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| Background

According to the National Greenhouse Gas Emission Inventory Report ( [ 5% 18 = 58 58 £ 505 MRk & ), Taiwan's
transportation sector greenhouse gas emissions reached 36.294 million metric tons of CO: equivalent in 2023.
Under the Taiwan Carbon Reduction Action Plan ( 2 /& 4258 Jfi i T8 512 ), the transportation sector must reduce
emissions by 7.6 million metric tons by 2030 compared to the baseline year, representing a 20% reduction target.
However, as of 2023, only a 4.4% reduction has been achieved. Since over 90% of transportation sector carbon
emissions come from gasoline and diesel vehicles, accelerating vehicle electrification over the next five years is
critical for carbon reduction. The government has set targets for 2030 including a 5% penetration rate for electric light
commercial vehicles, 600 electric heavy-duty trucks, and 34,000 public charging stations. However, current logistics
vehicle electrification is constrained by high vehicle costs, insufficient energy replenishment infrastructure, and the
lack of established low-carbon business models.

To achieve carbon reduction targets and promote logistics industry transformation, the approach of utilizing
" Technology Integration and Sandbox Pilot for Low-Carbon, High-Efficiency Logistics" as a strategic implementation
tool has been planned. Through sandbox pilot demonstration, combined with Al intelligent dispatching, port
logistics Al optimization, and autonomous vehicle logistics across three major dimensions, cross-domain technology
integration and institutional innovation trials will be conducted to establish reproducible and scalable low-carbon
logistics business models, supporting Taiwan's national net-zero transportation policy objectives.

| Global Outlook and Domestic Progress

1. Global Outlook
1.1 RoAD to the L4 (Japan)
Japan’s RoAD to the L4 (Project on Research,

demonstration, and deployment. As a key pillar of
Japan’s mid- to long-term policy roadmap for automated
logistics, the project adopts a three-phase framework
addressing technology maturity, infrastructure readiness,

Development, Demonstration and Deployment of
Automated Driving toward Level 4) is a logistics-
oriented autonomous driving initiative jointly promoted
by the Ministry of Land, Infrastructure, Transport and
Tourism (MLIT) and the Ministry of Economy, Trade
and Industry (METI). The project aims to advance
Japan’s logistics automation from the experimental stage
to practical Level 4 autonomous driving applications
through an integrated strategy encompassing research,

and the institutionalization of regulations.

The first phase (2023-2025) focuses on environmental
preparation, installing road sensors, V2X communication
devices, remote monitoring systems, and emergency
response mechanisms to build foundational conditions
for safe autonomous operations. Phases two and three
(2026-2035) advance from demonstrations on a 100-km
Shin-Tomei Expressway section (Suruga Bay—Numazu to



Hamamatsu) using Level 2 trucks with safety drivers—
testing night operations, tunnel communication issues,
faults, and mixed traffic at 70 km/h—to large-scale Level
4 deployment across Kanto to Kansai, with legalized
frameworks and centralized multi-operator monitoring
for a comprehensive autonomous logistics ecosystem.

1.2 StreetDrone (UK)

StreetDrone (UK), in partnership with Kramer Group
(Netherlands) and Terberg Special Vehicles (Belgium),
has deployed a fleet of autonomous terminal tractors
at the Port of Rotterdam to enable Level 4 automated
driving for intra-terminal logistics in a controlled port
environment.

The system incorporates remote teleoperation
capabilities, allowing a single operator to oversee up to
10 vehicles simultaneously for emergency interventions,
thereby optimizing operational efficiency, reducing
labor requirements, and maintaining safety standards.
Additionally, it achieves carbon emission reductions
through minimized brake wear, optimized low-
energy routing, and integration with electric trucks,
demonstrating a scalable commercial model for industrial
park logistics decarbonization.

2. Domestic Progress

Taiwan's transportation sector has clearly defined its
carbon reduction direction based on the Third-Period
Transportation Sector Greenhouse Gas Reduction Action
Plan Strategy ( 55 =} 48 # 2 ' 0 23 4B DBk B 47 80 77
% %R M%), establishing three major pillars: "Improving
public and shared transportation," "Promoting vehicle

"

electrification and decarbonization," and "Enhancing

transportation energy efficiency."

Regarding logistics vehicle electrification, the
government provides commercial vehicle replacement
subsidies through the Carbon Reduction Flagship Plan
(IR % JE B ), offering 500,000 NTD per light
commercial vehicle and 600,000 NTD per heavy-duty
truck, encouraging businesses to adopt low-carbon
emission or electric vehicles. Simultaneously, a national
public charging infrastructure deployment plan is being
promoted, targeting 34,000 charging stations.

Regarding maritime operations, Taiwan Port Corporation
is actively implementing the "Green Port Incentive
Program," encouraging the replacement of cargo handling
equipment with electrified alternatives, including low-
carbon tugboats and cranes, helping ports transition to
low-carbon operations. Additionally, Taiwan's maritime
and port information systems have undergone multiple
data integration initiatives, establishing service platforms

under respective regulatory authorities, including MTNet
(Maritime Transport Network), TPNet (Taiwan Port
Network), CPT (Customs-Port-Trade Single Window),
and [oT AloT 24/7 monitoring systems. These platforms
provide online services from vessel arrival forecasting,
port entry requests, post-container discharge customs
clearance, and dynamic tracking from container trucks
to cargo owners, already providing the foundation for
establishing a port logistics Al platform. Through port
intelligent transportation initiatives, real-time traffic
information from both port areas and surrounding roads
is integrated, enabling smooth operations and supporting
electric commercial vehicle deployment.

Regarding air cargo, Taoyuan International Airport
Corporation is actively advancing an aviation cargo
information integration platform, coordinating various
units to provide basic data interconnection functions,
including real-time statistics and tracking of various
cargo inflow, outflow, and transshipment volumes, and
integrating information from flights, ground service
companies, warchouse operations, and transportation
providers. The corporation has also introduced automated
storage and retrieval systems, replacing manual
dispatching with automated warechousing and forklift
systems.

The Ministry of Transportation continues promoting
intelligent transportation and drone technology
development, having established the "Drone Technology
Industry Task Group" ( % A # £} £7 & £ /N 4H ) to
lay foundations for future logistics automation and
emerging vehicle applications. The Civil Aviation
Administration has compiled drone operations manual,
providing standards and guidelines for government
agencies, schools, and legal entities conducting drone
activities, including capability reviews and operation
manual development. The Executive Yuan approved
the "Autonomous Vehicle Industry Development
Coordinating Plan" ( 8 A\ B E £ ¥ RAEAEE ) in
October 2025, establishing a drone industrial ecosystem
and diverse applications.

Meanwhile, the Department of Industrial Technology
of the Ministry of Economic Affairs leverages the
regulatory sandbox under the Unmanned Vehicle
Technology Innovation Experimentation Act ( # A &
B R Bl & 58 (%15 ) to relax regulatory constraints,
accelerating industry-academia-research collaboration in
the R&D and real-world validation of land, sea, and air
unmanned vehicles while establishing an autonomous
supply chain and commercialization pathways.

However, current logistics vehicle implementation of Al



energy management, intelligent dispatching, and drone
delivery applications remains in early stages, requiring
evidence-based pilot demonstration of technology
maturity and regulatory framework feasibility. Future
integration of low-carbon vehicles, Al smart logistics,

and autonomous vehicle sandbox trials will help develop
systematic solutions for low-carbon and efficient
logistics, providing concrete evidence for the Ministry
of Transportation's net-zero transportation policy
advancement.

' Strategic Planning Frameworks

This strategy proposes three key technological initiatives: Al-enhanced efficient logistics delivery models, low-carbon

green smart maritime and air hubs, and autonomous vehicle logistics sandboxes

Technology Integration and Sandbox Pilot for
Low-Carbon, High-Efficiency Logistics

0 Al-Driven Efficient Logistics
and Delivery Systems

+ Logistics Digitalization:
Introduce Al applications
at the logistics delivery
stage to deepen
decarbonization
outcomes.

+ Target for 2028: Led by
the Ministry of Economic
Affairs, Ministry of
Transportation,

+

Low-Carbon Smart Maritime
and Air Hubs

Promote integration of
public-private sector information
as the foundation for developing
maritime and air transport Al
logistics.

Advance electrification and
automation of loading/unloading
equipment and transport
vehicles to reduce emissions from
vehicles and machinery.

Target for 2028: Led by the Ministry
of Transportation, Ministry of
Economic Affairs, Taipower, and
Customs Administration of the

9 Autonomous Vehicle Logistics Sandbox

+ The Department of Technology, MOEA,

through the “Unmanned Vehicle
Technology Innovation Experimentation
Act (A BEEHZRIFAEER(Z6)" regulatory
sandbox, relaxes regulations to encourage
industry-academia-research investment in
automatic vehicle R&D and pilot testing.

Promote the introduction of autonomous
vehicles in industrial parks and trunk line
areas, and conduct trials of electrified
autonomous vehicle logistics through
sandbox mechanisms.

Target for 2028: Led by the Ministry of
Transportation (Science and Technology
Division, Institute of Transportation) and
Ministry of Economic Affairs

and Ministry of Environment Ministry of Finance

Q Strategy 1: Al-Driven Efficient Logistics and
Delivery Systems

To improve energy efficiency and carbon reduction
outcomes across Taiwan's logistics transport system,
incentives should be designed to encourage logistics
operators to adopt Al-integrated delivery management
systems. These systems would incorporate energy-
efficient cold chain technologies, intelligent scheduling,
and evolutionary route optimization algorithms. By
analyzing real-time data on traffic flows, weather
conditions, cargo characteristics, and delivery demands,
the systems would automatically generate optimal
transport routes and schedules, thereby reducing empty
running rates and redundant trips. This approach would

not only significantly enhance the overall energy
efficiency of electrified logistics networks but also help
operators lower operational costs.

) Strategy 2: Low-Carbon Smart Maritime and Air
Hubs

Consider establishing a public port operations
information platform and promoting public-private sector
integration of information services as the foundation
for advancing port digitalization and Al applications,
thereby improving operational efficiency and facilitating
decarbonization. For air transport, develop an integrated
air cargo information platform to strengthen operational
coordination and information transparency. Port handling
equipment should transition to electrification and



automation, enabling autonomous loading/unloading,
intelligent path planning, and efficiency gains.

Additionally, both ports and airports should promote
the electrification and automation of transport vehicles,
including the introduction of electric container trucks
and autonomous transport vehicles in port and airport
zones, alongside dedicated vehicle power replenishment
systems.

W Strategy 3: Autonomous Vehicle Logistics
Sandbox

Newly developed industrial parks offer substantial
potential for large-scale planning and pilot implementation,
positioning them as priority demonstration sites for

commercializing electrified autonomous logistics
vehicles. It is recommended to conduct closed-loop
pilots in designated areas such as intra-park roads,
inter-park trunk lines, and logistics distribution centers
through a regulatory sandbox mechanism. This would
systematically accumulate operational data, safety
records, and commercial viability evidence for domestic
autonomous driving technologies. Concurrently, provide
financial incentives via vehicle technology R&D
subsidies, vehicle and charging equipment subsidies,
and operational cost support to enhance industry
participation. Sandbox trials would validate autonomous
vehicle safety mechanisms while enabling regulatory
flexibilities essential for commercialization.

| Potential Benefits

By establishing low-carbon logistics sandbox validation sites, this strategy would complete pilot demonstrations

of optimized low-carbon high-efficiency logistics, creating benchmarks for decarbonization across Taiwan's land,

sea, and air logistics domains. Aligned with the "Commercial Vehicle Electrification and Decarbonization Flagship
Action Plan" ( 75 F B9 & B b e Bk L B iE A 1 T 8 513 ) and the " Unmanned Vehicle Industry Development

Coordinating Plan," ( & A & B &= ¥ 3 B ZEARIETE ) the low-carbon logistics transition would drive achievement

of targets such as 3,600 electric heavy trucks by 2035 and 1.33 million tons of CO2 reductions, while fostering

autonomous vehicle logistics applications.
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