Smart massage services * General library digitized reading
¢ Smart household usage management services * Digitized campus and rural learning
* Smart household maintenance services * Regional digitized content services
* Digital lifelong learning and services
e Industry/academic/research cooperative
service platforms
* Integration of digital teaching materials and resources
* Youth employment and entrepreneurship services * Web-based registration management and services
* Ethnic group employment matchmaking services * Inter-hospital exchange of electronic medical records
¢ Innovation and entrepreneurship ¢ Telemedicine and care services
business matchmaking * Health passbook and assessment management
¢ International investment matchmaking and services o Web-based medical and health inquires
* Brand and marketing consulting services SILealthIoromotionts ervicaTo [atiorms
* Salary and working hours information disclosures o Smart passport for the disabled
* Professional information inquiry and integration o Integrated community health care
* Precise instant translation and recording o Customizedmedical and health services
ICT-B10 E-government and interactive
government
 HD video value-added services * Transportation Easy Card services
* Mobile broadband HD video * Digitized public information disclosures
¢ Animation and cultural & creative o Citizen-orientated integrated services
industry promotion * Public policy and information access
e Active spaces and digitized experiences ® Public sector real-time supervision videos
* Expansion of international digital convergence * Big data analysis and services
* Regional specialties story marketing * Interactive public issue participation
* Smart digital video services * Open cloud value-added services
* Augmented reality experience and services ® Smart social welfare card services

ICT-B11 Environment quality
and improvement

CIEle] ICT-B12 Online banking and internet shopping

o Climate prediction and analysis ® Online financial and individual payments
* Green building and low carbon applications ® Web-based consumer information inquiry
* Carbon footprint testing services applications
* Pollution online report and tracking * Web-based ticket reservation and services
* Integrated green space management * Third party payment authorization services
e Park and reforestation monitorin ® Web-based transaction security and management
* Environmental hazard warning, monitoring * Smart credit card payment selection
and testing * Trade and consumer information integration

© Smart air conditioner and purification systems

Note: Categories underlined are defined as absent.

Figure 2-7 @ ICT Service Applications—Fields and Categories
Source: lII-FIND.
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2-2-1 Quality of Life Among Taiwanese Citizens

This study carried out its first yearly survey from August 3, 2015 to August 27, 2015. The survey's target
group was composed of Taiwanese citizens 15 years or older drawn from each of Taiwan's cities and counties.
Altogether, 1,603 valid samples were collected. Results showed that the score for overall quality of life for
Taiwanese in 2015 stood at 62.8 points. Satisfaction levels were highest in the field of "health status" (70.1),
followed by "social connections” (68.8) and "housing conditions" (67.8) (see ° Figure 2-8).
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Figure 2-8 @ Citizens Quality of Life Satisfaction Scores
Source: llI-FIND.

Age-wise, enrolled students between the ages of 15-24 showed higher levels of satisfaction compared
with other age groups. Education-wise, we see that higher levels of satisfaction were commensurate with
higher education levels, with satisfaction scores highest among those studying at the graduate level and
above. As well, those with access to the internet showed higher levels of satisfaction than those without, and,

finally, we see a positive correlation of higher incomes to higher levels of satisfaction (see ° Figure 2-9).

Satisfaction scores Higher education Those with internet Higher income levels

highest among levels show a positive access had higher show a positive

youth 15-24 correlation with higher satisfaction scores correlation with higher
satisfaction scores than those without satisfaction scores

66.4

Figure 2-9 @ Quality of Life Satisfaction Scores Across Different Groups
Source: llI-FIND.
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2-2-2 ICT Service Usage Among Taiwanese Citizens

As the 2015 study shows, ICT service applications have a definitive effect on quality of life, with
higher ICT satisfaction levels correlating to higher quality of life scores. As Taiwan has already been
transformed into an information society, continued investment in the promotion of ICT services is an

extremely effective way to improve the public's overall quality of life.

The three ICT service application areas that have the biggest correlation with quality of life which
are: instant messaging and online communities (1st), food safety and traceability (2nd), and disaster
prevention and community safety (3rd). That these three fields have been shown to have the largest
effect on quality of life shows the great importance that citizens attach to safety-related issues, which

include both personal safety and internet security (see (=) Figure 2-10).
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ICT-B3-Disaster prevention and 3
community safety
ICT-B4-Intelligent transportation and 4
transport services
ICT-B5-Smart digital home services 5
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* Represents area of influence; more stars ( %) means higher resiliency and greater influence on the quality of life in that area.

Figure 2-10 (2 Effect of ICT Service Applications on Quality of Life Fields
Source: lII-FIND.
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In order to better understand how Taiwanese regard different ICT fields, after a description of a
field's relevant services and environment, participants—regardless if they had experience with the field
in question—were asked to rate their favorability, with 0 being the lowest score that could be given and
100 the highest. Looking at the favorability scores of the different fields, intelligent transportation and
transport services received the highest score at 72.1. Next came digital medical and health promotion at
68.7, followed by digital entertainment and tourism (65.8), online banking and internet shopping (62.6)
and smart digital home services (62.3). For a complete list please refer to (&) Figure 2-11.

2 72.1

Figure 2-11 @ ICT Service Application Favorability Scores
Source: lII-FIND.

Regarding the rate of usage, the field of intelligent transportation and transport services had the
highest usage rate at 90.9%, followed by instant messaging and online communities (77.8%), online
banking and internet shopping (76.5%), digital medical and health promotion (76.3%), and digital
entertainment and tourism (73.6%). Of the 12 ICT fields, the top three fields in terms of satisfaction
levels—intelligent transportation and transport services, digital medical and health promotion, and
digital entertainment and tourism—all had satisfaction levels of 60 points or more. Through qualitatively-
based interviews, we know that respondents look forward to future improvements in the integration of
ICT services within the area of transportation and transport, for example, combining travel (attractions,
accessibility, etc.) with traffic information (public transport, road conditions, parking options, etc.). We

believe that further steps in this direction would lead to even higher satisfaction scores (see () Figure 2-12).
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Note 1: Definition of “use”: If participants used—i.e. experienced—any of the categories of the field in question, they were
considered to have “used” the field.
Note 2: Satisfaction scores were given by participants after having used the services of the field in question.

Figure 2-12 @ Service Usage and Satisfaction Scores Across Different Fields

Source: llI-FIND.

This study has found that ICT service applications have a great impact on the quality of life of

citizens, while also detailing which fields are particularly relevant. The results of this study can hopefully

serve as a reference for the Office of Science and Technology at the Executive Yuan during the

forwarding of related ICT policies and cases such as the drafting of Smart City policy options.

Amid the rapid evolution of ICT service applications, we should conduct a long-term observation of

the development of ICT service applications in order to accumulate relevant, up-to-date data. This long-

term data, when coupled with the scientific and rigorous investigation, will be an extremely valuable

lode of information that can be referred to when planning or implementing future ICT related policies.
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Chapter 3. Accomplishments of Taiwan's ICT Policies

@ Taiwan's ICT Infrastructure

The 2012-2016 National Information and Communication Initiative (NICI) was developed in
accordance with national developmental needs and global trends in ICT development, the suggestions
of the National Information and Communication Initiative civil advisory committee, and the careful
discussion and planning of scholars and experts in relevant fields. The focus of the initiative is on
transforming Taiwan into a "smart" nation—one that enjoys a safe, convenient, healthy, and culturally-

driven internet society.

Policy-wise, the initiative upholds energy saving & carbon reduction goals and the promotion
of ICT related applications to help solve issues of social development, to spur the development of IT
enabled services, enhance ICT applications, and foster life-long learning concepts. Such steps will help
residents better understand the benefits of ICT, as well as work to transform Taiwan into a model for
the information societies of world. The initiative also assists local businesses by increasing domestic
consumption, opening up new international markets, and upgrading the ability of businesses to meet

these greater opportunities. The five central provisions of the initiative are as follows:

(1) Convergence Network Construction: Construct a wireless broadband and digital convergence

network; promotion of loT, completion of a high-quality yet inexpensive broadband network.

(2) Government Services Innovation: Use ICT to integrate and innovate government services;

encouraging resident participation and improving social mutual trust.

(3) Application Services: Promote services and applications in the areas of food, health care, housing,
and transportation that meet the needs and expectations of residents and also energy saving &

carbon reduction goals.

(4) Smart Life Industries: Accelerate the promotion of industries such as disaster prevention, smart
healthcare, smart transportation, smart grids, and smart logistics; offer research incentives to local
governments and companies to spur investment in value-added applications and the creation of new

business models.

(5) Digital Care Penetration: Benefit the disadvantaged groups with digital opportunities; create a caring

and inclusive information society.

The initiative's targeted domains and application highlights can be found below in () Table 3-1.
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Table 3-1 (2 2012-2016 National Information and Communication Initiative Application Highlights
Domain ICT Application Highlights

1. Speeding up construction of broadband infrastructure to foster further development of the ICT
industry
14,903 km of broadband cable being laid, equivalent to 15 times of cir-cumference of Taiwan.

2. Offering citizens a diverse and first-rate HD viewing environment
Enhancing the overall quality of domestic TV program production with 4,744 hours of HD TV

Infrastructure programs broadcasted.

3. Setting iTaiwan free wireless service
8,800 free wireless hot spots island wide being accessed over 133.94 million times.

4. World leading government open data

- Government open data platform disclosing over 13,375 documents.

- Taiwan was ranked first in the Open Knowledge Foundation's 2015 Global Open Data Index.

1. Assisting government efforts in helping disadvantaged groups apply for critical services
Integrating with central government's database to offer quick and easy local registration without
repetition. Mobile system used by local offic-ers or social workers to help families apply for
emergency assistance or other services, while reducing application time to 1-2 weeks.

2. Establishing a user-focused government service web platform
Digital Life Dashboard accumulating 910,000 members, connecting 250 messaging services from
various government agencies, and over 2.17 million message service being subscribed.

3. Integrating and reengineering tax information and tax payment QR Code
Paying taxes online QR Code within 225 seconds —including online in-formation check and data
input—39.2% faster than traditional web tax services.

4. Constructing smart traffic management and information service systems

- Real time traffic information platforms: Reducing delay times at intersections by 10-15% on average.
. + Smart Buses: 14 cities and counties having constructed city bus dynamic information systems,
Services . o .
reducing wait times for passengers by 5 minutes or more.
+ Smart Traffic Control System: 18 cities and counties having constructed standardized traffic
control centers. The restructuring and renewal of traffic markers having been carried out at 3,476
intersections.

5. Construction of M-Police (police mobile device and systems) and com-munity e-safety and
protection mechanisms

- Over 11,020 M-Police devices helping improved criminal capture, stolen vehicle retrieval and
missing person return rates.

- 142,568 security cameras installed to build a social safety network for a safe and quality living
environment.

6. Photovoltaic systems in public buildings as stand alone, renewable energy sources

+ 561 photovoltaic systems istalled in public buildings having produced 9.92 million kWh of
electricity, serving as a model of renewable energy and universal education, while helping to
revitalize the economy and en-vironmental protection efforts.
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Domain ICT Application Highlights

1. Mobile Classroom: Innovation in digital learning services

- Mobile learning van having made a total of 838 trips around Taiwan, of-fering access to computers
and resources according to student curriculum needs. Offering training to new citizens to reduce
learning and digital di-vides.

- 3D printing mobile testvan having made 500 trips to high schools around Taiwan promoting
Fab Lab 3D printing technology and hands-on implementation to help students find concrete
channels for their creative expression.

Digital Care | 2. Enhancing digital literacy in rural areas with Digital Opportunity Centers (DOC), digital learning
partners, and information volunteer teams

- Digital Opportunity Center (DOC): Currently funding 507 Digital Op-portunity Centers holding
information application personnel training with 8,995 classes given and 142,620 people participated.

- Digital Learning Partners: 5,573 university students from 94 universities tutoring 4,234 middle and
elementary school students from 344 middle or elementary schools.

- Information volunteer teams: 370 volunteer teams having visited 781 ru-ral schools and DOCs to
help with information application services. A total of 6,768 visits (or 376,256 hours) having been spent
assisting 52,256 people.

Source: Intelligent Taiwan Plan; Compiled by HI-FIND.

Progress of related government agencies in meeting projected initiative goals as of the end of

2015 is shown below in (- Table 3-2.

Table 3-2 () Goals and Progress of 2012-2016 National Information and Communication Initiative

Area

Projected Goal (2016)

Progress (as of end of 2015)

Convergence Network
Construction

7.2 million FTTx users by 2015; 80%
of households with internet access of
100Mbps

98% of households having gained access
to 100Mbps high-speed broadband; 4.73
million FTTx users; 17.92 million wireless
broadband internet subscribers

Government Services
Innovation

Satisfaction rate of 70% on e-government
services

Satisfaction rate of 77.35% on on-line
government services

Applications

65% of residents aged 15 years and older
with access to innova-tive services with
satisfaction rate of 70%

62.9% of residents aged 15 years and
older with access to innova-tive services
with user satisfac-tion rate of 72%

Smart Life Industries

NT$100 billion in private investment
(2010-2014)

NT$268.6 billion in private in-vestment
(2010-2015)

Digital Care Penetration

Internet penetration rate of 72% in rural
areas

117,000 senior citizends in-structed in
computer training

Internet penetration rate of 58.9% in
remote rural areas reaches

Internet penetration rate of 74.5% in rural
areas

Source: Office of Science and Technology, Executive Yuan.
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@ Digital Convergence

The Digital Convergence Development Plan, 2010-2015, enacted by the Executive Yuan in 2010
states that the government shall work to promote digital convergence, assist in industry transformation,
and strengthen international competitiveness through the six pillars of "high-speed broadband internet
preparation”, "telecom convergence services promotion", "television digitization acceleration", "new
video services construction”, "telecommunications industry upgrade", and "digital convergence
regulatory environment mediation". Meanwhile, a digital convergence task force was established to
assist and promote the work of digital convergence in Taiwan. In view of the changes in the technology
and industry of broadcasting, in May 2012, the Executive Yuan reviewed and approved a second version
of the Digital Convergence Development Plan, 2010-2015, adding "TV content enrichment" as the
plan's 7th pillar and bringing together various departmental resources to promote and encourage local

audio-visual content production and transmission.

Following the implementation of the Digital Convergence Development Plan, Taiwan's overall
broadband infrastructure has been greatly improved. As of the end of the 2015, the following milestones

have been reached:

(1) In June 2012, analog TV signals were discontinued thereby completing the conversion to digital TV;

currently each TV station has at least one channel capable of broadcasting high definition programming.

(2) The release of 4G mobile broadband services was completed in 2014. At the end of 2015, 4G services

have 11.57 million subscribers and it is estimated by 2020 that number will rise to 28 million.

(3) 100Mbps broadband service expanded among households. Currently, including those with fixed
cable television broadband, 100% of households in Taiwan now have access to 100Mbps broadband

network service.

(4) Promotion of cable TV digitization. Digitization of cable TV has achieved an overall penetration rate of

87.41%, with penetration rates on the island's more remote east coast and outlying islands at 22%.

(5) Currently Taiwan has 171 high definition TV channels offered by cable and broadcast TV stations,

offering residents the ability to easily access HD program.

Being responsible for the supervision of the convergence initiative, the Executive Yuan Digital
Convergence Task Force was merged with the National Information and Communication Initiative
Committee in January 2014. This new digital converge committee, now supervised by the NCC,

continues to work to promote digital convergence.
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@ Mobile Broadband

Since 2014, Taiwan has been promoting the Mobile Broadband Service and Industry Development
Initiative. The focus of the initiative has been to accelerate the rate of mobile broadband network
construction so that residents can enjoy high-quality, yet affordable high-speed mobile broadband
service. The initiative contains five action plans: (1) expediting network deployment, (2) creating
innovative applications and services, (3) protecting consumers' rights, (4) developing advanced core
technologies, and (5) nurturing innovative high-tech talent. When fully implemented, the initiative is
expected to bring 4G service to 13 million Taiwanese households and annually generate over US$1
billion in business. Along with the plan, it is hoped that the following milestones can be achieved by the
end of 2017:

B 4G coverage available for 90% of the population

16 million 4G subscribers

The establishment of a beyond 4g (B4G) innovative application certification and a HetNet equipment

testing domain

B The creation of rich and innovative digital services content, creative talent training content, MIT

brands/content, and associated overseas marketing

B The creation of advanced 4G business models and the world's first 4G interactive shopping district

The establishment of a "Smart Broadband City" in the creation of a new, convenient high-tech lifestyle

The development of independent key technologies, the establishment of next generation mobile

broadband technology, and training in cutting-edge mobile broadband technologies

Following the issuance of 4G mobile broadband licenses in late 2013 and the implementation
of Mobile Broadband Service and Industry Development Initiative, in mid-2014, Taiwan's
telecommunications carriers began offering 4G services to the public. In the later part of 2014, the
carriers also started to expand the deployment of cell sites in an effort to make 4G services more widely
available. The result was, by the end of 2014, Taiwan already had 3.45 million 4G subscribers, a number

that accounted for 11.5% of total mobile communication subscribers.

At the same time, the introduction of 4G into the marketplace resulted in a series of restructuring
among the players of the telecommunications industry. In May 2014, Ambit acquired Asia-pacific
Telecom, and Taiwan Star Telecom (T STAR) merged with Vibo Telecom in October 2014. In an effort
to attract subscribers, both T STAR and Ambit began offering unlimited data plans. They were soon
followed by the industry's three largest carriers—Chunghwa Telecom, Taiwan Mobile and FarEasTone—

creating an intensely competitive marketplace.

At the end of 2015, the number of 4G subscribers has reached 11.57 million, with a further increase

to 16.73 million in September 2016—accounting for 57.7% of total mobile communication subscribers. It
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is estimated that by the end of 2016, 4G subscribers will reach over 18 million and account for over 60%

of total mobile subscribers.

The 5G network is characterized by large bandwidth, low latency, high connectivity, and
seamlessness and will serve as the foundation for the application of loT and bring about an explosive
growth within the digital economy. It is estimated that by 2025, the potential economic impact of 5G will
be as high as NT$140 trillion. Breaking that down, the 5G industry would be worth NT$4.9 trillion, the
5G hardware industry would be worth NT$41.1 trillion, and the 5G service application industry would be
worth NT$114 trillion. In order for Taiwan to take advantage of this potential enormous economic, it is
necessary to invest in the development of 5G autonomous systems to consolidate and advance Taiwan's
advantages in the fields of ICT end terminals and chips, and for Taiwan to begin to develop 5G creative
application services. At present, Taiwan's plan for the development of its 5G industry aims to consolidate
its advantages in the ICT industry and encourage industrial transformation from manufacturing to
application services. The goal is to master 5G key technologies, software, and application services by
2025 and—following the development of dedicated network systems—leverage Taiwan's experience in

the field in exporting this know-how worldwide.

@ Equal Digital Opportunities

Starting from 2000, the issue of digital divide has become an area of focus for governmental
efforts. It has been 14 years since the National Information Communication Initiative first passed in
2002. During this period the government has worked to diminish digital divide and to create new
digital opportunities. Relevant policies include: Reducing Digital Divide Plan in 2004, Creating Digital
Opportunities Plan (second stage) from 2008-2011 and Digital Care Penetration Plan (third stage) from
2012-2015. The achievements are listed below:

(1) 12 years of digital opportunity survey data are readily available, which can be used as references for
future policy creation and promotion. For example, in 2004 there was 26.1% difference of internet
usage between the cities with the highest rate and those with the lowest. In 2014, this difference was
decreased to 17.2%. Over the same period, the difference between male and female internet users
also dropped from 4.2% to 3.5%.

(2) The openings of digital opportunities centers (DOC) have offered opportunities such as continual
education and digital consultation, to residents living in remote areas. 241 DOCs were opened from
2005 to 2015 and 22,701 training courses on ICT application has been conducted, benefitting a total
of 351,122 persons.

(3) College students have been recruited and trained to be learning partners for middle and elementary
school students living in rural areas. Telecommunication systems and digital learning platforms offered

by DOC were used to facilitate one-on-one online teaching and learning services between them.
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From 2006 to 2015, 11,170 college students served as learning partners of 7,827 students in 627 DOCs,
middle schools, and elementary schools in rural areas. With the addition of more private resources
since 2015, more innovative teaching approaches have been adopted, and as many as 2800 students

from January to September in 2015 are benefitted, with a total of 36,570 learning hours.

(4) ICT volunteers are organized to take part in reducing the digital divide between urban and rural
areas. From 2005 to 2015, a total of 23,589 high school, college or graduate student volunteers
organized 1,187 teams, visiting 2,474 rural schools and DOCs.

(5) From 2007 to September 2013, 13,201 economically disadvantaged students from third grade to
seventh grade were subsidized with one new personal computer and three years of free internet

access. A total of 1,104 computer training courses or workshops were held with 14,561 participants.

(6) Businesses or enterprises caring for public welfare and non-governmental organizations are invited to
contribute. From 2005 to September 2015, more than 70 enterprises or organizations have donated
NT$680 million of software and hardware.

(7) E-info website for new citizens is built and updated. The site sees a total of 498,566 visitors, offering

3,108 courses and having trained 34,167 persons.

(8) 258 local enterprises around Taiwan are coached on establishing effective operational mechanisms,
making use of e-commerce to develop new marketing strategies online. SME Online University has
been established as an interactive learning environment, offering as many as 500 enterprises with

online learning resources.

(9) 56 libraries and information sites in various aboriginal villages are built, offering courses on ICT. As of

September 2015, 419 persons have finished those trainings.

The The Expansion of Digital Opportunities in Remote Areas (4th stage), which will be carried
out from 2016-2019, extends the care for disadvantaged groups by ensuring sufficient opportunities to
participate in Taiwan's ever-growing digital society. The main impetus of the plan is to enhance digital
proficiency and enrich digital life applications. The plan's priority is among digital development areas
levels 1-5, remote villages and townships, outlying islands, and aboriginal areas, with target beneficiaries
being the elderly, aboriginal groups, new immigrants, the disabled, women, those living in low income
households, or any other group that require assistance when it comes to digital development. Assisting
the groups above, as well as micro-enterprises in the use of online tools, digital life applications, digital
marketing, online self-study, they are given the ability to meet and fulfill growing digital needs and

requirements.
The Expansion of Digital Opportunities in Remote Areas is based on the following concepts:

(1) Enhancing digital application abilities: Enhancing the public's digital literacy, ICT application and

value-added capabilities, working towards the popularization of online learning.
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(2) Enriching digital applications: Digital daily information application and popularization; online health

education and preventative health care information services.

(3) Enjoying mobile services and applications: Accomplishing mobile infrastructure and providing

localized mobile services.

(4) Enhancing digital marketing abilities for enterprises in rural areas: promoting group e-commerce and
digital care; encouraging virtual sales channel and business digital applications for micro-enterprises;

creating smart micro-enterprises and mobile learning.

(5) Strengthening agricultural digital applications: Digital care and marketing assistance for farmers;

localized agricultural community services.
Expected benefits of the Expansion of Digital Opportunities in Remote Areas are as follows:

(1) Cultivating the public's digital literacy and fostering the use of ICT and smart digital tools to solve
life's digital application problems.

(2) Broadcasting smart life information services from the government to bridge the government and the

public.

(3) Communicating governmental digital care polices through the friendly smart spaces and digital

health counseling for the elderly.

(4) Enhancing community organization, cultural collections, civic participation, and life-long learning;
using digital technology to create opportunities for community building; promoting services to help

overseas talent return to Taiwan.

(5) Cultivating talent in local industries; fostering the digital development in digitally backward areas,

enhancing the core capabilities of enterprises.

@ Cloud Computing

As the technology and applications for cloud computing continue to grow and mature, in order to
uphold Taiwan's advantages in ICT hardware manufacturing and rapid market adaptation and thereby
grasp future global cloud computing market opportunities and acquire a competitive advantage,
since 2010, the government has been working through Cloud Computing Industry Development
Plan to ensure Taiwan's cloud computing application industry has a strong foundation from which
to grow. However, in order to meet the global trends in cloud computing and take advantage of
Taiwan's considerable technological and developmental experience, on November 15, 2012 the plan
was amended and approved as the Cloud Computing Applications and Industry Development Plan.

With the idea of "application" front and center, through the establishment of Government Cloud (G
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Cloud), the Cloud Computing Applications and Industry Development Plan will work to assist industry
development and encourage the development of a cloud computing industry chain in order to create
an industry whose benefits can be felt in the public's everyday life. To date, the main results of the
program includes: the establishment of cloud applications, infrastructure, and supporting mechanisms
in the areas of disaster prevention, food safety, health care, policing, and education; thereby creating an

excellent foundation for future industry transformation and increased competitiveness.

The Cloud Computing Development Program 2016-2020 was approved and passed on October
12, 2015 under the stated goals of "introducing cloud computing technology in daily life, the spread and
development of creative services, and the foundational building for smart cities and the future industries
of loT, Productivity 4.0 and big data". It is hoped that through such efforts the two goals of public
application and industry development will be met. Furthermore, with regard to the three areas of public
safety, economic development, and sustainable environments, future government cloud computing
applications will cover health management passbooks, policing and neighborhood safety, school mobile

learning, and several others for a total of eight plans.

4 )

Considering the Development of “Government Cloud
Application Value” and “Industry & Economic Value”

Promoting Government Cloud Applications | | Building a Foundation for Cloud Services

Innovating the Data Services Industry Accelerating Development of Related Industries
\ Construction of /
Z(;)c:)cliicsaat]i(?;\ys Government
Policing and U‘;iﬂr:nr;;?; Development
Traffic Safety of Domestic
Applications Industry
Data Solutions
Environment Applications .
Information Government Assisting
and Disaste Cloud Industry
Prevention Cloud Transition
Applications Development to Cloud
Testing Platforms
Education Enriching
and Culture Capabilities
Applications Public of Service

[ —— Industrlahglng Industry
. Data Services
Construction

Figure 3-1 @ Taiwan's Cloud Computing Plan Promotional Strategy

Source: Office of Science and Technology, Executive Yuan.
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@ Big Data and Government Open Data

In light of the growth of the worldwide data economy, in Taiwan, focus was turned towards the
government, which holds the largest amount of information of any public or private entity in the country.
First off, the government's open data policy was researched, with appropriate industry counseling
mechanisms updated to encourage the creation of industry value-added applications. Government-
academia cooperative platforms and governmental policies were also used to kick start interdepartmental
information sharing application mechanisms, as well as proactively researched issues with regard to
future cooperation between public and private bodies. Civic associations and corporations were used to
encourage the industry to liberally utilize value-added data in the creation of new services and business

models and better prepare it for the new markets of loT, Smart Cities, and Productivity 4.0.

e N

I N\

Data industries catalyzing with data-driven industry; forming

L data economy and value-added data
Objective Enhan.cmg the capabilities of Taiwan'’s dat§ sciences; fostering
the skills to solve the problems facing the industry
@{Govemance optimization, business insight, policy decisions}

Sensitive Data

Extremely

Open Data Sensitive Data

Categories of
overnment
information
disclosure

—

Figure 3-2 @ Taiwan's Big Data Goals and Open Data Guidelines

Source: National Development Council (2015).

In line with open data release guidelines and the continuing work of big data analysis, the
government of Taiwan has continued to undertake and promote big data-related work, with strategies

chosen in accordance to the data upon which the work is based:

= Industry data=— value-added applications created by Big Data Industry Consulting Groups
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= Open government data=—> In-depth and value-added application created by civic and social groups
= Sensitive government data— Executed upon government and academia cooperative plans and initiatives

= Confidential government data=> Big data analysis on issues selected in accordance to national policy

undertaken by Big Data Technical Support Task Force

In the preparation of the foundation of an data economy, issues that have been targeted include
improving platforms for big data analysis and process of de-identification. Furthermore, through the
design of an data economy industry ecosystem and platforms for industry, government, and academia
collaboration, it is hoped that the implementation of various big data plans will foster the R&D
capabilities and technological maturity of data scientists, develop new business models and catalyze

innovative big data solution enterprises and big data driven industries.

Data Type Direction of Government Efforts

Big Data Industry Consulting Groups

Industry Organizing a big data industry advisory team. Partners include the Industrial
Data Development Bureau, corporations and public entities; data application priority given
to industries of manufacturing, transportation, and e-commerce

Government Open Data

Government Open Data Alliance, established by the Industrial Development Bureau, bringing
Open Data together social and industry value-added applications; establishing a data platform to
accelerate the growth of the data industry

Government Cooperation Plans

Sensitive Top-Down: NDC supervising government departments/ministries in resolving business

Government issues; the Ministry of Science and Technology soliciting academia for solutions

Data Bottom-Up: Research units brainstorming on data applications; Ministry of Science and
Technology and related agencies deliberate for viability

Extremely Big Data Technology Task Force

Sensitive Big data analysis on Executive Yuan's major policies is executed by a technical

Government  assistance team, consisting of the Ministry of Science and Technology, the NDC, the
Ministry of Economic Affairs, and consultants/expers from relevant fields, led by the

Data Office of Science and Technology, assisting government agencies with implementation

Fundamental Environment Readiness

(Computing platforms, personal information issues, technology R&D analysis)
National Center for High-performance Computing establishing an inter-ministry and inter-departmental
big data analysis platform; Ministry of Science and Technology establishing a Data Audi and Ethics
Committee; Ministry of Justice defining personal information de-identification guidelines; Bureau of
Standards, Metrology & Inspection formulating standards and certifications; Department of Industrial
Technology commissioning the R&D Organization Technology Development Program to research
common analysis technology

Expected Benefits

(1) Data governance by using big data analysis to enhance the accuracy of government policy

(2) Catalyzing big data driven industries by establishing big data analysis industry supply chain

(3) Strengthen the R&D capabilities and technical maturity of data scientists with realistic data and cases
(4) Incubating Creating new business models and fostering innovative big data solution enterprises

Figure 3-3 () Taiwan's Big Data Promotion Efforts

Source: Office of Science and Technology, Executive Yuan.
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The expected benefits of government led efforts in the promotion of big data-related work are as
follows:
(1) Data governance by using big data analysis to enhance the accuracy of government policy
(2) Catalyzing big data driven industries by establishing big data analysis industry supply chain
(3) Strengthen the R&D capabilities and technical maturity of data scientists with realistic data and cases

(4) Incubating Creating new business models and fostering innovative big data solution enterprises

Taiwan officially kicked off government open data in November 2012 at the 3,322 assembly of
the Executive Yuan with the passage of the Government Open Data Promotion Strategy. The National
Development Council (NDC) and Ministry of Economic Affairs were charged with carrying out the
resolution among the public sector and industrial sector respectively and National Information and
Communication Initiative Civil Advisory Committee was commissioned to create a series of events

aimed at raising public awareness.

4 )

o The Executive Yuan's Assembly No. 3322 & 3429

o Advanced Action Plan for Open Government Data

ent

* Guidelines of Open data procedures for the Executive
Yuan and its subordinate departments

* Guidelines for government open data dataset
management

+ Terms of Open Government Data License

+ Directions for government open data consultation
task force

+ Directions for agency ICT application management

* Regulations of government open data cross-platform
interface

* Regulations on common data access application interface

+ Fee-charging Standards on government data
classification and licensing

L« Evaluation guidelines on data quality (under discussion

o Data disclosure action strategies for the competent
authorities under the ministries and departments
Including goals, current status, strategy,
implementation plans, estimated duration, high-value
datasets, and inter-agency cooperative highlights

Figure 3-4 @ Government Open Data Document Rank & Order

Source: Office of Science and Technology, Executive Yuan.
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To ensure the promotion of government open data, the NDC has drawn up related criteria and
standards. In December 2015, the NDC drafted the Advancing Government Open Data Action Plan with
the plan being composed of three specific actions: (1) the establishment of a government open data
consultation mechanisms; (2) the creation of a complete and trustworthy open data environment; (3) the

applied cooperation between public and private spheres.

To accelerate the release of more high-value data from all levels of government, an open data two-
tier consultation mechanism was established. In June 2015, the Executive Yuan and various departments
and ministries established an open data consultation task force. Working to foster dialogue between
the government and public/civic groups, the task force ensures that pubic needs are heard and met,

thereby improving the government's efforts in the area of open data disclosure.

In order to enlarge the scale of these open data efforts, all government departments and ministries
can follow the "Open Data SOP Guideline"’ in the disclosure of information. Based on a system,
information database and public opinion, the method lays out tasks for the head of government
agencies in the area of information disclosure, while also establishing yearly goals and future

implementation.

Regarding the readiness of a complete and trustworthy open data environment, the public and
the government shall continue to work together to define the criteria by which information disclosure
should proceed. In line with developmental trends, such efforts will also continue to reflect and advance
the vision put forth in Taiwan's first government open data license article of law to meet international
standards (CC-BY 4.0 compatible), which was passed on July 2015.

As of November 2016, Taiwan's open data platform (data.gov.tw) has already received 22,279
datasets. In its 2015 Open Data Index, the Open Knowledge Foundation® had Taiwan in first place. This
distinction is the direct result of the government of Taiwan working to promote cooperation within
various departments and with public and civic groups, while also engaging in various international

cooperative efforts and exchanges.

7 The 4 steps of open data are: (1) undertaking information inventory, (2) examining integrity of information rights, (3) selecting scope of
data disclosure and licensing terms, (4) releasing datasets.

8 The Open Knowledge Foundation is an NGO founded in Cambridge, UK in 2004, devoted in promoting open knowledge in various
form. It is currently active in over 30 countries and territories and its main focus is on the support and spread of open data and

government
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@ International Trends in ICT Policies

ICT technology is an important driver in economic growth and social innovation; therefore, in
countries worldwide it has been given the mission of addressing social issues and creating new needs.
A quick look at the policies currently being planned by the US, UK, Germany, Japan, South Korea,
Singapore, and China (see () Table 4-1) gives us a picture of recent international trends in ICT policy

framework, while also serving as a reference for the next round of policy planning in Taiwan.

Table 4-1 (9 Future ICT Policies Announced by Major Counties in the Last Three Years

Country Policy

us Gigabit City Challenge

Connect Home Programs

UK The UK's vision for the EU's Digital Economy in 2020
Germany Digital Strategy 2025
Japan Declaration on the Creation of the World's Most Advanced IT Nation

Smart Japan ICT Strategy
Japan's ICT policy heading towards 2020

SAQ2 Japan Project

Korea K-ICT strategy
South Korean Software as Center of Social Diffusion Program

National Information Vision 2025

Singapore Info-communication Development Blueprint 2025
Smart Nation
China National Development Strategy Outline

Internet+ Action Instructions

Source: llI-FIND.
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Using C-P-N-D (Contents, Platform, Network, Device) to organize that ICT plans and policies listed

above, we arrive at a clearer picture of focus and trends (see ° Table 4-2 below).

Table 4-2 @ ICT Future Policy Focus Among Major Countries

us

Digital Education

Innovative Digital Education

Low-cost Broadband

Disadvantaged Groups

System Connectivity
Google Fiber OTT Terminal Equipment
UK Anonymous Data  Online Public Services ;J;eiorm Broadband Transnational Consumers
Big Data Tran‘snat|ona| Online
Services
. Gigabit FTTx Manufacturing Terminal
Germany Big Data loT Platforms Broadband Network Equipment
Open Data
Multilingual Voice - . .
Japan Open Data Translation Systems Free Wi-Fi Foreign Tourists
Big Data Cloud Service Platforms Universal 4G/5G Smart Mobile Devices
Open Data Platforms FTTx Broadband J:‘apanese Telecom
Sim Card
Korea Big Data loT 5G Mobile Smart Devices
UHD Online Poll Social Networking Wearable Devices
Digital Content Smart City Giga Broadband Open Source Hardware
Multi-screen Educational
Platforms
. . Logistics loT
Singapore  Digital Harbour Platforms HetNet The Elderly
Big Data Computational Thinking Business
Medical Sensors
China Big Data E-commerce Universal Broadband Smart Terminals
loT Cognitive Networks Cars/Robots
Source: llI-FIND
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From the CPND breakdown, the following points emerge regarding the ICT policy framework of

major countries through 2025:

(1

(2

(3

In Content, it is estimated that in the next 5-10 years the various emerging fields of government open
data will become further integrated with Big Data application services.

In Platforms, we see loT platforms finding a role in various applications within the social economy and
helping to create smart cities.

In Network, we see the continuing development of high speed mobile broadband. In addition to faster
speeds, issues of broadband connectivity and digital fairness are both receiving more attention.

In Device/End User, targeting different users and utilizations has led to the creation of more target-
orientated, specialized terminal network equipment.

The ICT policies of the above countries point to five upcoming policy issues and trends:
) Digital technology is driving economic activity and the creation of digital economies

The acceleration of innovation in the digital economy fields of network technology, mobile
devices, social media, Big Data is helping businesses create new business opportunities, driving
growth, and changing how we live our lives. With changes to how both businesses and consumers
think, traditional business models are being upended. Business needs to leverage digital
technology and dedicate resources to the development of talent in related fields and applications.

Efforts in the direction will help to drive and enlarge the continued growth of the digital economy.
) The evolution of seamless mobile networks

The spread of FTTx networks, the rapid development of 4G/5G mobile networks, the
appearance of White Space and Super Wi-Fi applications in the digitization of TV broadcasting,
and the push towards next generation Gigabit Wi-Fi all show that, along with targeting increased
speeds for mobile network, giving users a stable, uninterrupted mobile network experience and
achieving a truly seamless broadband network environment has become an important focal point in

the development of mobile broadband applications.

~

Prioritizing converged applications within social and economic fields

With broadband network coverage in major countries becoming more complete, and
cognitive networks now offering diverse applications, in using forward-looking fields to promote
practical applications, governments have discovered that ICT networks have become an important
driver of innovation in both social and economic spheres. Therefore, the next stage of policy
considerations and promotional measures will focus on how to deepen the merger of ICT networks
within social and economic fields in order to better address social concerns and create new value-

added systems.
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(4) ICT creating new waves of innovation and entrepreneurship

In recent years countries have encouraged innovation and entrepreneurship through various
policy measures—whether it be the establishment of an ICT innovative platforms or Maker Spaces
on behalf of online entrepreneurial talent. Germany looks to assist the development of innovation
and entrepreneurship by encouraging cooperation between new and established companies.
While Japan sees innovation and entrepreneurship as an important IT tool to address social issues.
Although every country's policy interpretation is different, they have all been successful in using ICT

applications for the benefit of new enterprises.

(5

~

ICT Media Links Leading to a Better Life

ICT's innovative media technology and solutions have brought many changes to how we
live and work. Regardless of the policy, the goal is to solve the difficulties or problems we may
encounter in our lives, and fulfill the expectations that we have for new technology. One example
would be Singapore's applications dedicated to ensuring the health and comfortability of the
nation's elderly by 2025.

@ Digital Nation and Innovative Economic Development Plan
(DIGI"2025)

In 2015, President Tsai Ing-wen, laid out her Light up Taiwan technology policy, stating that
Taiwan, as a county, needed ground-breaking innovative thinking, a better environment for its younger
generation, and ways to accelerate the transformation of economic structures. The answer was Digital
Nation, Smart Island — one of the country's most important development strategies—in which cloud
technologies, Big Data, 5G, and loT would be used to instill new drive within Taiwan's economy. This
building of a foundation for a digital nation and developing Taiwan into smart island will stimulate
innovation and entrepreneurship and create platforms for new industries while increasing government

transparency and openness, and upgrading the quality of life among Taiwanese citizens.

In her inaugural speech, President Tsai made special mention of looking to build new economic
models that align with the pursuit of sustainable development and have the qualities of innovation,
employment and equal distribution at their center. The first step, therefore, is to strengthen economic
activity and autonomy with priority given to the five innovative industries and, through this industry

restructuring, to reshape Taiwan's global competitiveness.

To ensure that these government prioritized industries have a sufficiently robust foundation from
which to grow, 2016 saw the release of the Digital Nation and Innovative Economic Development Plan

2017-2015, otherwise known as DIGI*2025. The plan works to actively build an infrastructure for digital
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innovation and the consolidation of support measures for the foundation of a digital nation by building a
friendly regulatory environment, fostering cross-discipline digital talent, and developing an advanced
digital technology. By creating a first-rate digital economy, digital government, network society, and
smart urban and rural areas, the plan looks to build a digital nation and innovative economic ecosystems
that will serve as a critical foundation for the development of innovative industries. Only through such an
innovative ecosystem can the industries of green energy, national defense, smart machinery, biotech, new
agriculture, new material recycling, and the "Asian Silicon Valley" develop and grow. By building this
foundation for industry innovation and strengthening the convergence of industry innovative applications,
the vision of "developing an active internet society, promoting high-value innovative economies, and

developing affluent digital nation" can be fully realized.
Problem Analysis

Currently, the Executive Yuan's NICI task force is responsible for Taiwan's ICT development. Since
2002, the task force has released three phases of the National Information and Communication Initiative.
The initiative has succeeded in enlarging the population of internet users, promoting readily available
services, smart life services, and other phased objectives. However, if we take a look at the initiative
and its related plans and policies as a whole, we see that there has been an over-emphasis on the area
of hardware construction, with the regulatory environment, industry personnel, and other supporting
foundations still primarily focused on hardware. Furthermore, during the formulation of government
policy, the focus has been on supply side developmental planning to the detriment of measures
advancing application needs. Government policy implantation is also still very much a top-down affair
and lacks sufficient mechanisms to drive cooperation between central and local governments. Finally,
integration is lacking among the implementation of programs; the result being a lack of focus in both

future goals and resource usage.

From the perspective of the long-term development of Taiwan's ICT sector, the following areas

need to be reviewed and addressed:
1. Taiwan's excellent ICT readiness foundation needs to play a bigger role in society and the economy

The strength of a nation's information readiness is closely connected with the direction of
associated policy and can be seen in the degree of its implantation and use in the sectors of
government, industry, or the life of the individual. The World Economic Forum's (WEF) National
Readiness Index (NRI) is one of the world's most respected indexes on information readiness. Prior to
2012, the NRI was divided into the three pillars of "environment", "readiness", and "usage". Following
2012, however, a fourth pillar—"influence"—was added to better assess the social and economic impact
of ICT development. This change to the index echoes the OECD's view on ICT development—i.e. when
the "environment”, "readiness", and "usage" of ICT are sufficiently strong, the importance shifts to the

"influence" of ICT on a country's public life, business interests, and national economy.
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Taiwan has consistently been ranked in the top 20 of the WEF's NRI report. Regarding its rank
among the four pillars: from 2012-2016, Taiwan's rank has gone from 24th to 29th in the "environment"
pillar; its "readiness" ranking has gone from 14th to 2nd over the same period of time; while ranking in
the "usage" pillar has gone from 14th to 16th. Unfortunately, Taiwan's ranking in the "influence" pillar
has dipped, going from 3rd place in 2012 to 20th in 2016. Taken together, these rankings show that
although Taiwan has world-class ICT infrastructure, the question of how to use this foundation to the

benefit of society and the economy urgently needs to be addressed.
2. WEF stresses that the use of ICT in a digital economy is key to promoting national development

The 2016 WEF's Global Information Technology Report (GITR) took as its topic Innovating in the
Digital Economy. A digital economy was defined as using digital technology to drive economic activity,
for example, using digital technology to create new business models. "Digital" here not only refers
to technology, but something that can drive new business models, new consumption patterns, and
promote innovation in both the individual and businesses as a whole. With the view that the digital
economy will be the foundation for the world's fourth industrial revolution, the WEF points to active
participation in the development of network infrastructure and the fostering of related talent as key to
developing a digital economy and ensuring digital technology continues to benefit the development of

a country's economy and society.

The WEF further explored a key condition in the development of digital economies. In its analysis
of the performance of the top seven ranked countries, the WEF notes that although the seven countries
showed different strengths and weakness, the one area they shared in common were high scores in
the "business usage" pillar. This shows that in developing a digital economy, governments should
encourage the application of digital technology in enterprises and businesses at all levels. In turn, these
companies will drive the creation of innovative products and services to further advance the digital

economy.

3. Developmental efforts within the Industrial Innovation should seek new sources of economic

momentum and innovative economic models

The NDC is currently working on structural transformation economic policies targeting the
"Industrial Innovation" that offer sustainable development and have the qualities of innovation,
employment, and equal distribution at their heart. As part of the plan, priority is being given to the areas
of the "Asian Silicon Valley", smart machinery, green energy, biotech, national defense, new agriculture,
and high-value material recycling. Using local characteristics to integrate local advantages in the
creation of innovative R&D industry clusters, these industries will drive the next generation of industry,

accelerate the process of industrial restructuring, and reshape Taiwan's global competitiveness.

In addition to strengthen its ultra wide band (UWB) networks, loT and other ICT infrastructure,

Taiwan needs to create innovative ecosystems, advance the development of innovative and
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entrepreneurial industry clusters, and strengthen cooperative mechanisms between targeted industries
and academia. The end goal is to transform Taiwan into a Digital Nation, Smart Island, one complete
with a vibrant value-added service industry and an energy saving, low carbon footprint, non-nuclear

energy network.

To sum up, on the way to becoming a Digital Nation, Smart Island, Taiwan needs to first undergo a

SWOT analysis of the challenges and opportunities that it faces on the road ahead.
1. Strengths

Taiwan already has a world class ICT infrastructure, placing it in the top 20 nations of the WEF's
NRI. The government is actively promoting innovation driven policies as Taiwan also maintains its
place among the top 20 nations of the WEF's GCI. In recent years, experience in local networking
and e-commerce has begun to pay off. Taiwan's hardware design capabilities are also a boon to the
acquisition of international competitive strengths in the areas of hardware/software integration and
cyber physical systems. Finally, the public has access to strong science and technology skills, resulting in

growing capabilities for the future development of a digital economy.
2. Weaknesses

Adjustments to the current regulatory environment have been unable to keep up with changes in
the digital economy. There also exists a shortage of cross-discipline talent within the digital economy,
with new university graduates lacking the training to meet industry needs. The digital economy
industry's transnational operational capabilities are also still insufficient, with progress in cross-industry
integration and the development of innovative applications that could promote new digital economy
ecosystems being far too slow. Finally, inertia among leading hardware manufacturers is impeding the

labor market, regulatory policy, and forward thinking among industrial management.
3. Opportunities

A maturation of technologies such as global Big Data, loT, Al, VR/AR has led to new business
opportunities within the digital economy, with the growth of digital economies among emerging
markets currently being very high. The world's advanced economies also view the digital economy as
a major factor in social progress and economic transformation. At home, Southeast Asia has a relative
advantage in the areas of engineering talent and industry chains, while Taiwan is pushing its Industrial
Innovation and New Southward Policy initiatives to reshape its global competitiveness with the

development of a digital economy being the main driver.
4. Threats

Global digital industry chain decoupling and reorganization have impacted Taiwan's traditional

strengths in OEM. As well, there is a current lack of interest in industry reorganization investment,
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with prior efforts being ineffective. Development in the digital economy lacks strong support in
domestic markets. Not only is the scale currently insufficient, but there is a lack of incentives to attract
international business cooperation. Finally, the influx of foreign talent cannot match the outflow of talent

to emerging markets.

Taiwan should, therefore, make good use of it advantages in the development of a digital
economy, grasp the opportunities that are currently available, work to face current dangers, and
overcome its disadvantages to achieve the dream of becoming a Digital Nation, Smart Island. With this

goal in mind, future solutions and developmental directions are as follows:

1. Strengthen communication with the public and parliament; accelerate the implementation of
innovative laws and a flexible regulatory environment; use active, innovative applications to drive the

rapid development of a digital economy

2. Establish policies that increase private sector investment in the expansion of the digital economy;

accelerate the development of innovation-driven industry ecosystems; establish international links

3. Strengthen integration between industry and academia; improve university R&D; promote training of

digital talent, R&D, and the market for intellectual property

4. Integrate ICT technology in the Industrial Innovation and new media content industries to drive the
development of a digital economy; promote cross-industry cooperation and balanced development

of various industries

5. Leverage the superior resources of the IC electronics industry; support innovation and
entrepreneurship in the young generation; assist the development of a new generation digital

industry ecosystem

6. Build mechanisms for the promotion of a national digital economy; strengthen digital economy
development and promotional policies; assist industries in meeting international standards and to

penetrate global emerging markets

7. Expand implementation of Public Private Partnership (PPP) cooperation mechanisms; integrate

government and private sector resources to develop a digital nation
Vision and Goals

The Digital Nation and Innovative Economic Development Plan 2017-2025 has taken "developing
an active internet society, promoting a high-value innovative economy, and developing an affluent
digital nation" as its overarching vision. Working to complete a digital innovative infrastructure, build
a friendly regulatory environment, develop advanced digital technology, foster cross-discipline digital

talent, encourage innovation and entrepreneurship, develop a digital economy, expand international
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e-commerce, and support the "Asian Silicon Valley" and other high-value developments within the

Industrial Innovation initiative are just some of the steps towards nurturing innovative and vibrant

national digital strengths. While forging digital a government, building smart urban and rural areas,

developing an active internet society, implementing a participatory democracy, digital fairness, and

digital rights will be all key to developing a safe, healthy, and prosperous digital nation. The overall

structure of this plan is detailed below:

-~

"

“Asian Silicon Valley

digital strengths

Consolidation of support measures for the foundation of a digital nation

Construction of an infrastructure beneficial for digital innovation

Biotech
Cyber Physical SEIR L)
Systems Sustainabl Green Energy Developing a safe,
Experience Sgiigltr;'a € National Defense healthy, and prosperous
Economy ) digital nation
Circular Nurturing innovative
Economy and vibrant national

~

Figure4-1 @ Digital Nation and Innovative Economic Development Plan 2017-2025
Developmental Framework

Source: Office of Science and Technology, Executive Yuan.

In order to achieve the vision of "developing an active internet society, promoting a high-value

innovative economy, and developing an affluent digital nation”, the Digital Nation and Innovative

Economic Development Plan looks to achieve the following developmental goals in the areas of

innovative digital economy, active internet society, and quality broadband environment by 2025:
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Note *: Digital economy categories include gross production from digital manufacturing industries
(electronic components manufacturing industry and ICT digital equipment manufacturing industry) and
digital service industries (ICT equipment sales and equipment maintenance services, broadcasting
industry, telecom industry, information services industry, etc.), as well as e-commerce transactions
(internet sales B2C, agricultural industry e-commerce, internet banking, online travel, digital learning, etc.).

Note **: 2018-2025 GDP estimates assumes 3% CAGR.

Figure 4-2 @ Digital Nation and Innovative Economic Development Plan 2017-2025

Development Goals

Source: Office of Science and Technology, Executive Yuan.
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Developmental Strategies

While implementing President Tsai Ing-wen's Digital Nation, Smart Island initiative and accelerating
the building of a digital nation infrastructure, the Digital Nation and Innovative Economic Development
Plan 2017-2025 includes the following developmental strategies: DIGI Infrastructure (constructing an
infrastructure beneficial for digital innovation); DIGI*Talent (fostering talent in digital innovation);
DIGI*Industry (using digital innovation to support industry restructuring and upgrading); DIGI*Right
(transforming Taiwan into a nation with digital rights and an open internet society); DIGI*Cities
(collaboration between central and local governments and academia in the creation of smart urban and

rural areas); DIGI"Globalization (promoting Taiwan's position in the global digital services economy).
Key Areas

To support the Digital Nation and Innovative Economic Development Plan 2017-2025 and achieve
the vision of "developing an active internet society, promoting a high-value innovative economy, and

developing an affluent digital nation", the following key areas need to be addressed:

1. Constructing an infrastructure beneficial for digital innovation has as its goal the building of a quality
digital innovative application environment. Key working priorities include: Promotion of forward
looking spectrum policies, a strengthening of the responsibilities and functions of the competent
authorities, the development of a safe and reliable application environment, and the construction of

an ultra wide band (UWB) cloud infrastructure.

2. Strengthening foundational support measures has as its goal the adjustment of a digital regulatory
environment, fostering cross-discipline digital talent, and the opening of innovative industries/
academia research links. Key working priorities include: Building a friendly regulatory environment,

fostering cross-discipline digital talent, and developing an advanced digital technology.

3. Expediting digital economic development has as its goal using digital innovation to support cross-
industry restructuring and upgrading. Includes the three major areas of innovative applications
promotion, e-commerce expansion, and innovation and entrepreneurship support. Key working
priorities include: Stimulating digital innovative applications and driving cross-industry digital
innovation, accelerating innovative government procurement, creating a friendly environment
for commerce through digital innovative applications, strengthening international development
mechanisms for the e-commerce industry, building an environment suitable for e-commerce
development, strengthening digital economy inter-ministry/department promotional mechanisms,
making available financial support for innovative industries and entrepreneurs, pooling Taiwan's
innovation and R&D resources, pooling international innovative resources, promoting flexible and
practical mechanisms, accelerating the practicality of digital innovation services, and strengthening

entrepreneurial post-incubation efforts and IPO counseling mechanisms.
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4. Forging a service-based digital government and promoting open governance has as its goal

developing a government Open APl and the construction of a demand-oriented, one-stop smart

government cloud service for the public. Key working priorities include: strengthening digital
governing mechanisms and functions of related ministries and local governing bodies, creating
comprehensive relevant regulations targeting IC security management and digital governance,
establishing mechanisms by which the private individual may assist with the digitization of
government bodies, implanting in digital governance at various levels of government, actively
forwarding government information disclosure, constructing government/private sector cooperative

mechanisms, and developing value-added data applications.

5. Developing a fair and active internet society has as its goals to transform Taiwan into a country of
digital rights and possessing of an open internet society. Key working priorities include: Creating a
comprehensive legal foundation for digital rights, offering equal digital development opportunities
for all citizens, expanding digital infrastructure to rural areas and outlying islands, boosting and
guaranteeing the development of digital applications in rural areas, outlying islands, and for small
and medium enterprises (SMEs) and micro-enterprises, ensuring equal opportunities for digital
development across the island and all sectors of society, safeguarding the rights of disadvantaged
social groups to enjoy broadband usage through the promotion of relevant support measures, using
public technology to deepen public policy communication, network integration and citizen assistance
mechanisms; integrating government resources, industrial sectors and civic groups; breaking new

ground for digital technology, digital governance, and digital economy international partnerships.

6. Building sustainable and smart urban and rural areas has as its goal using the central and local
governments along with academia to build smart urban and rural areas. Key working priorities
include: Integrating resources among the government and private sector, promoting smart urban
and rural joint governance and infrastructure, developing personal innovative life applications and
public services, using loT technology to build high-quality living spaces for citizens—including the
use of public land, the maintenance of environmental quality, the safeguarding of national security,

and the development of smart living environments.

57



References

—

. Chris Rhodes Daniel Rathbone (2016). Digital economy: statistics and policy. England: House of
Commence Library. Retrieved from: http://www.legco.gov.hk/general/english/library/stay_informed_

overseas_policy_updates/digital_economy.pdf

2. Global Entrepreneurship and Development Institute. (2016). Global Entrepreneurship Index. USA:
Global Entrepreneurship and Development Institute. Retrieved from: https://thegedi.org/global-

entrepreneurship-and-development-index/

3. International Institute for Management Development (2016). World Competitiveness Yearbook 2016.
Switzerland: International Institute for Management Development. Retrieved from: http://www.imd.

org/wec/news-wey-ranking/
4. 1I-FIND, 2015, International ICT Outlook Policies and Application Case Studies Report.
5. llI-FIND, 2016, International ICT Outlook Policies and Index Improvement Case Studies Report.

6. Ministry of Communications and Information (2015). Infocomm Media 2025. Singapore: Ministry of

Communications and Information. Retrieved from: https://www.mci.gov.sg/infocomm-media-2025

7. National Development Council (2015). 2015 Household Digital Opportunities Survey Report. Taiwan:
National Development Council. Retrieved from: http://www.ndc.gov.tw/cp.aspx?n=55C8164714DFDYE?

8. National Communications Commission (2016). NCC Announces 2015 Fixed Broadband Internet Speed
Test Results: Taiwan's Fixed Broadband Service Offers Stable Speeds. Taiwan: National Communications

Commission. Retrieved from: http://www.ncc.gov.tw/chinese/news_detail.aspx?site_content_sn=8&sn_
f=35352

9. National Communications Commission (2016). 2016 First-stage 4G Internet Speed Test Results Taiwan:
National Communications Commission. Retrieved from: http://www.ncc.gov.tw/chinese/news_detail.

aspx?site_content_sn=8&is_history=0&pages=18&sn_f=35671

10. World Economic Forum (2015). The Global Competitiveness Report 2015-2016. Switzerland: World

Economic Forum. Retrieved from: http://www3.weforu

11. World Economic Forum (2016). The Global Information Technology Report 2016. Switzerland World
Economic Forum. Retrieved from: http://www3.weforum.org/docs/WEF_GITR2015.pdf

12. Waseda University (2016). 2016 Waseda-IAC International e-Government Ranking Survey. Japan:
Waseda University. Retrieved from: https://www.waseda.jp/top/en-news/43676



S SN FE

TAIWAN E-COMPETITIVENESS ANNUAL REPORT

2015 2016

B
TR SRR AZTITUE

TEEREEHRBAT
FERE 105128



2015-2016 &RELEH

FF

MAEIF  FEFERENRER  HUXKERELZWE - ZZ2IRE
— HRANET HLEENKETE - B2 - BENBIEER  EEELSHEK
BRER THATANMEREBE )  BEHNTATEE  ZRFELULKER
I ° RIR305F > MY RERBBIHAIAE, - WRERREENER L - R
MR EEFRER  BEBLUAT » BEMGMNREFEBRRERR  HERE
& THEREMAF B, EEBUEFAFTRBENRERZK > 8T —E
EN NP E S

THERAZFESEBRELN "BUER - 2K, TRk 20165118
' THAEK - AIETQERRISR (2017-20256) 4 HEEBUEBEER
EXBRAE BEBUEERER  BRBULCK  BREVSEREIMEDE
 DURSATERBRBAIBT - RRTMZEBRRKE S294 =4
EmE - BEREAEEARENLE - BIZE2025FF - BEBAKERERE
HRRENOMEOSKTT - RRBAIAETERBERE LZFIER80% - BIHRE
A#E2Gbps * REBEE25Mbps B FHEEARER « BEIEME DA aE5E
HEZIRI104 ©

TEMEN ) GBI AR —ERREBENERERNERE - LIRY
HEREERBIRES - (2015-2016FEMBNFE) FAMESRBFER
AR AT RIEREHRP ORI TRBEASNEERREENBERES £
B R BB E KRS B R REABEANRD ©

R Y IEEARBERALTZE » AERRPEXEBRA - PRt
BAENEARRERSE  BRWRFEBT N —ERES " BUEX - A
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=2 TEEIR - AIFABERESE (2017-20254) (ASFEDIGI'2025) |
B mR20174 EENEED - HAP - RAE2REBALLE (Digital Economy) #
& BMERAISERNER - ABIR " FEMERNERLS , B THRAE
RIBMIBT ) 8% "TEAOEA (Digital Inclusion) | @ 2IEEBELIRIR
EA REFMBAATREMS  DRFLZTMTESHEE %5 "TFK
/8% (Open Governance) | @ BIZ#/LBUTSPIERBMLRHLNEED » BB
B E R LR R B R Ol R A TR o

B8Ry FEZATPIRRELARD  BAKSSE  BEEASF
o WEIEBAEE - DTLUSBEDES  AMBSENRRTRBE | 5
FHREMDE - FULISBERNBIAERS « EREEE AR - &
AR EIRGET - EES R R RO REENS AN ETE
B EARE CERMERES iR TARIAE, « BREERRRE
RES:  BEABBERANE  LRCBFHFMRARRE « AsBmS
SEEAE -

(2015-2016F EMBE D FE) RENERBIOMKEENHDENNE
REN - AFEATEIMBEER - AR - KBERE  RAKER BT
BUFSFSIRAEZEERTLL > 2N ESHERENRHNXR - RFHENA
BESHEBNEREN  URBERRBULENREREE - 5 LUT
B T BB - AIFTAOE R RIS E (DIGIT2025) | MIBESEERI SRS -

&% 0 1§ (2015-2016F EMBIDFE) HBHARAINEEZBRBREEM
BOESIALRE @ FEEBRAFE  BAXEEBHENHHEER - KK
IFHEENRITBOR - MM AR T HBRE " BUEK - AITRE NEE -
REEAEDR THUEK  BEEE, PR -

TERRBRBEE
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EMENAER—ARREBNERERNTEE LEBREZHEFE NINE
21 - ENMEREEEMEZRRLCERRNER - DRAREBN - 148 X
FEANEARIF S  EREFEFBRELRZ HINEREERBEEREES)
HE - THRGEMRESHMAEF2003FEMNEN ' EMHRNEERR, - &
HEIEEEE - ERCH®RE (WEF) ABEREERE (NRI) R2HEF
HEER (GC) ~ HERREESR (IMD) HREFHEMNELTLER @ &
MR A BRI B B BRI BR M E R E ST LR AIRIR -

20165 BEWEF/NRIFEIE R EIRRDIREEL 192 » iNE4E o HER
EMERE o BEEEBE2E  BEBUAER  AXANREEESFRAE
28% » BB BENM SR EREHE204 - BERKMEXEREEEBR
BIeEHi4  BEBYEBMBERTMRNEZRBRAER - 2016FWEF/NRI
TLRERTE "EALBBAIRT .  IBHEAILE (Digital Economy) BiE
FREBANETINLEEE  IREPRA "HL L ABEREME IR
ERZ - BARFMEA - RICEBARKIER - FTEREREXERBHA
o EMRMRIE BB S REXCBRIVES -

2015 HKEAWEF/GCIZHFEFHIERR/RDIE 158 (HE14ERK) -
HAgH—IE8(/F5E114 o IMDEFRFF L » 2016FAIAGDPR KR EAE
FE HREREE2REY  BRFRBEEE142 (HOBRRTLL) &
MR LR ERE RIS ERAR K ER AN BB RNEE M
BE2EREFEFRERFONERAE - Bt TERERERPBAENS

(20165 ) W TERk " BUER - AIFABRESE (2017-20254) 4 - HA
AEEHEREEBAREBRT  BERSAHIREAETEREMAL - L
BE "HAKE MBS EMEREEEE  ERBMANINREXSR A
& HBRERREAFREIAEEGDP FENKE

BRYBOOERRZEEN  BESERSIGREFEREH R R ZBH
BR  DURA BB SR BN MR ARTSEFNKE  RRFSA
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ERNEENASHEENREANLE b eERDEBT UL  CHRHIL -
AR BRIL  2REUDIET - WEREF DAL FERDNIREERES -
FEIEARA2020-20056E - HelR e e IS EE BN NP LR 10% -

€2015-2016F EMBEDFE) HRPIEMT "BULEEREREE , —f - BRIRE
OECDRHFATEIEIRAUE - 2EREBAERHH S ENBEBIL DT - KWK - HA
HUEEWEFBIFAABT ML X R EER - AARFR @ B4 SERRENBRKREN
RERE EHREREERENZALRRZ  MEERENFTIFERFILUEERNRZRE
It FRERGHSEIETFNR{CHNEN LXRESHRER  NMEFBRERGESE
FAXEENHE  AEHREEEER " KRB ) BHEBER B R AERE - AJRAt
RENFHNRASTNEHETE -

SERRNEBMMNERRECR > SRFEEBENER  FERBRUAFNERED
BI5 - LBERZENRER  HEBEEAMUAT - TRCEBURREZEHARRNES
Bt BAER TBAKE BAUBUT  BREE  BERS ) BEBERENEEANE
o HIRERBARIIMEEEN "EMBELHFE ) RARSHEREZERR "HURK &
EEIE, HEEEETEENER  AFEEEARKEBRMEEE THBENENEDEEK
BEZFN - WD ZRREFD  HEEENHNHRRERFAHRAZD -

THERHE S HIAT RITHE
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2015-2016 &MENEH

—& - REGREEEMERTLERYRE

BB ADHR5S A RIBNET B EAHRENMUERIEENMERRE - WHRAREK
BURIER SRS EAEE - ERAREE —ERFIRERZ HERAIRFEBEEMNNERMIER

AEHBEGSHALERE (World Economic Forum, WEF ) KR ZEEEIEE
(Networked Readiness Index, NRI) 22 35EF T (Global Competitiveness Index,
GCl) ~ KEEHER (International Institute for Management Development,
IMD ) ﬁﬁfﬁ?ﬂi%ﬁ%&éﬂ"ﬁﬁ%ﬂﬁth (World Competitiveness ) ~ 54817 (World
Bank) &R ERIBEFFLL (Doing Business) ~ HARMAAKEZ (Waseda University ) &
{EBUFEELL (International e-Government Rankings Survey) ~ 2IKBIZEZEZ[R (The
Global Entrepreneurship and Development Institute, GEDI) 2ERAIZEZETLE (Global
Entrepreneurship and Development Index, GEDI) » BIk& T HERIBSHKER « T3
A0ERIEFRABEBHENRONEE  MEEKREREMBENFEPINAKAEEASS
(Open Knowledge Foundation) 2IRFMERIER (Global Open Data Index) BE)ZER
{5 (Deloitte ) FVEEZEFE S HFELE (Global Manufacturing Competitiveness Index ) FITEE]

BAEEAST L - IT S H8IEE MBI IR RS RT L - SRR EESBRFERT N R &
I - HWEEEEEENEERFRET LIV BE R EE RN (O 3R1-1 ©
F1-1 © HEEEZEEEMBRABEFTLLAIHER
HEHEE
FFLLEE FTEEHEtE B STEEEIZR 2
2Bk M
2016 R B AARR LRI L 19 4 139
FEET 20 5
2015-2016 H R miE 2HEB L 15 4 144
RIFTAIE 11
2016 MR REEEMNR HERSEE T 14 3 61
B AR R IR 12
2016 AARSEAKRE BEFLBUERELL 10 4 65
2016 HRIBIT KRBT 11 4 189
2016 2HAEREZR AERAI BB 6 130
RIZERE KIEE 2
2015 FRAHEESS 2IRFARERER 1 1 122
2016 EES R EXEBF NI 7 4 40

* Ak R TN A E S RRbE -
ERESD  GHREFIND
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F—F KEEEENBEBETENRE ®

Q 1 R R B AT (WEF NRI)

WEF NRIBZIREERKMENERR DL REEFERDIRENLMRE (The
Global Information Technology Report, GITR) BFEREA T HAEBAIFT . - WEFE20164
EHINRIFFLERIRE198 ~ TNEEAR " BB MFEARFHERKMESSD -

RREXEBEFLDIRE20E » APEBENREHKBENRE S22 RE 184
EEEAREHT SN ERIZEL2IR0%  BREBNNENZECHEREABMU N
SELFE - REM2FAEWEF NRIRIFZRE O KR1-2-

WEFREERE » AMA7RBERESSBERENRRE  FRETEBREARDEE
BEEETH  BRLEFERREEER  BERIHELRRNWEEICTRARERS - Rtz
BOREACEZEEBRARTHEFDLEBERE » AINBERENFEEES R TR
BEUAENESBERE -

£1-2 © KETEWEF 201552016 FE R BB ETLL S IBERIR

2016 2015
BE
B2 PE B BE
BiE 29 4.8 28 4.8
BUBERIRE 40 4.2 38 43
FIZE N AIFTIRIE 14 5.3 12 5.3
i 2 6.4 2 6.4
AR 1 7.0 1 7.0
BiEREN 12 6.5 13 65
FRREEEfE 23 5.8 23 5.8
& 16 5.5 22 5.3
ELARER 24 6.0 26 5.7
EFEA 12 5.5 17 5.1
BURER 24 5.0 21 5.1
B 20 5.2 15 5.3
RERE 18 5.0 17 49
fan=4-7% 4 20 5.4 8 5.8

ERARR © WEF 2015R2016F 2R E AR IRE ; BEREEE - EREFIND

T HEMIMAE S PERIE -
63
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@ 1 R T ERIE R BB NEELE (WEF GCI)

WEF GCIFVF LB SRR S S A BN EHRFINNZREFERNR - SRBHATSLE
RSB ERERRERME - LEEMEMNAIBEFRERIE - AIFTERARHANES
ME30% @ ERRIAIRTEERARES S 20 BHI15%  /EMELILH S ERENIMERE
| AIEHSREINTLIFEBRCAEREREIRMAIRTRED -

BEITE2015-2016F EHIGCIFTLE 2 IRE 154 » ZLHERKIFRE » MR —TEKE - HER
GCIAMAIFRBEERXRER - HAMBESRNEXBEE2RE10%  EXRRRFNEE B
BEDMMER2RESNE  MBEENEEE  LAATBEAD2AERINRR - W
HIRHAMBENNREFLRASNFERASBERREET » I RRBERAEFIINEERR
- RS FERFIAR TERERIFRENEAST HEREERREY » LESEE - HET2
FIEWEF GCIPFRIRB R O K13 -

#1-3© FBETEWEF 2014-2015%2015-2016F 2Bk 85 3 HELLE S 1BERIR

2015-2016 2014-2015
1Bm|
bz =4 2 B2 2
BEAEK 14 5.8 14 5.7
Tl 27 49 27 48
ERpiE 12 5.9 1 5.8
HEICBREE 13 62 23 58
RREYEHRE 14 6.5 13 65
R 15 5.2 16 5.1
=EH B MR 14 5.6 12 5.6
IRV ES 13 5.2 11 52
SETISHE 22 438 32 4.6
SRITISRFE 17 438 18 49
BATEE 28 5.5 30 5.2
TG 20 5.2 17 5.2
Bl ER B A 16 5.1 13 5.1
BERAE 21 5.0 17 5.1
Rl 1 5.1 10 5.1

EXRIR © WEF 2014-201582015-2016F 23 FEFN0mE - ERER - EHREGFIND
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@ B3R BB TR F A T AR

IMDIt SR F N FRIBEAHF IFTLL - BB AR L RERERE - STHIER
BRZWEARGF NN - EE2016FMPFRRZGOPRRERNENFE - LIRLGDPH
BEERE 2RERSINE  BRRBREEESE14E -

SETERERBANKMEREZRDREREDIRE 124 » IMDIEHRBEERIMGER
ERDEAXFRRHPEEAERZLO  TRRARER G - MBFHENERRICT
RBHO ~ TEBFEAE - IMFER - IMDIE{TEVENEEERETRAREEIRIN - BRHHT
FEARENNNER - ARKEESRRHO (REX) RIRVIEET - EEICTREBHO
KRBAARMASEXRHONEERR - BAEEEICTIRBHBREFRAZE - HWEIT2F
FIMDHE SR FAFFLERRIFEZ2RE O K14 -

%£1-4 © FETEIMD 2015% 20165 1t 5355 B HEF Lt R IBEAYHER

- T

TR 15 11 EEEE 16 14
B A 30 9 EENHEYE 15 15
BEES 7 14 EEons 33 25
B E 33 29 Gl 19 17
BEAOD 16 18 BEE 13 10
WE 23 15 R ER(EE 19 15

BUFREE 9 9 EiRss 19 18
BUTE % 12 13 EARER R 28 25
TSBUR 4 4 PR S 12 9
GlEEN 16 19 PEERER 10 9
RIS ER 25 25 R SRR 32 29
HERIE 21 22 BE 25 21

BRIR © IMD 2015201661 SR D3R 5 BERIEEE - EREFIND
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@ 04 S A ABE T LBATTL

AAREHEARERAENDMBRIEBF BT R NMAER © 2016F VLA
R BENEBBRBEDIREI10E « DNEFEIE" - TEAPECEKEREHREESE - RENISFER
HARBEFCBUNTLERR2 R O K15 -
®1-5 Q ASFREEREAXRBEFLBMATLLHER

2012 2013 2014 2015 2016

HEHER 10 8 18 17 10

ERRR 2012820165 B EBHEAEEFLBUGFLL, » BRI | EREFIND

RS FEFLEPEAMAIORZBBHELE - HWEEI10OKBEHSB - " EFLBUFHE
B~ TRARBUT MU THEEEMM R ER 5 DRESES « 8104 - HiE®E
AIREARI0R (2R O K1-6) - KASFERRNRRE - LXFNF18RES EE10
& o o MEPRBERMBRHEELULBUITHBERREE - SRR ERHERR - 2
ERIENRMEEREUABGHEBRFEEEESS BRXRERSNFHENENRR -

HEPREBEASFRBEREFAREY @ £ " ERBGT ) IXRA/EL - BRKE
TEHEBET BN RRESESE » NEE "EF(BE , k "HEEBAMNEER , B2
AIERRE -

®1-6 O REEERHEXB2016FEFLBFFILEIBE T B R R

s TR owm Ep 3
MR EEE 5.3 - EFCBUT TR 7.4 8
EEENL 8.8 - ESnpie i 7.5
ABUEA TEIHBEREFR 8.8 - BT 9.0 8
EEVNEEE 5.6 - Billzs 7.6
IFHEACIO 7.7 - FEE B2 A 5.0 10

BEIOR | REEAS016EBTLBATILL | EREE | ERBFIND
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F—F KEEEENBEBETENRE ®

@ R IR R ST

HFRITRMEHRERS - #HHSHCRESENRREERNEREF UM NE
1TaPEE IR TB R EE W AR CHBERRMNAZSEE  RHSEARERN
BURMISE -

FE20156F 10 B MAN2016F MET > ZEMKHRZ EE189ERRPHRENL » &
2015F EHREPHNHI19RZKRBES - ZIHNSBEPAFTLLSNERFAE - E10ERBE
o B EERIVEBIBA - B0 T TRA ) WEES 7774 o BEPT2FEHRBITR
BREFHMRRLE O K17 -

*1-7 © HKEIEHFERIT2015F K 20161E B B 5 B L S BE A

i e #e
B3 22 15
BB IEETT A 6 1
BHEUG 2 2
BB 18 40
EBEEs 59 52
BB NRE 25 30
BB 39 37
BEES 65 32
WITEL 16 93
BRI 21 18

ERRR - HRIRIT2015 K201 6F AR EH S « BREE © EERFFIND
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@ ZHEIX B EBREIRAIZEZEFTLE (GEDI GEI)

2016F 2RI FRAB RBHMDIRAIZRBRETLL - STLE2II2ELERE - BREA21E
RTERE - BIPFR2IREE6 - TIREE2

1EGEDI GEINREE ~ 880 ~ HEASERIFEER (sub-index) B » KEIEAIEENHRER
R MERIRE2 - EGEIM14EEH - AT "ERER (Risk Capital) 4, ~ TE
fBI#H (Product Innovation) 4 ~ TEak& (High Growth) ; ~ "TEFAIFT (Process
Innovation)  RIBEZLY © 7£ "#F (Competition) 5 ~ "B FEREE (Startup
Skill) 4 ~ TEIBE (Internationalization) ; ~ "RHZINUL (Technology Absorption) | 5
RABRE—FTED -

HEERA

bt 5712

AREA iz
G / o i
/ oY =
e S pe| %z — =E
/ SE
EREAlE HER%

ESAlET \// FHERIL

E1-1 © FHKEERER - JRNEGEDI GENAEZ#ERIRAILLER
ERFRIR © GEDI 2016F 23R B RV ; EREE  EREFIND

HENGEIRRDIRBINEE - REE "EREE, ~ "EFEAHN, ARENKR A
BREEAFIHORMN - HERE "ERART L © TRFAR . © TEER) BRENKE - M
RFEMEE "B, © TRMEERRE, © THRERHM,  TEFEL > TRERK, -



F—F KEEEENBEBRETENRE ®

MR B
T mmt

—
—
— H@s

B NEA

B1-2 © HEMRRERE -« #HK - LUEFITEGEDI GEN4EZHRIRAILLE
HRUAOR © GEDI 2016 23R AIRBRITL ; EIEIE | ERAFIND

HRAER - BT "ERAH.L ~ "EBFAH. ~ "TEEEL © TREREER ZRER
£ THEF L~ "Txb#F (Cultural Support) 5 RITEGE o BEHINE - REE TH#E
840 (Opportunity Perception) ; ~ T#84% (Networking) 4 ~ "TERBIH  RERE &

FERRME , RIRBIBEHRBE - BRLES) - HEHE "#FA12E (Opportunity Startup) 4 »
Mak) RARE -
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70

@ BRI R S B 2 BB

IR (Internet of Everything, loE) 2 FAIEH —EILIERIINE » 1R ALAH
RIS HE A FT RS - BIER (open data) BERAREEXAFERRNEBESEE
HE THRBEBAT ) RAERFENFTEMAEER « fFRERN DFLEENBUT - MAERE
—BEERNGEAHRLEMEERNFEREENRA[ETEMENEARE - BERINEE - G
it RERKAHESS BN EERKENEFKRBUT - 8201344 - SFETER
FRERRRAS  WARRRARERFERIERELT B BB ERBERNEEIBER

2015F 12 A AMEIRBABIFARER AR - 2EIL2013ERFAENI364 ~ 20144F
114~ EFEI2015F /14 - BREUAEERFBISRERENSE20% 2120155 ERE
TEE1IIREIRPRIRERSEIE -

}1-8 O EEEEF2RFAMNEMTLLIERHE

R e e #e
BT &R 44 60 1
REERER ; . 1
HIBEE 44 20 1
AR 10 12 1
DER S35 49 6 1
BEER 35 51 1
ARER 50 5 1
BfaE 19 22 1
KE - - 1
RRTEH . ] 7
BT 20 15 8
R/ AIE ER 8 10 49
THFTER - - 53
BIBAFX 52 1 il

BERRR © 2013-2015FMBABESE2HFRER T - EREE  BEREFIND
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@ HERELRNEEHRB NI

E)ZEF (S (Deloitte) BEEEBF NHE (US Council on Competitiveness ) #2010
20135248 » R2016F BEBRMEBERBEXFI NN  StHR2HREXHF HENET
MEE - WHARRBERMBTEN - #E2020F R EARKIR - MERL - HEXNBREER
BREDIQE  MEHERERRR « AUERFEES - LUSEBMBERKRANSESR - #
2010 ~ 2013F Ei2 1% » 2016 F PEAERER M2 IRRAR I HEUEXER - MEBER
2013 NEIRIES ETH24 » VI ERTEAEBRAEN2020F K AE14 -

KEIRFAIZW2013FNEORRI 14  1E20165F T LLHEF 74 » MAE202089 78144
R BREFAMERSZH94 - BRIREXARREZER —  HHAGHLRKREH T
BRIEBE - SVEMEIRTTRIRT R ELR S| AT HIBEE -

£1-90 2016FEEHEEXEFF L1108 R FEEH2020F AR R

FREIARE 1 2 EE 6 8
S 2 1 = 7 9
BE 3 3 =ik 8 7
=ES 4 4 JIESN 9 10
#2EY 5 6 ETimIE54 10 11

ERIRIR © Deloitte 2016F 2HRBGEXHZF DT | BRERE  BR

i3

FIND
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DO =

BT DR BEEMENMEERET IR FNRE  AJLRRBESE LIRSS
BREALRM  ABSELCEREK  ARERE CEBMGEFHNTRKRE - E&RIM 26K
LR ERFRAEEN IR - BREARIREBAN S RERE(L - IFTEHEERT K
B K RIERBIIAIRWEF NRIFFLERIRIR - 2016FZE2REERH 1948 - EREEAR
BHEFQERTEELNTETE » PF45204 - BNIFBANERES EBNRRE#
R’ HEREE - XKL IXKER4 SRR EAEERENBRER - BFE0 -

R - S FEMBIMAENHNAEBRKLRE  RRAHFABKASESES
RAKERERARBNN - REEARKEESTR - BIREEFZERE B SAEEF
BEHEER - HEBEBMBEMAOZETINEER  RERRESCXERENBUT
BR# - BUFTR R EEEBBAIFNAER - B REBERELHREEXLF TR
& TRAORURER - SFEFLLRRIFIFHER - BENPEAENEENTRIEE
N BAZFHEEASYABAESHSRERIEXFHFI NEENZHER - MERRZLUE
WA BB RIERE BB LML RIEB TMAIBORE I - REREXRAANESE/ERE
SEREEARE  ZMRERTNERMEMRERFFEOTELIEERRE - WHBRE
RIRBGERH S N LRI < RN EZ RN -

Rt - FEBFEEREA R - MRFE—EENAIR B4 - THEREREHRRA
ZTEME "EUERK - AIFTABERES R (2017-20256) , (EMEDIGIT20255%) « #iF
BARESEHUANEREZNERRER  BREERHALZEHWERE - BEEUAT £
EFUMRSEURREERERLE - BESEBET B RERRRNTHM - HLRMEER
BUBRRPBREESN  BUITEREBGKE - BOBUT - BELE S2NNEEEH
MBIRAFTAER - AL SE - EXEZ A DHENRE - RS =/ 2B SRIRIHTX
BRENERE RARERBENEMERRE  HHERREERRSRENEDHEEE
BREFLLHERIRTT L - ERE BB B RERIF A ENEE - FIEARKELEXNEERELZ
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