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Minister's
Preface

WANG, Kwo-Tsai

Minister of Transportation and Communications

ractitioners in the industry often say, "transportation is the mother of progress, the source
Pof wealth, and the core of national defense." Indeed, transportation and mobility lays the
foundation for a well-functioned society and economy. It drives growth, creates jobs, fosters
social interaction and connection, and shapes the way we live. Faced with a wide range of
challenges—a rapidly aging population, climate change and
air pollution, urban traffic jams, inadequate transportation
infrastructure in remote areas—the Ministry of Transportation

and Communications (MOTC) needs to address existing

mobility demand and meet future challenges with innovative
solutions through leveraging modern technologies and future-

proof trends such as automation, connectivity, electrification,

and sharing.

Under the leadership of former minister, Dr. Lin Chia-Lung, MOTC established the Board of
Transportation Technology Industries in September 2019, composed of representatives and
experts from the industry, academia, and government and tasked with formulating policies for
the transportation technology industry. In June 2020, the 2020 White Paper on Transportation
Technology Industry Policy was published as a high-level policy framework to lead the
development of Taiwan's transportation technology industry in the medium and long-term. The
white paper covers the industrial development and promotion policies for 10 transportation
technology task groups, including railway technology, smart public transportation service,
smart electric bus technology, smart electric scooter technology, bicycle and tourism, smart
port and airport service, UAV technology, smart logistics service, transportation big data
technology, and 5G smart transportation application promotion. In the second half of 2020, two
new task groups for harbor and airport green energy industry, as well as climate industry were

introduced for a more comprehensive look into the transportation technology landscape.

2021 White Paper on Transportation Technology Industry Policy

With rapid technological advances and
emerging applications, the Ministry is
dedicared to constantly reviewing and
optimizing its policies and measures through
effective dialogues with industry players. We
are very grateful to the Board and the advisory
members of each task group for their efforts
and meaningful deliberations over the past
year, which has resulted in a great deal of
constructive feedback for the Ministry. Their
input, along with the Ministry's knowledge
and experience, have helped us review and
improve policy directions for the 10 task
groups, give birth to two new task groups for
harbor and climate, and ultimately contributing
to the 2021 White Paper on Transportation
Technology Industry Policy. | would like to
express my sincere gratitude to all the staff

who made this publication possible.

The MOTC Board of Transportation Technology
Industries was founded with a mission to
listen, engage, and be an agent of change.
With this in mind, we are determined to drive
innovation in transportation management, and

hope this white paper could serve as proof

of the Ministry's dedication to promoting the
transportation technology industry. In the
future, we will continue to leverage inter-
ministerial resources to support industry
growth and build a transportation network
with a people-centric approach, in order to
provide the public with mobility options that
are safer, cleaner, more convenient, more
efficient, and more sustainable. It is our hope
to have all stakeholders and the public to join
us and create a better future for Taiwan's

transportation technology industry.

WANG, Kwo-Tsai

Minister of Transportation and Communications

November 2021
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Introduction

dvances in innovative technologies and their applications fuel the economy and
Aimprove people's quality of life. However, as urban population continues to grow,
with increasing public awareness on environmental protection and safety, along
with pressure from an aging society, people nowadays have greater demand for
convenient, safe, clean, and diverse modes of transportation, which has led to the

creation of real-time, integrated transportation information and application services.

Digital technology has been viewed by advanced nations around the world as a
key economic driver and enabler of national development. In response to such
trend, the Executive Yuan launched the "DIGI+" program in 2016, and the Forward-
looking Infrastructure Development Program in 2017, in order to accelerate a nation-
wide industrial upgrade and transformation. In the same year, the MOTC began
implementing the Smart Transportation System Development Plan, with a vision to
"Build Smart Transportation, Create Smart Life". The plan is an attempt to stay up-
to-date with the latest technological and economic trends, and address a range of
issues—from traffic congestions, low adoption of public transport, enhancing traffic
safety, to reducing impact of traffic accident—through a combination of systematic
methods and integrated smart transportation strategies. Efforts have also been
made to tap into Taiwan's strengths in industrial manufacturing and ICT to enhance
technical capabilities and market competitiveness of the local transportation
technology industry, to develop integrated smart transport solutions, and to build

Taiwan into an internationally recognized high-tech center of smart transportation.

Transportation infrastructure spans across sea, land, and air, and competent
authorities that oversee relevant products and services include those for
transportation, technology, economic affairs, interior affairs, finance, and
environmental protection. The transport industry itself is an extensive ecosystem

involvng many closely connected industrial and service sectors in Taiwan. To create
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a cross-department and cross-industry platform to facilitate engagement from the

industry, government, academia, and research institutes, MOTC established the
Board of Transportation Technology Industry in September 2019 to consolidate
resources and draw collective innovative capabilities of the transportation technology
industry. The Board is tasked with reviewing the current status and identifying key
development topics of 12 sectors (railway, smart public transportation services,
smart electric buses, smart electric motorcycles, bicycles and tourism, smart port
and airport services, UAV technology, smart logistics services, transportation
big data, and 5G smart transportation application promotion, harbor and airport
green energy, and weather), and promoting innovative management approaches
and development measures instead of the old way of supervising and regulating.
The Board aims to constantly adapt to new directives and regulations, provide an
industry-friendly environment for system verification to enable product innovation
and real application, become an incubator for innovative transportation services, and
further help the industry gain a foothold in the global market.

This White Paper is a collection of feedback and aligned input from hundreds
of representatives and experts from the industry, government, academia, and
research institutes, which presents an overview of the 12 sectors, their respective
development goals, major issues, development strategies, and promotion measures.
It not only helps inform future policy-making, but offers insights for the public on the
topic of smart transportation. Most importantly, it serves as a guide for the industry
when it comes to decision making on future investments. It is hoped that the public
and private sectors would join hands through mutual trust in using innovative
technologies to create a smart, safe transportation ecosystem for the public, at the
same time contributing to enhanced competitiveness of industries in Taiwan.
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Policy for

the railway
technology

industry

ailway transportation offers the advantages of energy conservation and
Rlow pollution, which is in-line with the global trend for low-carbon and
green transportation. Furthermore, the annual output value of the global
railway market is nearly NT$7 trillion, and domestic railway development
projects will provide business opportunities reaching NT$2 trillion over the
next decade. The government should encourage vendors to increase their
technological autonomy to invest in the market. However, railway system
technologies involve software and hardware relating to vehicles, signals,
communications, power supply, depots, tracks, and civil engineering. This
makes technology integration very difficult in an extremely competitive
market. In the future, the government must seek to create an environment
suitable for industrial development, in order to enhance the industry's
technological capabilities. As a result, domestic companies will not
only gain a foothold in the domestic market, but also seize business
opportunities in the international market. Important issues that must
be prioritized are clarified below based on observations of the current
status and the vision and objectives. Further development strategies and
promotion measures are then outlined on this basis.
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Current Status and

the economic scale will grow with each passing day. International
institutions estimate that the global output value of railways will reach
EUR192 billion (approximately NT$6.9 trillion) in 2023 with the Asia-

Development Vision

Pacific, Western Europe, and North America as its main markets.

It is necessary to increase the autonomy of domestic companies

with respect to key technologies for vehicle and signal systems,
in order to seize business opportunities in domestic and overseas
markets. Products that need to be developed and locally manufactured
must be proposed from the perspective of construction and based
on the needs of railway operators for maintenance spares. Testing
capabilities and standards need to be established. It is also necessary

to step up technological development and talent cultivation through

K1ysnpur A3ojouyday Aemjres oyl 10j £21704 °I

Statistics show that there are currently 57 railway, MRT, and light

transportation infrastructure projects that are under construction . . . .
R&D and transportation infrastructure projects. We will sort out

or in planning. The total budget for the projects reaches NT$1.97

trillion, in which the total budget for the next 5 years is approximately

NT$0.8 trillion, and the total budget for years 6-10 is approximately

NT$1.17 trillion. The investments made by all of the projects are

) . . Table 1 Railway transportation infrastructure projcet and estimated output value
expected to generate domestic output value reaching approximately

NT$3.21 trillion, and will provide approximately 34,000 employment
Total

opportunities each year over the next 10 years. The total output value . . . Power . ..
ltem output Rolling Signalling Supply Telecommuni- Track Work Civil
of railway projects is estimated at NT$1.17 trillion, MRT projects at value (N)TS Stock System System cation System Engineering
billion
NT$1.8 trillion, and light rail projects at NT$0.24 trillion; output value
estimates for each item (as shown in Table 1): ';ari)l}'(‘;g 11,700 - 821 1,173 352 821 8,533
Furthermore, railway operators will purchase approximately NT$61.9 MRT

o o , ) . 18,000 2,642 1,780 1,075 687 934 10,882
billion in maintainence spares over the next 10 years, in which roughly project
one third are domestic products. Combined with the demand for spares ngg't;?tll 2,400 e 052 198 o e o
from the Taoyuan MRT, Taichung MRT, and New Taipei City Light Rail, proj

Note: Figures for MRT and light rail transportation construction engineering do not include depots, and other
electrical and mechanical work is calculated as part of civil engineering



012

K1ysnpur A3ojouyday Aemjres ayl 10j £31704 °I

procurement needs for light rail to expand the market, and will
establish standardized specifications. By implementing a series of
support measures, such as programs of policy, opinion exchange
platforms, standard procurement clauses, and review mechanisms,
the effect of localization will be demonstrated by railway system
procurement guidelines. We will encourage local government to create

an environment that benefits industrial development.

In the development of railway technology in next generation, in
terms of hardware, the technology of electric multiple units (EMUs)
commuter of Taiwan Railways Administration has similar to light rail with
domestic production rate nearing 50%. The network of Taiwan Railways
Administration is being planned in coordination with the national high
speed rail, and the system is developing towards faster trains and
local trains in Eastern Taiwan. The technologies needed by faster
train systems include overall vehicle design and energy conservation
(Light-weight, better transmission efficiency of the traction system,
and development of aluminum alloy carbody), better safety and
performance for train control system, real-time communications
and track structure reinforcement, and adjustments to power supply
capacity of traction substations. For light rail systems, efforts will
be directed towards the development of vehicle and signal systems,
in hopes that domestic companies will obtain core technologies of
electromechanical systems. As for high speed rail and MRT systems,
efforts will be directed towards domestically produced maintenance

spares due to the technical barriers.

In terms of software, advanced technologies such as Internet of
Things (loT), big data, cloud computing, and artificial intelligence

(Al) will be integrated to provide better real-time monitoring and

information feedback applications for passenger services, train control,
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maintenance, and safety. Hence, Taiwan urgently needs to establish
a system structure and development strategies for smart railway to
establish an 10T platform, establish specifications for system structure,
and interface standards through edges, networks, and cloud, and
bring together railway operators and ICT companies to drive the
development of the smart railway industry. The MOTC assembled the
R-TEAM, a group of subsystem and ICT companies, to established
the development strategy and blueprint for the railway industry, and
formed the industry supply chain by integrating their opinions and
practical experience including technical development and markets.
The R-TEAM is expected to be a main contractor of domestic light
rail transportation infrastructure in the early stage; to engage in the
R&D projects of subsystems and fulfill the policy demand for domestic
producion rate 50% in core electromechanical and track systems and
70% in vehicle system in the middle stage; to tender for overseas
market with completely system design, manufacture, and integrate

ability eventually.
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Key Issues

(i) Promotion of technological development and testing/certification

to help the industry gaining autonomy

In the past, the strategic policy to drive the development of a domestic
supply chain through railway construction was not proposed. Since
most tenders for core electromechanical systems were awarded to
foreign companies, domestic companies could not manipulate the
design of vehicle and electromechanical systems, which resulted in
special specifications of maintenance spares. Domestic companies
were unable to be suppliers in the whole system life cycle. In the
meanwhile, system upgrade or expansion were manipulated by foreign
companies, which leaded to expensive cost for Railway operators.
It is expected that through the implementation measures, such as
development of domestic products, establishment of national standards
and testing/ certification mechanisms will assist the domestic industry
in gaining technological autonomy, and finally fulfilled the future goal

for indigenous rolling stock and core electromechanical systems.
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(ii) Resolving issues with tendering, expanding market scale, and

integrating procurement requirements

The central government as well as municipalities include Taipei and
Kaohsiung City Government are required to comply with Government
Procurement Act and Agreement on Government Procurement (GPA),
so they are unable to specify domestic products and domestic
production rate intender. The MOTC established railway system
procurement guidelines to help domestic companies participate in
railway transportation infrastructure projects by resolving issues
with tenderer qualifications. The procurement agencies were guided
to implement localization measures and integrate procurement
requirements of each local government, so as to expand the
market size. Since the railway operators implemented maintenance
localization policy individually, and they didn't share experience,
moreover the procurement requirements weren't clearly understood by
industries, it is necessary to strengthen the integration and exchange
of information and business disclosure to increase the demand on
localization of maintenance spares, also the procurement guidelines

will assist local companies in tendering for the maintenance spares.

(iii) Utilizing the strengths of Taiwan's ICT industry to promote smart

railway services

As network technology and ICT continue to flourish, smart railway
has become a trend in developing railway transportation. The
development trends overseas should be refered; to propose smart
railway development strategies, establish the environment and
specifications framework for smart railway, and improve localized
abilities of software for smart railway. The strengths of ICT industry
should be utilized to assist domestic industries in acquiring technical

autonomous of smart railway system from components to systems

gradually.
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Development

Strategy

(i) Promote indigenous rolling stock and electromechanical systems

by development of railway technology and related industries

Select prioritize items for localization, for light rail systems the prioritize
items are vehicle systems (including bogie, traction system, onboard
lithium-ion traction batteries, and body side entrance systems) and
signalling systems (including switches and positive train control
system), for tranditional railway system the prioritize items focus on
the development of faster trains in Eastern Taiwan and local trains, and
aims to improve the performance of vehicles, signal communication,
power supply, and tracks. The grant mechanism should be established
to provide resources to industry, academia to conduct R&D. Not merely
a complete railway product testing and certification system adopting
national standards aligned with international standards, but a railway
testing and research institute should be established. Finally, assisting

academic institutions in cultivating railway talent should be promoted.

2021 White Paper on Transportation Technology Industry Policy

(ii) Increase opportunities and willingness of domestic companies

to tender for railway transportation infrastructure projects and

maintenance

Establish and implement railway system procurement guidelines and
support measures to increase opportunities for domestic companies
to participate in engineering construction and maintenance spares.
Constantly provide business opportunities for domestic companies to
retain R&D capability. Cultivate railway turnkey contractors to assemble
a local supply chain, which will enable domestic companies to tender

for domestic and overseas procurements.

(iii) Develop smart railway 4.0 and related industries

Establish structure and specifications of smart railway system,
promote mutual learning and integration of railway domain knowledge
and smart technology 4.0, and gradually incorporate 4.0 technology
such as network communications, loT, cloud computing, big data,
and Al into railway systems. Strive for dedicated communication
bandwidth for railways, establish an opinion exchange platform

for smart railway industry development, and implement incentive

measures.
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v
Implementation

Measures

(i) Prioritize items for localization

Short-term:

The Board of Railway Industry Promotion and R-TEAM reviewed
priority items and their sequence of R&D. For light rail system, core
electromechanical systems, such as rolling stock and signal system,
are the focal points, on the other hand, improving the safety and
performance of rolling stock and train control system are the focal points
of tranditional railway.

Medium-term and long-term:

By conducting the feasibility study of faster train networks in Eastern
Taiwan, the board will review the priorities items for localization from
vehicle, signalling and power supply system to increase operating speed

to 160 km/h.

(ii) Integrate research, development and testing/certification

capabilities
1. Develop railway technologies:
Short-term:

Allocate funds to assist railway development; establish a railway
industry innovation grant mechanism; establish an R&D team
through the R-TEAM members and relevant sections such as
industry, academia, and research institutions, to engage in

2021 White Paper on Transportation Technology Industry Policy

technology research of subsystems or components. The approach of
acquiring advanced technologies includes technology transfer from
foreign companies in the early stage, assisting domestic industry
in developing autonomous technology and integration capabilities
gradually.

2. Establish a testing and certification system:
Short-term:

Review and integrate technology capabilities of domestic research
institues through the testing/certification platform, and establish a
supply/demand information exchange and collaboration scenario;
amend laws to establish a testing and certification system for
railway product, and establish testing procedures and certification
standards for designated items to ensure product safety and
quality.

Medium-term and long-term:

Promote mutual recognition agreement of testing and certification
for railway product between domestic and foreign conformity

assessment bodies to eliminate trade barriers.

(iii) Establish national standards

Short-term:

Establish significant national standards aligned with international or
regional standards for priority items; propose the recommendation
structure for railway national standards and propose the list of
significant international or regional standards which will be transfer to
CNS in the long run.

(iv) Establish a Railway Technology Research and Certification Center

Short-term:

Establish an institute to conduct railway research and testing/
certification ; install phase-1 instruments and equipment, and obtain
accreditation from the Taiwan Accreditation Foundation (TAF).

019
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(v

~

Medium-term and long-term:

Install phase-2 instruments and equipment and establish a testing
track; obtain accreditation from the TAF; formulate a master plan for
the railway industry development; establish exchange, collaboration,
and mutual recognition mechanisms between domestic and foreign
testing/certification institutions to obtain accreditation from foreign

accreditation bodies.

Establish railway system procurement guidelines and support
measures for localization

Short-term:

Prioritize light rail construction projects, sort out procurement needs
of local governments, establish top-down system specifications,
establish light rail system procurement guidelines, and encourage
local governments to adopt the guidelines through programs of
policy implementation. Establish a communication platform, assist
procurement agencies with implementing the guidelines and resolving
implementation issues; complete the standard procurement clause
and convert support measures for localization (including flexible
contractor qualifications, product use/qualification certificates, most
advantageous tender, upper limit on scores assigned to domestic
products, general specifications, and lower limit on the domestic
production rate) according to the guidelines into contract clauses for
project implementation; establish a guideline review mechanism to
determine if feasibility studies and overall planning is excuted according
to the guidelines; formulate localization support measures for individual
procurement, such as eco-friendly trains on branch lines of the
Taiwan Railways Administration, increasing opportunities for domestic
companies to participate in tenders; establish support measures and
mechanism for maintenance spare parts R&D and procurement by
domestic companies.

Medium-term and long-term:

Establish funding review and evaluation mechanism ensuring
localization in railway transportation infrastructure projects are properly
implemented; formulate procurement guidelines and localization
support measures for other railway systems.
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(vi) Provide maintenance business opportunities

Short-term:

By sharing localization experience in open platforms or conferences,
railway operators review and propose demand on valuable and
consumable maintenance spares; Encourage every railway operator
to establish a material management information system to organize
technical specifications and procurement requirements, which is
beneficial to information exchange.

(vii) Establish a smart railway system structure and incorporate 4.0

technology
1. Establish systems:
Short-term:

Establish specifications for the structure of smart railways and
amend related laws and regulations; establish and announce
standards for edge, network, and cloud equipment and endpoint
interfaces; establish a big data platform, integrate communication
protocols, transmission methods, and conversion formats;
implement information security measures in railway loT equipment.

2. Develop technologies:
Short-term:

Explore Al applications in railway safety monitoring, preventive
maintenance, inspection, and passenger services; plan objectives
for each phase of smart railway development, establish policies
to encourage railway companies to incorporate 4.0 technology;
establish certification mechanisms for edge, network, and cloud
equipment; establish a smart railway test field (including information
security).

Medium-term and long-term:

Implement TC 4.0 technology for Taiwan Railways Administration,
and establish a comprehensive continuous monitoring train control

system based on 5G communications technology and a structure
with multiple communication methods; establish a maintenance
monitoring database with data analysis and feedback functions.
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3. Strive for railway spectrum:
Short-term:

Review requirements and issues on the immediacy and stability
of mobile communications for smart railways; strengthen external
signal communications, such as voice, image, and data, and improve
the immediacy of mobile communications reception by vehicle
design; discuss the necessity of retaining a dedicated spectrum for
railway systems.

Medium-term and long-term:

Encourage domestic telecommunication operators to participate in
railway network construction and maintenance.

4. Establish incentive measures:
Short-term:

Establish a platform for industry, government, academia, and
research institutes to exchange opinions relating to smart railway;
establish procurement guidelines and incentive measures, and
implement a policy program.

Medium-term and long-term:

Establish a certification label for smart railway equipment;
encourage railway operators to collaborate with industry, academia,
and research institutes in R&D, standards establishment, and
product testing.

(viii) Assist academic institutions with cultivating railway talent

Short-term:

Bring industry, government, academia, and research institutes
together to establish an academy that cultivates talent for the railway
industry, and build the educational resources of academic institutions
in railway software and hardware technologies; assist academic
institutions and railway operators jointly compiling teaching materials

on railway fundamental and innovative technologies, and establish a
practice site for industry-academia collaboration.
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Medium-term and long-term:

Implement a railway program certification system recognized by
administrative authorities, and integrate talent cultivation cross
universities; implement a mutual recognition system between
education and employment to reduce training cost for railway
operators.

(ix) Assemble the R-TEAM and develop railway electromechanical

system turnkey contractors in Taiwan
Short-term:

Implement localization measures through implementing projects,
and increase opportunities for domestic companies to participate
in tenders; review both domestic production rate of implementing
projects and reference list of domestic products(non-safety related
items will be included firstly); reveal progress of executing projects and
information on overseas markets through the R-TEAM and industry joint
conference, providing opportunities for domestic companies; assist
the R-TEAM and domestic companies in participating in international
railway exhibitions to demonstrate the industry's technical capabilities,
and seeking for cooperation with foreign companies on the foundation
of performance records; provide guidance to companies in using the
government's grants to develop business abroad.

Medium-term and long-term:

Review the tendering strategies of domestic executing projects to
assist domestic companies becoming turnkey contractors with system
integration capabilities, which is conducive for industry ecosystem
in Taiwan and for corporate with foreign companies; establish grant
mechanisms for the railway industry to expand its overseas business.
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Policy for the smart
public transportation

service industry

ublic transportation services are an integral part of people's daily lives,
Pand also an important foundation for urban development. Following
the development of 5G, 10T, cloud computing, Al, and self-driving
vehicles, "smartification" is an important trend in the development of
public transportation services. Related industries have great development
potential in the global market, and also have very high output value. Based
on international estimates, the output value of smart public transportation
services will reach approximately US$16 billion or NT$480 billion in
2022, and is growing at an annual rate of 12%. Taiwan's electronics and
ICT industries not only have solid R&D capabilities, but also the ability to
rapidly create a supply chain for up-, mid-, and down-stream products.
If suitable policies can be utilized to guide domestic transportation and
ICT companies with key technologies to accelerate the development
of smart public transportation services, it will lead to the development
of internationally competitive products and services, and create new
opportunities for the industry. Important issues that must be prioritized
are clarified below based on observations of the current status and the
vision and objectives. Further development strategies and implementation
measures are then outlined on this basis.
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Current Status and

Development Vision

ollowing the rapid development of ICT facilities, popularization
Fof smart mobile devices, and applications of Al, big data, and
loT, public transportation services will be able to effectively fill in
the gap in the service chain through strategies that integrate the
abovementioned technologies, equipment, and systems, which
will increase the convenience, safety, and reliability of public
transportation. Furthermore, the implementation of smart public
transportation will not only create new opportunities for transportation
and vehicle manufacturing companies, but also drive developments
in cash flow, information flow, and service flow, as well as related
industries, creating the vision of SMART (Safety, Mobility, Accessibility,

Responsiveness, and Trustiness) public transportation (as shown in

Figure 1).

The MOTC public transportation project has a budget of
approximately NT$4 billion in 2020. The next phase of the public
transportation project starts in 2021 and allocates NT$4 billion a

year for smart public transportation, investing a total of NT$20 billion
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Figure 1 Concept of smart public transportation

Mobility
Accessibility
Responsiveness

Trustiness

over the next 5 years, and a total of NT$40 billion in years 6-10.
This is expected to drive investments of NT$60 billion and generate
at least NT$100 billion in output value, while providing over 20,000
employment opportunities. In the future, the MOTC will utilize the
abovementioned resources to help transportation companies and other
e-ticket or mobile payment companies, ticket equipment companies,
smart transportation companies, IT equipment companies, and
even tourism companies to invest in smart public transportation, in
hopes of providing more convenient, safer, and more reliable public
transportation, and help transportation companies improve their
operations management. This will create a positive cycle in related
industries, form a public transportation industrial chain, and create

opportunities for international output.
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Key Issues

(i) New generation smart payment and mobile services

Plan and implement new generation applications integrated with mobile
device payment systems, such as e-tickets for public transportation,
mobile payment, QR code, and Taiwan fun cards, and guide related
industries, such as e-tickets, electronic payment, system platforms,
and clearing institutions, to become involved in development. Create an
environment for widespread use, in order to integrate and strengthen
applications for analyzing public transportation ticket data, and create

diverse marketing services for public transportation (as shown in Figure 2).

Figure 2 Using ICT to integrate smart payment and mobile services
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(ii) Digital transformation and governance of public transportation

Promote operations management IT equipment and smart stations
for public transportation companies (urban areas/highway bus/rail),
integrate urban area/highway bus/rail public transportation services
and safety management mechanisms, provide guidance to accelerate
the digital transformation of transportation companies, cultivate
professional talent to drive the development of technology and
transportation information related industries, and strengthen corporate

governance and safety management (as shown in Figure 3).
(iii) Rural area transportation system integration and development

Implement a demand responsive integrated service platform, establish

Figure 3 Using technology equipment to strengthen digital governance
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service related laws based on characteristics of rural areas. Establish D I t
a diversified, localized, micro public transportation service model eve O p m e n

through cross-industry collaboration, in order to accelerate the

development of public transportation services in rural areas, and St rategy

develop a transportation service industrial chain through cross-

a joint reservation and dispatch system, effectively match supply and

demand and promote resource sharing, and formulate transportation

industry collaboration (as shown in Figure 4).

Figure 4 Concept of rural area transportation system integration
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3
Local . . . .

Student X » Village office (i) Develop an environment that accepts multiple tickets and
Community payment methods, and strengthen cross-industry integration and
organization value-added applications

Schools . ) )

Elderly § Establish standards for systems and equipment that accept multiple

> Church forms of payment for public transportation using mobile devices,

R.eQUlar / \. Long-term develop a new generation integrated ticket barrier machine, and

citizens are location _ ) ] ) ) ]

\ care localions assist public transportation companies to replacing and upgrading
Clinic systems and equipment at stations and in vehicles. Furthermore,
Other places \. . . . .
Tourists Hospital the development of diverse payment methods is also utilized to link
(’ together resources across industries for marketing, to drive the use
\_ Y, Demand . . .
reporting network and development of public transportation, and to encourage e-ticket
and e-payment companies to develop diverse payment channels or
Report via ;sg;lci Report via platforms. These channels and platforms are integrated with Mobility
h h ) S
t(;l;gfoorr::/ ma:g:wcll;ing t(:)lfa‘;foor?:/ as a Service (MaaS) and enhance value-added applications of

information, providing one-stop public transportation services while

driving the development of related industries.

Matchmaking and
dispatch center
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(ii) Accelerate the digital transformation of public transportation,

and improve traffic safety and operational performance

Provide guidance to accelerate the comprehensive digitalization
of transportation companies' operations and service information,
establish a mobile digital ticket reservation and sale service
system and smart public transportation stations, and step up the
implementation of safety equipment (e.g., vehicle collision prevention
system and new drive recorders) and drive management system for
public transportation vehicles, improving traffic safety through smart
technology. Also, utilize smart technologies and equipment to guide

the digital transformation of transportation companies.

(iii)Establish micro public transportation systems in rural areas,

integrate local resources, and strengthen supply and demand

matchmaking:

Establish the Rural Area Public Transportation Promotion Project,
develop a transportation service industrial chain with cross-industry
collaboration, and integrate mobile technology platforms for demand
responsive services. Establish a reservation and dispatch system
that can be jointly used, and review and amend relevant laws and
regulations in a timely manner; establish a diversified, localized,
micro public transportation service model through cross-industry

collaboration.
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v
Implementation
Measures

(i) Provide guidance to system and equipment companies in
developing and manufacturing new generation ticket barrier

machines, and establish industry standards

Short-term:

Taiwan Telematics Industry Association organized companies in the
industry (including bus, mobile payment, and equipment companies) and
determined compliant payment tools according to market mechanisms,
established diverse payment systems, equipment, and API for public

A1ysnput 901A19s uonjelrodsuer) orqnd jrews ay} 10J Ad1]0g "II

transportation using mobile devices, and established industry standards
such as authentication codes. It provides guidance to system and
equipment companies in developing, manufacturing, and assisting in the
verification of compliance with product standards.

(ii) Establish a subsidy plan for new generation ticket barrier machines
Short-term:

The Directorate General of Highways formulated a subsidy plan to
integrate new generation ticket barrier machines, and will replace and
upgrade ticket barrier machines on all vehicles and stations of public

transportation companies nationwide by region and year.
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(iii) Plan an integrated payment and clearing mechanism and standard

ticket formats

Short-term:

Bus, ticket, and mobile payment companies jointly discuss and plan
an integrated payment and clearing mechanism and standard ticket
formats, jointly enjoying the benefits of clearing integration, and using
tickets for public transportation big data analysis applications.

(iv) Implement public transportation reward point discount measures

(v)

Short-term:

Integrate the back-end platforms of public transportation companies,
mobile payment companies, and cross-industry companies, plan and
implement public transportation reward point and discount measures,
establish a reward point exchange and clearing mechanism, and

expand and increase the stickiness of public transportation services.
Develop one-stop integrated public transportation
Short-term:

E-ticket, e-payment, and transportation companies cooperate
with public transportation mobile service platforms, and develop
one-stop integrated public transportation (including bus, Taiwan
Railways Administration, Taiwan High Speed Rail, light rail, and
other transportation industries) and tourism services, make public
transportation more convenient for citizens, and use ticket information

for value-added applications, which will drive the development of
related industrial chains, including transportation, tourism, tickets, and
transportation information.
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(vi) Establish information systems on services provided by bus

companies and stations
Short-term:

The MOTC organizes ITS Taiwan, Taiwan Telematics Industry
Association, and related companies to establish items and functions
(e.g., real-time bus status, real-time passenger information, mobile
ticket reservation and selling service, and station guiding system) of
service information systems and equipment of urban area/highway bus
companies and stations, and also plan implementation progress and
goals.

(vii) Plan the installation of technological safety equipment and

management systems in public transportation vehicles
Medium-term:

The MOTC organizes ITS Taiwan, Taiwan Telematics Industry
Association, Vehicle Safety Certification Center, Automotive Research
& Testing Center, and bus companies to plan the progress for installing
technological safety equipment and management systems in public
transportation vehicles, and include regulatory requirements at
appropriate times.

(viii) Develop smart electrical equipment and systems for vehicles and

a public transportation service information platform
Medium-term:

The Directorate General of Highways establishes subsidy strategies
and plans, utilizes cloud computing and Artificial Intelligence of Things
(AloT) technologies, develops smart electrical equipment and systems
for vehicles, integrates urban area/highway bus/rail transportation
service systems to link together services across transportation tools,
and uses smart technologies and equipment for digital governance of
drivers and vehicles.

035
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(ix) Plan the establishment of professional organizations and

(x)

institutions for the public transportation service industry
Medium-term:

Plan subsidies to support the public transportation service industry in
integrating and establishing professional organizations and institutions
(e.g., companies or institutes), assist the integration of system
platforms, provide guidance for the industry's digital transformation,
and train professional talent needed by public transportation related
industries (e.g., electric buses or driverless cars).

Establish information security specifications and standards for
public transportation service systems and platforms

Medium-term:

Taiwan Telematics Industry Association organizes companies to
establish information security specifications, standards, and protection
mechanisms needed for the integration of public transportation service
systems and platforms.

(ix) Plan and integrate business models and a shared platform for

public transportation in rural areas
Short-term:

The MOTC organizes ITS Taiwan and related companies, including
application platforms, to plan and integrate business models and a
shared platform and mechanisms for public transportation in rural
areas.

(xii) Add specifications for systematic operations of transportation

systems in rural areas
Short-term:

The Directorate General of Highways and local governments enact
and amend laws for the motor carrier industry, and add specifications
for the systematic development of Bus of Happiness as a local micro

public transportation system in rural areas.
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(xiii) Implement the Rural Area Bus of Happiness Project

Short-term:

The Directorate General of Highways will implement the Rural Area Bus
of Happiness Project, subsidize and assist rural areas in accelerating
the development of a local micro public transportation systems
(including driverless cars, bus companies, taxis, rental cars, and
NGOs), provide friendly public transportation services, meet the basic
transportation needs of rural areas, whether for private purposes,
tourism, seeking medical attention, or going to school, step up
transportation system integration, and develop an industrial chain for
cross-industry collaboration in transportation services.
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Policy for the
smart electric bus

technology industry

he revolution of smart and green transportation is not only a
Tdevelopment trend in the international transportation industry, but also
shows a nation's technological capabilities, as well as determination and
actions to protect the environment. As one of the main transportation tools
for short and middle distance travel in urban areas and between townships,
buses are an inseparable part of people's daily lives. It is a challenge but
also an opportunity to use electric, smart, and driverless technologies to
become more eco-friendly and provide users with greater comfort and
convenience, while guiding the domestic conventional vehicle industry
towards a new generation of technological innovations and application
services. Important issues that must be prioritized are clarified below
based on observations of the current status and the vision and objectives.
Further development strategies and implementation measures are then
outlined on this basis.
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Current Status and i
Development Vision Key Issues

In response to the trend of energy conservation and carbon reduction and (i) Develop electric buses using new technology and implement
to reduce air pollution, the MOTC has promoted electric buses since 2011. autonomous driving technology
Furthermore, the Executive Yuan at the end of 2017 announced the policy

Develop electric buses using new technology, create an environment

objective to make all buses electric before 2030. Hence, the Directorate . . . . -
for integrating technologies of the electric bus and autonomous driving

General of Highways supported the electric bus promotion policy by collecting industrial chain, first integrate R&D results of advanced safety equipment
information on the development and key technologies of electric buses and
autonomous driving in Taiwan and overseas, and also reviewing the business

environment for buses, as well as electric bus operations in Taiwan. It determined
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key issues based on characteristics of electric buses, and also analyzed . L . .
Figure 5 Application of smart driving assistance system

development scenarios for combining electric buses with autonomous driving

technologies, which will serve as the basis for subsequent implementation of the Low speed warning sound of
electric vehicle

Driving vision assistant system
(cameras on both sides and the back)

Driver monitoring system

Tire pressure detection and
warning system

Advanced emergency braking system
(AEBS)

Vehicle stability control system

Lane departure warning system
(LDWS)

electric bus policy, and effectively improve management efficiency and traffic
safety. It will use innovative technology to create a smart environment, and

provide people with safer and more reliable transportation services.

The public transportation project of the Directorate General of Highways,
MOTC has a budget of approximately NT$4 billion in 2020, of which at least

NT$800 million will be used to promote large electric passenger vehicles.

Furthermore, the MOTC's Highway Public Transportation Service Upgrade

Project will invest at least NT$10 billion in the promotion of electric buses in

the next 5 years, and at least NT$80 billion in years 6-10. These investments

are expected to create NT$170 billion in domestic output value and create

56,000 employment opportunities over the next 10 years. DI T A6 mEN sy e (w0 tie ke
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Development
Strategy

for driverless vehicles (as shown in Figure 5), incorporate commercial
design, accelerate the upgrade of industry technologies in Taiwan, and

enhance the commercial competitiveness of products.
(ii) Electric buses by 2030

Expand the commercial operation of electric buses, provide an ideal
business environment and incentives system for bus companies to
adopt electric buses, and strengthen the logistics support system to
achieve the transition to electric buses by 2030.

(i) Implement applications of electric bus designs with new

(iii) Develop equipment capabilities for an electric bus verification

technologies
platform 9

. . . Design and establish requirements and specifications for standard
Integrate the development of a local industrial chain for key parts

. . . functions of electric bus equipment with new technologies; establish
and components of electric buses and whole vehicle manufacturing; auip 9

. _ . functional requirements, standards, and specifications for the
develop equipment capabilities for a product development, testing,
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L . application of driverless vehicle advanced safety equipment in electric
and verification platform for electric bus performance, parts and PP y equip

. . buses; support the application of driverless vehicle advanced safet
components, and advanced safety equipment; attract foreign PP PP y

. . . . . equipment and system development results in the design of electric
companies to collaborate in technological development in Taiwan,

. . . . buses with new technologies.
in order to accelerate the improvement in electric bus performance
and shorten the time it takes to commercialize related equipment and (ii) Create an ideal environment for transition to electric buses

products. Adjust and establish the 2030 Electric Bus Popularization Project,

(iv) Mutual recognition of certifications with the European Union for provide incentives for sustainable operation in coordination with
compliance of key parts and components and system equipment the Electric Bus Popularization Project, establish feasible strategies
and measures for the exit of large diesel passenger vehicles, create

Promote the mutual recognition of certifications with foreign countries
an ideal environment for electric buses, and strengthen the vehicle

(e.g., EU) for the compliance of whole vehicles, key parts and

logistics support system to create an ideal environment for transition

components, and system equipment of electric buses in Taiwan; lower

to electric buses.

non-technical barriers to trade and expand business opportunities to

output products with higher competitiveness.
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v
Implementation
Measures

(iii) Enhance key equipment capabilities of the domestic smart (i) Integrate the vehicle industrial chain to establish new specifications

electric bus industry and develop new products

Integrate and establish key parts and components (e.g., vehicle Short-term:

control unit , motor, battery, and managing systems, etc.) to Bring together vehicle manufacturers, V2X (Vehicle-to-everything)
be developed for the domestic electric bus industry, as well as companies, manufacturers of key parts and components for electric

buses with the testing institution (Automotive Research & Testing
Center), and certification institution (Vehicle Safety Certification Center),
design and establish new specifications for electric buses, in order to

requirements and specifications for electric bus performance;
establish a product development, testing, and verification platform

and equipment capabilities for electric bus performance, parts and develop new electric bus products.
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components, and advanced safety equipment and systems; establish

) . ) ) (ii) Implement specifications for advanced equipment and systems
strategies and measures for foreign companies to collaborate in

) . . applied in electric buses and verification
technological development in Taiwan.

Medium-term:

(iv) Support domestic vehicle safety testing and certification
Establish advanced equipment and systems (e.g., AEBS, LDWS, and

institutions adaptive cruise control system) of electric buses that autonomous
Build adequate testing and certification capabilities for electric buses, driving development results can be applied in, and functional
assist domestic and foreign testing and certification institutions in requirements and specifications that must be met for commercial use.
establishing collaboration and mutual report recognition mechanisms, (iii) Gain the ability to independently develop key parts and
and formulate feasible methods for implementing vehicle safety components and integrate systems of driverless vehicles
certification in Taiwan, as well as mutually beneficial mutual Long-term:

recognition with foreign institutions.

Pool funds together for a project to support driverless vehicle
manufacturers in expanding the commercialization of R&D results; gain
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the ability to independently develop key parts and components and
integrate systems of driverless vehicles; accelerate applications in the

design of electric buses with new technologies.

(iv) Transition to electric buses

(v)

Short-term:

Establish the 2030 Electric Bus Popularization Project, and provide
incentives for bus companies to accelerate the transition to electric

buses.
Establish tax preference items and industry projects
Medium-term:

Establish feasible tax preference items and industry support projects to
accelerate the commercial manufacturing and sales of electric buses in
Taiwan.

(vi) Improve the infrastructure to meet power requirements of electric

buses
Long-term:

Implement a feasible exit system for large diesel passenger vehicles
of bus companies in coordination with the electric bus popularization
project, complete the power supply system for electric buses, establish
charging standards and charging interface compatibility specifications,
popularize charging facilities, and build infrastructure for the vehicle
logistics support system.

(vii) Promote key parts and components and specifications of vehicles

Short-term:

Cross-departmental collaboration in bringing together vehicle
manufacturers, V2X companies, manufacturers of key parts and
components for electric buses with the testing institution (Automotive
Research & Testing Center), and certification institution (Vehicle
Safety Certification Center), promote key parts and components in
which Taiwan has an advantage, promote electric bus performance
requirements.
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(viii) Establish a vehicle system and equipment sharing platform

Medium-term:

Formulate a subsidy plan to support testing and certification
institutions or companies in the industry; build equipment capabilities
for a testing and certification platform for electric bus performance,
parts and components, and advanced safety equipment and systems.

(ix) Enhance technical capabilities and competitiveness of Taiwan's

(x)

finished vehicles and key parts and components
Long-term:

Establish feasible tax preference items or subsidy measures, attract
foreign automobile manufacturers to set up plants in Taiwan and
jointly develop key items, and enhance technical capabilities and
competitiveness of Taiwan's finished vehicles and key parts and
components.

Build testing and certification capabilities for electric buses
Short-term:

Support domestic vehicle safety testing and certification institutions,
and build adequate testing and certification capabilities for electric
buses.

(ix) Establish collaboration and mutual report recognition mechanisms

with foreign institutions
Medium-term:

Support the domestic vehicle testing institution (Automotive Research
& Testing Center), certification institution (Vehicle Safety Certification
Center), and work together with foreign institutions in establishing a
mutual report recognition mechanism.

(xii) Establish vehicle safety certifications with the EU

Long-term:

Establish feasible strategies to prioritize mutually beneficial mutual
recognition of vehicle safety certifications with the EU.
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Policy for the smart

electric motorcycle

technology industry

i1 Energy conservation and carbon reduction" is a global trend across

industries. Countries around the world are attaching growing
importance to the development of markets and industries related to
low-carbon and green energy transportation tools, and are providing
subsidies to guide their domestic industries to take the lead in establishing
international standards. Motorcycles are an indispensable transportation
tool to most Taiwanese people in their daily lives. The depth of the
domestic market has made Taiwan a major motorcycle manufacturer
worldwide for half a century. Taiwan has world class manufacturers
and complete parts and components supply capabilities. If Taiwan can
incorporate advanced ICT (Information Communication Technology) into
plans for the electric motorcycle and smart in-vehicle communications
industries, motorcycle manufacturers can find new ways to provide value,
generate revenue, and improve efficiency through sharing services in
an era of digital transformation, creating a new "pride of Taiwan" in the
international smart electric motorcycle market. Important issues that
must be prioritized are clarified below based on observations of the
status and the vision and objectives. Further development strategies and
implementation measures are then outlined on this basis.
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Current Status and

Development Vision

he United Nations Paris Agreement took effect on November 4, 2016,
Tand countries should soon reach the peak of their greenhouse gas
emissions. The world is becoming more and more supportive of replacing
gas-powered vehicles with electric vehicles. Many countries (e.g., Taiwan,
the Netherlands, France, Germany, the United States, and Japan) provide
subsidies and tax reductions or exemptions to encourage their citizens to
purchase electric motorcycles. Electric vehicles are the way of the future,
and the global electric motorcycle market will soon enter a phase of rapid
growth. To drive the development of the smart electric motorcycle industry,
Taiwan's government will invest NT$16.661 billion in related projects and
subsidies between 2020 and 2030. This is expected to increase output value
by approximately NT$50 billion and create approximately 21,000 jobs in the
next 5 years. If the global market grows at an annual rate of 30%, the projects

are expected to increase output value by approximately NT$145 billion in the

next 10 years.

The future vision for the smart electric motorcycle technology industry

was outlined as follows 4 advisory meetings:
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(i) Promote eco-friendly electric motorcycles to effectively improve Taiwan's

issue with air pollution.

(i) Improve traffic safety management through V2X applications of big data

from smart motorcycles.

(iii) Promote smart electric motorcycles and develop innovative business

models.

(iv) Enhance the international competitiveness of electric motorcycles to

create a NT$100 billion industrial chain.

According to statistics from the Ministry of Economic Affairs (MOEA) on
the motorcycle and parts manufacturing industry in 2018, there were a total
of 522 domestic motorcycle manufacturers (37 motorcycle manufacturers
and 485 motorcycle parts manufacturers), which employed 22,000 people
(approximately 7,300 people in motorcycle manufacturing and 15,000 people
in motorcycle parts manufacturing). Furthermore, according to statistics of
Taiwan Transportation Vehicle Manufacturers Association, approximately
30% of domestically produced motorcycles is exported. Taiwan's motorcycle
industry possesses a complete design, manufacturing, and parts and
components supply system and system integration capabilities, which give
it an advantage in developing the electric motorcycle industry. Domestic
companies have shown their support for the policy to transition to electric
motorcycles. Most manufacturers of parts and components for gas-powered
motorcycles can directly transform into a member of the supply chain for
the electric motorcycle industry. The government will use policy tools (e.g.,
Technology Development Program and R&D subsidies) to guide the gradual
transformation of companies, and will also help companies develop an

export-oriented strategy for the global gas-powered motorcycle market.

Current government subsidies for electric motorcycles are mainly on the
user end and subsidize purchase or use, including subsidies provided by the
MOEA for citizens to purchase electric motorcycles and companies to set
up charging facilities; the Environmental Protection Administration provides

subsidies for citizens to replace their old motorcycles with new ones; the

Ministry of Finance provides tax reductions for citizens to replace their old

051
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motorcycles with new ones; the MOTC provided citizens with subsidies
between 2019 and 2020 for purchasing new motorcycles under 125 cc with

an anti-lock braking system (ABS) or combination braking system (CBS);

1
Key Issues

the Tourism Bureau encourages motorcycle rental companies to replace

old motorcycles with new electric motorcycles, and provided subsidies for
tourists to rent electric motorcycles on offshore islands and in Hualien and
Taitung between 2017 and 2020; local governments provided additional
subsidies for citizens to replace their old motorcycles with new ones. In
addition, the MOTC has invested NT$7.246 billion in industrial research
and development, the Ministry of Labor invested NT$15 million in 2021 to
enhance the professional skills of locomotive companies, and the Office of
Science and Technology Advisors invested NT$100 million in the Intelligent
Transportation System Development Plan from 2017 to 2020 for projects

related to motorcycle V2X safety. Government agencies will invest a total of (i) Implement "smart" motorcycle technologies

approximately NT$16.661 billion over 10 years (as shown in Table 2). Promote equipping electric motorcycles with smart technologies such as

V2X and safety equipment, and encourage the development of innovative
Table 2 Government projects and subsidies for the electric motorcycle industry

application services for motorcycle sharing, which will reduce the

possession and use of private transportation tools in urban areas. Also,
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i i integrate resources of the ICT and intelligent transportation system (ITS
No. Subsidy/Project Name §ub5|dy/ SEpOEE 9 9 P y (ITS)
Project Budget department . . . S L
industries, integrate sensor and communication technology applications,
Intelligent Transportation System Ministry of collaborate with international companies to expand the industry's
1 Development Plan (2017 t0 2020)  \\rq100 nijion  T7@NSPortation international market opportunities, and further facilitate the industry's
- Development of Motorcycle V2X and

Safety Equipment

Electric motorcycle industry R&D,
subsidize citizens to purchase

Communications

development of innovative models.

(ii) Create a friendly "electric" user environment

2 electric motorcycles, and subsidize T2 WIS 7 Gl i i i i
torcycles, £ billion Economic Affairs Conduct rolling reviews of national standards for electric motorcycle
companies to set up charging ) ) ) )
stations charging/battery swapping stations and battery product regulations,
T ——— standardize related products, and increase the penetration rate of
motorcycles with new electric Executive Yuan electric motorcycle charging/battery swapping stations to increase
3 motorcycles or gas-powered NT$400 Environmental . R . .
motorcycles that meet 7th million (2021) Protection citizens' willingness to use electric motorcycles. Establish an energy
generation emission standard gas- Administration and vehicle information management platform; collect big data on
powered motorcycles . . . . -
recharging and vehicle operation, and operate recharging facilities.
4 [IBICERhS professugnal UG, NT$15 million Ministry of Labor Explore the repurposing of batteries in electric motorcycles to
motorcycle repair shops
establish an eco-friendly business model for the industry.
Subsidize new purchases or trading .
5 in old motorcycles for electric GRTIRPELE (o]
Y NT$8.9 billion governments

motorcycles
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Development
Strategy

(iii) Guide the upgrade and transformation of the motorcycle (i) Promote equipping electric motorcycles with smart technologies
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industry

Steady transformation of the motorcycle industry that considers to
both the development of the gas-powered motorcycle industry and
the transformation and upgrade of energy used to power motorcycles,
planning a policy that simultaneously promotes electric/gas-
powered motorcycles. Guidance for the upgrade and transformation
of conventional motorcycle repair shops from 2019 to 2022, repair
technique courses for electric motorcycles and 7th generation gas-
powered motorcycles were offered, and assistance was provided for
obtaining funds to improve the employment environment. Electric
motorcycle manufacturers are required to release repair and sales
opportunities to improve the skills of mechanics and revenue of

motorcycle repair shops.

such as V2X and safety equipment

Continue to coordinate with the United Nations Economic Commission
for Europe to implement motorcycle safety and smart technology
regulations in Taiwan, encourage and subsidize companies to engage
in the development of smart/safety technologies such as V2X, and
implement them in motorcycles available in the market for consumers
to choose from. Guide and encourage local governments and private
companies to develop smart roadside facilities needed to develop

smart motorcycles, and develop an integrated cloud service platform.

(ii) Encourage the development of innovative application services for

motorcycle sharing

Encourage motorcycle sharing application service providers,
motorcycle manufacturers, and local governments to integrate related
resources to develop a turnkey business model, and encourage
local governments to reference the transportation information
obtained through the collaboration model when planning smart
city development. Output the business model of the motorcycle

sharing industry, and increase the willingness of overseas markets to
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adopt the business model. Expand turnkey output, form alliances to
establish plants in ASEAN countries, and develop emerging markets

to meet the demand of cities worldwide on green transportation.

(iii) Conduct rolling reviews of national (industry) standards for

electric motorcycle charging/battery swapping stations and

battery product regulations

Continue to review national standards for electric motorcycle charging
(battery swapping) equipment, simultaneously apply to charging/
battery swapping stations, and reference international standards
and the implementation status in Taiwan. Determine items in lithium
batteries and chargers used by electric motorcycles that need to be
inspected, and periodically disclose information on qualified electric
motorcycle batteries and chargers for user safety and traffic safety,
and to ensure the safety and quality of electric motorcycle batteries

and chargers.

(iv) Increase the penetration rate of electric motorcycle charging/

battery swapping stations, and establish an energy and vehicle

information management platform

Assist electric motorcycle companies and motorcycle sharing
application service providers with applications to establish charging
facilities or motorcycle sharing locations in public transportation
stations and locations under the jurisdiction of local governments;
amend the signage of electric motorcycle charging and switching
stations to expand the usage rate of electric motorcycle charging
and battery swapping stations. Promote the joint development of
energy solutions and an operations information management platform

by manufacturers and state-owned enterprises; collect big data on

recharging and vehicle operations, and operate recharging facilities.
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(v) Repurposing batteries

Encourage manufacturers or operators to establish a model for
repurposing batteries, encourage and provide subsidies to companies
to use repurposed batteries for practical applications, such as energy
storage, and continue to repurpose batteries to achieve source

reduction and reuse.

(vi) Implement the policy to promote both electric and gas-powered

motorcycles

Plan subsidies to replace 1-4th generation gas-powered motorcycles
with electric motorcycles or 7th generation gas-powered motorcycles.
Combine the capabilities of government and corporations to provide
guidance and assistance to the industry with transformation in

motorcycle manufacturing, marketing, repair, and use.

(vii) Transform and upgrade motorcycle repair shops

The Ministry of Labor has continued to aid the Ministry of Economic
Affairs (MOEA) to implement the "Skills Training Program to Promote
the Upgrading and Transformation of Motorcycle Companies" and to
encourage labor unions and institutions (e.g., motorcycle companies)
to apply for vocational training programs to offer courses related to
electric motorcycles. Provide guidance to motorcycle repair shops
to diversify, increase their sources of revenue, and enhance their
competitiveness. Encourage electric motorcycle manufacturers to
establish a new mode of cooperation with conventional motorcycle
repair shops for repair and sales. Make electric motorcycle repair
techniques available through training, and allow the repair of electric

motorcycle parts not covered under warranty.
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v
Implementation

Measures

(i) Guide and encourage local governments and private companies
to develop smart roadside facilities needed to develop smart

motorcycles, and develop an integrated cloud service platform

Short-term:

Build on research results of the Project of Adopting V2X Technology
to Improve Motorcycle Safety and Field Trial Analysis, provide
guidance and encourage private companies and local governments
to participate in R&D, and establish related information platforms.

(ii) Encourage and subsidize companies to engage in the
development of smart/safety technologies such as V2X, and
apply the technologies in motorcycles available in the market

for consumers to choose from

Short-term:

Continue to carry out the Project of Adopting V2X Technology to
Improve Motorcycle Safety and Field Trial Analysis, and strengthen
smart management of motorcycle safety. Continue to carry out
extension projects in the future, consider ways for breaking
through usage limitations of the current system, and integrate
Al with existing roadside facilities to strengthen detection and
warning performance, so that roadside equipment can be used for
in-depth analysis of driving behavior.
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(iii) Continue to align with international standards by coordinating

with the United Nations Economic Commission for Europe
to implement motorcycle safety and smart technology
regulations in Taiwan, making motorcycles safer, smarter, and

more high-tech

Medium-term and long-term:

Continue to look into international regulations on motorcycle safety
and smart technologies, and review and amend the Road Traffic
Management and Penalty Act, Regulations Governing Road Traffic
Safety, and Vehicle Safety Testing Directions when appropriate.
Establish standards for vehicle, information, privacy, etc., of
intelligent technology/safety devices, such as V2X, to improve
driving safety by actively providing drivers with relevant alerts

through intelligent electric motorcycles.

(iv) Integrate resources of ICT and intelligent transportation

system (ITS) industries across departments, jointly establish
common industry standards, become aligned with the

international market, and enhance industrial competitiveness

Medium-term and long-term:

With regard to the strategy for developing industrial clusters, the
MOEA engages in technological development while the MOTC
carries out actual field verification, and uses motorcycles as a
vehicle for smart and electric technologies. Corporations assist by
integrating resources of the ICT and ITS industries and establishing
common standards, developing motorcycles into a smart mobile
service platform that integrates sensor and communications
technologies. The corporations collaborate with international
companies to expand the industry's international market
opportunities, and further facilitate the industry's development of

innovative models.
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(v) Integrate planning of motorcycle information and communications,
traffic control system, and smart safe intersections into the traffic
management information and communication platform to improve
traffic safety

Short-term:

The MOTC and county/city governments all have a traffic
monitoring system, but the large amounts of image data are
currently only used for traffic flow and road monitoring. Camera
or radar integrated with roadside equipment is the market trend,
the roadside equipment above will be combined with advanced
augmented reality image recognition technology, and will integrate
traffic flow, signals, and intersection information to improve traffic
safety.

(vi) Encourage the development of innovative applications for
motorcycle sharing: Reduce possession and use of private
transportation tools in urban areas through service and
industry development

Medium-term and long-term:

Motorcycle service providers launch sharing services following the
arrival of the digital transformation era, providing the motorcycle
industry with new customer experiences, business models,
and operating procedures through motorcycle sharing, finding

Axysnpur A301ouyo9) 9[0A0I010W DII1}D[d }IeWS 9Y) 10J Ad1[0d ‘Al

new methods to provide value, generate revenue, and improve
efficiency. Encourage the development of innovative application
services for motorcycle sharing, such as WEMO, GoShare, reducing
possession and use of private transportation tools in urban areas.
Encourage motorcycle sharing application service providers,
motorcycle manufacturers, and local governments to integrate
related resources to develop a turnkey business model. Encourage
local governments to reference the traffic information obtained
through the mode of cooperation when planning smart city

developments.
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(vii) Encourage motorcycle manufacturers to use the turnkey

business model for international output
Medium-term and long-term:

Evaluate using diplomatic resources to output the motorcycle
sharing industry's business model, and increase the willingness
of overseas markets to adopt the business model. Expand turnkey
output, form alliances to establish plants in ASEAN countries, and
develop emerging markets to meet the demand of cities worldwide
on green transportation. Develop customized business models
based on recharging and vehicle operations big data, with the aim
of developing Taiwan into an international center for big data on
electric motorcycle operations, which will benefit output overseas
and create new business opportunities, and also developing an
integrated cloud service platform.

(viii) Ensure the safety and quality of electric motorcycle batteries

and chargers
Short-term:

Determine items in lithium batteries and chargers used by
electricmotorcycles that need to be inspected, and periodically
disclose information on qualified electric motorcycle batteries
and chargers. Electric motorcycles must pass battery
insulation resistance measurement, circuit insulation resistance
measurement, dielectric strength tests, continuity of potential
equilibrium between any two exposed conductive parts, car
wash tests, and flooded road driving tests in "the prevention
requirements for high temperature, compression, and electrical
shock of electric motorcycles" set forth in Article 65 of the
Vehicle Safety Testing Directions.
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(ix) Continue to review national standards for electric motorcycle

(x)

charging (battery swapping) equipment
Medium-term and long-term:

Continue to conduct rolling reviews of national standards for
electric motorcycles and charging/battery swapping stations based
on the 21 national standards for electric motorcycles and 5 national
standards for electric motorcycle charging/battery swapping
stations established by the Bureau of Standards, Metrology &
Inspection, Ministry of Economic Affairs. Simultaneously apply it
to charging/battery swapping stations, and reference international
standards and the implementation status in Taiwan to continue
improving management regulations.

Increase the penetration rate of electric motorcycle charging/
battery swapping stations

Short-term:

Complete the establishment of 3,310 electric motorcycle charging/
battery swapping stations under the "Electric Motorcycle Industry
Innovation and Upgrade Project" before 2022, so that cumulative
number of recharging facilities will reach 4,910 stations. Assist
electric motorcycle companies and motorcycle sharing application
service providers with applications to establish charging facilities or
motorcycle sharing locations in long distance public transportation
stations, such as Taiwan Railways Administration and Taiwan
High Speed Rail, and locations under the jurisdiction of local
governments. Encourage and promote shared recharging facilities
to increase the utilization of facilities and increase incentives to
establish recharging facilities. Amendment of Article 122-2 of
the "Regulations for Road Traffic Signs, Markings, and Signals" to
expand the feasibility of using electric motorcycle charging and

battery swapping stations.
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(xi) Promote collaboration between motorcycle manufacturers and

state-owned enterprises in developing energy solutions and
an operations information management platform

Medium-term and long-term:

The Industrial Development Bureau (IDB), MOEA provides guidance
to motorcycle manufacturers and state-owned enterprises to
jointly establish complete services from production and sales,
maintenance, charging, to battery swapping. The IDB continues
to collect data from recharging facilities established with
subsidies, and references the data for future implementation and
establishment of recharging facilities.

(xii) Encourage motorcycle manufacturers or operators to

establish a battery repurposing model
Medium-term and long-term:

The IDB cooperates with the EPA in encouraging motorcycle
manufacturers or operators to establish a battery repurposing
model, in order to properly handle waste batteries and reduce
environmental pollution.

(xiii) Continue to implement battery repurposing to achieve source

reduction and reuse
Medium-term and long-term:

Pursuant to the Waste Disposal Act enacted by the EPA, waste
batteries are processed in Taiwan or overseas. The resource
management model for reusing waste effectively achieves source
reduction, recycling, and reuse. The supervisory authority of
highways helps remind citizens to cooperate with the EPA's waste
battery repurposing policy when citizens scrap their old vehicle
or collect their license plate.

063

K13snpur A30[ouyda3 3[04d210}0W I11}D3[d }IBWS 3Y)} 10J Ad1]0d "Al




064

(xiv) Plan subsidies to replace 1-4th generation gas-powered
motorcycles with electric motorcycles or 7th generation
gas-powered motorcycles

Short-term:

The EPA expanded the subsidy plan for replacing old motorcycles
with new ones starting in 2020, encouraging citizens to replace
their 1-4th generation gas-powered motorcycles with electric
motorcycles or 7th generation gas-powered motorcycles.

(xv) Combine the capabilities of government and corporations
to provide guidance and assistance to the industry with
transformation in motorcycle manufacturing, marketing,
repair, and use

Medium-term and long-term:

Combine the government and corporations' capabilities for
industrial chain integration, development of common parts and
components, establishment of additional charging (battery
swapping) stations for new models, promotion of innovative
business models, promotion of vehicle models with high cost-
performance ratio, and provision of greater incentive to purchase
and use vehicles.

(xvi) Improve the professional skills of mechanics at motorcycle
repair shops, so that they not only know how to repair gas-
powered motorcycles, but also have learned how to repair
electric motorcycles
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Short-term:

The Ministry of Labor uses the Employment Security Fund in
coordination with the transformation of motorcycle repair shops,
and provides guidance to the 28,000 motorcycle repair shops
nationwide. The "Promotion of Counseling Skills Enhancement
from 2019 to 2022" project aims to assist motorcycle companies
to improve the maintenance technology of new environment-
friendly gas-powered motorcycles and electric motorcycles. The
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project cooperates with domestic industries and universities
to launch professional technology and management courses,
providing courses on practical skills of gas-powered and electric
motorcycle maintenance, E-system operation and management,
etc., to guide operators to transform their software and hardware
capabilities, as well as their diversified services.

(xvii) Provide guidance to motorcycle repair shops to diversify,

increase their sources of revenue, and enhance their
competitiveness

Short-term:

The strategy to "enhance gas-powered/electric motorcycle
maintenance and repair abilities" was implemented in 2019,
diversifying the business of motorcycle repair shops to increase
their sources of revenue, and enhancing the professional skills
of mechanics to increase their employment opportunities. The
Ministry of Labor also offered the "Small Business Manpower
Enhancement Program" and the "Enterprise Manpower
Enhancement Program," under which the government subsidizes
part of or all the training costs of labor unions with training
capabilities to jointly train the relevant technical manpower
required by the motorcycle industry.

(xviii)Encourage electric motorcycle manufacturers to establish

a new mode of cooperation with conventional motorcycle
repair shops for repair and sales

Short-term:

The government encourages gas-powered motorcycle and
electric motorcycle industries to grow together, and coordinates
electric motorcycle manufacturers to make repair techniques and
opportunities available in the motorcycle transformation process.
The government will also provide guidance to conventional
motorcycle dealers to sell electric motorcycles, mitigating the

impact on conventional motorcycle dealers and allowing them to
successfully complete transformation.
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Policy for the
bicycle and

tourism industry

ith increasing environment and health awareness, the general public
Whas gradually accepted bicycles as a transportation tool that can be
used for getting around and leisure activities. The government has set out
to encourage the use of bicycles along with public transportation to form a
green transportation network, which will reduce energy consumption and
environmental pollution. The Annual Report on Tourism from the Tourism
Bureau shows that foreign visitors are changing the way they travel in
Taiwan and are increasingly choosing experience-based travel activities.
In the future, and according to this trend, the government's focus in
promoting the bicycle and tourism industries will be on how to continue to
improve the safety and user-friendliness of bicycle networks, connect with
the tourism industry, and link together the regional cycling route network
to deepen visitors' experience. Important issues that must be prioritized
are clarified below based on observations on the current status and vision.
Further development strategies and implementation measures are then
outlined on this basis.
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The MOTC will continue to ensure the safety and user-friendliness of the
cycling system in the future and connect the bicycle and tourism industries
by linking the circum-island trunk route with local cycling networks and

scenic spots. The MOTC will also offer seamless transfer between railways
C u r re n t S t a t u S a n d and cycling routes, build cycling (rental) stations, improve the quality of the
tourism environment and service facilities, and reinforce the connection

between bicycle laws and regulations and local culture, industries, tourism,

Development Vision

nature, and the environment, in order to create a high-quality and friendly
cycling environment, and stimulate the development of the bicycle and

tourism industries.

The MOTC has organized a wide range of bicycle-related travel events
since 2011, which has led to the rise in domestic bicycle touring events.
Bicycle industries (e.g., electric bicycles) were included in coordination with
the Council of Transportation Technology Industry, and new employment
opportunities and total output value in the next 5 and 10 years are

) ) estimated below (as shown in Figure 6).
The number of cars and motorcycles has grown rapidly along with

economic development. This has brought great convenience to

public life, but has resulted in challenges ranging from traffic jams to air Figure 6 Expected job increase and total output value of the bicycle
industry in 5 and 10 years
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pollution in urban areas. In recent years, the effects of global warming and
climate change have led to the development of green transportation, more

specifically a green transportation network formed by bicycles and public

transportation systems, which provide a solution to energy consumption 2023 2028 2023 2028

and pollution by means of transportation. The MOTC has dedicated itself to oporunites Soportanties in total output value | in total output value
devising a bicycle network and integrating tourism marketing since 2009, 14,000 5.165 rerson 12.023 e NT$4.45 bition | NT$T10.36 billion
and implemented the "Bicycle Lane Network System in the Eastern Region 12,000,000,000
Plan," which has transformed Hualien and Taitung into a cyclist's paradise. 12,000 10,000,000,000
The trunk cycling network around Taiwan (Cycling Route No. 1 and 25 branch 10.000
routes) was completed in the period from 2015-2018 and has given rise to a 8.000 8,000,000,000
trend of cycling around the island. 6.000 6,000,000,000
To attract more domestic and foreign tourists to participate in bicycle 4,000 4,000,000,000
tours and strengthen the development of the tourism and bicycle industries 2000 2,000,000,000

at the same time, the MOTC has set 2021 as the year of bicycle tourism

in Taiwan, and plans to invest NT$1.6 billion in the "Circum-Island Bicycle 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Path Upgrade and Route Integration Project" between 2020 and 2023. Source: Tourism Burcau

Note: data contains cycling events organized by the jurisdiction of the Tourism Bureau, peripheral economic output value created by cycling teams of travel agencies,
and annual output value of electrically assisted bicycles.
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Key Issues

(i) Roaming around Taiwan on a bicycle

"Driving is too fast and walking is too slow. Roaming on a bicycle is the
best way to see and experience Taiwan." Hence, the primary mission is to
plan an inclusive cycling route and establish a friendly and safe cycling
environment. In addition, proper travel service information and promotion
will allow places around Taiwan to garner more attention and popularity,

and create greater output value and benefits for tourism.
(ii) Linking together green transportation tools

The range of in-depth roaming for bicycles is comparatively restricted.
Hence, people who carry their bicycles can take TRA bicycle-friendly
trains or take the train and then rent bicycles when they arrive at
stations. Using train stations as a starting point for a wide variety
of cycling tours will expand the range of cycling tours and tourist

economy.
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(iii) Involvement of the private sector and future development of the

bicycle industry

The bicycle and tourism industries also require upgrading and
transformation as time progresses. In the past, the government had
invested resources solely in building a bicycle network and promoting
related events, but that no longer meets the current demand. In the
future, private sectors are encouraged to work with the government
in legislating and attracting support from companies, which will

contribute to the development of bicycle industries.
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GO

Development

Strategy

(i) Plan cycling routes for in-depth roaming and create a friendly

cycling environment

The MOTC approved the "Circum-Island Bicycle Path Upgrade and
Route Integration Project" which spans 2020-2023. The project uses
the completed circum-island cycling route network as the main system
under national scenic park jurisdiction, and develops a variety of
cycling networks with the local government. The direction of the plan
aims to achieve one-stop service, circum-island upgrade 2.0 (better
safety, better supplies), localization, internationalization, and smart

bicycle tours.

(ii) Establish a friendly tour service platform

The MOTC will use existing travel websites as the main medium of
promotion and provide citizens with more user-friendly information
that incorporates tourism industries and bicycle rentals, which allows

citizens to plan their own bicycle tours more effectively.
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(iii) Guide or establish complete bicycle rental locations

Linking together green transportation tools can expand the area
of tours and stimulate the tourist economy. Hence, guiding or
establishing complete bicycle rental locations will benefit the
promotion of green vehicles and attract more visitors to engage in

low-carbon tourism.

(iv) Plan marketing and promotion work

The MOTC implemented the "Bicycle Lane Network System in the
Eastern Region Plan" in 2009-2012 and the "Overall Planning of a
Nationwide Bicycle Friendly Road Network and MOTC Cycling Route
Network Construction Project" in 2015-2018, and bicycle tours have
become popular ever since. In the future, besides promoting routes
that were already completed, the diverse routes included in the
"Circum-Island Bicycle Path Upgrade and Route Integration Project"
will be promoted in 2020-2023 to provide citizens with a wider variety

of bicycle tours to choose from.

(v) Well-planned TRA schedule and user-friendly, accessible ticket

reservation system

A well-planned TRA schedule and ticket reservation system will help
citizens take the train with their own bicycle, or travel by train and
rent bicycles at destinations; this will become a more convenient and
seamless way for citizens to transfer between modes of transportation

and draw them to low-carbon tours.
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(vi) Encourage bus companies to provide luggage compartments to

place bicycles on the bus

For some destinations that cannot be reached by train, bus
companies are encouraged to provide the luggage compartment to
place bicycles. Thus, citizens can bring their own bicycles on the bus
to experience the convenience of seamless transfer and participate in

low-carbon tours.

(vii) Well-planned public transportation for incoming passengers and

cooperation from related companies

The number of foreign visitors on cycling tours has risen in recent
years. Friendlier public transportation information will be provided for

incoming travellers to use in the future.

(viii) Promote human-oriented transportation and a livable city

"Human-oriented transportation" is the MOTC's foremost
administrative policy. The MOTC looks forward to incorporating
cycling route practices into urban (road) design through the review
of establishment rules and design specifications which can create

an environmentally friendly human-oriented transportation.

(ix) Continue to review the type and positioning of e-bikes

(x)

Promoting e-bikes is the key to the development of bicycle tours,
but the market positioning of e-bikes remains ambiguous, as
comprehensive laws and regulations have not yet been finalized.
Hence, the issue concerning the types and positioning of e-bikes
will continue to be reviewed and reshaped in accordance with the

requirements of laws and regulations in the future.

Promote and supervise e-bike companies to provide qualified

e-bikes, in order to ensure consumer rights and cycling safety

Promoting e-bikes will play a vital role in improving bicycle tours in
the future. The MOTC will continue to promote and supervise e-bike
companies to offer qualified e-bikes to ensure consumer rights and

cycling safety.
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(xi) Legalize passenger carrying on bicycles

Carrying passengers on bicycles has become widely accepted and
is regarded as legal in countries such as Japan and the Netherlands.
Thus, the MOTC will continue to review the laws to permit young

children to be carried on bicycles.

(xii) Invite the private sector to jointly promote cycling and provide a

cycling-friendly environment

In addition to bicycle projects supervised by the government for
creating a cycling-friendly environment, the MOTC will invite the
private sector to promote cycling and encourage citizens to cycle to

work, which can reduce energy-consumption and carbon emissions.
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°
Iv (iv) Develop international cycling routes and unique tours

Short-term:

The MOTC has organized cycling competitions and tours in the
Taiwan Cycling Festival since 2011, and will continue to design
international cycling routes and unique tours in the future to

M ea S u res develop in-depth local bicycle tours alongside Taiwan's stunning
attractions, while also linking with local industrial promotion.

(v) Reshape the TRA system and equipment

Implementation

Short-term:

Improve TRA's schedule to meet the needs of bicycle riders;
increase the number of the train cars to make bicycle riders more
comfortable; create a ticket reservation system that is more
accessible to citizens and foreign visitors.

(vi) Encourage bus companies to replace old buses with qualified

(i) Plan and establish diverse cycling routes .
bicycle buses

Short-term, medium-term, and long-term:
Medium-term and long-term:

The MOTC plans to implement the "Circum-Island Bicycle Path
Upgrade and Route Integration Project" in 2020-2023, and will
improve the circum-island bicycle network, plan diverse cycling

Besides linking TRA trains with green transportation tools, the
MOTC will also encourage bus companies to replace obsolete

routes, and set up a website to provide more inclusive recommended buses with qualified buses that can carry bicycles.

routes. Improve transfer information at Songshan, Taichung, Kaohsiung,

(ii) Provide service information on partnership among tourism and and Taoyuan mte.rnatlorlwalhalrport for inbound and outbound
bicycle industries passengers who bring their bicycles

(vii) Discussion on the optimization of bicycle transfer and related

Short-term:
information for passengers carrying bicycles who are arriving
The MOTC will use main existing travel websites, including travel in and departing from Songshan, Taichung, Kaohsiung, and
agencies, followed by hotels and bicycle rental companies. Taoyuan International Airports
(iii)Provide public bicycles at major transportation stations or Short-term:

information on bicycle rentals in each county/cit o .
4 vietty Apart from linking together green transportation tools to serve

Short-term, medium-term, and long-term: domestic passengers, public transportation designed for foreign
Linking together green transportation tools can expand the range passengers is also required. Hence, the MOTC is scheduled to
offer more detailed transfer information onto the websites of
the Taipei, Taichung, Kaohsiung, and Taoyuan airports to foreign

travelers who travel with their bicycles.

of tours and create greater benefits for the tourism industry.
Hence, the MOTC commissioned every domestic county and city to
establish public bicycle systems or provide information on bicycle

Q\'() rentals at major transportation stations.
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(viii) Plan to incorporate cycling route practices into urban (road)

(ix)

(x)

design specifications and dissemination
Short-term:

Review the space requirements of bicycles when arranging slow
lanes or bicycle lanes, and set up a "motorbike waiting zone"
at intersections as needed. In the event that the roads are not
wide enough, alternative routes or reducing the speed limit on
the outside lane will be considered in order to ensure a safe and
friendly cycling environment. The Directorate General of Highways,
MOTC plans to adjust the minimum width of the slow lanes from 2
m to 1.5 m in the Highway Route Design Specifications, in order to
make the cycling environment friendlier and safer.

Medium-term and long-term:

Implement pilot projects in coordination with requirements
of bicycle-related projects and amend article contents of the
"Regulations for Road Traffic Signs, Markings, and Signals."

Continue to review the type and positioning of e-bikes
Medium-term and long-term:

Continue to align with international standards, properly review
the type and positioning of e-bikes and transportation laws and
specifications.

Promote and encourage e-bike companies to offer qualified
e-bikes

Medium-term and long-term:

Promote and assist e-bike companies to provide gqualified e-bikes
and prohibit modifications to the electronic control device for
customer safety. Continue to inspect non-compliant e-bikes in the
market to ensure they follow relevant vehicle management laws,
and take all necessary measures in accordance with regulations to

ensure consumer rights.
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(xi) Implement supporting measures to legalize passenger

carrying bicycles
Short-term:

Continue to review traffic laws, legalize the carrying of young
children on bikes, and implement complete supporting measures
for bicycles, luggage racks, and child bike seats.

(xii) Encourage the private sector to jointly promote cycling and

create a friendly cycling environment
Medium-term and long-term:

Assess the feasibility of government and companies encouraging
or subsidizing the purchase of e-bikes. Encourage the
establishment of bicycle supply stations and bicycle-friendly
companies to organize cycling events. Assess the feasibility of
granting transfer subsidies for both public bicycles and public
transportation tools.
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Policy for the

smart port and
airport service

industry

ort and airport facilities not only have to meet basic requirements for
Pinternational trade and transportation; their performance concerns
a nation's overall competitiveness and is a key factor to drive economic
growth. Besides reviewing and planning the positioning and layout of
ports and airports from the perspective of national spatial planning
and economic development, the government must continue to invest
resources in the development and update of related software and
hardware facilities, in order to improve the effectiveness of resource use
and meet the need for industrial development. Important issues that must
be prioritized are clarified below based on observations of the current
status and the vision and objectives. About future development strategies
and implementation of the smart port and airport service measures are
further outlined on this basis.
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Current Status and

Development Vision

orts and airports are our gateway to the world and concern the efficiency
Pand quality of Taiwan's connections with the world. Maritime and air
transport of Taiwan have developed on a good foundation over the years.
Evergreen Marine Corp. and YangMing Marine Transport Corp. are among
the world's top 10 ocean carriers. Taoyuan International Airport repeatedly
scored high in international ratings, and ranks up to the top in terms of
freight volume. The ICT industry solid capabilities provides an advantage
for Taiwan's innovative developments. Therefore, we will make good use of
information and communication technology to build smart ports and airports
that meet the requirements of efficiency, quality, safety and sustainability. We
will also continue to promote the smart transformation of the service industry
in ports and airports to provide a sense of service to inbound and outbound
passengers and convenient transportation of goods, and promoting the

nationalization and autonomy of the port and airport service industry.

To apply smart technology for the renewal of Taiwan's national gateway and
open up a new digital era for airports and ports, we will reference and learn
from smart technology applications used in benchmark international ports and

airports. On this basis, we will propose smart port and airport development
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projects, gradually complete smart port and airport infrastructure, and create
an excellent development environment to create business opportunities for
the industry. The MOTC plans to invest NT$192.8 billion in ports and airports
by 2024, and expects to increase economic output value by approximately
NT$182.9 billion and create 15,429 employment opportunities, in which
approximately NT$51.8 billion will be invested in smart technology to create
economic output value of approximately NT$ 130.5 billion, while creating
6,414 employment opportunities. Cumulative investments by 2029 will reach
NT$221.7 billion, and are expected to create an economic output value of
approximately NT$ 460.8 billion and 101,770 employment opportunities, in
which cumulative investments in smart technology account for approximately
NT$80.7 billion, and are expected to create an economic output value of
approximately NT$356 billion and 83,614 employment opportunities (the
investments above do not include airside facilities such as land acquisition

and runways/taxiways).

To achieve policy goals for smart ports and airports, smart port and airport
task forces will each be established to propose development plans, which
will work with the industry to create an ecosphere and form a national team.
The task forces will systematically review development requirements and
priorities of smart ports and airports. Subsequently, key infrastructure
for software and hardware will be constructed based on operational and
core technology requirements, and a field for applying new technologies
will be provided for R&D by innovative industries in Taiwan and overseas.
Furthermore, to improve operational efficiency and the effectiveness of
industry inputs, the MOTC hopes to bring together industry, government,
academia, and research institutes to develop a system for coordinating and
integrating resources for the development of applications and sharing, and
then expand smart technology applications on this basis in ports and airports
(as shown in figure 7 and figure 8). Driving the innovative development of the
ICT industry will allow smart ports and airports to become a self-sufficient
and localized industry that will create business opportunities and achieve the

vision for future developments.
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Figure 7 Smart airport applications
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Figure 8 Smart port applications

Trans- SMART Plan Transform Sustainable, Modern and Advanced ports
with Revolutionary Technology

Optimize the environment of port operation, enhance the efficiency

Goals of port operation and strengthen the port security.

*Smart Transportation
System in Port Area

+Ship Navigation Aid System

+1oT Sea Meteorology Real-time System
*Smart monitoring *Intelligent Port Dispatching
management system

+Automatic Container

Integration System
+Maritime robots

Terminal-Private investment
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1
Key Issues

(i) Port and airport ICT infrastructure need to be actively and

constantly upgraded

The first and most important task for smart port and airport development
is the establishment of software and hardware infrastructure, such as the
deployment of 5G network facilities and sensors, and the development of
smart basic life supporting facilities, in order to establish good foundation
for smart technologies. Furthermore, it is becoming increasingly difficult
for existing software and hardware to meet operational requirements
due to increasing in passenger volume and complex disasters. Under
the limited land and human resources, aviation and ICT industries need
to be integrated for airport transformation and upgraded. Meanwhile,
ports must respond to growingly larger vessels, fluctuations in shipping
supply and demand, and restructuring of shipping alliances, as well as
bottlenecks in improving port performance, and industry informatization.
Therefore, Taiwan's airports and ports urgently need to improve their
smart infrastructure to provide aviation and shipping industries with an
excellent development environment, and to improve the operational and

decision-making efficiency of airports and ports.
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Development
Strategy

(ii) Smart port and airport technology applications and industrial (i) Complete smart port and airport infrastructure, create an
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development are still in the initial stage

The application of smart technologies in airports and ports is still
in the initial phase in Taiwan, and the industry's innovation and
development can be accelerated through the expansion of smart
technology applications and integration of upstream and downstream
industries, including airlines, ocean freight forwarders, customs,

trade, and peripheral industries.

(iii) Smart ports and airports need to be industrialized for stronger

competitiveness

Besides improving the efficiency and quality of airports and ports,
it is also necessary to industrialize smart ports and airports from an
export-oriented perspective, in order to further increase the industry's
momentum, enhance its competitiveness, and increase output value and
business opportunities. To output port and airport industries worldwide,
it is necessary to form an industry alliance, match companies with
business opportunities through diverse channels, and achieve policy

coherence for the industry's localization and self-sufficiency.

excellent development environment

To achieve the goal of completing smart port and airport facilities
and creating an excellent development environment, a smart port
and airport task force will be established to conduct a complete
and in-depth review of the software and hardware requirements
for smart ports and airports, as well as their development priority.
The task force will establish the vision and goals for smart port and
airport development, formulate forward-looking, integrated projects
for the development of smart ports and airports, and build software
and hardware infrastructure on this basis to create an excellent
environment for developing smart ports and airports. Considering
the large number of competent authorities related to port and airport
management and related industries, an information sharing platform
will be established in the future to improve the operational decision-

making efficiency of competent authorities.
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v
Implementation
Measures

(ii) Expand smart technology applications, drive industry innovation

and development

An innovation/technology industry and service test field is needed

for proof of concept of smart technology applications that are not (i) Establish the vision and goals for the development of smart
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yet finished or still in the idea phase. For smart technologies already
mature in the current phase, companies are encouraged to apply the
smart technologies in ports and airports, so as to improve the traveler
experience and operational management performance. After ports
and airports expand smart applications and services in the future,
the port and airport industry ecosphere will be formed by industry,
government, academia, and research institutes, to encourage
enterprise adoption of new technology, and thus driving the industry's

innovative development.

(iii) Implement export-oriented industrialization of smart ports and

airports

In order to promote the industrialization of smart sea and air ports,
a smart port and airport industry alliance will be organized to
comprehensively enhance the level of domestic smart technology
and innovation development, so as to promote the nationalization and
autonomy of the industry; in addition, exporters will be matched with
compatible foreign importers through multiple channels to facilitate
business opportunities. Supporting measures of smart technology
and administrative resources will also be coordinated to create an

export-oriented smart port and airport industry.

ports and airports to formulate a forward-looking and
integrated smart port and airport development plan

Short-term:

The smart port/airport task force will be established to conduct
a complete inventory and in-depth investigation of the needs
and development priorities of the smart port/airport software
and hardware. The task force will propose a forward-looking
investment plan for smart port, set specific short-, medium-
and long-term development plans, set targets and performance
evaluation mechanisms, develop a smart airport development plan,
and propose an overall plan through a systematic and itemized
approach.

(ii) Establish software and hardware facilities for smart port and

airport to create an excellent development environment

Short-term:

Build smart ports software and hardware facilities (such as
automatic port air and water quality measurement stations,
environmental exceedance alarms, dangerous goods dynamic
management, loT sea meteorology real-time system, international
commercial port gate posts, Ship navigation aid system, etc.),
smart airport software and hardware facilities (such as 5G, wifi6
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network facilities, BIM and other systems), establish a digital
database of port/airport passenger and cargo transportation, and
optimize existing port/airport information systems.

(iii)Provide pilot sites for new innovation/technology industries

and services to develop POCs (Proof of Concept)
Short-term:

Invite startup entrepreneurs to conduct port/airport field
exploration and testing, and to introduce small-area field
verification measures, including driverless vehicle passenger

shuttle services and UAS-based port smart inspections, etc.

(iv)Import smart technology to improve the passenger experience

(v)

and port/airport management performance

Short-term:

Passenger check-in, customs clearance, and baggage check-in will
be integrated with smart technology. AR and VR technologies will
be used to enhance 020 services at the airport. Al technologies
and smart aviation security systems will be implemented to
enhance port operation management, smart monitoring and
security. Diverse information channels will be implemented to
disseminate information and provide advice to port passengers.

Medium-term and long-term:

Build the Airport-Collaborative Decision Making (A-CDM) System.

Establish a Smart Port and Airport Industry Ecosystem
Short-term:

Establish a port/airport cross-domain ecosystem, strengthen
resource integration and coordination, and plan business
partner initiatives to encourage investment in port/airport smart
services, creating business opportunities in the smart technology
industry. Participate in international smart port/airport promotion
organizations to learn from international benchmark airport and
port smart practices. Use incentives, subsidies, promotion, and
advocacy measures to encourage universities/associations to
organize smart port/airport professional training courses.

2021 White Paper on Transportation Technology Industry Policy

Medium-term and long-term:

Expand industry-academia cooperation internship or observation
programs to enhance professional skill levels and talent
capabilities.

(vi) Promote the introduction of new technologies for enterprises

to provide excellent services at ports and airports
Medium-term and long-term:

Explore methods to promote the digital transformation of
enterprises (such as incentives and subsidies, competitions,
campaigns and promotions, etc.)

(vii) Reconcile smart technology support measures and administrative

resources to facilitate the application of smart technology
Short-term:

With the help of the Board of Transportation Technology Industries
and the task force's consultation and communication platform,
coordinate support measures and administrative resources
for the development of regulations, information sharing, and
confidentiality related to smart technology development.

(viii) Establish a smart port and airport industry alliance to promote

the nationalization and autonomy of core technologies and the
industry

Medium-term and long-term:

The Smart Port Alliance is an alliance of industry, government,
academia, and research institutions to promote the nationalization
and autonomy of core technologies and industries.

(ix) Match companies with business opportunities through diverse

channels
Medium-term and long-term:

By organizing international forums and exhibitions for the port/
airport industry, work together with TAITRA and industry unions to
match industry opportunities and promote technology exports to
increase the value of the industry.
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Policy for the
UAS technology

industry

ollowing the advancement of electronics and ICT, the development of
FUnmanned Aircraft Systems (UAS) application services has already
become an international trend. The high mobility and highly flexible
deployment of UASs can effectively improve the mobility, accessibility,
and safety of transportation systems. UASs can also help conventional
transportation companies and logistics companies to engage in digital
transformation and provide innovative services. More specifically, the R&D
of UASs is no longer limited to the 3C entertainment industry. Thanks to
breakthroughs in technical capabilities, it is possible for UASs to become
important transportation vehicles in the future, and the development
of diverse transportation applications will surpass the current scale to
create immense value and business opportunities. To accelerate resource
integration between industry, government, academia, and research
institutes, and develop UAS technology application services in hopes of
promoting Taiwan's experience to the international market, important
issues that must be prioritized are clarified below, based on observations
of the current status and the vision and objectives. Future development
strategies and implementation measures are further outlined on this basis.
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Current Status and

Development Vision

ccording to Drone Industry Insights, a UAS market research firm,
Athe global UAS market is expected to grow at a compound rate of
13.8% from 2020 to 2025, with Asia exhibiting the most significant growth.
According to the company's 2018 survey, the main industry sectors in which
commercial UASs are currently used are, in order of priority: energy, public
administration, agriculture, science and technology services, transportation
and storage, healthcare and social services, and construction. In addition,
there are many traditional aviation, automotive, and start-up companies
in the world that have invested in the design and manufacture of UAS for
Urban Air Mobility (UAM) passenger applications, with some of them already
reaching the test flight stage, making UAM one of the latest trends in the
transportation field.

Considering the relatively small UAS market in Taiwan, future development
of the UAS market should focus on international markets. According to
market research and forecasts of the International Data Corporation (IDC),
the compound annual growth rate of the global UAS market between 2017
and 2021 may reach 29.8%. The output value of UASs in Taiwan may reach
NT$39.4 billion by 2030 if this growth continues, and will drive investments
of NT$27 billion and create 9,000 employment opportunities.

2021 White Paper on Transportation Technology Industry Policy

To seize the opportunities in this industry, the MOTC will work together with
the Ministry of Economic Affairs (MOEA), Ministry of Science and Technology
(MOST), and Ministry of Education (MOE) in guiding the domestic UAS
industry to form the U-Team. The MOTC will summarize the requirements of
each department on UAS applications, plan and roll out the Integrated Pilot
Program (IPP), and organize a UAS creative application contest. The MOTC
plans to showcase the innovative technology development and application
results of Taiwan in UAS industry forums and international conferences, and
will invite leading UAS companies in Taiwan and overseas to summits and
technology exchanges. The implementation strategies above are summarized
in the Roadmap 2.0 for UAS developments in the field of transportation in
Taiwan (as shown in Figure 9), which will guide the future development of

Taiwan's UAS technology industry.

Looking towards future international trends, the next phase of development
will focus on high-end aerial vehicles—the Air Taxi. The MOTC will dedicate
its efforts to attracting leading multinational companies to invest in Taiwan

and collaborate with domestic companies that possess key technologies,

allowing Taiwanese companies to move to the forefront of the next generation
UAS industry.
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Figure 9 Roadmap 2.0 for UAS developments in transportation in Taiwan

Aspects Goals

Provide safe
and reliable
transportation
services

Technology

Establish a fair
and sustainable
industrial
ecosystem

Industry

Create a sound
Environment development
environment

Strategies

Promote UAS testing for
multiple applications

Invest in the research and
development of key UAS
technologies

Subsidize basic UAS
technology research

Promote UAS air traffic
management

Establish UAS test sites

Accelerate the introduction
of UAS for public service
applications

Form the U-Team

Plan innovative UAS service
operation and management

Strengthen international
marketing

Harmonize regulations and
management methods

Cultivate UAS R&D and
management professionals

Agency in charge

Ministry of Transportation and Communications

Ministry of Economic Affairs

Ministry of Transportation and Communications

Ministry of Transportation and Communications

Ministry of Economic Affairs

Ministry of Science and Technology

Ministry of Transportation and Communications

Ministry of Science and Technology

Ministry of Economic Affairs

Ministry of Science and Technology
Ministry of Economic Affairs

Ministry of Transportation and Communications

Ministry of Science and Technology
Ministry of Economic Affairs

Ministry of Transportation and Communications

Ministry of Transportation and Communications

Ministry of Transportation and Communications

Ministry of Economic Affairs

Ministry of Transportation and Communications
Ministry of Transportation and Communications

Ministry of Education

Ministry of Transportation and Communications

Public outreach and promotion Ministry of Transportation and Communications
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Short-term measures 2021-2025
(Focus on R&D)

Implementation of the Integrated Pilot Program
(bridge inspection and logistics)

Implementation of countering UAS measures

Promote the UAS sandbox verification program
(bridge inspection, logistics)

Medium-term measures 2026-2030
(Capacity-building)

Long-term measures 2031-
(Promotion and popularization)

Promote logistics and UAM field test and verification projects

Continue development of countering UAS measures

Promote sandbox verification programs for
urban logistics and rural UAM

Subsidize UAS-related basic research via science and technology programs

Develop UAS tracking and identification
technologies and air traffic management rules

Planning and construction of testing center sites
and equipment

Promote the IPP and replace Made-in-China UAS

Establish an inter-ministerial collaboration
mechanism and form the U-Team

Plan UAS-related operations, services, rights,
responsibilities, insurances, and information
security

Organize domestic and international seminars and
exhibitions

Coordinate regulations and management methods
Implement UAS certification

Devise UAS courses and teaching materials

Organize the UAS Innovative Application Contest

Raise awareness for UAS-related laws and
regulations

Organize the UAS Innovative Application Contest

Develop UAS air traffic management mechanisms

Planning and construction of testing center

h X Field tests and operations at various levels
sites at various levels P

Normalize the introduction of UAS for public service applications

Expand the scale of the U-Team Export U-Team technologies internationally

Expand planning for for innovative UAS service sector and systems

Organize international expos to attract international collaboration and investment

Harmonize regulations and management methods by referencing international management
standards

Harmonize certification standards by referencing international technology standards for UAS.

Work with the relevant departments and observe industry talent demand to expand the
development of UAS-related expert talent.

Observe industry and application needs to promote UAS industry-academia collaboration.

Continue to organize events for public outreach and education

Promote urban UAM sandbox verification project
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Key Issues

(i) Closely align technological developments in the private sector
with domestic demand on UAS applications

Public/private sector demand on UAS applications is unclear at the current
stage, and domestic UAS companies are not yet certain what course to
take for technological development. Hence, technological developments
in the private sector should be closely aligned with domestic demand on
UAS applications, so that the domestic UAS industry can concentrate
resources to develop technologies suitable for applications and expand

the market scale.

(ii) Strengthen international cooperation and improve the domestic

environment for industrial development

For the UAS industry to establish its foothold in Taiwan while also looking
beyond Taiwan, it is necessary to help domestic UAS companies engage
in technology exchanges and collaboration with leading multinational
companies, and develop specialized UASs with high added value.
Furthermore, domestic companies must increase their international

marketing and exposure to output UAS software/hardware and application

services to the international market.
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(iii) Accelerate the establishment of management systems and talent

cultivation in Taiwan

International UAS management methods should continue to be adopted
and related laws coordinated with innovative UAS applications. After
the UAS chapter in the Civil Aviation Act took effect, local government
agencies held different attitudes towards UAS applications due to their
insufficient expertise and management capabilities, and this will affect
the development of the UAS industry. Hence, it is necessary to accelerate

talent cultivation.
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i
Development

Strategy

The UAS development strategy is divided into three categories:
technology, industry, and environment. Goals and promotion measures
should be set according to each category. The main objectives of each
category are respectively: "to provide safe and reliable transportation
services," "to establish a fair and sustainable industrial ecosystem," and

"to create a sound development environment."
(i) Promote UAS testing for multiple applications

Provide a suitable field (harbor, highway, airport, tracks etc.) for
POC, and assist government agencies with UAS applications such as
logistics, disaster prevention/relief, infrastructure monitoring, UAS
detection and mitigation, and traffic data collection. Also, encourage

professional companies to participate in the IPP.
(ii) Invest in the research and development of key UAS technologies

Integrate inter-ministerial resources to promote the R&D and
application of UAS within a sandbox verification program, as well as to
encourage relevant corporations and manufacturers to invest in R&D

to create key technologies.
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(iii) Subsidize basic UAS technology research

Subsidize UAS-related basic science research in accordance with
nominations from their respective academic fields to improve UAS

R&D capabilities in Taiwan.
(iv) Promote UAS air traffic management

As UAS technology develops, the Unmanned Aircraft System Traffic
Management (UTM) needs to keep pace with the development of
industrial technologies thereby establishing a suitable domestic UAS

flying environment and air traffic management mechanisms.
(v) Establish UAS test sites

Utilize large idle public facilities or venues to establish test sites for

UAS and form industrial clusters for the UAS technology industry.
(vi) Accelerate the introduction of UAS for public service applications

Utilize government policies to accelerate the development of the UAS
industry driven by public service needs as well as continue to expand

UAS applications to popularize the use of UAS for public service

applications.
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(vii) Form the U-Team

Guide companies to output UAS software/hardware and application
services through review and integration of the UAS industry and

development of key technologies.
(viii) Plan innovative UAS service operation and management

To prepare for widespread commercial UAS adoption, preemptively
investigate UAS service operation and management issues, as well
as propose the division of rights and responsibilities between the

government and vendors.
(ix) Strengthen international marketing

Provide an international stage for Taiwan's UAS industry and create

opportunities for technology exchange and exposure.
(x) Harmonize regulations and management methods

Reference both the state of UAS services and international standards
to gradually carry out coordinated changes to regulations and

management methods.
(xi) Cultivate UAS R&D and management professionals

Provide UAS software/hardware design related academic research
institutions with sufficient resources, drive technology R&D in the
industry, and strengthen the management capabilities of central

and local governments.
(xii) Public outreach and promotion

Increase the exposure of UAS-related applications, educate the
public on UAS-related laws and regulations, and continue to engage

in public outreach activities.
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v
Implementation
Measures

(i) Promote UAS testing for multiple applications
1. Implementation of the Integrated Pilot Program (IPP)
Short-term:

Referencing international UAS development experiences, promote
the Integrated Pilot Program (IPP) with bridge inspection and
logistics as the program's main applications.

Medium-term and long-term:

Expand application items for logistics and UAM field test
verification.

2. Implementation of countering UAS measures
Short-term:

Select critical transportation infrastructure to test countering
UAS measures.

Medium-term and long-term:

Invite domestic and overseas industry, government, academia,
and research institutes to participate, and carry out technology
transfer and experience sharing after technology matures and
considerable experience is accumulated, in order to support
the development of hardware equipment and software service
industries.
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(ii)

Inrest in the research and development of key USA technologies

Short-term:

Promote the sandbox verification program that focuses on bridge
inspection and logistics in remote areas.

Medium-term and long-term:

The sandbox verification program will be expanded in phases, with
the medium-term focus being urban logistics and rural UAM, and
the long-term focus being urban UAM.

(iii) Subsidize basic UAS research

Short-term, medium-term, and long-term:

Subsidize UAS-related basic science research in accordance with
nominations from their respective academic fields to improve UAS
R&D capabilities in Taiwan.

(iv) Promote UAS air traffic management

(v)

Short-term:

Develop UAS tracking and identification related technologies and
air traffic management rules.

Medium-term and long-term:

Develop UAS air traffic management mechanisms.
Establish UAS test sites

Short-term:

Plan and study conditions, implementation strategies, and division
of labor between departments for a suitable site, actively obtain a
suitable site from central and local governments, and outline the
planning and construction of testing center sites and equipment.

Medium-term and long-term:

Engage in technology exchanges with leading UAS companies
worldwide in coordination with the MOEA to conduct technical
exchanges with leading manufacturers in the international drone
industry, strive for investment in Taiwan, and plan and build UAS
testing sites at various levels to form UAS-related industrial

clusters.
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(vi)Accelerate the introduction of UAS for public service

applications
Short-term:

Promote the use of UASs in public services by implementing the
IPP, and gradually phase out UAS products made in mainland China
that may pose information security risks.

Medium-term and long-term:

Normalize the introduction of UAS for public service applications

(vii) Form the U-Team

Short-term:

Establish an inter-ministerial mechanism for the division of labor/
cooperation between industry, government, academia, and
research institutes, conduct domestic and foreign UAS-related
industry and key technology inventory operations, and form the
U-Team.

Medium-term and long-term:

Increase the size of the U-Team and export technologies to
international markets.

(viii) Plan innovative UAS service operation and management

Short-term:

Plan commercial operation and management systems for
future UAS commercial applications, including the operation
and management, service, responsibility, insurance, and cyber
security.

Medium-term and long-term:

Expand the exploration of innovative UAS applications and design
their operation and management systems.

(ix) Strengthen international marketing

Short-term:

Organize domestic and international seminars and exhibitions, and
work with overseas UAS manufacturers.
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Medium-term and long-term:

Continue to organize UAS industry forums and participate in
international conferences, showcase innovative technology
development and application results in Taiwan, participate in
overseas exhibitions as teams, invite foreign UAS companies
to engage in exchanges, and attract foreign industry-leading
companies to invest in Taiwan.

(x) Harmonize regulations and management methods
1. Harmonize regulations and management methods
Short-term:

Harmonize regulations and management methods in accordance
with the UAS section in the Civil Aviation Act.

Medium-term and long-term:

Harmonize regulations and management methods by referencing
international standards for UAS.

2. Implement UAS certification
Short-term:

Implement UAS certification in accordance with the Civil Aviation
Act

Medium-term and long-term:

Harmonize certification standards by referencing international
technology standards for UAS.

(xi) Cultivate UAS R&D and management professionals
1. Devise UAS-related courses and teaching materials
Short-term:

Work with the relevant departments to devise UAS-related
courses and teaching materials to cultivate students' UAS-
related capabilities.

Medium-term and long-term:

Work with the relevant departments and observe industry talent

demands to raise UAS-related expertise talent nurturing.
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2. Organize the UAS Innovative Application Contest

Short-term:

Organize the UAS Innovative Application Contest to encourage
industry-academia collaboration.

Medium-term and long-term:

Observe industry and application needs to promote UAS
industry-academia collaboration.

(xii) Public outreach and promotion

Short-term:

Continue to hold meetings to explain the laws and regulations
governing UASs, establish a central and local collaboration
mechanism, and have local governments take part in UAS regional
management and advocacy issues. In addition, the UAS Innovative
Application Contest can be used to build a positive social image of
UASs.
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\VA
Taiwan's UAS

Transportation Application
Milestones by 2025

(i) Establish a mechanism for replenishing supplies in remote

A1ysnpur A3ojouydal Syn 9yl 10J Ad1[od "IIA

areas and outlying islands using UAS technology

The resupply service using UAS technology is estimated to finish POC and
proof of service (POS) validation by 2024, and proof of business (POB)
validation by 2025. The service will work with Chunghwa Post to establish

a reliable operation mechanism.

(ii) Expand the use of UAS technology to assist with bridge inspection

operations

The technologies used in UAS bridge inspection from 2021 to 2024
include automatic flight, Artificial Intelligence-based deficiency
recognition automation, and management platform automation. UASs
will gradually be introduced to assist with the bridge inspection process
by establishing functional specifications and information security

requirements for tender vendors. The goal is to expand the use of UAS

technology in bridge inspection processes for bridges managed by the
MOTC by 2025.




VIII. {

Policy for the

smart logistics

service industry

ogistics has become an important indicator of a national
Lcompetitiveness due to the trend of globalized trade and competition.
Taiwan is an export-oriented island nation, and the development of
any industry from manufacturing, sales, to delivery all require logistics
services. Hence, logistics is a key industry that affects entire economy of
Taiwan. The government needs to assist the industry in utilizing ICT and
smart automation technology to create a good logistics environment, and
enhance the international competitiveness of industries and the overall
economy. Important issues that must be prioritized are clarified below
based on observations of the current status and the vision and objectives.
Future development strategies and implementation measures are further
outlined on this basis.
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Current Status and

Development Vision

aiwan is an island nation with a good foundation of land and sea
Ttransportation infrastructure, providing convenient transportation to
nearby countries. Taiwan is located at a key position in Asia and it gives
Taiwan an advantage in developing a global logistics service network. Under
the impact of the U.S.-China trade war and the COVID-19 pandemic, the
global supply chain has undergone huge changes in recent years. To grasp
this wave of development opportunities, strengthening the convenience and
global connectivity of Taiwan's logistics services, and improving the related
logistics environment are all important issues that need to be addressed as

soon as possible.

The consumption model of controlling logistics channels through
e-commerce and online shopping is already facing bottlenecks and
challenges. In order to better meet consumers' needs under the zero-contact
economy model caused by the COVID-19 pandemic, an omni-channel service
model with 020 integration has become an important global development
trend in consumption and logistics. This has led to the development of smart
logistics services and growing demand on such services, creating great

business opportunities for smart logistics. Taiwan has a globally leading ICT
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industry and properly utilizing 5G, Artificial Intelligence of Things (AloT), big
data, and UAV technologies will give Taiwan the opportunity to become a

"smart logistics kingdom".

Therefore, in order to create a favorable development environment for
logistics and promote investment opportunities in the industry, the MOTC will
promote the development plan of forward-looking port-airport and postal
logistics parks and the tender process for the port, airport, and postal parks
(as shown in Figure 10). In addition to providing at least 320 hectares of
land for logistic industry use, the MOTC will actively invest in related smart
technology facilities, investing a total of NT$37.262 billion over 5 years,
which is estimated to generate at least NT$127 billion in economic output
and create 660 job opportunities. In addition, the MOTC will follow the trend
of logistics development, promote sharing platforms of logistics services and
information, and continue to provide guidance and incentives for the logistics
industry to introduce technological equipment and services, so as to promote
the upgrading and transformation of the industry and expand the revenue
and efficiency of the logistics industry. For years the logistics industry has
faced issues of regulatory adaptation and talent cultivation. The MOTC will
establish a cross-departmental smart logistics legal regulation coordination
working group to integrate administrative resources, coordinate regulations,
and resolve bottlenecks in cross-border trade. It will also promote industry-
academia collaboration to comprehensively improve the expertise and

capabilities of professionals.
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Figure 10 The applications of smart logistics

10T and
Big Data

Artificial
Intelligence

Talent
development,
industry
transformation
and upgrades

SMART LOGISTICS

Regulatory
coherence for

New retail
UAS and robots

2021 White Paper on Transportation Technology Industry Policy

1
Key Issues

(i) Create an environment of smart logistics and improve the

efficiency of convenient logistics services

The U.S.-China trade war has greatly impacted the global supply chain.
As traditionally labor-intensive industries move out of China, supply
chains have become shorter and more localized. At the same time, high-
tech supply chains have been transferred to Taiwan, Korea, and other
countries due to IT safety concerns and order transfer trends. Facing
these changes, we hope to create a favorable logistics development
environment by increasing logistics land, introducing technological
facilities, and promoting standardized application services. We also hope
to enhance the convenience and international connectivity of passenger
and cargo transportation and transportation services around the air,
sea, and postal parks to attract enterprises to invest in Taiwan and
further promote the development of related industries such as aviation
maintenance, transportation, processing and manufacturing, e-commerce,
and cold supply chain in Taiwan, which will also further enhance the

efficiency and convenience of domestic logistics services.

(ii) Follow logistics industry development trends to drive industry

transformation and upgrading

Following the development of innovative technologies such as AloT, Big

Data analysis, Automation Guided Vehicles (AGV), and UAS (as shown
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logistics industry has had relatively insufficient technological and digital

capabilities in the past, so it is an important issue to determine how D eve I o p m e n t

to use suitable mechanisms to incentivize and guide the adoption of

innovative technologies, equipment, and services, in order to improve St ra t e g y

overall logistics profits and performance, and assist the logistics industry

in Figure 11), the logistics industry is going through transformations

to support the development of Omni-channel new retail services. The

with accelerating its upgrade and transformation.

Figure 11 Schematic diagram of smart logistics equipment (UAS

Pl D

(i) Connect the airport, port and postal logistics industries, plan
the forward-looking logistics park, and use AIOT and Big Data

logistics technology to improve overall service efficiency

In order to link up the logistics industry development opportunities
through the cooperation of the port, airport, and postal parks, and

to plan the future development of the forward-looking harbor-airport
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logistics parks, conduct tender bids at locations such as the Taipei

Port logistics park, and international commercial ports and postal parks

in Northern, Central, and Southern Taiwan. This will serve to promote

industrial investment and encourage the integration of Big Data

(iii)Faced with new challenges in regulatory coherence and talent analysis mechanisms to create an ideal development environment for
cultivation when the logistics industry adopting new technologies smart logistics and enhance the overall service efficiency.
Development of the logistics industry involves customs, ports, trade, (ii) Promote automation technology and shared platform services,
products, finance, and technology, as well as communication and understand industry demands to provide proper guidance, and
cooperation for cross-border transport. Besides cross-industry (cross- drive the transformation and upgrade of the logistics industry

department) coordination, when implementing new technologies to o .
In order to encourage the logistics industry to introduce new

integrate and link services together, it is also necessary to coordinate and o . .
technology applications, actively expand the application of UAS

update regulations for each industry, and establish a complete industry- technology in rural areas, establish relevant pilot sites and trial

academia collaboration mechanism for talent cultivation, in order to

databases, and expand the scope and locations of i-mailbox sharing

comprehensively improve the expertise and capabilities of domestic

services to enhance logistics revenue and efficiency, thereby helping

logistics talent.

the logistics industry transform and upgrade.
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v
Implementation
Measures

(i) Developing and planning of the forward-looking logistics park
(iii)Strengthen industry-academia collaboration in the logistics development plan
industry, cultivate diversified logistics talents, and integrate Medium-term and long-term:

resources to establish a regulatory adjustment platform Begin the advanced planning for the Taoyuan International Airport

As the logistics industry looks to integrate new technology, New Cargo Park and Free Trade Zone I, plan and build the industrial
zone at Taichung International Airport, improve the air freight zone
at Kaohsiung International Airport, and promote the development
plan of the A6 logistics storage area behind Container Terminal No.6

professional talent cultivation and regulation coordination will be

important issues to tackle. Therefore, an inter-ministerial working
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group on the adaptation of smart logistics regulations will be at Kaohsiung Port.

established to assist in the coordination of regulation, and to actively
. . . . . . (ii) Connect the tender process for the port, airport, and postal
promote various industry-academia collaboration projects to cultivate . i .
) o ) o ) parks to accelerate growth through industrial clustering
the diversified talents required for logistics services.

Short-term:

Promote the construction and investment of postal smart logistics
parks, the expansion plan of the Taoyuan International Airport
Freight Park (including express e-commerce, Free Trade Zone, and
cold chain logistics), the tender for the Taipei Port Smart Vehicle
Industry Demonstration Park and logistics storage area, and the
investment of the Taichung Port Logistics Zone.

(iii)Promote the standardized application of logistics technology
services to fully make use of smart logistics synergy
Short-term:

Build a standardized digital address delivery database and improve

the cold chain logistics environment and standard operating
regulations.
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Medium-term and long-term:

Promote the standardized application of smart warehousing and
logistics in the Taoyuan International Airport Free Trade Zone.

(iv) Leverage logistics data, information technology and facilities

(v)

to improve demand forecasting, tracking management and
security performance

Short-term:

Promote the MTNet2.0 FTZ management subsystem, improve FTZ
cross-zone migration monitoring and control system promotion.

Medium-term and long-term:

Use FTZNet statistics to carry out volume flow and flow analysis,
use blockchain technology to enhance port logistics workflows,
enhance the necessary software and hardware facilities and
manpower needed to improve cargo clearance.

Construct a pilot site of automated technology logistics to
serve for the application of future logistics technologies

Short-term:

Promote demonstration programs for UAS technology in remote
areas.

Medium-term and long-term:

Establish pilot sites for the application of automated sea, air, and
postal logistics technologies (robots, trucks, etc.).

(vi) Develop the logistics services and information sharing platforms

to expand and enhance logistics revenue and efficiency

Short-term:
Expand i-mail services and application areas.
Medium-term and long-term:

Investigate the establishment of a mechanism for sharing and
analyzing information in an air logistics platform.

2021 White Paper on Transportation Technology Industry Policy

(vii) Continue to promote consultation services and incentives to

help industries use technology in their transformation and

upgrading process

Short-term:

Promote investment offsets and counsel the logistics industry
on measures related to the introduction of innovation and
technology.

Medium-term and long-term:

Set up an air, sea, and postal innovative work environment to
grasp consumer needs and guide industry players to develop
additional logistics services and cross-domain innovative
operating models to expand the value of logistics services.

(viii) Promote talent education through industry-academia

collaboration to increase the number and professional
capabilities of logistics talents

Short-term:

Provide guidance to colleges and universities or associations
to organize professional training courses on smart logistics,
promote certification mechanisms for logistics, expand industry-
academia collaboration internships or observation programs
in land, sea, air, and postal logistics, conduct international
benchmark case studies, and hold regular seminars on the
development and application of new concepts and technologies
in logistics.

Medium-term and long-term:

Improve the talent cultivation mechanisms for the land
transportation industry.

(ix)Promote the inter-ministerial smart logistics regulation

coordination working group
Short-term:

Use the inter-ministerial intelligent logistics coordination
platform to effectively solve the issues in the development of the
logistics industry, study and revise the feasibility of existing labor
regulations for drivers in the automobile container freight industry,
and promote the smart service platform for collaborative postal and
inspection operations.
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IX.

Policy for the

transportation big
data technology

industry

Big data may contain precious and important information that has not

yet been discovered, such as market trends and policy direction.
Hence, specialized fields have attached greater importance to big data
mining and analysis in recent years, and countries in Europe and America
are using big data analysis results to support government decision-making.
Existing intelligent transportation systems and transportation facilities
have already collected a massive amount of traffic data in Taiwan, and
can serve as the foundation for developing big data analysis and related
applications. By accelerating the integration, analysis, and research of
public and private sector data, the data is further converted into effective
information to support traffic supervision and management, service
innovation, and decision-making, providing the basis for public policy,
traffic management measures, and traffic application services. Important
issues that must be prioritized are clarified below based on observations
of the current status and the vision and objectives. Future development
strategies and implementation measures are further outlined on this basis.
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Current Status and

Development Vision

ince the government began promoting open data in 2016, the MOTC
Shas successfully integrated over 900 categories of standardized
transportation big data, including that for buses, TRA, THSR, MRT, airlines,
bicycles, tourism, traffic conditions, weather, road code, air quality, and
maps. The value-added application services developed using this data
have become an integral part of government administration and people's
daily life. Following the development of autonomous vehicle, loT, Al, and big
data applications, the data economy has become an important factor for
the transportation technology industry to create new value and enhance
its core competitiveness. Private sector data with high commercial value
will not only drive industry transformation and innovation through complete
market mechanisms for data access and circulation, but also create immense

business opportunities for the industry.

The MOTC is currently sitting on a gold mine of transportation data
belonging to the public sector, and will focus on integrating and using public

and private sector data in the future. Implementation of the policy for the

transportation technology industry combined with the industry's energy and

creativity will create unlimited business opportunities for the data industry
(see Figure 13). The MOTC therefore plans to invest a total of NT$900
million in the development of transportation big data through the "Intelligent
Transportation System Development Plan" and "NGIS Digital Development
Plan" over the next 5 years, and will invest NT$1.3 billion in years 6-10.
Overall output value will reach approximately NT$4.5 billion in the short-term
and approximately NT$11 billion in the long-term, driving and supporting the
development and upgrading of Taiwan's transportation data industry. This will
create an industry ecosystem that mutually prospers, establish a paradigm
for Taiwan's technology transportation industry, accumulate software/
hardware integration experience, and create even more international

cooperation opportunities.
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Figure 12 Vision for development of the transportation data industry

- Towards a humanity-oriented- * creative - safe - sharing
interconnected - convenient living environment with smart mobility
* Mobility as a Service (MaaS) * Smart parking services ° Mobile ticket services * Smart travel services
. * Personalized travel and transport * Transportation mode sharing services (bicycle/motorcycle/taxi) * Smart bus services
Citizen assistant services * Smart station services * Smart vehicle services * Smart safety services

services * Travel and transport planning service * Driverless bus services * Seamless transit across modes of transportation

* Real-time traffic condition On-street * Smart airport services ° Robot/voice assistant services

parking space
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Key Issues
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(i) Data infrastructure — Resource inclusion and sharing (iiilDigital governance practices - Excellence governance
Following the rapid growth in transportation data in the future, performance
cornerstones that support the overall development of the transportation Major issues and challenges in the implementation of smart digital
technology industry will include the development of data infrastructure governance brought by the development of digital economy include how
that is immediate, stable, highly efficient, safe, open, mode-sharing, to rapidly respond to business demand, optimize the quality of decision-
innovative, and meets the needs for sustainable development of the next making, support business innovation, develop smart daily life services,
generation; the establishment of a complete system and specifications; and thus achieve the objective of e-government to "have a competent
the establishment of a dedicated department responsible for government that benefits industries and the people.”

implementation.

(ii) Data industry development - Creating sustainable valuetrial

development

The key to the sustainable development of the transportation technology
industry in response to the trend of big data is to actively promote public-
private partnership. Capabilities of the private sector should be brought
together with public and private data to drive the development of the data

industry, create industrial value, and increase output value, thus forming

a flourishing data industry ecosystem.
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i
Development

Strategy

(i) Promote transportation big data infrastructure and services cultivation, technology exchange, and international cooperation.
towards the vision of smarter lifestyles Hence, it is necessary to establish good circulation management

Integrate data of transportation industries nationwide (public mechanisms, including dedicated units, dedicated regulations, and

. . . -, . . . circulation regulations, to handle related affairs. Data circulation
transportation, real-time traffic conditions, parking, tourism, traffic 9 '

accidents, maps, road safety, tickets, telecommunications, floating management regulations which are aligned with the General

vehicles, autonomous vehicle, V2X, taxi, and electric vehicles, Data Protection Regulation (GDPR) and suitable for personal data

see Figure 13) with transportation industry big data at the core, in protection and intellectual property licensing in Taiwan must be

established, and information security measures must be strengthened

A1ysnpur A3ojouyday eyep 31q uoryeyrodsuerl ayy 10j £d3170d "XI

order to achieve transportation data accessibility and sharing, and
. . . . for the safety of data.
provide decision-making support for government and corporations,

as well as information services for citizens. This will also accelerate (iii) Establish a data market and make the transportation data
the development of the overall transportation technology industry industry more active

towards the new vision for smart nation, smart cities. . . . .
owards the ne sion for smart hation, smart cities Establish a transportation data industry development alliance,

(ii) Establish complete data circulation management mechanisms, integrate resources of industry, government, university, and research
improve the data management environment and circulation institutes, create a data trading market, implement private sector
regulations data and technology, promote public-private data exchanges and

Promotion of the transportation big data industry involves combination, expand transportation data applications, establish data

infrastructure building and resource integration, data collection and circulation and application paradigms, use big data applications to

. . L drive the development of the domestic transportation data industry,
circulation management, data governance and application, talent

and take on the challenge to output turnkey solutions internationally.
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(iv) Strengthen talent cultivation and create value through data

(v)
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economy

Combine emerging technologies such as cloud services, edge
computing, machine learning, Al, and blockchain, step up the
cultivation of local transportation data technology talent, allow more
interdisciplinary professionals to engage in the processing, analysis,
and application of transportation big data, and create higher value

through data economy.

Strengthen data governance service orientation and develop a

smart government

Gain insight on key issues and pain points in transportation through
the analysis of transportation big data, develop a data governance
service-oriented smart government, establish policy governance
priority programs, strengthen responsive management decision-
making and analysis abilities, and help the transportation industry
improve its operational performance; integrate data and digital
services of the transportation operation units, optimize mobile
transportation services, combine the industry's mobile data analysis

ability, and create a transportation data service industry.
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Figure 13 Schematic diagram of public and private data development under 5G and loT
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°
Iv Medium-term and long-term:

Gradually complete mechanisms for "data is valuable," licensing
fee collection, and management, establish an industry alliance
evaluation, and guide the public and private sectors that have
transportation data and technology to enter the sharing and
matching platform, in order to strengthen the data trading market
and energize the data industry.

Implementation

Measures

(iii) Improve the environment for cultivating technology talent, and
increase the output value of data economy

Short-term:

Implement a series of data analysis, Al, and cloud technology
education, training, and guidance projects, step up the localized
cultivation of transportation data technology talent, support the
development of startup teams, train the key practical capabilities of
talent in related fields, and develop diverse application scenarios.

In the schematic diagram of the overall transportation data industry's
ecosystem (see Figure 14), implementation measures and short-, mid-,

and long-term implementation plans are described below: .
Medium-term and long-term:

(i) Develop a data circulation service platform, expand the scope

of data, and aim to provide five-star data services

Short- and Medium-term:

Prioritize the development of a comprehensive transportation data
circulation platform for resource inclusion and sharing, and expand
the scope of data in each field of the public sector (e.g., imaging,
parking) and operation statistics required for governance.

Medium-term and long-term:

Extensively include transportation data (e.g., telecommunications
and floating vehicles) generated by emerging technologies of the
private sector and smart transportation |oT. Furthermore, continue
to standardize and industrialize transportation data, and strengthen
transportation linkage data models, in the aim of providing five-star
open-data services, engaging in industry-academia collaboration to
establish a quality verification and classification system, and driving
the development of data applications.

(ii) Establish a transportation big data trading market and

accelerate the development of the transportation data industry

Short-term:

Carry out a demonstration of public-private partnership in a data
market, and build a data sharing and matching platform for public
and private sectors in different industries.

Collaborate with the industry to provide a complete environment for
testing infrastructure and applications, combine industry practices
with competitions, and create even more economic output value.
Furthermore, transportation data standards must be applied and
promoted in the industry (e.g., logistics, bus, driverless vehicles,
and smart city related applications), expand the aspects of
transportation data applications to not only meet local needs, but

also facilitate international output.

(iv)Establish a smart government with digital governance, and

establish a new paradigm for mobile transportation services

Short-term:

Implement diverse transportation data governance, introduce
governance themes based on the priority of policies, implement
core businesses that make a perceivable difference to citizens on
a trial basis, and use big data and Altechnology for data mining,
analysis, and modeling.

Medium-term and long-term:

Encourage industry-university collaboration and alignment of
education with employment, develop an Al data analysis brain,
localize data collection and application analysis to domestic
industries and competent authorities, conduct evaluations for the
development of new large transportation systems or carry out
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coordination and integration for regional transportation systems,
optimize the government decision-making and analysis abilities;
integrate the passenger data and digital services of transportation
operation units to create the mobile transportation data service

industry.

(v) Establish a dedicated unit for transportation big data, and
continue to improve data circulation service specifications

Medium-term:

Establish standard operating procedures for related services based
on the MOTC's experience with establishing a circulation service
platform.

Long-term:

Establish a dedicated unit to oversee transportation big
data collection, circulation, talent cultivation, and industrial
development, and establish data circulation regulations that comply
with the GDPR, personal data protection, intellectual property
licensing, and information security. Furthermore, it is necessary to
establish complete data circulation standards and specifications
for important data each year, in response to the development of the
transportation data industry eco-chain and to ensure the fair and
effective use of resources. The standards and specifications must
be aligned with international standards and continue to be updated
to enhance the industry's competitiveness.

(vi) Cross-industry integration of marketing and value-added
applications, and realize citizen participation

Short-term:

Strengthen cross-industry (e.g., water conservancy, disaster
prevention, police, tourism, real estate agencies, medical care, and
financial payment) integrated promotion.

Medium-term:

Organize contests, events, or exhibitions for citizen participation,
in order to increase citizens' familiarity and understanding of
Intelligent Transportation services. Integrate cross-industry value-
added applications for different industries to jointly develop even
more applications and create greater value.
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Figure 14 Formation of the transportation data industry ecosystem
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Policy for 5G smart
transportation
application

promotion

he application of advanced ICT in the field of transportation, e.g.,
TVehicIe-Infrastructure-Person Network (VIP-Network), Al image
recognition, and data analysis technologies, has led to the development of
many innovative services that are disruptive to their respective industries.
These services may create a safer, more inclusive, fairer, more efficient,
and more sustainable future. From another perspective, the transformation
process has greatly impacted existing laws, regulations, and the
transportation ecosystem. Therefore, the government needs to take an
active part in the exploration of innovative applications of transportation
technologies, and verify the feasibility of related product technologies
and services, so that they have a positive impact. Meanwhile, the MOTC
must use its policies to help domestic industries further enhance their
technological capabilities and competitiveness in the international market.
Important issues that must be prioritized are clarified below based on
observations of the current status, the vision, and the objectives. Future
development strategies and implementation measures are further outlined
on this basis.
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Current Status and

Development Vision

5G

ransportation is the bloodline that connects daily life and industrial
Tactivity, and related industries are engines driving the nation's overall
industrial development. Hence, advanced countries are actively engaging in
the verification of innovative services provided using smart transportation
technologies (e.g., autonomous vehicles, V2X, Mobility as a Service).
For example, M-City in the US, K-City in South Korea, and the Centre of
Excellence for Testing & Research of AVs — NTU, (CETRAN) are all global
benchmarks. Hence, the MOTC plans to invest NT$1 billion in the Intelligent
Transportation System Development Plan over the next 5 years for the
verification of 5G smart transportation applications and will invest NT$1.5
billion in 6-10 years. The output value of emerging smart transportation
services made possible by the experimental field in Taiwan is estimated at
approximately NT$5 billion in the next 5 years, and at least NT$12.5 billion in
6-10 years..

First, plan the first field in Taiwan that links daily life situations to the business
environment for verification of emerging smart transportation technologies.

The field will contain new generation infrastructures, such as optical

communications, 5G environment, new generation roadside equipment and
sensors, smart traffic controller, and cloud management platform, and can
integrate the foundation for innovative service ideas and business trials
for emerging smart transportation services, such as autonomous vehicles
and V2X. This will remove the barrier to new technologies and services for
government departments and citizens, accelerate the launch of related
applications in the future, and make Taiwan become a pioneer in the

development of innovative smart transportation services.

The MOTC also plans to invite major international companies to participate in
specific themes, which will facilitate cooperation between the international
leading firms and domestic companies, and help domestic companies
enter the international industrial chain. Furthermore, diverse public
participation mechanisms allow government departments, residents, service
operators, the industrial sector, and startup teams to continue to engage in
communication and explore local needs. R&D subsidies and theme-based
verification mechanisms promote the service concepts and business models
of innovative technology, and also effectively accelerate the development of

user-centered solutions.

Lastly, we hope the experimental field's verification results will guide the
development of smart transportation-related software and hardware
engineering standards, establish experimental data sharing mechanisms, and
further provide the basis for competent authorities to adopt related laws and

regulations.
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5G

Key Issues

(i) Facilitate cross-industry collaboration in developing new

generation transportation services and infrastructure

Facing traffic jams, frequency traffic accidents, shortage of human
resources, lack of basic transportation services in remote areas, and
changes to existing transportation services brought by emerging
technologies, the MOTC aims to develop friendly and better smart
transportation systems based on humanity-oriented transportation,
providing citizens with a safe, efficient, and sustainable foundation for

traveling through smart cities and rural areas.

(ii) Implement emerging transportation industry standards and

application verification mechanisms

Link together Al, loT, and 5G technologies for cross-industry integration,
diversify equipment and technologies, expand services across industries,
expand the smart transportation industry ecosystem, and standardize
sensing and communications equipment, digital content convergence
formats, and open platforms, in hopes that verification of emerging

applications in the field will serve as the cornerstone for developing smart

transportation industry standards.
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(iii)Formulate laws and regulations applicable to the experimental

field for transportation technologies and emerging servicess

Emerging transportation technology applications are divided into basic
research, development verification, and product operation based on the
maturity of the technology, which corresponds to preliminary planning,
barrier removal, and impacts analysis of regulations, with the aim of
assisting in the implementation of experiment results in the smart

transportation field through regulatory readiness.

(iv)Promote cross-industry collaboration to jointly create an industry

value chain to expand industry benefits

Take the experimental field as a trial ground for emerging technologies
and services from proof of concept, proof of service, to proof of business,
build connections with localities through an open field, further diffuse
experimental results across regions, and drive collaboration between
transportation technology related industries in Taiwan and overseas,

creating an innovation ecosystem.
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LA develop the prototype of a new generation urban traffic control

I I I system, V2X network, and smart road system. The planning of data

Development

sharing mechanisms should take into consideration trade secrets and
security of the prototype system to accelerate the development of

innovative equipment and verification of applications.

(iii) Establish an experimental platform and guidance mechanisms,

Strategy

strengthen technology and application verification, and

accelerate the upgrade of the transportation industry

Establish guidance mechanisms; from sensors, program interface to

transportation users, establish experiment data collection, storage
formats, regulations of intellectual property, and information sharing
and exchange specifications; establish interoperability verification
standards to allow interoperability between industries. Reference
European and American specifications when establishing Taiwan's
mixed traffic standards and specifications, so that the standards and
(i) Establish an experimental field to refine emerging transportation specifications can be promoted in other countries with similar modes

technology applications, and develop Taiwan's own solutions of transportation.

Transportation is one of the most important applications in (iv) Establish verification mechanisms and provide legal consultation

people's lives. The MOTC plans to refine the development of smart and assistance

transportation technology in an experimental setting, focusing on
the development of manufacturing and service applications and
verification of vehicle network standards and smart roads and
applications. Focus will also be placed on the benefits generated
from validation-derivative industries such as V2X MAP (vehicle-to-
everything map) dynamic and static traffic information, emergency
vehicle priority signs, vulnerable pedestrian detection, safety
or general information dissemination applications, and other

applications.

(ii) Show smart transportation technologies and services in line with

international standards via verification in daily life scenarios

Innovation verification data from the field should be interfaced with
government platforms for information sharing as well as integrated

with the corresponding international technical standards to jointly

Determine the priority of legal issues through transportation
experiments, including compulsory, service, innovation, and daily
life application-related regulations. Relax laws in the early stages
of innovative mobile devices, approval on a case-by-case basis
during the application deployment stage to break through current
regulations, and provide guidance for companies to improve their

technologies and comply with more thorough regulation in the future.

(v) Formulate service specification, eliminate regulatory barriers,

and create a friendly environment for the verification of emerging

services

Emerging transportation technologies and innovative application
services have flourished in recent years, and have impacted and

brought challenges to the current regulatory environment and

supervision mechanisms of countries around the world. To drive the
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°
development of emerging transportation technologies and innovative Iv

application services in Taiwan, the MOTC will examine current traffic
regulations and regulatory barriers, and implement a rolling review -

mechanism to further amend related regulations and create a friendly I m p I e m e n t a t I O n
regulatory environment for transportation technologies.

(vi) Uncover local demand through public-private partnership and M ea S u res

citizen co-creation mechanisms

Explore local demand through contests and subsidy mechanisms,
drive local creativity, and uncover application ideas with local

features through public-private partnerships.

(vii) Accelerate the formation of an emerging transportation

technology industrial chain, develop a domestic smart (i) Establish an experimental field to refine the exchange platform

transportation industry value chain, and further align them with for emerging transportation technology applications
international standards Short-term:
Examine and adjust domestic management systems or plans through Use the experimental field to develop prototypes of innovative

transportation services, and develop the prototype of an innovative
transportation application platform. Work with local governments in
establishing platforms for 5G broadband networks, smart roadside

equipment, and |oT, and take Danhai New Town as an experimental
technology industrial chain through public-private partnerships. The field

the process of verifying new technology applications and innovative
services in the field, and combine the knowledge and capabilities of

experts in different fields to accelerate the formation of an emerging

goal is to align Taiwan's management system and testing regulations
Medium-term:

uoryowod uornjeorjdde uoryeyrodsueay JaewWs 96 10J Ad1704 X

with international systems, which will create the opportunity to align
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Establish safe operating mechanisms and a sharing verification
platform, and provide a simulation environment platform to
accelerate the development of new applications by service

Taiwan's industry and market with international standards.

providers.

Long-term:

Establish a subsidy plan and gather together government research

projects on transportation applications in the same field, in order to
\\ make it convenient for industries to participate in verification and

invest in R&D. Emerging transportation technology verification data

should be made open and interfaced with government platforms,
G and share the field's verification resources and practical experience

to help local governments accelerate the adoption of emerging
transportation services.
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(ii) Combine daily life scenarios and international standards to

verify smart transportation technologies and services
Short-term:

Combine the prototype of new transportation services in the
experimental field with daily life transportation applications,
reference international standards and the needs of domestic
industries, and establish a daily transportation digital
transformation platform through the establishment of industry
standards.

Medium-term:

Facilitate exchanges of the latest transportation technology
development results of industry, academia, and research institutes
in Taiwan and overseas, and complement or cooperate with each
other through experience sharing, observation, and citation.

(iii) Establish an experimental platform and guidance mechanisms,
and expand the scope of technology and application services

Short-term:

Use the experimental field to develop prototypes of innovative
transportation services, invite industry, academia, and research
institutes to propose creative ideas, invite citizens to provide
feedback on their experience, and develop an innovative
transportation digital transformation platform through rolling
updates and upgrades.

uorjowoad uonedijdde uorjeyrodsuer) yrews Hg 10j Ad1[0d X

Medium-term:

Facilitate exchanges of the latest transportation technology
development results of industry, academia, and research institutes
in Taiwan, and complement or cooperate with each other through
experience sharing, observation, and citation.

(iv)Establish verification mechanisms and provide legal
consultation and assistance

\ Medium-term:

Reference international standards and consider the needs of
SG domestic industries when discussing standards and verification

(v)
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mechanisms. Improve applicability, competitiveness, and
expandability of new products and applications.

Long-term:

Promote cross-industry cooperation with diverse related parties,
establish data format standards for the collection, analysis,

exchange, and sharing of empirical data.

Formulate service specifications and eliminate regulatory
barriers

Short-term:

Invite researchers from heterogeneous fields to participate in
the establishment of verification and certification mechanisms
for emerging transportation services, such as: Al imaging traffic
verification standards, V2X traffic signal and map information
(SPaT, MAP) verification standards, and smart road classification
standards, etc.

Medium-term:

Take inventory of legal issues found in the experimental field
for emerging transportation technology and the impact on
transportation companies and consumers, provide competent
authorities with legal staff assistance, and provide service
operators and companies participating in experiments with legal
advice.

Long-term:

Propose regulatory adaptation and amendment recommendations
for transportation laws and regulations in coordination with major
government policies and legislation. Establish support mechanisms
based on authorization provided by the law, continue to observe
important laws and policies worldwide, and use it as the basis for
subsequent rolling reviews.

(vi) Create public-private partnership and citizen co-creation

mechanisms

Short-term:

Use experimental fields to develop prototypes of innovative
transportation services, invite citizens to provide feedback on their
experience, and jointly plan goals and experiment items of the
experimental field.

149
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5G

(vii)

Medium-term:

Establish industry standards and sharing platforms after
referencing international standards and considering the needs
of domestic industries, support domestic industries to create
innovative capabilities through the platform, and drive the
existing transportation companies upgrading and transformation.
Jointly plan a new generation of transportation services with
service operators, and help the domestic industry keep up with
the global industry in developing smart transportation solutions
that are safe, sustainable, and use green energy based on the
core value of "user-centricity."

Accelerate the formation of an emerging transportation
technology industrial chain, develop a domestic smart
transportation industry value chain, and further align them

with international standards
Short-term:

Use technical validation (e.g., sensor verification, control
verification, Al analysis, etc.) and field data analysis as the basis
for establishing industry standards, and verify the feasibility
and potential benefits of services through the validation of the
business model of services.

Medium-term:

Attract international companies to be stationed in featured fields,
introduce the latest technologies and application concepts
around the world, and facilitate interactions with international
benchmark companies to enhance the capabilities of domestic
companies.

Long-term:

Integrate application platforms and data interfaces of the
experimental field, provide an interface for companies to
develop innovative application services, and accelerate the
integration and upgrading of technologies between upstream
and downstream companies.

2021 White Paper on Transportation Technology Industry Policy
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Policy for Harbor
and airport green

energy industry

XI. &°

lobal warming is a critical issue faced by countries around the
Gglobe that will continue to boost green energy, which will become a
dominant driver for economic growth in the near future. Therefore, the
Taiwanese government has included green energy technology as one of
the "5+2 Industrial Innovation Plan," committing to achieve the goal of
having 20% of the nation's electricity be generated from renewable energy
sources by 2025, while gradually and tangibly promoting renewable energy
and non-nuclear energy in the spirit of energy security, green economy,
and environmental sustainability. Since the harbor and airport industries
are an important part of Taiwan's external transportation strategy, they
also serve as an important model in demonstrating our determination to
implement green energy use. Currently, the government is promoting
both the implementation of energy conservation and carbon reduction
in harbors and airports as well as linking energy demands from these
transportation providers with the broader green energy supply chain
to enhance the efficiency of resource utilization and to meet the needs
of industrial development. The goal is to develop clean energy and to
promote the development of the green energy industries at the same time.
Important issues that must be prioritized are described below based on
observations of the current status and the vision and objectives. Future
development strategies and implementation measures are further outlined
on this basis.
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energy conservation and carbon reduction. Since 2019, Taoyuan International

Airport has implemented an environmental management system that is

IX

supplemented by the existing energy management system and greenhouse
C t St t d gas inventory mechanic to monitor and measure various sustainability and

u r re n a u s a n environmental issues at Taoyuan International Airport in a systematic manner,
S0 as to be able to continuously improve on relevant metrics according to

implemented environmental policies and goals. Due to these efforts, Taoyuan

Development Vision

International Airport was awarded the Airport Carbon Accreditation Program
(ACA) Level 3 Optimization Label by Airports Council International (ACI)

and the first place platinum award in ACl's ACI Asia-Pacific Green Airports

Recognition program. The MOTC is committed to sustainable development,
environmental protection, and the creation of influence corporate values
to continuously move towards low-carbon and green airports in line with

aiwan is blessed with world-class wind farms in the Taiwan Strait, ) .
international standards.

which have made offshore wind power generation an important part
in this critical era of Taiwan's energy transformation. To demonstrate the
government's determination to promote the offshore wind power industry, the Figure15 Taiwan's renewable energy policies
Executive Yuan approved the Wind Power 4-year Plan in August 2017 to build
a strong foundation for wind power promotion in the short-term and address
fundamental problems for wind power growth in the medium- and long-term.
Currently, offshore wind power policies are projected to reach a cumulative

installation capacity of 5,730MW by 2025, with an annual generation capacity

K1ysnpur A31aud uaaid j1odire pue 1oqieH 10J Ad1[0d

of 21.5 billion kWh, providing electricity to about 5.91 million households,
cementing wind power as the spearhead to lead the growth of the green
energy supply chain and sustainable development in Taiwan. The MOTC is
fully committed to the development of this renewable energy source and has

combined the efforts of various ministries to jointly promote its development.
increase Liquefied

The efforts include the designation of the Changhua Wind Farm Channel, the Natural Gas

establishment of the Offshore Wind Farms Channel VTS Center, the training
of vessel crews, the establishment of a special zone for the offshore wind

power industry, the construction of heavy-loaded wharves, and the training

-_— of wind power related personnel, which altogether work towards easing Source: (Licl|-|.'|\le(;ied Renewable
/ Taiwan's sustainable development using clean energy. Executive Yuan NaGt;l;)al energy

/ In response to the Reduction of GHG Emissions initiative, the MOTC not only

actively promotes green energy development, but also strives to implement
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Figure16 ISO carbon and energy management certifications awarded to
Taoyuan International Airport
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(i) Improve maritime laws and regulations related to the promotion of

the green energy industry to ensure vessel navigation safety
Figure17 Airports Council International Carbon certifications awarded to
Taovuan International Airport In order to protect the safety of vessels navigating in Changhua's

offshore wind farm waters while keeping in line with national policies on
the development of offshore wind power, relevant maritime laws and

Airport Carbon Accreditation (ACA) regulations and related management mechanisms are being studied and

revised, in order to maintain navigation safety and to provide an ideal and
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safe operating environment for the wind power industry.

Level 2 Level 3 Greenhouse Gas (ii) Utilize port and harbor resources to accommodate both maritime
Reduction Effects transportation and offshore wind power industry development
" GHG emissions per passenger is Taiwan is surrounded by sea, which makes maritime transportation an

used as the quantitative indicator

CERTIFICATE for greenhouse gas reduction

o ]’ * With 2013 as the baseline year, the important economic activity of our country. Therefore, port resources are
e . ACA greenhouse gas reduction . . . o L .
targets are “greenhouse gas very precious. For this reason, maintaining existing port operations and
emissions per passenger per year
reduced by 2% compared to the activities, while at the same time adjusting port facilities to allow the pre-

baseline year” and “greenhouse
gas emissions per passenger per

passenger reduced by 30% in 2025 assembly of wind power components needed by the offshore wind power

compared to the baseline year”

industry to satisfy the operational demands of the industry is major issues

* In 2013, greenhouse gas emissions per passenger was 3.43 kg CO2e/person; from 2017 to for Taiwan.
2019, it was reduced to 2.68, 2.56, and 2.45 kg CO2e/person respectively

* In 2019 greenhouse gas emissions per passenger dropped by 28.6% compared to 2013




158 2021 White Paper on Transportation Technology Industry Policy 159

(iii) In order to drive the development of Taiwan's offshore wind power programs must be developed by consulting offshore wind power vendors

‘IX
IX

manufacturing industry, it is necessary to have a green energy- on their personnel training needs.

related industry base at ports, create a wind power production and (vii) Improve energy efficiency and reduce GHG emissions

manufacturing supply chain cluster, and provide a green energy industry

manufacturing base at ports to both meet the domestic demand for International air transportation has been booming in recent years,

green energy now, and in the future, become an offshore wind turbine and airports are now hosts to various public transportation industry

parts and components supply center in Asia members such as government agencies, airlines, ground staff, duty-free

stores, and public transportation services, all working year-round. With

(iv)Explore the feasibility of floating structure wind turbines in the such a high intensity of operations, controlling the overall energy usage

future of airports is vital to achieve low-carbon and green airports.
The development of Taiwan's offshore wind power industry is becoming
more and more mature, and the installation of wind farms will gradually
move towards deeper waters in the future, so it is important to explore
the feasibility of floating wind turbines. We should look to explore the
feasibility and necessary equipment for floating wind turbines to facilitate

the long-term development of Taiwan's offshore wind power industry.

(v) Offshore wind power operation and maintenance model and base

planning

Since the life span of offshore wind turbines is about 20 years, the
operation and maintenance of wind turbines are very important. Both the

regular maintenance of wind turbines and the ability to quickly address

Axysnput A31ous usai3 y1odire pue 1o0qieH 10J Ad170g
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issues in case of emergencies to minimize damages are closely related to
the operation and maintenance model of the wind farm and the location
of the base. The port nearest to the wind farm is naturally the first choice
for the operation and maintenance base, but further understanding of the

industry is still needed to properly allocate port resources.

(vi)implement localized talent cultivation for the offshore wind

power industry

The offshore wind power industry is an emerging industry; there will

— naturally be a shortage of professional talents in the offshore wind power

/ industry in Taiwan during the early stages of the industry's development.
> To assist wind power workers with obtaining international professional

training certificates and enhance their competitiveness, customized
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i
Development

IX

Strategy

(iii) Provide operation and maintenance bases and perfect the

(i) In order to improve the management mechanism of wind farm

navigation channels, while taking into account the government's goals
for facilitating energy development and ensuring vessel navigation
safety, it is necessary to develop navigation guidelines for vessels
traveling through the Changhua Wind Farm Channel and implement
a proper navigation channel separation mechanism. This will allow
vessels to follow navigation instructions to cross the wind farm areas
safely. In addition, Offshore Wind Farms Channel VTS Center must be
established to actively monitor the navigational movement of vessels
through radars, so as to be able to notify vessels to avoid wind farm

equipment as well as handle maritime accidents.

(ii) Provide critical resources for offshore wind power

It is necessary to plan the construction of heavy-loaded wharves
for the pre-assembly of wind turbine components and allocate the
lands needed for underwater foundations, cables, and domestic
manufacturing of wind turbine components. Currently, the Port
of Taichung is considered an important development base for

this purpose, while the Port of Taipei is poised to become the

manufacturing base for underwater foundations.

existing operation and maintenance services

It is necessary to plan and set up operation and maintenance centers
as well as storage and logistics centers in ports near wind farms
to facilitate their operation and maintenance. Currently, the Port of
Taichung is considered as an important operation and maintenance
base for this purpose, while the Port of Taipei and Port of Budai will

be developed according to future demands.

(iv) Collect information on floating wind turbines to assess the

feasibility of future developments

It is crucial to assess the future feasibility of floating structure
wind turbines by having the Board of Transportation Technology

Industries'"harbor and airport green energy industry task force"
convene meetings, consult wind farm developers on their
development needs, and reference the status of Taiwan's third
stage of wind farm development policies and industry development

dynamics.

(v) Construct low-carbon green airports to enhance Taiwan's green

image

Taoyuan International Airport Corporation Ltd. seeks to identify
greenhouse gas emissions in the airport through greenhouse gas
inventory operations. At the same time, the Airport is inviting partners
operating in the airport to engage in education and training, incentive
grants, and seminars to reduce their greenhouse gas emissions.
Depending on the development of electric vehicles in the market, the
Airport will also adjust its vehicle control measures to improve its the

overall performance.
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v
Implementation

WV EER S

(i) Designate navigation channels in the Changhua wind farms and

establish relevant navigation guidelines

Following national energy development policies, the Bureau of
Energy announced 36 potential sites for offshore wind power on
July 2, 2015 that would affect the navigation channels of vessels
passing by that area. In order to maintain vessel navigation safety,
navigation channels have been planned in Changhua offshore wind
farm waters, while navigation guidelines have also been formulated
to serve as the basis for vessel navigation after the construction of
wind farms. The MOTC completed the announcement on April 26,
2021, and will follow the regulations defined by the International
Maritime Organization (IMO), Maritime Safety Committee (MSC) in
Circ. 1060. The announced navigation channels and guidelines will
go into effect six months after the announcement.

(ii) Establish the Offshore Wind Farms Channel VTS Center

for vessels passing through the navigation channels in the
offshore wind farms

Short-term:

The Offshore Wind Farms Channel VTS Center started its trial
operation on December 28, 2020. The service uses an Automatic
Identification System (AIS) to monitor vessel movements in the
Changhua Wind Farm navigation channels 24 hours a day and
communicates with vessels using radio communication to enhance
navigation safety in the wind farm waters.

Medium-term and long-term:

The offshore wind farm channel VTS system will build two radar
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stations, one in Dadu Mountain, Taichung County and another in
Mailiao Township, Yunlin County. Construction for the stations
is expected to be completed in early 2023. The system will be
equipped with AIS and radio communication system to monitor
abnormal conditions in real time to actively warn of navigational
safety risks to facilitate the safe and orderly passage of vessels,
thereby enhancing the safety of vessels navigating in the Changhua
Wind Farm Channel.

(iii) Forward-looking layout of offshore wind power port facilities

1. Pre-assembly heavy-loaded wharves:

Taichung Port provides #2, #5A, #5B, #36 and #106, a total
of five heavy-loaded wharves as offshore wind turbine pre-
assembly bases. The Ports of Taipei, Anping, and Kaohsiung
provide land for the wharves and rear land to support
underwater foundation storage/manufacturing and assembly.
In the future, the use of the wharvess and rear land use will
be adjusted in accordance with national energy development
policies.

2. Localized manufacturing areas

Industrial Zone (ll) of the Port of Taichung is currently
designated to be the "Offshore Wind Power Industry Localized
Manufacturing Areas." At present, the following companies have
begun factory construction in the zone: Century Huaxin Wind
Energy Co., Ltd. (towers and transition pieces), Yeong Guan
Energy Technology Group Co., Ltd. (hubs), Siemens Gamesa
Renewable Energy S.A. (nacelles), and Tien Li Offshore Wind
Technology Co., Ltd. (blades). The underwater foundation
manufacturing and assembly site is located in the South Port
area of the Port of Taipei. Currently, the factory belonging to
Century Wind Power Co., Ltd. has already begun manufacturing
in June 2020. In the Port of Kaohsiung, companies such as
CTCI Machinery Corporation, Ming Rong Yuan Business Co.,
LTD, and CSBC Corporation Taiwan are already engaged in
the manufacturing and storage of underwater foundations.
The localized manufacturing areas will continue its tender in
accordance with the wind farm localized manufacturing policy.

3. Operation and maintenance bases
Short-term:

TIPC Marine Corporation, Ltd., a subsidiary completely owned
by the Taiwan International Ports Corporation, Ltd., will provide
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Figure18 Current offshore wind power promotion efforts of Taiwan

. . . . International Ports Corporation, Ltd.
operation and maintenance services (warehouses, offices,

E and maintenance vessel berths) as well as marine vessel E
: transportation services (transport and maintenance vessels, ‘

barges) in the Working boats Wharf at the Port of Taichung.

Port of

Medium-term and long-term: Taipei

Plan suitable operation and maintenance bases according to the

development needs of the wind power industry. Port of

4. Training center Taichung

In 2018, Taiwan International Ports Corporation, Ltd. established
Taiwan International Windpower Training Corporation Ltd.
(TIWTC) as a joint venture with other offshore wind power
industry companies. TIWTC has since set up a wind power
training center in the Port of Taichung to offer Basic Technology
Training courses (BTT) and Basic Safety Training courses (BST)
from the Global Wind Organization (GWO). In the future, TIWTC
will continue to provide customized training courses for wind
farm developers and wind turbine manufacturers to promote the
localization of offshore wind power talents.

(iv)Reduce the number of gas-powered vehicles and implement
green energy equipment in airports
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Short-term:
Actively build charging facilities and provide charging subsidies OPERATION AND MAINTENANCE (0&M)
to encourage the purchase of electric vehicles and service P Land-based and water-based O&M base P> Maritime transportation services
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equipment. At the same time, relevant usage data will be collected
to increase the overall utilization rate of charging facilities. In
addition, vehicle control measures will be established to prohibit

Port of Budai P Ship repairing works P Stevedoring, warehousing, Heavy transportation

fuel vehicles from entering specific areas in order to improve TRAINING CENTER
the overall management of mobile GHG emission sources and to S e e e S e e e
accelerate the electrification of vehicles and service equipment. and customization classes
Medium-term and long-term:
9 LOCALIZED MANUFACTURING AREA
Evaluate the procurement of renewable energy and the introduction -
of energy storage equipment with smart grid integration technology - i e sl e L L i el e

to balance peak and off-peak electricity demand. Appropriately

Port of Anping » Storage and transshipment of imported wind turbines
configure the overall energy use of Taoyuan International Airport

to r.e.duce overall GHG eI‘T.1ISS.I0nS from statlonary sou.rces. In TURBINE PRE-ASSEMBLY AREA
addition, evaluate the application of unmanned vehicles in some

/ enclosed areas to optimize airport operations and reduce energy Port of Taichung » Localized manufacturing area
consumption. Port of Taipei » Manufacturing base for underwater foundation

LI CTL BT P Maritime engineering support services
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Weather Industry
Policy

ecent years have seen humans increasingly impacted by extreme weather events
Rresulting from climate change and global warming, and with it an increasingly
urgent need to apply weather and climate information for climate risk management
and climate change adaptation. The World Meteorological Organization (WMO) has
called on governments to establish inclusive partnerships between public and private
sectors, academia, and civil society to promote effective use of weather/climate
information and improve the country's resilience to climate change.

According to the National Strategy and Action Plan for Adaptation to Climate Change in
Taiwan released by the National Development Council, Executive Yuan, infrastructure,
disaster prevention, water resource, agricultural production and biodiversity, public
health, energy supply and industry, coastal and marine environment and land use are
the eight key areas profoundly impacted by climate change. To fully support the needs
of risk management and adaptation strategy for climate change, the government
needs to combine the strengths of all stakeholders, including relevant industries,
government, academia and researchers. By developing the weather industry and
providing climate/weather services, public and private sectors can reduce risks,
minimize disaster losses, and even create benefits in the face of the challenges posed
by climate change. In this chapter, we will describe the current status of Taiwan's
weather industry and the vision for future development, making clear the key issues
that need to be immediately dealt with and laying out the strategic and action plans.
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Current Status and

Development Vision

s catastrophic weather events have increased dramatically in recent
Ayears and global warming's impact on human well-being continue to
worsen, the World Economic Forum's Global Risks Report 2020 ranked
"climate action failure" and "extreme weather" at the top of 10 global risks
in terms of "impact" and "likelihood," respectively, meaning that for human
activities and socioeconomic development, short-term operation and long-
term planning are both affected by climate change. It also highlights the
urgent need for effective use and cross-sector application of weather/climate

services in response to the impact of climate change.

The value-adding process of the weather industry in the country involves
teamwork and partnership between the public and private sectors from the
front end (in building weather observation system, collecting and processing
data, establishing models, monitoring and forecasting, providing products,
disseminating information, etc.) to the back end (in translating information,

providing added value, customizing services, consulting, broadcasting, etc.).

According to the Central Weather Bureau's 2020 preliminary survey of the

supply and demand of weather services, the total outsourcing demand of

weather-related services is about NT$1 billion, of which about NT$800
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million comes from the CWB, while the outsourcing demand from the central
and local government agencies and the private sector is only about NT$200
million. This shows that the public and private sectors in Taiwan have yet
to understand how weather services can benefit their operations and

management.

Therefore, a series of policies will be proposed and implemented to promote
development of the weather industry and create demands for weather
services. This will strengthen the supply-and-demand mechanism and the
partnership between public and private sectors (see Figure 1), so as to make
more in-depth, wide-ranging and efficient use of meteorological information
in various fields, thereby creating more market opportunities and generating
more economic value, increasing our capacity for risk management and
adaptation in the face of climate change, and increasing the international

competitiveness of our weather industry.
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Figure19 Supply and demand and public-private partnership
in weather industry

IIX
IIX

1
Key Issues

k]
S
E
-
w

o
k]
=l
o)
&
~
3
=
1]
©w
R9

Ko170g A13Snpuy I9YyIeaM
Ao1704 A13snpuj 1ayiream

development &
arket Expansion

Investment
ssauisnq Suneas)

(i) Establishing communication channels, promoting public-private

collaboration, and building supply and demand chain

In order to integrate weather service capacity and make collaboration

between partners more efficient, building an effective communication

O

R & on g channel is a must. Through the interaction and discussion between

o C
Academics ?‘oesez‘ Providing the resources needed to maintain

& Research the RZD and educationallenvironment Government weather service providers and other participants in public and private

R Enhance the su%ply of meteorological » G sectors, projects can be jointly developed to create a niche for the

professionals, technology, and knowledge weather industry and facilitate application of weather information for

commercial, public and academic purposes.

(ii) Enhancing data services, improving forecasting technology, and

expanding cross-sector applications of weather services

To promote weather services, better adapt to climate change, make more
efficient use of weather information, we will learn from the international
community and consider further opening up weather data with more
reasonable pricing, setting a trial plan to ease the restrictions on data
use for associated institutions or companies, and strengthening the
promotion and interpretation of weather data. Moreover, we will continue

to improve weather forecasting and information application technology,

so as to provide enough weather data for cross-sector and value-added

applications.
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(iii) Revising laws and policies to create a favorable environment for

weather industry development

At present, the government plays a major role in providing weather
services in Taiwan, while development of private weather industry is still
in the early stages. It would be beneficial to include regulations about
promoting and developing the weather industry into meteorology-related
laws, and to strengthen academia-industry cooperation by means of
deregulation. In the meantime, the government should provide policies
to increase employment opportunities and improve the environment for

sustainable development of the weather industry.

(i) Establishing a "Taiwan Climate Service Partnership" as a bridge

between the public and private sectors

The stakeholders from both the supply and demand ends of the
weather service value chain are invited to join the Taiwan Climate
Service Partnership (TCSP), where they can interact, connect, and
collaborate to create strategies and practical plans for the development
of the weather industry, and formulate a cooperative development
proposal for applications in the commercial, public, and academic
fields can be formulated, so as to integrate and coordinate the supply

and demand value chain of the weather industry in Taiwan.

(ii) Conducting research on international weather industries and

evaluating supply and demand to establish the value chain of

weather industry in Taiwan

The market development and operating models in developed
countries or regions such as Europe, USA, Japan, and South Korea are
taken as reference to evaluate the supply and demand of stakeholders

from upstream to downstream on the value chain of the weather
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industry in Taiwan. At the front end, advancements in meteorological
technology serve as the backbone of climate services to support the
industry. At the back end, expansion of application services, supply-
demand matching, and development of demand-oriented services are

the keys to broadening the scope of weather services.

(iii) Providing appropriate and sufficient information for applications

in relevant fields

With the rapid development of weather observation technology
and computing devices, the types and quantities of data such as
meteorological observations and numerical forecasts are increasing.
More users can explore the potential application value of such data,
which can directly or indirectly stimulate the development of the
weather industry and increase the economic value. In addition, it is
necessary to evaluate the demands for weather data and products in
Taiwan and adjust the current supply and pricing accordingly. There is
also the need to establish meteorology-related quality standards and
certification mechanisms that can facilitate entry into the market by

reducing the costs of starting a new business.

(iv)Establishing appropriate data exchange and dissemination

channels

In order to make it easier for user to access, exchange, and share
weather data, a standard and a platform for data exchange will be
established for diversified and convenient data distribution and value-

added applications.

(v) Facilitating cross-sector applications and collaborations

Although weather information is closely related to people's lives,
most people do not fully understand its scientific aspect. Therefore,
it is necessary to enhance people's understanding of the application
value of weather science and information, and to build a consensus
on cross-sector value-added applications of weather information,

such as disaster prevention, climate impact assessment, vulnerability

identification, risk assessment, and adaptation planning.

2021 White Paper on Transportation Technology Industry Policy

(vi) Revising meteorology-related laws and regulations

Meteorology-related laws and regulations and the pricing standards
for weather data should be revised by adding articles that will facilitate
development of the weather industry. Relevant complementary
measures should also be adopted so that the government, private
enterprises, and the general public can be better informed of the value
of climate services, thereby creating more market value and business

opportunities.

(vii)Creating more opportunities for weather industry development

To create more opportunities for the development of weather industry
by public-private partnerships (PPPs), a supply-demand matching
mechanism for cross-sector applications needs to be established by
assessing room for development in weather information application
services in Taiwan. Assistance will also be provided in the form of
technology development, cooperation, and awards/grants to boost
personnel employment and service opportunities, and expos will be
held to increase interaction and cooperation between members in the

weather industry.

(viii)Nurturing talents with practical skills

Departments of atmospheric science and related disciplines should
receive more assistance in improving weather forecasting courses
and practical training, so as to encourage more students to enter the
weather industry. It is hoped that through the collaborations between
the industry, the academia, and the government, more professionals
in weather forecasting and applications will be produced and more
employment and internship opportunities will be created, further
driving the development of weather industry by manpower supply and

demand.
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iv Promotion

Measures

(i) Establishing the Taiwan Climate Service Partnership to connect
the supply and demand in the value chain of the weather
industry in Taiwan

Short-term:

By establishing Taiwan Climate Service Partnership, communication
and interaction in the meteorology field can be facilitated, and
connection between supply and demand for weather/climate
information, technology, and services can be strengthened.
Participants can set out strategies of weather industry development
and reinforce the coordination and connection between the front
end and back end in the industry.

(ii) Organizing the Taiwan Weather Industry Forum and building a
communication platform for the weather industry

Short-, mid-, and long-term:

An annual Taiwan Weather Industry Forum will be organized as a
platform and mechanism to facilitate conversations about weather
information, review the status of development in applications
of weather information and products, and collect opinions and
suggestions regarding the prospects and challenges of the industry

I o by means of cross-sector exchange and consensus building.

2021 White Paper on Transportation Technology Industry Policy

(iii)Studying the operating models of weather industries in

Europe, USA, Japan, and South Korea
Short-term:

We plan to collect information about development and operations
of international weather industries, analyze the current situation
and road map in different countries, including the challenges they
are facing and the respective government's response to stimulate
the development of weather industry. Such data and information
can be used for the strategic planning for the development of
weather industry in Taiwan.

(iv) Evaluating the service capacity suppliers in the value chain of

weather industry in Taiwan
Short-term:

To fully understand the constituents and stakeholders in the value
chain of the weather industry in Taiwan, a thorough investigation
into demands for weather services and current situation of the
industry has to be carried out.
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(v) Analyzing the room for weather industry development and the

demand for services in order to build connections along the
value chain

Short- and mid-term:

Surveys and interviews of weather information users should be
conducted, so that analysis of demands and possible challenges
can be done accordingly. Past analysis of economic values of
weather information applications also has to be integrated to
evaluate their market potential, eventually building connections
along the value chain.

(vi)Evaluating the weather industry's demands for weather

information and products
Short-term:

We plan to investigate and assess the demands for weather data
in specific, meteorology-related fields regularly, and launch a
"Meteorological Resources Innovative Trial Plan" that will allows
users from private enterprises to access not-yet-publicly-available
data or techniques upon application.

(vii) Discussing and adjusting the supplying and pricing of weather

information and products
Short-term:

Taking the systems in different countries as reference, and taking
into consideration the government's open data policy and fair
distribution of data, we aim to establish a reasonable pricing
standard which meets market expectations and is affordable for
start-ups in the weather industry.

(viii) Promoting quality assurance mechanisms for weather data

Short-, mid-, and long-term:

We aim to build quality standards and assurance mechanisms
for observation instruments standards (including data quality
and stability), instruments calibration standards, data quality

2021 White Paper on Transportation Technology Industry Policy

standards, etc. When observation data from the private sector is
certified and classified through specific procedures, the data can
be used as a reference for cross-sector applications or weather
forecasts. An objective evaluation mechanism by the private
sector can also be established to further improve the data quality.

(ix) Building an information and data exchange platform

(x)

Mid- and long-term:

We will assist the government and the private sector in data access,
exchange, and consultation services to strengthen data sharing
mechanisms, simplify the application process, and encourage
the private sector to engage and invest to increase the value of
commercial applications. Besides, we plan to build an integrated
atmospheric database for users to easily access, exchange, and
share weather data for value-added applications.

Building data exchange standards
Short-, mid-, and long-term:

We plan to review the data for basic forecast, exchange, and
applications in order to provide a set of Meteorological Data
Standards, which will be updated as appropriate to facilitate value-
added applications

(xi) Improving the general public's understanding of meteorological

science and value-added applications of weather data
Short-, mid-, and long-term:

We aim to promote the general public's knowledge and use of
weather products by organizing or co-hosting popular science
and disaster prevention events. We also plan to hold practical
meteorology workshops and seminars every year for government
agencies for disaster prevention, companies with permits to provide
weather and marine weather forecasts, disaster prevention teams
from the private sector, mass media, and students. By providing
climate change awareness classes and climate risk knowledge and
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services, we hope to help the general public, government agencies
and private enterprises to understand the value of weather services
and create commercial opportunities.

weather industry through policies and laws. Symposiums and
expert panel discussions will also be held to discuss the practical
needs of weather industry development in terms of laws and

(xii) Organizing forums to facilitate cross-sector value-added policies.

applications of weather information (xv) Amending the Regulation on the Authorization of Forecast
Service of Meteorological and Marine Meteorological

Phenomena to allow for more private sector engagement in
By actively working with both central and local governments, we weather industry

hope to improve the interpretation and cross-sector applications
of weather information. Annual seminars are held on weather
information applications for disaster prevention, weather analysis
and forecast, climate services, etc. in order to facilitate cross-
sector value-added applications of weather information.

Short-, mid-, and long-term:

BN - Zoosi

Short- and mid-term:

The Regulation on the Authorization of Forecast Service of
Meteorological and Marine Meteorological Phenomena will be
reviewed to facilitate application for certificate and provide clear
guidelines certificate validity and classification to encourage
private sector's participation in the industry. Through forums,
symposiums, and public hearings, suggestions and opinions will
be collected for making the amendments.

Ao1704 A13snpuj 1ayiream

(xiii) Supporting the public and private sectors in cross-
sector impact assessment, vulnerability identification,
risk assessment and adaptation plans and other climate
application services in response to climate change

(xvi) Reviewing and revising the pricing standards of the CWB's

Mid- and long-term: i " . . .
weather information for easier access to such information

In response to the impact of climate change and for
environmental sustainability purposes, we can provide climate
change adaptation information and consultation services for
the public sector and various climate information for the private
sector in accordance with the principles and recommendations
of Corporate Social Responsibility (CSR), Environment, Social
and Governance (ESG), and Task Force on Climate-related
Financial Disclosures (TCFD) proposed by Financial Stability
Board (FSB).

Short- and mid-term:

The pricing of CWB's data will be revised to meet market needs
and facilitate development of start-ups in the weather industry.

(xvii) Providing assistance in the form of policies, contracts,
techniques, collaborations, and grants to provide more
employment opportunities for professionals along the value
chain

X L. . . X . Short-, mid-, and long-term:

(xiv) Reviewing and revising the Meteorological Act by including

regulations for facilitating development of weather industry We plan to coordinate with relevant government agencies to
convene policy discussion meetings and build a consensus

Short--and mid-term: on policy framework for innovative applications in different

We plan to collect and review information about meteorology-
related laws, policies, and regulations in developed countries,
and evaluate the inclusion of relevant regulations in the
Meteorological Act of Taiwan to facilitate development of the

fields, with an aim to maximize the capacity for weather
industry development through PPPs. We will also provide
industry development consultation services including technical
consultation, technology transfer, and awards and grants to
encourage creativity.
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(xviii) Holding an industry expo to facilitate interactions and

(xix)

collaborations
Short-, mid-, and long-term:

An industry expo will be held to provide information about
supply and demand of weather services for reference by
private enterprises, the academia, or the general public, and to
provide a space for interactions within the weather industry to
accelerate supply and demand matching.

Assisting universities and colleges in providing more
and better meteorological forecasting and application
courses and practical training, and coordinating with these
institutions to conduct examination for weather forecaster
certification and qualification

Short-, mid-, and long-term:

We plan to coordinate with departments of atmospheric
science and related disciplines in universities and colleges to
design practical courses and run an annual summer internship
program to give students more practical experience in weather
observation and forecasting. In the future, weather forecasting
courses with credits and practical training will be designed
and provided in a way that will also help prepare students
for examinations for weather forecaster certification and
qualification. Thus, by offering courses and training that will
make students qualified and ready, and by providing internship
opportunities for hands-on experience, it is hoped that more
people will be available to join the workforce.

2021 White Paper on Transportation Technology Industry Policy
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Conclusion

he White Paper on Transportation Technology Industry Policy was
Tprepared based on the MOTC's administrative goals and themes, after
referring to the transportation technology development and application
trends in advanced countries, thoroughly reviewing related issues of the
domestic transportation technology industry, and clarifying the current
status and development needs. The Board of Transportation Technology
Industries and Task Forces convened several times in medium and large
forums and discussions, during which the elite in each sector gathered
together to provide their expertise and opinions. The white paper was
finally completed after cross-departmental communication, coordination,
and integration.

This white paper contains 12 major transportation technology industry
policies, 42 important issues, 72 development strategies, and 130
implementation measures, which are jointly implemented by 12
departments and local governments. The agency responsible for each
implementation measure formulates implementation plans that are
carried out each year. After agencies submit implementation reports each
year, the MOTC Science and Technology Advisors Office is responsible
for the management and evaluation of results and benefits, and convenes
cross-departmental coordination meetings based on goal attainment.
Implementation results for each year are reported to the MOTC for future
reference. Furthermore, the current status and development vision in this
white paper should be reviewed as needed, and reviews on a rolling basis
of important issues and development strategies should be conducted in
response to changes in the domestic and overseas environments, as well
as innovative developments in transportation technology.

2021 White Paper on Transportation Technology Industry Policy

This white paper combines humanity-oriented developments, technology,

and industry in the hope of improving service capabilities and quality
through innovative transportation technology, and creating interactive
and emotionally inspiring transportation services with people's best
interests as the priority. In summary, even though policies for the
transportation technology industry under the 12 topics cover an extensive
scope, the contents of the white paper can be summarized as follows:

(i) Supporting the development of the domestic transportation technology
industry through government investments.

(ii) Jointly planning the blueprint for developing the nation's future
transportation together with industry in order to enter the global
market.

(iii) Utilizing innovative technologies in response to developments and
changes in the environment and industries in Taiwan and overseas
and proposing comprehensive transportation solutions.

(iv) Actively adapting regulations, cultivating talent, and guiding
industries to adapt to future changes in the environment.

(v) Developing a humanity-oriented, smart, convenient, safe, and
sustainable transportation service network to consolidate national
strength and benefit citizens.

(vi) Encouraging innovation in transportation governance and
transforming the conventional role of control and supervision.

2021

White Paper

on Transportation Technology

Industry Policy
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Appendix 1. List of Measures Implemented

I. Railway technology industry

. Promotion Execution Date . Promotion Execution Date
Important Development Implementation o . C X Important Development Implementation o . C .
rganizer 0-organizer rganizer 0-organizer
Issues Strategy Measures s E B B I Issues Strategy Measures < s B e
2022 2025 2029 2022 2025 2029
1. Taiwan Railway, Utilizing the
MoTC strengths of Establish a smart 1. Tai Rail
Prioritize items for . Tai g Devel t . Taiwan Railway,
o Railway Bureau, MOTC : v v v EIEN 8 SUElELD SmEK i
localization g 2 ll)ndusltrlal ‘B ICT industry railway 4.0 and ;ﬂx’;‘gz{:ﬁ;stﬁgture Railway Bureau, MOTC MOIC % % %
evelopment Bureau, g ; | )
MOEA ic:nr;rrct)r;;cijltv\elay related industries tachnology 2. Railway operators
Integrate technological transportation
Drive the devglopmgqt aqd Railway Bureau, MOTC Industrial Development J J v A . A - A A N
Eremeiion 6 development testing/verification Bureau, MOEA INote: It is the recommendation of inter-units that promotion measures be included as reference policies.
of railway capabilities

technological
development

and testing/
verification to help
the industry gain
independence

technology and
related industries  Establish national
through domestic  standards
production

of trains and
electromechanical
systems

Bureau of Standards,
Railway Bureau, MOTC Metrology & Inspection, v
MOEA

Establish a Railway
Technology Research Railway Bureau, MOTC v v v
and Verification Center

1. Taiwan Railway,

pajuawajdw] sainseaN jo 3s1T ' xipuaddy
poluswafdw] soanseay Jo 1s1 T xipuaddy

) ) MOTC Department of
Assist academic Technical and
institutions with 2. Railway operators ) ) v v v
L . Vocational Education,
cultivating railway talent X
3. Railway Bureau, MOE

MOTC

1. Public Construction
Commission,
Executive Yuan

2. Department of
National Spatial

Establish railway system Planning and
rocurement guidelines Development,
o N Railway Bureau, MOTC National Y v

and support measures
for localization

Development
Council, Executive

Increase

Yuan
Resolving issues opportunities
with tendering, and willingness 3. Departments of
expanding of domestic Transportation
market scale, companies from County/City
and integrating to participate Governments
procurement in the railway . .
requirements construction and 1. Taiwan Railway,
repair market ) ) ) MOTC
Provide repair business 9. Feiliey eosraers y

opportunities

3. Railway Bureau,
MOTC

Assemble the R-TEAM - Railway Bureau,

and develop railway MOTC
electromechanical 2. Inglusil v v v
system turnkey Development Bureau,

contractors in Taiwan MOEA
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Il. Smart electric bus technology industry Ill. Smart electric motorcycle technology industry

Electric buses by
2030

environment
for transition to
electric buses

items and industry
projects

Improve the
infrastructure to meet
power requirements of
electric buses

Promote key parts
and components
and specifications of
vehicles

MOF

Ministry of Economic
Affairs

Vehicle Safety
Certification Center

Bureau, MOEA

Taiwan Power Company

Directorate General of
Highways, MOTC

safer, smarter, and more high-
tech

Integrate resources of

ICT and ITS industries
across departments, jointly
establish common industry
standards, become aligned
with the international market,
and enhance industrial
competitiveness

1. Office of Science
and Technology
Advisors, MOTC

2. Industrial
Development
Bureau, MOEA

Develop Enhance key Establish a shared !ntegratg planning of mot-orcycle
equipment equipment platform for vehicle Vehicle Safety Directorate General of v Infor'matlon and communications, ' '
capabilities capabilities of systems and verification  Certification Center Highways, MOTC traffic control system, and smart  Office of Science and

for an electric
bus verification
platform

Mutual recognition
of certifications
with the European
Union for

the domestic
smart electric bus
industry

Support domestic
vehicle safety

equipment

Enhance technical
capabilities and
competitiveness of
Taiwan’ s finished
vehicles and key parts

Industrial Development
Bureau, MOEA

Vehicle Safety
Certification Center

Encourage the
development
of innovative

safe intersections into the traffic
management information and
communication platform to
improve traffic safety

Reduce possession and use
of private transportation tools

Technology Advisors,
MOTC

1. Industrial
Development

-1 1
= . Promotion Execution Date Promotion Execution Date =
@ Important Development Implementation ) ) Development . . X <
= Organizer Co-organizer 2020to  2023to 2026 to Implementation Measures Organizer Co-organizer =
o Issues Strategy Measures o S . Strategy o
o !ntegra‘te the yehicle 1. Directorate General Guide and encourage local -
. |ndustr|a! chain meluiri) Deve e of Highways, MOTC governments and private ' . .
= to establish new Bureau. MOEA ) \/ companies to develop smart Office of Science and i
= specifications and ' 2. Vehicle Safety roadside facilities needed to Technology Advisors, o
- develop new products Certification Center develop smart motorcycles, and  MOTC —
o ) develop an integrated cloud (@)
-+ Develop glectrlc e Imple'r.nen't service platform -+
g buses using . specifications for g
new technology pp . advanced equipment Vehicle Safety Directorate General of Encourage and subsidize
®© of electric bus \/ @
V) and implement TR T— and systems applied Certification Center Highways, MOTC companies to engage in the )
2 autonomous 9 . in electric buses and development of smart/safety ) . %
L technologies e : Office of Science and c
- driving technology verification technologies such as V2X, Technol Advi -
(@) - BralieiE and apply the technologies in Mengo 00y AdvIsors, 43
«® !ntegrate the ability to 1. Directorate General equipping motorcycles available in the @
== independently develop Industrial Development of Highways, MOTC Asiie market for consumers to choose —
B key components and B MOEA \/ from E
E systems of driverless — 2. Vehip!e ngety m_otorcycles E
o vehicles Certification Center with smart Continue to align with )
B " . ) . jechinlagies international standards by E
o Transition to electric Department of Railways  Directorate General of J such as V2X coordinating with the UNECE to o
E_ buses and Highways, MOTC Highways, MOTC and'safetyt implement motorcycle safety and gaei?vigilzzr;tcjof Vishifele Stz E'-
equipmen ; e
g . Establish tax preference . L . . .smar.t technolqu gl Highways, MOTC CERiIEE T Gt @
Create an ideal Taxation Administration, Industrial Development in Taiwan, making motorcycles =5

application . )
and components services for IR el 12 bo'ostmg . e, IR County/City
. . i ——— the development of innovative -
Build testing and Vehicle Safet Directorate General of e application services and industry 2. Department of
certification capabilities Y v sharing development of motorcycle Railways and

for electric buses

Establish collaboration
and mutual report

Certification Center

Department of

Highways, MOTC

Vehicle Safety

sharing

Encourage motorcycle
manufacturers to use the turnkey

Highways, MOTC

Industrial
Development Bureau,

Ministry of Foreign

compliance of s EIme ESYEiEn European Affairs, MOFA  Certification Center v business model for international MOEA Affairs
certification mechanisms with output

key parts and N L
institutions foreign institutions

components and
system equipment

Establish vehicle safety
certifications with the
EU

Department of
European Affairs, MOFA

Vehicle Safety
Certification Center
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Important
Issues

Create a friendly
“electric” user
environment

Development
Strategy

Conduct

rolling reviews
of national
(industry)
standards

for electric
motorcycle
charging/battery
swapping
stations and
battery product
regulations

Increase the
penetration
rate of electric
motorcycle
charging/battery
swapping
stations, and
establish

an energy

and vehicle
information
management
platform

Repurposing
batteries

Implementation Measures

Ensure the safety and quality of
electric motorcycle batteries and
chargers

Continue to review national
(industry) standards for electric
motorcycle charging (battery
swapping) equipment

Increase the penetration rate of
electric motorcycle charging/
battery swapping stations

Promote collaboration between
motorcycle manufacturers and
state-owned enterprises in
developing energy solutions
and an operations information
management platform

Encourage motorcycle
manufacturers or operators to
establish a battery repurposing
model

Continue to implement battery
repurposing to achieve source
reduction and reuse

Organizer

Bureau of Standards,
Metrology &
Inspection, MOEA

Bureau of Standards,
Metrology &
Inspection, MOEA

Bureau of Energy,
MOEA

Industrial
Development Bureau,
MOEA

Industrial
Development Bureau,
MOEA

Recycling Fund
Management Board,
Environmental
Protection
Administration,
Executive Yuan

Co-organizer

Vehicle Safety
Certification Center

1. Taiwan Railway,
MOTC

2. Railway Bureau,
MOTC

3. County/City
Governments

Directorate General
of Highways, MOTC

Promotion Execution Date

2020to  2023to 2026 to
2022 2025 2029

v
v v
v
v v
v v
v v

Important
Issues

Guide the
upgrade and
transformation
of the
motorcycle
industry

Development
Strategy

Promote
fuel/electric
motorcycle
co-existence
policies

Transform
and upgrade
motorcycle
repair shops
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Implementation Measures

Plan subsidies to replace
1-4th generation gas-powered
motorcycles with electric
motorcycles or 7th generation
gas-powered motorcycles

Combine the capabilities of
government and corporations

to provide guidance and
assistance to the industry with
transformation in motorcycle
manufacturing, marketing, repair,
and use

Improve the professional skills of
mechanics at motorcycle repair
shops, so that they not only
know how to repair gas-powered
motorcycles, but also have
learned how to repair electric
motorcycles

Provide guidance to motorcycle
repair shops to diversify, increase
their sources of revenue, and
enhance their competitiveness

Encourage electric motorcycle
manufacturers to establish a
new mode of cooperation with
conventional motorcycle repair
shops for repair and sales

Organizer

Department of Air
Quality Protection
& Noise Control,
Environmental
Protection
Administration,
Executive Yuan

Industrial
Development Bureau,
MOEA

1. Industrial
Development
Bureau, MOEA

2. Ministry of
Education

3. Workforce
Development
Agency, MOL

Industrial
Development Bureau,
MOEA

Industrial
Development Bureau,
MOEA

Promotion Execution Date

Co-organizer 2020to  2023to  2026to

2022 2025 2029

INote:It is the recommendation of inter-units that promotion measures be included as reference policies.

191

poluswafdw] soanseay Jo 1s1 T xipuaddy




192

>
o
'-g Important
s Issues
o
=
P
[a—
|
o
»
—
o
—h
@
o
»
c
)
(¢”)
»
—
=]
—
(¢)
(¢”]
=
=
(¢°]
o,
New
generation
smart
payment
and mobile
services

Development
Strategy

Develop an
environment
that accepts
multiple tickets
and payment
methods, and
strengthen
cross-industry
integration and
value-added
applications

IV. Smart public transportation service industry

Implementation
Measures

Provide guidance

to system and
equipment companies
in developing and
manufacturing new
generation ticket
barrier machines, and
establish industry
standards

Establish a subsidy
plan for new
generation ticket
barrier machines

Plan an integrated
payment and clearing
mechanism and
standard ticket
formats

Implement public
transportation reward
point discount
measures

Develop one-stop
integrated public
transportation

Organizer

1. Directorate
General of
Highways, MOTC

2. Office of Science
and Technology
Advisors, MOTC

Directorate General
of Highways, MOTC

1. Directorate
General of
Highways, MOTC

2. Office of Science
and Technology
Advisors

3. Department of
Railways and
Highways, MOTC

Directorate General
of Highways, MOTC

1. Institute of
Transportation,
MOTC

2 Office of Science
and Technology
Advisors, MOTC

Co-organizer

. Taiwan Telematics Industry

Association (TTIA)

. Intelligent Transportation

Society of Taiwan (ITS Taiwan)

. County/City Governments

. The Federation of Highway

and Intercity Bus Companies
in Taiwan, R.O.C.

. The Federation of Highway

and Intercity Bus Companies
in Taiwan, R.O.C.

. Taiwan Telematics Industry

Association (TTIA)

. Intelligent Transportation

Society of Taiwan (ITS Taiwan)

. Tickets and Payment Vendors

. Taiwan Railway, MOTC
. Railway Bureau, MOTC

. Tourism Bureau, Republic of

China (Taiwan)

. Institute of Transportation,

MOTC

. Office of Science and

Technology Advisors, MOTC

. County/City Governments

. Taiwan Railway, MOTC
. Railway Bureau, MOTC

. Directorate General of

Highways, MOTC

. Tourism Bureau, Republic of

China (Taiwan)

. County/City Governments

Promotion Execution Date

2020 to
2022

2023 to
2025

2026 to
2029

Important
Issues

Digital
transformation
and
governance

of public
transportation

Development
Strategy

Accelerate

the digital
transformation
of public
transportation,
and improve
traffic safety
and operational
performance

2021 White Paper on Transportation Technology Industry Policy

Implementation
Measures

Establish information
systems on services
provided by bus
companies and
stations

Plan the installation

of technological

safety equipment and
management systems
in public transportation
vehicles

Develop smart
electrical equipment
and systems for
vehicles and a public
transportation service
information platform

Plan the establishment
of professional
organizations and
institutions for the
public transportation
service industry

Establish information
security specifications
and standards for
public transportation
service systems and
platforms

Organizer

Directorate General
of Highways, MOTC

1.Department of
Railways and
Highways, MOTC

2.Directorate
General of
Highways, MOTC

1.Department of
Railways and
Highways, MOTC

2.Directorate
General of
Highways, MOTC

Directorate General
of Highways, MOTC

Office of Science
and Technology
Advisors, MOTC

Co-organizer

. Office of Science and

Technology Advisors, MOTC

. Institute of Transportation,

MOTC

. Intelligent Transportation

Society of Taiwan (ITS Taiwan)

. Taiwan Telematics Industry

Association (TTIA)

. The Federation of Highway

and Intercity Bus Companies in
Taiwan, R.O.C.

. Office of Science and

Technology Advisors, MOTC

. Institute of Transportation,

MOTC

. Information Management

Center, MOTC

. Intelligent Transportation

Society of Taiwan (ITS Taiwan)

. Taiwan Telematics Industry

Association (TTIA)

. Vehicle Safety Certification

Center

. The Federation of Highway

and Intercity Bus Companies in
Taiwan, R.O.C.

. Office of Science and

Technology Advisors, MOTC

. Institute of Transportation,

MOTC

. County/City Governments
. The Federation of Highway

and Intercity Bus Companies in
Taiwan, R.O.C.

. Office of Science and

Technology Advisors, MOTC

. Institute of Transportation,

MOTC

. Intelligent Transportation

Society of Taiwan (ITS Taiwan)

. Taiwan Telematics Industry

Association (TTIA)

. The Federation of Highway

and Intercity Bus Companies in
Taiwan, R.O0.C.

. Directorate General of

Highways, MOTC

. Institute of Transportation,

MOTC

. Taiwan Telematics Industry

Association (TTIA)
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Important
Issues

Rural area
transportation
system
integration and
development

Development
Strategy

Establish

micro public
transportation
systems in rural
areas, integrate
local resources,
and strengthen
supply and
demand
matchmaking

Implementation
Measures

Plan viable integrated
business models

and shared platform
operating mechanisms

Add specifications

for systematic
development
operations of
transportation systems
in rural areas

Implement the Rural
Area Bus of Happiness
Project

Organizer

1. Office of Science
and Technology
Advisors, MOTC

2. Directorate
General of
Highways, MOTC

1. Department of
Railways and
Highways, MOTC

2.Directorate
General of
Highways, MOTC

Directorate General
of Highways, MOTC

Co-organizer

1. Department of Railways and
Highways, MOTC

2. Institute of Transportation,
MOTC

3. Intelligent Transportation
Society of Taiwan (ITS Taiwan)

1. Directorate General of
Highways, MOTC

2. Institute of Transportation,
MOTC

1. Institute of Transportation,
MOTC

2. County/City Governments

INote:It is the recommendation of inter-units that promotion measures be included as reference policies.

Promotion Execution Date

2020to  2023to 202610
2022 2025 2029
v
v
v

Important
Issues

Roaming around
Taiwan on a
bicycle

Linking
together green
transportation
tools

2021 White Paper on Transportation Technology Industry Policy

Development
Strategy

Plan cycling
routes for in-
depth roaming
and create a
friendly cycling
environment

Establish a friendly
tour service
platform

Guide or establish
complete bicycle
rental locations

Plan marketing
and promotion
work

Well-planned
TRA schedule
and user-friendly,
accessible ticket
reservation
system

Encourage bus
companies to
provide space
in the luggage
compartment of
buses to place
bicycles on the
bus

Well-planned
public
transportation

for incoming
passengers and
cooperation from
related companies

V. Bicycle and tourism industry

Implementation
Measures

Plan and establish
diverse cycling routes

Provide service
information on
partnership among
tourism and bicycle
industries

Provide public bicycles
at major transportation
stations or information
on bicycle rentals in
each county/city

Develop international
cycling routes and
specialty tours

Improve the TRA system
and equipment

Encourage bus
companies to replace
old buses with qualified
bicycle buses

Improve transfer
information at
Songshan, Taichung,
Kaohsiung, and
Taoyuan International
Airport for inbound and
outbound passengers
who carry their bicycles

Organizer

Bicycle Road Network
Design Project Steering
Task Force, MOTC

Tourism Bureau,
Republic of China
(Taiwan)

Taiwan Railway, MOTC

Tourism Bureau,
Republic of China
(Taiwan)

Taiwan Railway, MOTC

Directorate General of
Highways, MOTC

1. Department of
Navigation and
Aviation, MOTC

2. Civil Aeronautics
Administration,
MOTC

3. Bicycle Road
Network Design

Project Steering Task

Force, MOTC

1.

Co-organizer

Directorate General
of Highways, MOTC

2. Institute of

Transportation,
MOTC

Tourism Bureau,
Republic of China
(Taiwan)

Promotion Execution Date

2020 to
2022

2023 to
2025

2026 to
2029
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sector and future
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g industry

Development
Strategy

Promote human-
oriented
transportation and
a livable city

Continue to
review the type
and positioning of
e-bikes

Promote and
supervise e-bike
companies to
provide qualified
e-bikes, in order to
ensure consumer
rights and cycling
safety

Legalize
passenger
carrying on
bicycles

Invite the private
sector to jointly
promote cycling
and provide a
cycling-friendly
environment

Implementation
Measures

Plan to incorporate
cycling route practices
into urban road design
specifications and
dissemination

Continue to review the
type and positioning
of e-bikes in view of
international standards

Promote and encourage
e-bike companies to
offer qualified e-bikes

Implement supporting
measures to legalize
passenger carrying on
bicycles

Encourage the private
sector to jointly
promote cycling and
create a friendly cycling
environment

Organizer

Department of Railways
and Highways, MOTC

Department of Railways
and Highways, MOTC

Department of Railways
and Highways, MOTC

Department of Railways
and Highways, MOTC

1. Industrial
Development
Bureau, MOEA

2. Department of Air
Quality Protection
& Noise Control,
Environmental
Protection
Administration,
Executive Yuan

3. Directorate General
of Highways, MOTC

Co-organizer

1. Road Traffic Safety
Committee, MOTC

2. Construction and
Planning Agency,
MOl

INote:It is the recommendation of inter-units that promotion measures be included as reference policies.

Promotion Execution Date

2020 to
2022

2023 to
2025

2026 to
2029

Important
Issues

Port and airport
ICT infrastructure
need to be actively
and constantly
upgraded

Smart port and
airport technology
applications

and industrial
development are
still in the initial
stage

2021 White Paper on Transportation Technology Industry Policy

VI. Smart port and airport service industry

Development
Strategy

Improve the
infrastructure of
smart ports and
airports to create
an excellent
development
environment

Expand the
application of
smart technology
to drive the
innovative
development of
the industry

Implementation
Measures

Establish the vision
and goals for the
development of smart
ports and airports to
formulate a forward-
looking and integrated
smart port and airport
development plan

Improve the
infrastructure of
smart hardware and
software to create an
excellent development
environment

Provide pilot sites

for new innovation/
technology industries
and services to develop
POCs

Integrate smart
technology to
improve passenger
experience and port /
airport management
performance

Establish a Smart Port
and Airport Industry
Ecosystem

Promote the
introduction of new
technologies for
enterprises to provide
excellent services at
ports and airports

Organizer

. Taoyuan

International Airport
Corporation Ltd.

. Taiwan International

Ports Corporation,
Ltd.

. Taoyuan

International Airport
Corporation Ltd.

. Taiwan International

Ports Corporation,
Ltd.

. Civil Aeronautics

Administration,
MOTC

. Maritime and Port

Bureau, MOTC

. Taoyuan

International Airport
Corporation Ltd.

. Taiwan International

Ports Corporation,
Ltd.

. Taoyuan

International Airport
Corporation Ltd.

. Taiwan International

Ports Corporation,
Ltd.

. Civil Aeronautics

Administration,
MOTC

. Maritime and Port

Bureau, MOTC

. Taoyuan

International Airport
Corporation Ltd.

. Taiwan International

Ports Corporation,
Ltd.

. Taoyuan

International Airport
Corporation Ltd.

. Taiwan International

Ports Corporation,
Ltd.

Co-organizer

. Civil Aeronautics

Administration,
MOTC

. Maritime and Port

Bureau, MOTC

National Immigration
Agency, MOI

. Aviation Police

Bureau, National
Police Agency, MOI

. Customs

Administration, MOF

. Institute of

Transportation,
MOTC

. Directorate General

of Highways, MOTC

. Civil Aeronautics

Administration,
MOTC

. Maritime and Port

Bureau, MOTC

National Immigration
Agency, MOI

. Aviation Police

Bureau, National
Police Agency, MOI

. Central Weather

Bureau, MOTC

. Civil Aeronautics

Administration,
MOTC

. Maritime and Port

Bureau, MOTC

. Tourism Bureau,

Republic of China
(Taiwan)

. Civil Aeronautics

Administration,
MOTC

2. Maritime and Port

Bureau, MOTC
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Important
Issues

Smart ports and
airports need to
be industrialized
for stronger

competitiveness

Development
Strategy

Industrialize
smart ports and
airports from an
export-oriented
perspective

Implementation
Measures

Reconcile smart
technology support
measures and
administrative
resources to facilitate

the application of smart

technology

Establish a smart port
and airport industry
alliance to promote
the nationalization
and autonomy of core
technologies and the
industry

Match companies with
business opportunities
through diverse
channels

Organizer

MOTC

. Taoyuan

International Airport
Corporation Ltd.

. Taiwan International

Ports Corporation,
Ltd.

. Taoyuan

International Airport
Corporation Ltd.

. Taiwan International

Ports Corporation,
Ltd.

Co-organizer

. Taoyuan

International Airport
Corporation Ltd.

. Taiwan International

Ports Corporation,
Ltd.

. Civil Aeronautics

Administration,
MOTC

. Maritime and Port

Bureau, MOTC

. Aviation Police

Bureau, National
Police Agency, MOI

. National Immigration

Agency, MOI

. Customs

Administration, MOF

. Intellectual Property

Office, MOEA

. Personal Data

Protection

Office, National
Development
Council, Executive
Yuan

. Civil Aeronautics

Administration,
MOTC

. Maritime and Port

Bureau, MOTC

. Civil Aeronautics

Administration,
MOTC

. Maritime and Port

Bureau, MOTC

3. Bureau of Foreign

Trade, MOEA

INote:It is the recommendation of inter-units that promotion measures be included as reference policies.

Promotion Execution Date

2020 to
2022

2023 to
2025

2026 to
2029

Important
Issues

Create an
environment for
the development
of smart logistics
and improve

the efficiency

of convenient
logistics services

2021 White Paper on Transportation Technology Industry Policy

Development
Strategy

Connect the

air, sea and
postal logistics
industries, plan
the forward-
looking logistics
park, and use
AIOT and Big
Data logistics
technology to
improve overall
service efficiency

VIl. Smart logistics service industry

Implementation
Measures

Advanced deployment
and planning of the
forward-looking
logistics park
development plan

Connect the tender
process for the port,
airport, and postal parks
to accelerate growth
through industrial
clustering

Promote the
standardized
application of logistics
technology services to
fully make use of smart
logistics synergy

Leverage logistics data,
information technology
and facilities to improve
demand forecasting,
tracking management
and security
performance

2.

3

Organizer

. Civil Aeronautics

Administration,
MOTC

. Taiwan International

Ports Corporation,
Ltd.

. Taoyuan

International Airport
Corporation Ltd.

. Taiwan International

Ports Corporation,
Ltd.

Taoyuan
International Airport
Corporation Ltd.

. Chunghwa Post Co.,

Ltd.

. Civil Aeronautics

Administration,
MOTC

. Chunghwa Post Co.,

Ltd.

. Taoyuan

International Airport
Corporation Ltd.

. Maritime and Port

Bureau, MOTC

. Civil Aeronautics

Administration,
MOTC

Customs
Administration, MOF

. Taiwan International

Ports Corporation,
Ltd.

. Taoyuan

International Airport
Corporation Ltd.

. Farglory Land

Development Co.,
Ltd

Co-organizer

Department of
Navigation and Aviation

Promotion Execution Date

2020 to
2022

2023 to
2025

2026 to
2029

199

poluswafdw] soanseay Jo 1s1 T xipuaddy




200

pajuawajdw] sainseaN jo 3s1T ' xipuaddy

Important
Issues

Follow logistics
industry
development
trends to

drive industry
transformation
and upgrading

Development
Strategy

Promote
automation
technology

and shared
platform services,
understand
industry demands
to provide

proper guidance,
and drive the
transformation
and upgrade

of the logistics
industry

Implementation
Measures

Construct a pilot site of
automated technology
logistics to serve as a
demonstration site for
the application of future
logistics technologies

Promote the
development of
logistics services and
information sharing
platforms to expand
and enhance logistics
revenue and efficiency

Continue to promote
consultation services
and incentives to
help industries use
technology in their
transformation and
upgrading process

Organizer

. Chunghwa Post Co.,

Ltd.

. Taiwan International

Ports Corporation,
Ltd.

. Taoyuan

International Airport
Corporation Ltd.

. Civil Aeronautics

Administration,
MOTC

. Chunghwa Post Co.,

Ltd.

. Civil Aeronautics

Administration,
MOTC

. Maritime and Port

Bureau, MOTC

. Taoyuan

International Airport
Corporation Ltd.

. Taiwan International

Ports Corporation,
Ltd.

. Chunghwa Post Co.,

Ltd.

Co-organizer

1. Department of

Navigation and
Aviation, MOTC

. Department

of Posts and
Telecommunications,
MOTC

. Civil Aeronautics

Administration,
MOTC

. Institute of

Transportation,
MOTC

. Department of

Navigation and
Aviation, MOTC

. Department of

Commerce, MOEA

. Taiwan Association

of Logistics
Management

Promotion Execution Date

Important
2020to  2023to 2026 to lEes
2022 2025 2029
v v v
The logistics
industry faces
new challenges
in regulatory
coherence and
v Vv v talent cultivation
when adopting
new technologies
v v v

2021 White Paper on Transportation Technology Industry Policy

Development
Strategy

Strengthen
industry-
academia
collaboration

in the logistics
industry, cultivate
diversified
logistics talents,
and integrate
resources

to establish

a regulatory
adjustment
platform

Implementation
Measures

Promote the cultivation
of talents through
industry-academia
collaboration to
increase the number
and professional
capabilities of logistics
talents

Promote the
establishment of an
inter-ministerial smart
logistics regulation
coordination working
group

Organizer

1. Chunghwa Post Co.,
Ltd.

N

. Taiwan International
Ports Corporation,
Ltd.

3. Taoyuan International
Airport Corporation
Ltd.

4. Directorate General
of Highways, MOTC

5. Industrial Technology
Research Institute

=

Department of
Navigation and
Aviation, MOTC

N

Maritime and Port
Bureau, MOTC

3. Directorate General
of Highways, MOTC

4. Chunghwa Post Co.,
Ltd.

Co-organizer

. Institute of

Transportation,
MOTC

. Department of

Navigation and
Aviation, MOTC

. Department of

Railways and
Highways, MOTC

. Customs

Administration, MOF

. Department of

Commerce, MOEA

. Taiwan Association

of Logistics
Management

1. Department of

Railways and
Highways, MOTC

2. Department of

Navigation and
Aviation, MOTC

INote:It is the recommendation of inter-units that promotion measures be included as reference policies.

Promotion Execution Date

2020 to
2022

2023 to
2025

2026 to
2029
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Important
Issues

Closely align
technological
developments in
the private sector
with domestic
demand on UAS
applications

Development
Strategy

Promote UAS
testing for multiple
applications

Invest in the
research and
development
of key UAS
technologies

Subsidize basic
UAS technology
research

Promote UAS
air traffic
management

Establish UAS test
sites

Accelerate the
introduction
of UAS for
public service
applications

Form the U-Team

Plan innovative
UAS service
operation and
management

Strengthen
international
marketing

VIIl. UAS technology industry

Implementation
Measures

Promote the Integrated
Pilot Program (IPP)

Implementation of
countering UAS
measures

Promote the UAS
sandbox verification
program

Subsidize basic UAS
research

Develop UAS tracking
and identification
technologies and air
traffic management
rules

Planning and
constrction of pilot
test sites for UAS
technology

Promote the IPP and
replace Made-in-China
UAS

Establish an inter-
ministerial collaboration
mechanism to form the
U-Team

Plan UAS-related
operations, services,
rights, responsibilities,
insurances, and cyber
security

Organize domestic and
international seminars
and exhibitions

Organizer

Ministry of
Transportation and
Communications

Ministry of
Transportation and
Communications

Ministry of Economic
Affairs

Ministry of Science and
Technology

Ministry of
Transportation and
Communications

1. Ministry of Science
and Technology

2. Ministry of Economic
Affairs

Ministry of
Transportation and
Communications

Ministry of
Transportation and
Communications

Ministry of
Transportation and
Communications

Ministry of
Transportation and
Communications

Co-organizer

Ministry of Economic
Affairs

Ministry of
Transportation and
Communications

1. National Development
Council

2. Ministry of
Transportation and
Communications

1. Ministry of Science
and Technology

2. Ministry of Economic
Affairs

1.Ministry of Economic
Affairs

2.Ministry of Science

and Technology

Ministry of Economic
Affairs

Promotion Execution Date

2020 to
2022

2023 to
2025

2026 to
2029

Important
Issues

Accelerate the
establishment
of management
systems and
talent cultivation
in Taiwan

2021 White Paper on Transportation Technology Industry Policy

Development
Strategy

Harmonize
regulations and
management
methods

Cultivate UAS R&D
and management
professionals

Public outreach
and promotion

Implementation
Measures

Harmonize regulations
and management
methods

Implement UAS
Certification

Devise UAS courses
and teaching materials

Organize the UAS
Innovative Application
Contest

Raise awareness for
UAS-related laws

and regulations and
organize UAS Innovative
Application Contests

Promotion Execution Date

Organizer Co-organizer 2020t0  2023t0 2026 to
2022 2025 2029

Ministry of
Transportation and \/ \/
Communications
Ministry of
Transportation and \/ \/ \/
Communications
Ministry of Education \/ \/ \/
Ministry of
Transportation and \/
Communications
Ministry of
Transportation and \/ \/

Communications

Note 1: Currently, organizers and co-organizers have been divided based on preliminary policy plans. Actual responsibilities and titles may
be changed depending on implementation progress and inter-departmental coordination results.

Note 2: It is the recommendation of inter-units that promotion measures be included as reference policies.
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IX. Transportation Big Data technology industry

1 1
= ) Promotion Execution Date ) Promotion Execution Date =
@ Important Development Implementation o . C . Important Development Implementation o . C . <
rganizer 0-organizer rganizer 0-organizer
a Issues Strategy Measures 9 9 2232;’ 2252;0 2%250 Issues Strategy Measures 9 9 223(2);0 2232;0 2%250 g_
= =
a 1. Taiwan Railway, MOTC 1. Department of 5
— . =
. Information Management, o
= 2. Freeway Bureau, MOTC National Development =
;- Council, Executive Yuan ;
ey 3. Directorate General of —
o Highways, MOTC 2. Industrial Development o
= Bureau, MOEA )
Z 4. Railway Bureau, MOTC g
o 3. Office of Science and o
g 5. Institute of Transportation, Technology Advisors, g
c MOTC MOTC c
— -
8 6. Maritime and Port Bureau, 4. Taiwan Railway, MOTC g
Promote Develop a data HOTE
= transportation : p . 5. Freeway Bureau, MOTC =
B ) circulation service . . . 0 E
e Big Data latform. expand the Information 7. Tourism Bureau, Republic =
— infrastructure and P | EXP ; Management of China (Taiwan) \/ \/ \/ 6. Directorate General of —_
o . scope of data, and aim . o
services towards to provide five-star Center, MOTC Highways, MOTC
E Data the vision of dafa services 8. Civil Aeronautics E
@ smarter lifestyles Administration, MOTC 7. Railway Bureau, MOTC @
E_ infrastructure Establish a Establish a E,.
(@) 9. Central Weather Bureau, transportation transportation Big 8. Institute of ®
o - Resource ) f . o.
MOTC data market Data trading market Information Transportation, MOTC
inclusion and and make the and accelerate the Management \/ \/ \/
- 10. Taiwan International Ports transportation development of the Center, MOTC 9. Maritime and Port Bureau,
SInEg) Corporation, Ltd. Data industry data industry transportation data MOTC
development more active industry
11. Taoyuan International — Creating 10. Tourism Bureau, Republic
Airport Corporation Ltd. sustainable value of China (Taiwan)
12. Chunghwa Post Co., Ltd. 11. Civil Aeronautics
Administration, MOTC
13. County/City Governments
. 12. Central Weather Bureau,
Establish MOTC
complete data
circulation EsFainsh a dedicatgd 13. Taiwan International Ports
management uplt for transportapon Information Corporation, Ltd.
mechanisms, Big Data, and continue e \/ \/
improve the data  to improve data Center. MOTC 14. Taoyuan International
management circulation service ! Airport Corporation Ltd.
environment specifications
and circulation 15. Chunghwa Post Co., Ltd.
regulations

16. County/City Governments

Strengthen talent Imp'rove [l
environment for

cultivation and cultivating technolo Information
create value 9 ay Management

through data talent, and increase the - o\t
output value of data
economy

economy
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X. 5G smart transportation application promotion

1 1
= A Promotion Execution Date . Promotion Execution Date =
@ Important Development Implementation o X C X Important Development Implementation o ) C X o
rganizer 0-organizer rganizer 0-0organizer
s Issues Strategy Measures B i I Issues Strategy Measures R B I S
E—: 2022 2025 2029 2022 2025 2029 E—
» . . >
o 1. Department of Railways Establish an Establish an o
. and Highways, MOTC experimental field experimental field to .
= to refine emerging refFi)ne the exchange Office of Science and &=
- 2. Department of Navigation transportation o X o
» . platform for emerging Technology Advisors, \/ \/ \/ (7}
— . and Aviation, MOTC technology . —+
° Establish . 1. Information applications, and transportation MOTC o
-~ Stablish a smar Management 3. Department of Posts and develop Taiwan’ s technology =
government with Center, MOTC Telecommunications ) applications
B g own solutions =2
Z digital governance,
= - and establish a new 2. Office of IO (@
V) Digital Strengthen data : . Sci d Show smart . . )
@ governance governance paradigm for mobile clence an 4. Road Traffic Safet transportation Caimlalis ekl &
= ractices — service transportation services Technology . i & technologies and Lo =
g P ! : Advisors, MOTC Committee, MOTC Facilitate nologie and international Office of Science and ~
Excellence orientation and . services in line . X 43
wn ) . cross-industry o . standards to verify Technology Advisors, \/ \/ wn
= governance develop a smart 5. Institute of Transportation, T with international - . MOTC o
E performance government MOTC in developin standards via technolo iez and E
P g verification in . 9
o) ) new generation Lo ) services o
—_ 6. County/City Governments . daily life scenarios —
) trangportatlon )
=} Cross-industry services and Establish an =
@ integration of Office of Science infrastructure experimental )
E_ marketing and value- Information Management platform and =
. and Technology . . —
(@) added applications, ) Center, MOTC guidance Establish an o
; . Advisors, MOTC . .
o and realize citizen mechanisms, experimental platform o
participation strengthen and guidance Office of Science and
technology mechanisms, and Technology Advisors, \/ \/
. . ) ) . ) L and application expand the scope MOTC
INote:It is the recommendation of inter-units that promotion measures be included as reference policies. verificzriion ) of?echnology aﬁd
accelerate the application services
upgrade of the
transportation
industry
Implement
emerging . ESt.a.b“Sh Establish verification
transportation verification ; : )
. . mechanisms and Office of Science and
Iy mizelalisis e rovide legal Technology Advisors \/ \/ \/
standards and provide legal P -9 ay !
R . consultation and MOTC
application consultation and .
e . assistance
verification assistance
mechanisms
Formulate service
Formulate laws specification,
and regulations eliminate :
. Formulate service ’ ’
applicable to the regulatory specifications and Office of Science and
experimental field  barriers, and P Technology Advisors, \/ \/ \/

for transportation
technologies and
emerging services

create a friendly
environment for
the verification of
emerging services

eliminate regulatory
barriers

MOTC
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XI. Harbor and airport green energy industry

Promotion Execution Date Promotion Execution Date

collaboration to
jointly create an

chain to expand
industry benefits

pajuawajdw] sainseaN jo 3s1T ' xipuaddy

Important Development Implementation o . C . Important Development Implementation o . C .
rganizer 0-organizer rganizer 0-organizer
Strategy Measures g g9 2020to  2023to 2026 to Issues Strategy Measures g g 2020to  2023to 2026 to

Uncover local In order to Designate navigation

demgnd t‘hrough Create public-private ’ . DU GRS t.he Maritime and Port

public-private . Office of Science and management Changhua wind farms

. partnership and ) . . Bureau, MOTC
partnership o . Technology Advisors, mechanism and establish relevant
" citizen co-creation . L -
and citizen . MOTC of wind farm navigation guidelines
: mechanisms -

co-creation navigation

mechanisms channels while
Improve taking into

Accelerate the
formation of

an emerging
transportation
technology
industrial chain,
develop a
domestic smart
transportation
industry value
chain, and further
align them with
international
standards

Accelerate the
formation of

an emerging
transportation
technology industrial
chain and develop

a domestic smart
transportation industry
value chain

Office of Science and
Technology Advisors,
MOTC

INote:It is the recommendation of inter-units that promotion measures be included as reference policies.

maritime laws

and regulations
related to the
promotion of the
green energy
industry to ensure
vessel navigation
safety

Utilize port and
harbor resources
to accommodate
both matitime
transportation
and offshore wind
power industry
development

Promote the
development of
green energy-
related industrial
bases in ports,
and create a
wind power
production and
manufacturing
supply chain
cluster

Implement
localized talent
cultivation for the
offshore wind
power industry

account the
government's
goals for
facilitating energy
development and
ensuring vessel
navigation safety,
it is necessary

to develop
navigation
guidelines for
vessels traveling
through the
Changhua Wind
Farm Channel

It is necessary
to plan the
construction

of heavy cargo
terminal ports
for the pre-
assembly of wind
farm equipment
and allocate the
lands needed
for underwater
foundations,
cables, domestic
manufacturing
of wind farm
equipment, and
talent cultivation.

Establish the vessel
transportation service

(VTS) center for vessels

passing through the
navigation channels
in the offshore wind
farms

Port of Taichung
provides #2, #5A, #5B,
#36 and #106, a total
of five heavy-loaded
wharves

Industrial Zone () of
the Port of Taichung
and the South Wharf
District in Taipei

Port are currently
designated as
"Offshore Wind Power
Industry Localized
Manufacturing Zones"

In 2018, Taiwan
International Ports
Corporation, Ltd.
established Taiwan
International
Windpower Training
Corporation Ltd.
(TIWTC) as a joint
venture with other
offshore wind power
industry companies

Maritime and Port
Bureau, MOTC

Taiwan International
Ports Corporation, Ltd.

Taiwan International
Ports Corporation, Ltd.

Taiwan International
Ports Corporation, Ltd.

poluswafdw] soanseay Jo 1s1 T xipuaddy
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Important
Issues

Offshore wind
power operation
and maintenance
model and base
planning

Explore the
feasibility of
floating structure
wind turbines in
the future

Improve energy
efficiency and

reduce GHG
emissions

Development
Strategy

It is necessary

to plan and set
up operation and
maintenance
centers as well
as storage and
logistics centers
in ports near wind
farms to facilitate
their operation
and maintenance

Collect
information on
floating wind
turbines to assess
the feasibility

of future
developments

Construct
low-carbon
green airports
to enhance
Taiwan’ s green
image

Implementation
Measures

TIPC Marine
Corporation, Ltd., a
subsidiary completely
owned by the Taiwan
International Ports
Corporation, Ltd., will
provide operation and
maintenance services
in the Working boats
Wharf at the Port of
Taichung

The “harbor and
airport green energy
industry task force”
under the Board

of Transportation
Technology Industries
will convene member
meetings and consult
wind farm developers
on their development
needs

Actively build charging
facilities and provide
charging subsidies

Evaluate the
procurement of
renewable energy
and the introduction
of energy storage
equipment with
smart grid integration
technology

Organizer

Taiwan International

Ports Corporation, Ltd.

Taiwan International

Ports Corporation, Ltd.

Taoyuan International
Airport Corporation
Ltd.

Taoyuan International
Airport Corporation
Ltd.

Promotion Execution Date

Co-organizer 2020to  2023to  2026to

2022 2025 2029

v v v
v v
v

Important
Issues

Establishing
communication
channels,
promoting
public-private
collaboration, and
building supply
and demand chain

2021 White Paper on Transportation Technology Industry Policy

Development
Strategy

Establishing

a “Taiwan
Climate Services
Partnership” as
a bridge between
the public and
private sectors

Conducting
research on
international
weather
industries and
evaluating supply
and demand to
establish the
value chain of
weather industry
in Taiwan

XIl. Weather industry

Implementation
Measures

Establishing the Taiwan
Climate Services
Partnership to connect
the supply and demand
in the value chain of
the weather industry in
Taiwan

Organizing the Taiwan
Weather Industry
Forum and building

a communication
platform for the
weather industry

Studying the operating
models of weather
industries in Europe,
USA, Japan, and South
Korea

Evaluating the service
capacity suppliers

in the value chain of
weather industry in
Taiwan

Analyzing the room
for weather industry
development and the
demand for services
in order to build
connections along
the value chain

Organizer

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Promotion Execution Date

Co-organizer 2020to  2023t0 2026 to

2022 2025 2029

v

v v v
v

v

v v

21
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Important
Issues

Enhancing

data services,
improving
forecasting
technology,

and expanding
cross-sector
applications of
weather services

Development
Strategy

Facilitating
cross-sector
applications and
collaborations

Establishing
appropriate data
exchange and
dissemination
channels

Providing
appropriate
and sufficient
information for
applications in
relevant fields

Implementation
Measures

Evaluating the weather
industry’ s demands
for weather information
and products

Discussing and
adjusting the supplying
and pricing of weather
information and
products

Promoting quality
assurance mechanisms
for weather data

Building an information
and data exchange
platform

Building data exchange
standards

Improving the

general public’ s
understanding of
meteorological science
and value-added
applications of weather
data

Organizing forums

to facilitate cross-
sector value-added
applications of weather
information

Supporting the public
and private sectors
in cross-sector
impact assessment,
vulnerability
identification, risk
assessment and
adaptation plans
and other climate
application services
in response to
climate change

Organizer

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Promotion Execution Date

Important
Issues

Revising laws
and policies to

create a favorable

environment for
weather industry
development

2021 White Paper on Transportation Technology Industry Policy

Development
Strategy

Revising
meteorology-
related laws and
regulations

Creating more
opportunities for
weather industry
development

Nurturing talents
with practical
skills

Implementation
Measures

Reviewing and revising
the Meteorological Act
by including regulations
for facilitating
development of
weather industry

Amending the
Regulation on the
Authorization of
Forecast Service of
Meteorological and
Marine Meteorological
Phenomena to allow
for more private sector
engagement in weather
industry

Reviewing and revising
the pricing standards
of the CWB’ s weather
information for easier
access to such
information

Providing assistance

in the form of policies,
contracts, techniques,
collaborations, and
grants to provide

more employment
opportunities for
professionals along the
value chain

Holding an industry
expo to facilitate
interactions and
collaborations

Assisting universities
and colleges in
providing more and
better meteorological
forecasting and
application courses
and practical training,
and coordinating with
these institutions to
conduct examination
for weather forecaster
certification and
qualification

Organizer

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Central Weather
Bureau, MOTC

Promotion Execution Date

Co-organizer 2020to  2023t0 2026 to
2022 2025 2029
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Appendix 2 Important Milestones

Date

2019/9/5

2019/9/6

2019/9/11

2019/9/17

2019/9/18

2019/9/19

2019/10/5

2019/10/14

2019/10/17

2019/10/21

2019/10/25

2019/10/25

2019/10/30

Event

MOTC Smart Electric Bus Technology Industry Panel Discussions

MOTC Board of Transportation Technology Industries Inaugural Conference

MOTC UAS Forum

MOTC Panel Discussion

Trans-SMART The Pilot of the New Future

Smart Public Transportation Service Technology Innovation Seminar Session

Bicycle and Tourism Task Force 2020 Bicycle Advocacy Camp

Smart Logistics Service Task Force First Consultation Meeting

R-Team Railway Technology Industry Inaugural Conference

Smart port and Airport Service Task Force First Meeting

Smart Electric Motorcycle Technology Task Force First Consultation Meeting

Smart Public Transportation Service Task Force First Consultation Meeting

Transportation Big Data Task Force First Consultation Meeting

Organizer

Department of
Railways and
Highways

Ministry of
Transportation and
Communications

Institute of
Transportation

Ministry of
Transportation and
Communications

Ministry of
Transportation and
Communications

Institute of
Transportation

Tourism Bureau

Department of
Navigation and
Aviation

Railway Bureau

Department of
Navigation and
Aviation

Department of
Railways and
Highways

Directorate
General of
Highways

Information
Management
Center

Date

2019/10/30

2019/10/30

2019/11/1

2019/11/5

2019/11/5

2019/11/5

2019/11/6

2019/11/7

2019/11/7

2019/11/8

2019/11/8

2019/11/11

2019/11/11

2021 White Paper on Transportation Technology Industry Policy

Event

5G Transportation Experimental Field Task Force First Consultation Meeting

Bicycle and Tourism Task Force Second Consultation Meeting

Smart Logistics Service Task Force Second Consultation Meeting

Cross-border Omni-channel Innovative Smart Logistics Forum

Smart Electric Bus Technology Task Force First Consultation Meeting

Transportation Big Data Task Force Second Consultation Meeting

UAS Technology Task Force First Consultation Meeting

Railway Technology Task Force First Consultation Meeting

Taiwan UAS Application Demand Conference

Smart Electric Motorcycle Technology Task Force Second Consultation
Meeting

Smart Public Transportation Service Task Force Second Consultation
Meeting

UAS Technology Task Force Second Consultation Meeting

Railway Technology Task Force Second Consultation Meeting

Organizer

Office of Science
and Technology
Advisors

Tourism Bureau

Department of
Navigation and
Aviation

Department of
Navigation and
Aviation

Directorate
General of
Highways

Information
Management
Center

Institute of
Transportation

Railway Bureau

Institute of
Transportation

Department of
Railways and
Highways

Directorate
General of
Highways

Institute of
Transportation

Railway Bureau

215
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Date

2019/11/13

2019/11/13

2019/11/15

2019/11/15

2019/11/21

2019/11/22

2019/11/25

2019/11/28

2019/12/3

2020/7/2

2020/7/3

2020/8/20

2020/8/25

Event

5G Transportation Experimental Field Task Force Second Consultation
Meeting

Bicycle and Tourism Task Force Third Consultation Meeting

Smart Electric Bus Technology Task Force Second Consultation Meeting

Smart port and Airport Service Task Force Second Consultation Meeting

Board of Transportation Technology Industries Second Meeting

Board of Transportation Technology Industries Smart Public Transportation
Service Industry Forum

MOTC Transportation Technology Industry Policy Meeting

MOTC Ten Task Force Integration Meeting

National Transportation Technology Industry Meeting

Board of Transportation Technology Industries Third Meeting

UAS Technology Task Force Third Consultation Meeting

2020 R-Team Meeting

Smart Electric Motorcycle Technology Task Force Third Consultation
Meeting

Organizer

Office of Science
and Technology
Advisors

Tourism Bureau

Directorate
General of
Highways

Department of
Navigation and
Aviation

Ministry of
Transportation and
Communications

Institute of
Transportation

Ministry of
Transportation and
Communications

Ministry of
Transportation and
Communications

Ministry of
Transportation and
Communications

Ministry of
Transportation and
Communications

Institute of
Transportation

Railway Bureau
Department of

Railways and
Highways

Date

2020/9/1

2020/10/7

2020/10/16

2020/11/17

2020/11/26

2020/12/11

2020/12/14

2020/12/17

2020/12/21

2020/12/21

2020/12/22

2021/1/5

2021/1/6

2021 White Paper on Transportation Technology Industry Policy

Event

Panel Discussion on the Promotion of the Nationalized Domestic Light Rail
Construction Project

The First Taiwan Weather Industry Forum and the Third Climate Service
Workshop

Promotion of the Nationalized Domestic Light Rail Construction Project -
Vehicle and Power Supply System Group Panel Discussion

U-Team Press Conference

Technology Forum on the Smart and Safe Sharing Features of Electric
Motorcycles

Promotion of the Nationalized Domestic Light Rail Construction Project -
Power Supply System Group Panel Discussion

New Industry Cooperation in the Post-Epidemic Era: A Forum on the Port of
Taipei, Taoyuan International Airport and the Postal Park

Policy for the Implementation of the Nationalized Light Rail Construction
Project - Signal System Group Panel Discussion (no.1)

Board of Transportation Technology Industries Fourth Meeting

2020 Remote UAS Forward-looking Seminar

5G Transportation Experimental Field Task Force Third Consultation Meeting

Convenient Mobile Payment for Pioneering Buses Press Conference

Traffic Data Distribution Service Award and Outlook Forum

Organizer

Railway Bureau

Central Weather
Bureau

Railway Bureau

Institute of
Transportation

Office of Science
and Technology
Advisors

Railway Bureau

Department of
Navigation and
Aviation

Railway Bureau

Ministry of
Transportation and
Communications

Civil Aeronautics
Administration

Office of Science
and Technology
Advisors

Directorate
General of
Highways

Information
Management
Center
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> >

=) =)

g Date Event Organizer Date Event Organizer g

2. 2

. Policy for the Implementation of the Nationalized Light Rail Construction Office of Science B

; 2021/1/26 U ) . . . 9 . Railway Bureau Railway Technology Industry Issues Research Conference and Supply and §

Project - Signal System Group Panel Discussion (no.2) 2021/9/17 . and Technology
= Demand Matching Event . =
Advisors .

= =

Department of .

..5 Smart Electric Motorcycle Technology Task Force Fourth Consultation p . »

2021/1/28 - Railways and . . Institute of —

o Meeting . 2021/10/7 Drones—MOTC UAS Promotion Results Presentation ) o

o Highways Transportation —
(S

= 5

Directorate Taiwan

Harbor and Airport Green Energy Industry Task Force Second Consultation o

'_Z“ 2021/2/18 2021 Electric Bus Development Results and Prospects Forum General of 2021/10/13 B 9y Meetin v International Ports 2

o Highways 9 Corporation, Ltd. =

¢)

2 »
8

Central Weather The Second Taiwan Weather Industry Forum and the Fourth Climate Service Central Weather =)

2 2021/2/22 2021 Weather Industry Development Advocacy Symposium 2021/10/18 J E

i Bureau Workshop Bureau =

[¢)

. . . Taiwan . L . Office of Science E

Harbor and Airport Green Energy Industry Task Force First Consultation . 5G Smart Transportation Application Promotion Task Force Fourth )

2021/3/17 . International Ports 2021/10/27 . . and Technology =

Meeting . Consultation Meeting . —+

Corporation, Ltd. Advisors ¢

o,

L . ) . . Department of
The Smart Logistics Service Task Force First Consultation Meeting took L
2021/3/22 . Navigation and
place in 2021 .
Aviation

Institute of

2021/3/24 UAS Innovation and Application Symposium .
Transportation

. . . . . Department of
The Smart port and Airport Service Task Force First Consultation Meeting .
2021/3/26 . Navigation and
took place in 2021 L
Aviation

Institute of

2021/3/31 UAS Technology Task Force Fourth Consultation Meeting )
Transportation

Directorate
2021/4/30 Smart Public Transportation Service Task Force Third Consultation Meeting General of
Highways

Office of Science
Motorcycle-friendly Sharing Environment Advocacy and Commercial Service
2021/8/13 . and Technology
Promotion Event .
Advisors

Office of Science
2021/8/16 Smart Electric Bus Industry Linkage Promotion Event and Technology
Advisors
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