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Executive Summary

Background

According to IEA data®, global greenhouse gas (GHG) emissions have continued their upward
trajectory. In 2021, GHG emissions reached 40.8 gigatons of carbon dioxide equivalent (CO.e),
surpassing the historic peak level in 2019 and reaching a record high. In 2021, China is the largest
emitter of GHG, accounting for 30% of global emissions, while rising to the second-largest emitter
in terms of its historical cumulative emissions (since 1850)?. GHG can linger in the atmosphere for
thousands of years and can have an enduring and large-scale impact on climate change. As a
responsible global power, China must, through its own efforts, significantly reduce its accumulated
carbon emissions by mid-century, reach and lower carbon peak as soon as possible, and rapidly cut
down its emissions to achieve its net zero agenda ahead of schedule. Significantly reducing
cumulative carbon emissions would also serve to bolster China’s voice and leverage in international

climate negotiations.

Net zero emissions refer to an equilibrium between GHG (CO.e) emissions and absorption. In
other words, it seeks to negate GHG production by eliminating an exact amount. The Kyoto
Protocol stipulates six kinds of greenhouse gases, namely carbon dioxide (CO,), methane (CH,),
nitrous oxide (N,O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride
(SFe). For the transportation sector, CO, remains the most crucial type of GHG emissions. In 2014
(the most recent year for which official emissions data is available), CO, emissions account for 99%
of China’s total transportation GHG emissions. Hence, this study only discusses transportation CO;
emissions and does not currently include other GHG gases. Unless otherwise specified, the term

“carbon emissions” in this study exclusively pertains to CO, emissions.

The transportation sector contributes more than 1/5 of global CO, emissions. The
decarbonization process in the sector will significantly influence the scale of global emissions and
the realization of the goal to control global average temperature rise within 2°C or even below

1.5°C. Currently, transportation accounts for 10% of China’s total carbon emissions, and this

® |EA, Global Energy Review: CO, Emissions in 2021.
@ Carbon Brief, https://www.carbonbrief.org/analysis-which-countries-are-historically-responsible-for-climate-change/
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percentage is increasing annually, making it one of the key areas in supporting China's goal for
carbon peak and carbon neutrality. As the leading industry reflective of national economic
development and as individual incomes continue to rise, the demand for transportation
corresponds to this growth. China’s emission reduction in the transportation sector is facing the dual
pressure of achieving domestic carbon neutrality and supporting global climate goals. In response
to this challenge, official documents put forth phased goals and guiding principles in accelerating
the greening and low-carbon transformation of the transportation sector, as well as realizing future
sustainable transportation development. Such documents include Action Plan for Carbon Peak by
2030, Comprehensively Implementing the New Development Concept in the Path toward Carbon
Peak and Neutrality, and the Implementation Plan for Pollution and Carbon Emission Reduction

Synergy, and others.

Road transportation is the most crucial and largest emission source, amounting to 85% of
China’s total carbon emissions in the transportation sector, which makes it the absolute key in
emissions reduction. An in-depth analysis of the medium- and long-term emissions reduction
efforts on road transportation based on the MRV principle will keep tracking these emission
reduction effects and strategizing future directions, which will then in turn provide guidance for the

formulation and course-correction of road transportation emission reduction policies.

China has vast and diverse territories in terms of regional geographical location, climate
characteristics, economic development, new energy vehicle proliferation, and infrastructure
development, which will affect the path and strategic implementation of road transportation net-
zero goals. Over the years, the implementation of many policy objectives has been carried out via a
“demonstration first, proliferation later” model. The experience accumulated in trial regions will offer
valuable references for other areas. In the process of promoting the realization of the carbon peak
and neutrality goals, the above model has apparent values for reference. Guangdong Province has
China’s largest economy. It has two megacities, Shenzhen and Guangzhou, are at center of the
Guangdong-Hong Kong-Macao Greater Bay area, and therefore has inherent advantages in policy
implementation and innovation. It has the ability and superior resources in exploring sound and
creative implementation measures and policy tools for China’s transportation carbon peaking and

neutrality goals.

Research Methodology
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This study focuses on Guangdong Province's Road Transportation sector, establishes a
Transportation Long-Term Energy and Emission Model (TLEEM) based on the “bottom-up” emission
methodology, and analyzes the impacts of different scenarios on medium- and long-term emission
reduction pathways and its subsequent effects on the power grid. Based through this analysis,
annual carbon budgets at the provincial and regional levels are formulated in order to ensure
annual carbon emission reductions are sufficiently measured and accounted. This study includes
Pearl River Delta cities of Dongguan, Huizhou, Zhongshan, Foshan, Zhuhai, Jiangmen and
Zhaoging; and non-Pearl River Delta cities of Meizhou, Chaozhou, Shantou, Shanwei, Jieyang,

Shaoguan, Heyuan, Qingyuan, Yunfu, Yangjiang, Maoming and Zhanjiang, a total of 12 cities.

The 2006 IPCC Guidelines for National Greenhouse Gas Emissions Inventory pointed out that
emissions in the transportation sector only include direct emissions generated during the use of
vehicles. This study also adopts this classification. Unless otherwise specified, this study refers to the

direct emissions of vehicles as carbon emissions.

For regional emission assessments, a comprehensive consideration of various factors leads to
better differentiation of emissions sources and a more accurate outcome. Our research categorizes
Guangdong Province into four tiers based on factors such as regional economic level, industry
characteristics, and policy formulation and implementation. These tiers are Shenzhen (Tier 1),
Guangzhou (Tier 2), other Pearl River Delta regions (Tier 3), and non-Pearl River Delta regions (Tier
4). Higher tiers have a faster pace towards achieving net zero emissions from road transportation.
Within each tier, road vehicles are divided into two broad categories: passenger vehicles and
commercial vehicles. Passenger vehicles are further sub-divided into taxi (ride-hailing), online ride-
hailing, and private cars, while commercial vehicles include city buses, school buses, other
passenger buses, city logistics vehicles, sanitation vehicles, dump trucks, refrigerated trucks, general

trucks, other specialized vehicles, and semi-trailer tractors (see Figure 7).
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Guangdong Road Transportation
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River Delta River Delta ordered taxi Other passenger
(Third Tier) (Fourth Tier) Private cars Dump truck |
Vehicle

Refrigeration truck |

Regular trucks |

Other specialized
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INNNNENI

Semi-trailer tractors |

ES-FIGURE T GUANGDONG PROVINCE ROAD TRANSPORTATION RESEARCH FRAMEWORK,
BY VEHICLE AND BY REGION

There are four major approaches to reduce road transportation emissions:

1) Reducing the overall level of car ownership. For passenger vehicles, some can leverage
more advanced car-sharing service platforms and future autonomous driving modes, while
others can turn to slower means of transportation or green public transportation.
Commercial vehicles will need to rely on a combination of various transportation methods
to increase the percentage of low-energy and low-emission transportation methods.

2) Reducing the travel distance of motor vehicles. Many methods in achieving this are similar
to those used in reducing car ownership.

3) Reducing average vehicle energy consumption and emissions. If only vehicular direct
emissions are considered, this part then mainly relies on the continuous reduction of
energy consumption of traditional fuel vehicles.

4) Promoting new energy vehicles, especially pure battery electric vehicles and hydrogen fuel

cell vehicles; and utilizing low-carbon biofuels.



Scenario Developments

In order to assess the impact of existing policies and analyze the medium- and long-term
emission reduction potential for road transportation in Guangdong Province, the study simulates

four scenarios and their corresponding deducted results:

1) Baseline scenario, which is based on existing policy strategies. In this scenario, factors such
as the level of vehicle electrification and the proportion of alternate fuel vehicles such as
natural gas are all based on existing policies or industry goals. For years without official
data, inferences are made based on the natural continuation of existing policies.

2) 2060 net zero scenario, which is to achieve carbon neutrality in Guangdong's road
transportation carbon emissions by 2060.

3) 2050 net zero scenario, which is to achieve carbon neutrality in Guangdong's road
transportation carbon emissions by 2050.

4) Optimized 2050 net zero scenario. This scenario is premised upon the 2050 net zero
scenario but hypothesizes a major structural adjustment and optimization of travel and
transportation, which would in turn lead to a substantial decrease in vehicle ownership and
vehicle kilometer traveled (VKT) when compared with that of the other three scenarios
(structural adjustments in travel and transportation are not taken into account in the other
three scenarios). Compared with the 2050 net zero scenario, the overall carbon emissions
in this scenario are lower and decline faster.

The projected data for the 2060 and 2050 scenarios are based on the ultimate emissions
target, the premise for the reversely deduced development of the new energy vehicle

penetration rates.
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ES-TABLE T MAIN PARAMETERS AND RESULTS OF REGIONAL DEDUCTION FOR THE FOUR SCENARIOS

2050
, 2060 Net 2050 Net o
Baseline Optimized
2020 ) Zero Zero
Scenario ) ) Net Zero
Scenario Scenario )
Scenario
Transportation needs and Structural Optimization (~2060)
Shenzhen 170 230 190
Guangzhou 132 260 205
Number of
) Other Pearl
passenger vehicles/ , 248 400 340
River Delta
thousand people
Non-Pearl
_ 130 380 320
River Delta
Shenzhen 2,014 3,873
) Guangzhou 21,614 44,280
Freight turnover,
. Other Pearl
billion tons i 2,416 5,126
) River Delta
kilometers
Non-Pearl
: 1,530 4,610
River Delta
Shenzhen 22% 20% 14%
Guangzhou 3% 5% 3%
Proportion of road Other Pearl
_ _ 27% 28% 20%
freight turnover River Delta
Non-Pearl
_ 57% 58% 45%
River Delta
Vehicle energy efficiency
64 (fuel In 2025, 2030, and 2035, fuel consumption per vehicle
4 (fu
Traditional passenger car, L/100km _ will reach 5.5, 5.0, and 4.5 L/100km, respectively
consumption) ) o
(under NEDC working condition)
In 2025, the fuel consumption of passenger cars and
_ trucks will be reduced by 10% compared to that of
Varies

Traditional commercial vehicle

according to
vehicle type
and weight

2019.

In 2030, compared to that of 2019, it will be reduced
by more than 15% and 12% respectively.
In 2035, compared to that of 2019. It will be reduced
by more than 20% and 15% respectively.

Penetration rate of additional and re

placed new energy vehicles

Other Pearl
i 100% 100% for 2020 and beyond
) ) River Delta
Taxi/Online Ordered
. 100% for
Taxi Non-Pearl
, 88% 2025 and 100% for 2023 and beyond
River Delta
beyond
) i 100% by | 100% for 2036 100% for 2026 and
Private vehicle Shenzhen 21%
2060 and beyond beyond
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100% for 2039

100% for 2029 and

Guangzhou 8%
0 ? and beyond beyond
Other Pearl 204 100% for 2042 100% for 2032 and
River Delta ’ and beyond beyond
Non-Pearl 29 100% for 2045 100% for 2035 and
River Delta ’ and beyond beyond
City bus 100% 100% for 2020 and beyond
50%
School bus 0
(2060) .
100% no later than 2055 (non-Pearl River
No less
Delta)
Other passenger cars 4~26% than 50%
(2060)
Sanitation vehicles, light
. ! 4 § / 100% for 2035 and beyond
delivery/refrigeration trucks
Dump and ordinary | Other Pearl y 20% 100% for 2055 100% for 2045 and
trucks, other River Delta (2060) and beyond beyond
specialized vehicles,
semi-trailer tractors,
, Non-Pearl 20% 100% for 2060 100% for 2050 and
mid-heavy ) /
River Delta (2060) and beyond beyond

delivery/refrigeration
trucks

Note: the 2020 data in the table above are statistical data from the Statistical Yearbook and the Ministry of Industry and

Information Technology. The scenario-related data is inferred by the author from relevant policies and other studies. The

penetration rate of new energy vehicles is reversely deduced according to the final emission reduction target.

Research Discoveries and Results

The main findings of this study are as follows:

1) Total oil consumption will decrease dramatically with the application of various emission

reduction measures. Under the 2060 net zero scenario, the total road transportation oil

consumption in Guangdong Province between 2020 and 2060 will be reduced by nearly 300 million

tons compared with the baseline scenario, a drop of 34%. If carbon neutrality can be achieved by

2050, the cumulative total oil consumption can be reduced by 400 to 440 million tons compared

with the baseline scenario, which is a reduction of up to 50% (Figure 2). If we assume an import

ratio of 70%, these calculations will lead to a reduction of 310 million tons in oil imports and,

subsequently, of 155.5 billion USD (2021 exchange rates) in foreign exchange savings.
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ES-FIGURE 2 CUMULATIVE OIL CONSUMPTION AND RELATIVE REDUCTION IN FOSSIL FUEL CONSUMPTION
FOR ROAD TRANSPORTATION IN GUANGDONG PROVINCE UNDER VARIOUS SCENARIOS, 2020-2060

2) These measures will accelerate carbon peaking and dramatically reduce overall carbon
emissions. While carbon peak at the national level is typically achieved around 2030, under our
scenarios, carbon peaking for Guangdong road transportation emissions will no later than 2025,
and it can be accelerated to 2024 under the 2050 net zero scenario. Under the optimized 2050
NetZero scenario, road transportation carbon emissions can enter a plateau in a short period of
time. Compared with the baseline scenario, the other three scenarios all yield considerable CO,
emission reductions. From 2020 to 2060, the 2060 net zero scenario reduces carbon emissions by
more than 1 billion tons, a reduction ratio of 35%. The 2050 and optimized 2050 net zero scenarios
reduce 47% and 51%, respectively. Achieving carbon neutrality as early as possible will minimize the
total amount of CO, emitted into the atmosphere and reduce its long-term impacts on global

climate change (see Figures 3 and 4).
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Note: The cumulative value under each scenario is the total amount of road transportation carbon emissions from 2020 to
2060, and the percentage is the cumulative emission reduction ratio of the particular net zero scenario relative to the

baseline scenario.

ES-FIGURE 4 CUMULATIVE ROAD TRANSPORTATION CARBON EMISSIONS AND RELATIVE EMISSION
REDUCTIONS IN GUANGDONG PROVINCE UNDER VARIOUS SCENARIOS, 2020 10 2060

3) There are distinct variations of developmental trends in Shenzhen, Guangzhou, other Pearl
River Delta regions, and non-Pearl River Delta regions. Shenzhen will be the first to achieve carbon
peak in road transportation emissions. Under the baseline and 2060 net zero scenario, Shenzhen
will peak in 2024. Under the 2050 net zero scenario, this date is brought forward to 2023. Non-Pearl

River Delta regions have the latest peak time. Under the baseline scenario, this region will peak in
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2028. Under the 2060 and 2050 net zero scenarios, it will peak in 2027 and 2026, respectively.

Guangzhou and other Pearl River Delta regions will peak mostly in around 2025 (see Figure 5).
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ES-FIGURE 5 REGIONAL ROAD TRANSPORTATION CARBON EMISSION TRENDS
UNDER THE BASELINE AND 2050 NET ZERO SCENARIOS

4) Different vehicle types contribute various amounts to road transportation carbon emissions.
Passenger cars, semi-trailer tractors, urban delivery vehicles, and dump trucks are the largest carbon
emitters. Carbon emissions from other specialized vehicles, ordinary trucks, and other passenger
vehicles are in the third tier. Under the baseline scenario, by 2060, carbon emission shares from
passenger vehicles will drop to 8% while that from semi-trailer tractors will rise to 30% (see Figure
6). Carbon emissions from passenger vehicles will peak around 2026, that from urban delivery
vehicles and dump trucks around 2025, and that from semi-trailer tractors around 2040 (see
Caption-Table 2). A more comprehensive and aggressive roadmap is needed for medium and

heavy-duty commercial vehicles to reduce carbon emissions.
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ES-FIGURE 6 CARBON EMISSIONS DISTRIBUTION BASED ON VEHICLE TYPE, THE BASELINE SCENARIO

ES-TABLE 2 CARBON PEAK CHART BASED ON VEHICLE TYPE

Vehicle Type

Baseline scenario

2060 net zero
scenario

2050 net zero
scenario

Optimized 2050 net
Zero scenario

Taxi/Online-
ordered taxi

Already declining

Private vehicle

~2026

~2025

~2024

City bus/
school bus/
other passenger
vehicles

Already declining

Refrigeration
truck

~2025

Plateau

Regular truck

Already declining

Urban delivery
truck

~2025

Plateau

Dump truck

~2025

~2024

Plateau

Sanitation truck

~2023

Other specialized
vehicles

~2028

~2026

~2025

Semi-trailer
tractors

~2040

~2025

Plateau

5) Different combinations of emission reduction measures should be utilized and emphasized

during various periods for maximum efficiency. The change in travel behavior and adjustments in

freight structure have great potential for emission reduction before 2040. In later periods, due to
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substantial increases in the proportion of new energy vehicles in the fleet, reduction effects of the
aforementioned two methods will gradually decline. The emission reduction potential generated
through the promotion and application of new energy passenger vehicles will reach its peak
between 2030 and 2040, while that of new energy commercial vehicles will occur after 2040, making

them the main driving forces supporting road transportation emission reductions in later periods.

When compared with the baseline scenario, the optimized 2050 net zero scenario will
cumulatively reduce approximately 1.5 billion tons of CO, between 2020 and 2060. The utilization of
new energy consumer vehicles cumulatively contributed 64% of emission reductions, new energy
passenger vehicles contributed 27%, while travel method change and freight structural adjustments

contributed 3% and 5%, respectively (see Figure 7 and Caption-Table 3).

ES-TABLE 3 CUMULATIVE EMISSION REDUCTION POTENTIAL OF VARIOUS MEASURES OVER TIME (FROM THE
BASELINE SCENARIO TO THE OPTIMIZED 2050 NET ZERO SCENARIO)

2020-2030, cumulative |2030-2040, cumulative |2040-2050, cumulative |2050-2060, cumulative |2020-2060, cumulative
New energy vehicle promation
(passenger cars), million tons 4001
New energy vehicle promation
(commercial vehicles), million tons 9390
Travel method changes (passenger
cars), million tons 467
Freight structural adjustments,
million tons 02 | 742
Cumulative, million tons 4487 1460.0

Note: Data in the table are calculated by the author through referencing research

6) The rapid increase in new energy vehicles will accelerate growth in electricity consumption:
by 2060, electric vehicle consumption of electricity will reach 82.1to 137.4 billion kWh, which will
account for 5.8-9.8% of Guangdong’s total electricity consumption (see Figure 8). In terms of power
distribution, widespread haphazard charging of electric vehicles will affect the stability of the power
grid, which can be alleviated through smart charging, battery swapping, and vehicle-to-grid systems

(VeG).
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Note: Total energy consumption for Guangdong Province combines precedential data since 2000, along with the 14" Five-

Year development plan, dual carbon goals, economic development, and a myriad of other factors, and is predicted through
the LEAP model.

ES-FIGURE 8 FORECAST OF TOTAL POWER CONSUMPTION OF ELECTRIC VEHICLES IN GUANGDONG
PROVINCE UNDER VARIOUS SCENARIOS
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Propose the Roadmap for Guangdong Road Transportation Carbon
Neutrality

Achieving carbon neutrality is the ultimate goal for road transportation sector. For Guangdong
Province, road transportation emissions have not yet peaked and the pathway to reaching carbon
neutrality remains lengthy. In order to better achieve carbon neutrality, this study recommends the
formulation of a comprehensive blueprint. Based on the research results, this study proposes two
sets of roadmaps, each reverse-derived from 2060 and 2050 as the target year for reaching carbon

neutrality in road transportation emissions (Figure 9).

In the 2060 net zero roadmap, the main task for non-Pearl River Delta regions is to achieve
carbon peak as soon as possible prior to 2030, while the other regions should shorten the plateau
period and begin reducing carbon emissions after reaching the peak. In terms of promoting new
energy passenger vehicles, due to the expansion of the new energy passenger vehicle market, there
will be no significant challenges in raising awareness and vehicle promotion. However, as the user
base for electric vehicles has expanded to a significantly large community, continued rapid growth
would require construction and strategic deployments of various supporting infrastructures. For new
energy commercial vehicles, the roadmap is developed by referencing the electrification goals of
the public sector as put forth by the state and some cities, such as the full electrification of public
transportation before 2035. In reality, however, in certain underdeveloped regions (such as the non-
Pearl River Delta regions), public transport electrification is still at relatively low levels, hence

highlighting the long path ahead in realizing carbon neutrality.

In the optimized 2050 net zero roadmap, in order to further reduce overall carbon emissions,
this study recommends continuously advocating green travel methods, while taking advantage of
interprovincial rail and water transportation to develop multi-modal freight structures. This would
greatly reduce the share of road transportation, though subregional planning in consideration of

regional differences.

The precedent from developed nations reveals that carbon reductions in the transportation
sector are slower than that of other sectors, and most developed regions in the world set 2050 as
the target for carbon neutrality. Guangdong province has unique advantages in economy, policy,
and industry, and is fully capable of being the leader and setting an example for the country. This

study recommends Guangdong Province formulate a road transportation decarbonization strategy
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based on the optimized 2050 net zero roadmap. In comparison to the 2060 net zero roadmap,

achieving the optimized 2050 roadmap will achieve multiple benefits (see Caption-Table 4).

However, it should be noted that policy development and implementation should all need to take

into consideration the regional and even national contextual situations, and an effective policy

impact assessment should be conducted.

ES-TABLE 4 EVALUATION OF THE EFFECT OF IMPLEMENTING THE OPTIMIZED 2050 NET ZERO ROADMAP

(COMPARED TO THE 2060 NET ZERO ROADMAP)

Compared to implementing the 2060 Net
Zero Roadmap

Time in Reaching Carbon Neutrality

Brought forward by 10 years (2050)

Carbon emissions peak level

-5.4 million tons (-5.4%)

Cumulative oil consumption, 2020-2060

-139 million tons (-24%)

Cumulative foreign exchange savings from oil
imports, 2020-2060*

$69.7 billion

Cumulative carbon emissions, 2020-2060

-460 million tons (-25%)

Cumulative carbon emission reduction from 2021
levels, 2020-2060

3.9%

Note*: Calculated with the assumption that 70% of oil consumption are imported, oil prices are estimated from 2021 levels. in

2021, national carbon emissions are approximately 11.9 billion tons. The above figures are from IEA-Global Energy Review:

CO, Emissions in 2021.
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ES-FIGURE 9 GUANGDONG PROVINCE ROAD TRANSPORTATION NET ZERO EMISSIONS ROADMAPS FOR 2060 AND 2050
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Proposed Quantitative Emission Reduction Targets and Annual Carbon
Budget at the Provincial and City Level

A reliable, high-quality accounting of carbon emissions is the basis for measuring the
effectiveness of emission reduction efforts. Such quantitative work requires an unbiased, scientific,
and operable mechanism. Internationally, the IPCC proposed the concept of carbon budget. This
budget refers to the CO, that the world can still emit under the premise of avoiding the catastrophic
impact of climate change. It is a series of non-binding values put forth with the entire globe as the
basic unit and does not differentiate between regions and industries, therefore is inadequate to
serve as the strategic guide for emission reduction in a specific industry. Under this context, this
study is the first to propose the concept of an annual carbon budget for road transportation, one
calculated from demand and the market side, rather than the conventional “budget” developed
from a top-down method, and is, therefore, a value more in line with the development of the
industry and more specific. This study is the first to develop quantitative emission tables and budget

forms for road transportation in Guangdong Province and its various regions.

From the research results, carbon emissions under the 2060 net zero scenario are considered
to be the upper limit of the road transport carbon budget in Guangdong Province, while those
under the optimized 2050 scenario are considered the target value. This is due to the fact that 2060
is identified by the state as the target for achieving comprehensive carbon neutrality at the national
level. Guangdong Province, as the most economically advantageous province with strong policy
decision-making and implementation capabilities, has the resources and responsibility to set an

example in achieving more ambitious carbon neutrality goals.

Regional road transportation carbon budgets will provide guidance for local governments in
achieving carbon neutrality goals as well as aid in the development of quantitative indicators in
supervising the progress of carbon neutrality at all levels of the government. As the Chinese
government is starting to require all industries and governments at different levels to strengthen the

preparation of carbon emission inventories, this study will work to positively encourage progress.
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Policy Recommendations

This study analyzes the medium- and long-term development trends and emission reduction
potentials in road transportation carbon emissions in Guangdong Province, by regions and
scenarios. If the application of new energy vehicles and the improvement of vehicle energy
efficiency can be further accelerated and enhanced from the current policy regulations, a more

significant emission reduction can be achieved for road transportation in Guangdong Province.

During the research process, we discovered several issues in road transportation carbon

emission reduction work in Guangdong Province:

(1) First, there is a lack of quantitative emission reduction target guidance and monitoring
mechanisms. This is not a unique case but instead a ubiquitous issue. Even at the national level,
there is only an overarching “2030 carbon peak, 2060 carbon neutrality” strategic plan, and does
not have a specific target for the transportation industry or phased emission reduction goals. This
lack of policy guidance is not conducive to the formulation of policy recommendations for emission

reduction management departments.

(2) Second, there is an absence of a standard measuring system for road transportation carbon
emissions, which is not conducive to the compilation of transportation emission inventories in
various regions, and also feeds into the aforementioned lack of benchmarks for each phased goal.
However, this situation is expected to be improved. On October 31, 2022, the Market Supervision
Bureau and other departments jointly issued the /mplementation Plan for Establishing and
Improving the Standard Measurement System for Carbon Peak and Carbon Neutrality, emphasizing
the importance of strengthening a standardized system to quantify the low-carbon development of

transportation.

(3) Third, the low-carbon transformation of road transportation differs by region. Shenzhen and
Guangzhou have been at the forefront of the province and the country in promoting and utilizing
new energy vehicles and have also formulated clear promotion targets and plans for 2025. In
contrast, other regions have not proposed targets corresponding to their local conditions and are

relatively more passive in new energy vehicle utilization.

(4) Lastly, in comparison to passenger vehicles, the promotion and application of new energy

commercial vehicles still have a long way to go. Under the net zero scenarios set forth in this study,
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the emission reduction potential of road transportation in Guangdong Province is obvious, but this
is premised upon a radical proliferation of new energy commercial vehicles. In reality, there are still
many difficulties in technology and market plans for long-distance new energy trucks, even in
specific scenarios with policy support, such as the lingering case of electric dump trucks in Shenzhen

after subsidies are removed.

This study puts forth several policy recommendations for road transportation emission
reduction in Guangdong Province, emphasizing a phased approach, from government decision-
making, social factors, and the market, as seen in Caption-Table 5. Based on the research results,
the study recommends that Guangdong Province actively strive to reach carbon neutrality in 2050
based on the optimized net zero roadmap. As a strong economic province, Guangdong has distinct
advantages in industry and policy implementation. With stronger policy or market impetus, the
realization of carbon neutrality in road transportation emissions can be achieved on an accelerated
timeline. This would require the local government to form a joint force for policies, regulations, and
markets, and propose targeted solutions and guidance for the various regions in Guangdong
Province, in order to further promote the road transportation decarbonization process. In terms of
government decision-making, methods include formulating development goals for new energy
passenger vehicles in different periods, formulating quantitative transportation emission reduction
goals based on technology neutrality, and establishing a city-based carbon budget credit
mechanism and inter-city carbon budget trading mechanism, and so on. In terms of the social
context and market aspect, tactics include increasing the utilization of private charging ports, raising
residents’ awareness in green travel incentive policies (such as carbon inclusiveness credits or
establishing personal carbon accounts), etc. These policies and measures are expected to slow
down the growth rate of road vehicles in Guangdong Province, increase the proportion of clean

energy vehicles, and accelerate carbon peak and subsequent emission reductions.

XXXVII



ES-TABLE 5 SUMMARY OF POLICY RECOMMENDATIONS FOR NET ZERO EMISSIONS IN GUANGDONG PROVINCE'S ROAD TRANSPORTATION

, Time Applicable _ . )
Rec’ Area ) _ Main lIssue Specific Recommendations
Period Regions
Other
Pearl River Local development and reform departments, Department of Transportation,
Absence of new energy _
Delta and _ Department of Ecology and Environment
vehicle development goals ] ] ) -
Non-Pearl Formulate new energy vehicle promotion goals according to local conditions
River Delta
Local development and reform departments, Departments of Housing and Urban-
Rural Development
i _ Accelerate the rollout of charging infrastructure, fully evaluate the implementation of
Current-  Current infrastructure is _ .
) , ) charging and battery replacement technology, and adequately plan and build
2025 inadequate in supporting ) )
L charging and battery replacement infrastructure
) the rapid increase of new ) )
Entire , Local development and reform departments, transportation departments, public
, energy vehicles _
Province . security departments
Government * New energy commercial ) ) ) L ) .
_ , ) Actively implement favorable national policies in promoting new energy commercial
Policy vehicle market remains ) ] ) )
imited vehicles, such as continuously opening up the right of way for new energy trucks,
imite
continue to promote new energy commercial vehicles among the public, and, taken
into consideration of regional differences, promote new energy vehicles in closed
parks or on designated routes
* Lack of new energy Local development and reform departments, Department of Transportation,
passenger vehicle Department of Ecology and Environment
promotion targets at the In the field of passenger vehicles, formulate new energy vehicle promotion goals
2025- Entire local level after 2025 according to local conditions
2035 Province * The electrification rate of In the field of commercial vehicles, comprehensively electrify public areas such as

commercial vehicles in
the public sector is far
from the goal of

sanitation, delivery, and postal services through policy intervention
Local housing and urban-rural development departments, land and resources
departments, public security departments
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comprehensive
electrification in 2035
Hydrogen fuel cell vehicle
industry chain needs to
be improved

Freight vehicles are still
growing

The charging and batter replacement infrastructure constructions should be further
increased while the construction of hydrogen refueling stations and other
transportation energy facilities are put on the right track

Further improve the multimodal transportation system and reorient part of road
transport demands to railway and water transport

Long-
term

Entire
Province

Lack of standardization in
transportation carbon
emission measurement
and emission reduction
benchmarks.

Existing policies have an
obvious technical
orientation, and it is
difficult for companies
(especially commercial
vehicle companies) to
choose personalized
technology strategies
based on their own
advantages and costs
The rapid growth of
electric vehicle ownership
will have an impact on the
power grid

Significant variations
remain by region

Local development and reform departments, Department of Transportation,
Standard-setting Institutions

Establish a transportation carbon emission inventory compilation mechanism at the
provincial and municipal levels based on the MRV principle

Study and formulate phased quantitative targets for transportation emission
reduction in Guangdong Province as soon as possible to support relevant policy
formulation. It is recommended that government-affiliated research to study and
demonstrate the emission reduction potential of various emission reduction
measures, comprehensively evaluate the feasible measures in different periods in the
future, and formulate phased quantitative goals for transportation emission reduction
Maintain the principle of technology neutrality in the process of setting transportation
emission reduction targets

Establish a city-based carbon budget credit mechanism and an inter-city carbon
budget trading mechanism in the transportation sector to ensure that actual
emissions do not deviate too much from the budgeted value

Local development and reform departments, power grid companies, standard setting
institutions, corporations

Implement time-of-use electricity prices, coordinate orderly charging, decrease peak-
to-valley differences

Support power grid companies, hydrogen and natural gas refueling station
companies, and their upstream and downstream companies to cooperate with
vehicle industries, to build an innovation platform for new energy vehicles and smart
energy, carry out cross-industry joint innovation and technology research and
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development, and accelerate the promotion of new energy vehicles and
standardized systems

Local development and reform departments, Department of Transportation, etc.
Establish an exchange and learning platform for road transportation emission
reduction to share successful case studies

Form support groups between advanced cities and disadvantaged cities for point-to-
point communication

Social,
market

The contextual affordances

Local housing and urban-rural development departments, charging and battery-
replacing companies and alliances, owners of private charging posts

Recent ] for the installation of private o ) ] . ) i ] ]
Entire , Further optimize the installation conditions of charging ports in residential areas and
(5-10 ) charging ports need to be o o i
Province _ , simplify the application and reporting process
years) improved, and their , . _ _ !
o ) Formulate sharing standards and guidelines for private charging posts to increase
utilization rate is low o
their utilization rate
Local land and resources departments, transportation departments, public security
departments, science and technology departments, urban and rural residents
* The number of road Strengthen the construction of public transportation and slow transportation systems,
vehicles is still growing etc., and assist the reduction of private vehicle ownership and utilization rate
Long- Entire rapidly Raise awareness for public transportation, such as buses and subways, and
term Province * Residents’ awareness of incentivize sustainable transportation methods, such as walking, biking, and other

green travel needs to be
improved

slow-moving transportation methods for short distances

Research and formulate incentive policies for residents’ green travel, such as carbon
inclusiveness, establishment of personal carbon accounts, and promotion of mutual
recognition of personal accounts across the province and even across the country
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AFRTSRETEAREHOREE. SRRTHERES M URIE, & 4 8647 AR
EERE, Hh, AEHE. ROEREOHOMEEERE TR TLOSE FITLNE, 4
SRS RSO NETERETEM LINNR, SRRERS, STk TABRANMEE
8, —RIERTHRETRREGE, CREBHATRORES, AT, HRENRAZED
P E kTR E T R a RSN RS E RIS TSR RS, BEIREE, A
RN KPETLEFIGKPITRE, BAEES ST SR a8
=,

281, FEERAEEEET R AR ERGNSEBTARAER, ARLTATH—$
T REEEAE, SR, N R AR E R R RAE,

& 4 THRERBIERNEEXRIR

SRS HERIR &t

NEHE (HEEIRE) PERETLIMNS, =90 ERREE HERES

N HERERS (ADE
ITRERSWHHRITEE, BOoESEFEN
AEREE (hREERE) . BIREZE, SR HRA
=] =1 N 5 g N % /?
FREENETIHENEMTEHZITEMS e,

TIAMEEMNES, FEISERAIARFC,

REERE % HIERES

SERGE ([hEHIR) EEE TS SIRER HIERES
LN, T RENSHERREDIE

RERKE ([HEEERE) TIERMEERIRE, EAERRIRERT | HIERERS
WiReE
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B=F | FeEERRBFEHNERIRE

3.1 BB FERNRAI N0 R R SN AT EE

NERARERREEEGIE: (1) BEAERRMEREENRTF, MFRBEMS, ARILUEE
RIENHZREIRS FaN BoISHIERAR, BIEEn AR EL TR ESRE AT @IS 7308 L,
MEREMS, EEFEEHNSMzRHNNZERERS, RIMEFERISHL IS, (2) BESZED
iTiER, SCMSASREREENTFELA—, (3) BEREREFESHIN, BNEEIETEERF
W, 1ZE D NEZREFRESNRERIIREE, (4) (ERBCREERAOAR, EREYMH,
HETFIN AR, STE BB EMREEBINAE, XMEEMEERUTATE CO, LIS
FHIHE,

%= 5 M2 T BIEIEHHA EEERLUSIEIC_ T LIRBRIRNI SN, XL SE REk
EEREE#EE THENNBEREGSRENE—LEERES. BAELE, B TE0TRAEHE
mih, B ERME S REENTFREAT, BB BT L ITaEmE L.
B VEMMRHEESIEKTE . (EREINMEBRAI S RE R A =S a7,

EERERET, REMRHEFIEKFEETRUEREESENBERANE, WRAE. REBAE
LN BRI AEREIBFEERENE, BEEHMENEREBFEEFFIEEMREFIEESIS
L7 mhe BATEUSBEHIL. RIS S XA A LA TS e a9 Rt Bin A =E,
ITFREEERE. Kazswihts, (TFRETHLDRERALENE) (T RaEdSiEERER L
BRI HIESTIES ) FEERAPERHER ARSI, #HaSMEzm s UAER S,
Lit—2 i cAliBZiaiam. ERERanE, BrieBRiERs NANARIERTH, B

BNESEREBRERA (I (T Fa A TeRHEDES %) (T RalEiE Xz RN EE
ERELRSER) SEERIUY) | HEIREME, MR ENEERREERRRARE, 5
o, SERRELEEMNEEINRSAENE, BAEIHERUDAEESNER, XEREES
oJgelt. MIBMRARE, BRERKIVFHISRBZR T AEENFIARIEIBLATN, SHRAMTIHEZE1T
ICREHERE", RVNEEBHNAERE, TIORMBINE. MEEIHSE, TETHRIRIL
A%, BTERAEISATERN, XL EEEIN, EXAER T, BEELMEAR
SRR EXI N ERHMSAREA TS, KEBRE, RARREBNIEERARPINAE, BIFET
AVAIB ERMERHF BARR BB TURHE, MU ANNZEEWS TR, KAMES. RAFZSIHE
REaIHMARNE B,
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& 5 ERBHRAMAISIINE = RAB N HHEE

58 VKT IR ik
SRR | TR T T (BRI
R . WEEMS - BRSO EER R . GERERINE, IS

IREMEBI | | e e, e | - SESHEEEE . SRRSHNELEBIGR - RIFRRSE, AERESEE

(55) e Eme . MEENIE, BERRETOE | ARSI
FENET . RITE LRSI, SR, e | o EERBEIRIEEMNERERENESE (=50
e R ( (~Ees sy | | TAOBVERS ARG 2 N TR RHTIR, B 2023 FRALAY
) (o R ) ) 16%; [GHETRASE (EBRRATNNE) ERBERERIERS TR
SRBEERENE, ANERIK. A%, AKESHBE; 7 &) o o -
S 005 £ SE SRR EKTIEIER L o 2025 FEBEIRAEHELLANA 20%; F 2030 F, KARSHRHAERXIEHEE
Bty e e 5 B S B S AT B SO%E, B 2035 FAUBAIS R

o | R (O R L AR SR, AL STEERA, RS IR
i ;fg*ﬁﬂwﬁ N (@E) ( GREESEFURRNY (2021—20356) ) (RiSkBHE
I)L,\ > =< VARS /)5, =<

BE(EE/NSZE

ADBEFRHEZBIRS @R, B TRBRTRS.
(3B (FEHITITEnT

ERRE. INREERE (BEx)
(2019-2022 £FF) ) )
RIREAT 135" HITA: T RERL T, 3RERBETE, SKRE
WIEFEARE ([THRE (KTHENR. REINENSEEETHE
NB) )

EVEN YSER

HENAHAHLREGAE R ERFRER S, BFMENERIIRSH
FhHBe A ETREELAINMET 60%, Hep, FregRAZEtLPIRN AT
F30% ( (IHFE A" HRERBHELEL ) )

I RSB D it BRIFBERAEET Bin ( (TINHEE SRS E
BIFTAR A ML) CRYIMFEERSERET NABIIFSE (2021-2025
F) ) (REmAZEsEREMRE TR ML) )

ERFME IR BN
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* 6

1B I3 HF N AR E B AR B 2 M AN BT 500de 1

*NEERTIEIRE. IRERAR

MR RS T 288k
K

RS ik o T2 AFFER
. BRI AR MBI, |+ SHEEY
BB ARSI 75~85%0E (2F) o THiIFIERRLEY A © BMERSEIEEEMIELL, | TRE (V)
Tt RS AR A A | o BB O ATRRF UEMBEARTRTEE |
BOLBIES 2017 SELUREHABEBIY 05% | « BUEHARE. MBSSHARIIREE | SHEE
(2H) . ISR (M. B
WEMTEOSINRE L ey, S BAE RS
R, BERRRAMSE S I N
e e \ 5 BERERELN LRG| FRE (V)
BRREAINEE | BRSSO 20%EH, - -y A
R, ERRATIIAEN | o e T, R + BBE ()
oy . IR (RAEWRS. M. BIE)
NN EEENRE, FEHE
R PMETTEENEG, THIEASTE |« KBEH AT . FAE (x)
i . WS SRER FEVSERRE FES A |+ BRI (V)
R
TEARBENENE, ERENSE |« SERINCSINES I A E(R E—RLRRIESE ||
fetRaHIaE WEIT, 2020 42 HEV RREMEY | - SHBSEHADE st )
N T . IR FURERERS) SR KERR B R 225
ST ERBERLE
"R Sméi%ﬁgﬁfg:wmw . TFE (x)
SRR PR EFRRIRSEENE . FEAENEIEAYEH

- BRE (x)

E U ERBEANFERIESRERHTERIE
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3.2 BRRENRBERIESR

RARBEIRETRERAR FEEBRIERARIZSHREE, FLUMEENERES: (1)
BEBR, AMARTIF LETNEBRERRHEZESR, XEFRNNEERBEFHINET REE
ghfE 2025~2035 5, BNEIRERREBREGIISSIERR S, ZERT, IMEBIIUEKTE, X
RSB ER OSSR EB BRI T Bin, TERSENFHETEEREATLHTIRE

(2) 2060 H#=HARIESR, BMEAMERBGLRIBR T, £ 2060 S FREEBIBHAIAZTIEZIR
T, (3) 2050 #=HENIER, BIEMERKCAYBR T, 1E 2050 G REBRBRAHKIAZI#Z
KZS; (4) 2050 (EAESHINIES, ZIESR27E 2050 FLHl/ FREERRBFSHMNEM L, B8
LTSRS AIRIOEE, HEMSHEEREIMMREEUNEW G AN EM =1 E=EPhE
B (B=PBRPERSTR) . BT 2050 #THIMESR, ZBR N EEKHINEERAE TREER,

MR 5 ISR, BENMERKCAIER MEEBRIBERKAIARIFTRE, Ree ik
FHRCREEEBARRILLH], BEEEE 100%, BFEERRIN, HtBRIYETIENRAIRRE TR
S, MEEE 2000 FLMERTBFTHIN, IAFTEAERE—NET QLR ERE2THIS
BN, XA RBRENRERIIERFREEFRHTHE,

KAARPBUREBRIFAEERHMEEM=FMERAYEHARE D, 2060/2050 #EHINIBRGENE
N RIEBHEBMIFRER S EDDSER, HIBLUGEEEMRIEEERBANBHEESRR, 88K
REEMZES WIS,

3.2.1 HEiRIRBEE

(1) A%

ITREANFESE—EFKRE, 51989 Fie GDP EafFeEau, SF2ghe2EN/\n2—, B
BIRENEEEFEERF N, MRAERRMEREELTOATPH—ED, EF-EhEREEKT
SXEEFREETERX, THRER, [ FERAEHESMREBRES, SHX A GDPXKFES
BEBAIARSEME, 2020 ERITEIMAREIEETIERINE—E, I RE AL GDP & F—FRHHNUB 1.4%°,
79 2006 FLLRRIE(TIBIR, SIERY, SRAZFHEMNETERERAIBIK, 2021 F, FERRAEE

® JgYEAHE, WERRIR FAE=100 7, 2020 4F A GDP 18510 101.1, Jy 1978 4F DLk %K.




REBEILLIGK 6.5% 7/, SCHNEE=F FRENEE", BEBEHE SEESHRTHEREDR
IFRERAEEERET LS (WA 12) .

TREHE, T

300

250
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100
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0

120,000
100,000
80,000 1B
Eh
60,000 2
ﬂ
40,000 <
20,000
0
b 4 ® & O N 9T D > H o A D a9 0 N
Q Q Q Q N N N N N N N N N N 5 9
O S SR S S SR S S S SR S S S S S S
Je | 4B o A 3 GDP

12 TTEHREFRAFEHEHES AT GDP BR

M 2010 2, T HREFRBFEFRBERFLY 15%BFNERERE, 2018 FLLRZERAEFHIZAR
BTHMTESN, RESRKEERERE, 2020 FENFEIMEEIN, SF FaRAEREE
B EFUEI 7%, ATRFREM, 2021 FRAEFRBEIEZE 23903 B, FECEN 8% (& 13) .

ERY

RRAEREE, T

2010

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

ERR: TTHRERITE

B 13 ITHRERBERFREERR

RN EZERIIFRBET AMREEEE 500~600 H/FAEG, EERERIEHE, —LHRREFR

2555

AL
HeE2

MEZRSIMAN, ENENEEEREMN EXREIREEE, TERBETAREER
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FHERTBSAZEILT 400 /T ALG 0kF, B b, ENRAEHESR 2018 FEBF=1+FNER
25, PeEmE, ERMSBRFRR L SEXEEE RS aE RS, 2019 FN REHE (TFRas
E(EUEEBAEINEISTNES ) | IBHBEREREN. SR IEERESMEER, T AoEwIE’,

N FRESXETETRERAET ARGENARESFRE, SHXZEFERAZER (B 14).
Hep, RN FAREERE 2013 FAAIKE) 205.6 /T ANIEE, WE2DAMREES, EUF4%E
R 70 88/FAKF, THINHRIEREZEM, RAEFAREER 2013 F5A7) 137 #/F ANEHEN
TR, = 2017 FERE NS W/FA, BFFAREEXET, = 2020 FiAF) 132 #i/FANEA,
Httpk=AAPA = A XN ESeAB KBk, THREMR=fATH, B 2014 FLKTFTARE
SE& LT, 2020 AR 248 I/ F A, IFR=AXATF ARESELHN B0 /T A, RIEFRITE
ENE, 2020 FHERBETAFRESHYELIN 170 F/F A, EHHER, Bl . RUAIMIE R
—ARRTRRAETAREEK S T2EHIE, RNITHBRESEEERTF, T INIER=H
X NMET2ETIIKT,

300
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W/TA

150

100 ‘——_______,;ﬂ”—————————-.--»

50

TR ERAE,

0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

I e ] HMIR = —E Tk = A

4 TRESKERAETARGEES

A, RYIFOINHRISRBET AMREEIBELASRTEMK, XESAETIXMEEE AT
MARREE, BERIFENEK, RNAHIBFHELTHNERERS, RNEXNNEEIESA
SRM—ERBIERH L EREETIIEIRK. BRSO REUTHRBETAREESANEES
WENS, FIUEL, ADZENBRSFRAEFTARGEZEEEHLN, &8, R LEsFHHE=
RWHTXA5R. BAMS, TINHRBESMEENES TR, 8E 2020 FRYINADZEEEEAE]
8828 N/FFHARE, 2K 34 &5, BESBETES. RYIFI NIRRT ERSCHE 7 RIS ERYS
FIRWECR, EMFBERBEMAH, EREBREVEREBERKIDPEEZIHL,
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R ERAE,
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g

50
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ANBEE, N/FIFAE

ERR: B8, mAEiTEE, LR 2020 R, (FEEE

El 15 ERSBoETRAETARBESAOEESH

Hits%=AEmIEABBRNEIXEHEAR, SFaRIER, EX—XIdRMBENFRRENE
FEEHERAEKTE, REEFTAREGES2EFIKFEY, I =AEXRAEFTAREEE
JUFSZTVRIENN, (BEEFEMENESS, ARBEERHUHENR, INmEENE, IEE=Mit
KNEFIHaARFERSAHEE, HRPNAIX—EXFAFFARE2BIERETFEEFS
IKFE,

7E 2050 AL SHMIBRT, I HADRYIME BB ERE B SERAIRE T,
X EE AR R R SR B TR R S HEES NS, #E 2021 £E, FYIFEeEtH
TRIERKE 77.42%, £THCEAEN NEENBE. EMAZAME, HHEENINE, 18728
JOFE(R BB BB A HEDBIRR Y, 2021 M PR @ HITELAIIAT) 77.59%, REBHTHR
HISEI T ATBRIGAT, WEESX 84.5%. Bfl, B BEIEMAHITERIE FORERAERE
BHTN, MEEFRBETF AMREENTNKTLY 260~350 i/F AP, KARDE=. MEIE
2050 (AL EHIIES FIITARERHIRIEE, BHNET,

ETTFAREEHHREINESXEIRAERMREE, HE%E. WAERIERMRE ST I
x 3,
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x 7 I REsXKEcrRET ARBERTNERE

HEES/2060 #ZHIIES/2050 2EFHER | 2050 A2 =HER

2020 e o
B= B=
el 170 230 190
TN 132 260 205
Hithr =13 248 400 340
IEG=f 130 380 320
(2) BRE
 EF

IBEERNEEFTORZ, HHEPOSEERBERREROENIREENS. AHRhEE
SEOFHHAR, RENEMEE, HHEHRTFHINEENS, MEHARTS, HREEKFE

xR, B RENE MR AT R B AR RIS, ERRPARETARER
BRIRSHE, REBNNTERERE, EABR CRBEESE0TA, FRpRASHHA
FRHRFORERTUAT,

GIHESHIERR, F=HER, [ REARSERGEESEENRN SHT TR, NESS
85% (1987 ) TFIEZE 2020 £ 21%, ABBEESBENRMBDAEROSNTAM, EEEERE
B, EREGHRESOHTEE, ABSENENFEETTNRIEE—I, TERESSEA
BR—MGRSTEIES R T, M. RIS IEX N tEA T RAEE, TS
S, HIESHMEEPROTAE, BSENNE, EARRST, RITAKSEOTRNESE
WA, SRR EEORE R IRNRME R, X IR RESEI X AR A ORI R
N, —BEREAT FEBENENRHIIRARRERE (95 2~3%) , B—AEEEORIL
TKTHERSETS (BBILIH 25%)

m EEWR

FREHERER AR 2008 FRFATIREN, 2018 FEEEAEESIY 2008 FEE

123 16015 (A 6) , HEMEEEFPSETHER, FRATETHENERESHEE

Z18I0.
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El 16 "FERIcENKRIZELEHLES

ESMsmo IR, ARFKEBRERENRE (B17) . UREEHE, ARERERMIEHTS
I, 1BET 60~75%RIEIE, EUXJIKES, W& GHEETHAR 85%LLE. LIRIzEHEHE, Kikz
WELBE TARIEE, FERANE, XEERKEISHMEER, BEHOENER", 82009 &
LIk, RI8. SKIEEzEHE SHE2T MBS, 5 2020 FRENSELS B TR 9% (2009 £
31%) 1% (2009 F79 6%) , MXEAEKIZZEEEENM 59%IEFHE 89%,

90% 100%
80% 90%

7o W o
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60%

=
0 50%
m}m{ 50%
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h¥ N B % N A
R AL

Fl#%E bk

tiE

— R — 1

£
El 17 ITHReEFERIELIATES

BXREMPXTT RERKEREEETUNARRLO BREKEAR, TRIB MRS R
BBIEEHN AR P ORI —PIEIRESHFN, 2035 F7 MhRisEEERIE 3.7 HIZH E
LA™, (FARgfimaiEmag (2016-2030) ) iR, ) 2030 FRESMEMERED JIESE
2015 FFRY 3.4 3% 4.1 5, BMKZ 1,189,429 HMEF] 60,136 {2 E, I FENREENEY




SIEAA, TIZEREERA, PRIEINEEENE — AR IARF R N s B 2ty
1ETT 0.9~13% 218, BEREMR e SHICEEFMUSEEEE", SAERITHENET
MY ERE A9 EILS 50 I/ ARKERE), =N EibfmE,

IFRESHXZENRIzBERENBENES. [ NHEEAREZVEYESN, RzFREn
2ELSEN—FLLE, 2016 FLLSRAHIREE 70%LLE (WE 18) . [MHmEREiNs— M mE =
B, XREASMNHNEEEEANES, B NitREBNERSEIZIH A",

100%
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60%
50%
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20%
10%
0%

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

mRI W wEMK =R mER=A

E 18 I'FeadXEkzA%EhEatt

FINzERENERRS, XUSELREE TSEIMNEREEEENRE, MEBXBEHRXEH
—F 5y, IRNAERERER B MRS ESIEI. EAART, IRIESREVEIT R S EKIRRIh EREE.
BIEEFSHL, XWX 2060 FAYREERE ST 7N, FHERIEREE AR EENEE (WER8) .

x 8 TRESET 2060 FREEREEKFETRL

(ZHAE ] M EHIR=F FA=5

12— [E] =

I 2,014 21,614 2,416 1530
(2020)

1>~ [=F] =

Riz[EiE 3,873 44,280 5,126 4,610
(2060)

(IrFasaxEzhrR THRKREMRL) PR RN ISRREEh RNk R,
IFEESBEE, BFEEARKEZER—, AR HEBRDAE T/KEzNMmE (B19) . Bk,
I RENERzEESTESEFHIEE] (2020 F 9%) KFEEFIKFE (2020 F 54%) . BIARE,
TTINBRRBREIEEHEEHAIRR, T +FEFHIEARE 10%, 2020 F(H 3%, FIHREER=EE
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SOIEZL T —MEER2MEFES, 2020 FiLE 22%, EfttEk=fmh KRz EEIn
R VFE2IMETREES, B 2015 89 47% FEE 2020 F89 27%, IFR=AiXARERIEEEE S
PISTEETKE, IBJVF4ESFE 60% LA,

80%
70%

£0% /\NMN

50%

40%

30%

20%

10%

0%
2005 2007 2009 2011 2013 2015 2017 2019

@ 5 | e | @ H A TEZ ] @Ik

19 IHFESKEQREESSEZENA

B RIS A AKX RIHERH B, SESENET IS FEEER
AER, FETBERURIIAR, GETESNENAK, SENMEDTS, TEEBET, HRIAK
NBEGSH LIRS FIE, (BRTFET BAREI1TH05 S48, FIIBERA, 7 2050 (it SHEmiES
T, SEAEFETR, ANABEESAESER EESNEMR FE TR ESSES" (£9) .

x I FEABETSXBEREEKRIEEEELE
HEB5=/2000 #ERNIESR/2050 i EHINIESR 2050 AEFERINIESR

wYIIH 20% 14%

[N 5% 3%

Hik=5 28% 20%

IFER=A 58% 45%

3.2.2 VKT

(1) =A%

[TFREREEHTH I SNEEMINYEDDzEBRERAMmURS, (7FRE 2021 T

FEERAENDETEMEEEMES) B, 2021 FTEFFEITEASAN, R=aittXHEFERYEE
29 289.95 B, B EHFF T 41%, BR. M. At XBATERDBI£979 2459, 257.5 70 203
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RE, REJLXIS, TREER EFFIOERERENTRE. WO%ESHE, R=AXKeEHIYTH
BREN 1542 RE, SEFFENTF, B A tXEERISTRERES L9 201, 117.7 70
135 RE, TUMESHEEREML

NEFHHHZERMNEWESKE, TN REHIOKEEEERAFOEEEERS, NE
325~365 RNESBE, RYIHiEE. ERHRIMNAZESERIZEERERIN, EARHE 130 22T, 218
HEZERT 100 22, HK=mEMEHHE, KFEEEAEEERMTT. R, BRLE 210~305
RETE, WAERWIEEERSTT . R, BAEE 110~180 RE5BHE,

RETRERNAREHLIITBERE. ADHB. FLELURSNHIESRE =S,
2020 FIMHRBRRERER, INAEHTENINELEIM 36% EFHE 45.5%, FiFEERENNE
TR AN PR EIIE T T, RIS ZE SV EITELAITE 2016 SEREATI 411% ", 37
AREMS, BE DRI A HEE, BB TEN FAREEARET BT FE,
BR—5HE, UEBEASKAREONHERIOHHEH TR E BEIRK, HEE
MMAERIBEEEAKF BN AL Z SRR, EEN, WEARARTFIA QBRI
SEEHITIRERIZIN.

A, EEAEESR 2050/2060 S THIES T, FAREFIDTRERFFENRE, RAX
Rk ERTAO%LE 12000 AB/EY; £ 2050 RS THINIES T, ZEFEE HTARMEMUR IS
BESHTHANEIERSINA, MREFHTIEEBIRE TR, NAEFITH RIS 2L
%, fEEEBSN 2050/2060 S THINES T, BERHE. £ 2050 MUESHIIEST, BFA
FMAERTEER—EBONFARELT, MOTFETHREBIRATE 2030 EENASIRIRIEKE
#, BTHAERSISCEKEBESMEENMERMAERS, RS HAEFTIRIEE A/ SIEN
BT, BB TURE—HIBE (WE10) .

* 10 FTRIBSTSEEREYFH BT

HEEF=R. 2050/2060 #ZHAHRIESR | 2050 UUSFEHINIESR

g g I o o RS e S e
=% & %
2020 130,000 | 120,000 | 100,000 | 84,000 | 130,000 | 120,000 100,000 84,000
A 2060 132,000 | 122,000 | 104,000 | 84,000 | 132,000 | 122,000 104,000 84,000
T 2020 45,000 | 41,500 | 54,000 | 49,000 | 45,000 | 41,500 54,000 49,000
2060 53,000 51,000 | 62,000 | 57,000 | 76,000 | 74,000 82,000 75,000
FAN 2020 12,000

12,000
S’AAZE | 2060 9,000




TETBNE, EXAREBERAENFTYREHSFRIE—ENXR, EEGNIRERSTR
ERN (REGRHIRE) TNEERRERIERSE (car) FIREEZE (light truck) RIEFIITIRE
T TEN, ERER, EITRERAMEFRI FREMAD, 5 15 FLFEERZER 60%Eha
“, BEIENXSEARETEUSZRE, AR REERBERTRERRPUEES—EE
RHERE, - LSHERHERRE FRIEHRED, EETESEHE R TEE.

(2) BR%E

BRENENSERZ BT TREREARAER, XEEWAEIHTEEFAEEREEX.
LARBEEIZ B, 2017 SELHN—1 (TESEHRRIHYE) YRESEL, SEmEE. SRAREHS
EE#, NEEIsHSHIRERITRERFEEAER RKETHRIEERF TREREYN 10-155
RNEB, MRBEWBEBEFERFEMEREIX 25-30 ARE, WhYIREEERFETHERNERTE 5
JAYN=ZVo =N

AT MAERERA, BRAEFDTRERIGREMEERA, XOEBRESBRARGHIHGT, 2
RPBAEFYTHERMEEEE T RIS EYE (BEFHE)  ERKRATRNE, BFE5F
TR, HESRERITHERSE2IURINES, MFEFSIE. UnE. SBRE. BHES, [
A AT BHTEEEEERN, MHhEEFTREREERRESE—EEERNLE, HiR
NI FRIZBF RS, XTI SRS =R TR EREEARRNN, At T REEER,
EUNEBNAEIEE. MUPES, T ERIKHRER S ERI TRk,

EAHRT, SDSEREFYTRERETHEMRIFTHNBEREN, XERN, ZHBRERE
LUEERBNAERN, EAZRERT, FERBRAES'EIEE,

3.2.3 BEREE

(1) 3RFAB%E

SRRZERIMARIEEIERTESR (B 20) |, SRRRERAMEGIINRE, £ 2018 FZRNAHEAIH
ZHE AEE 90%LA L, 20RIFMIA, SEMSRAZEAIFE SIS/, EMRT LA NHERITITE,
FAHESEIIHEILFRITRR, BAR ENEMEMIIER, KASIAR HSMmAEEEE
FRZEFRISHA R, BRLEZS, LB siiEE IR S0 HE A Ha LFRIERE IR,
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ERTEESS, E=iheSHIMESIs AR ERERmEER. & 2060 SSHIHE
=T, 2020~2060 FE FREBEEXBOHEESEREEBSRELD TR 3 120, FIFAET) 34%, &6
7E 2050 FRISSEILERATEATHR, 2020~2060 )/ FAEEXBERIT A HEELESREEES
BIE 4.0~4.4 120, FEIBRSENA 50% (TUE 35) . HE 2021 £EmHOER 513 2m”, #Os

ik 257331125, AIMRBLINS SRS S EE RO RERBIORIIMEFIZE, BRI INC
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xit, BEEZENE. NRZR 710%09amEOtnts, BRI AmHEN 3.1 20, FJHEINT
K 1555125570 (2021 EFit)
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EpL

E BBERTRITEEN 2020~2060 FEMBEFRSE, WHNSFSHREREN TRESR TRRITGMBEFRIL,

35 2020~2060 FARBRET FeEBXBRITABEERENHIE

FRARHEM R SE A ERERBFEERE AN (WE 36) . EREEBRT, AHER
ELERBENEINEE, QHBFEEOFEINCRERBFEENILLEIR 2020 F49 96% FEE 2060 F
Y 55%, JERTRASRIBREELIN 6%, BOMIEEEIT QEISREREEER 39%. Bfh=fME=T, A
MEESESRERBEETIOLLENEEE 2052~2060 FFEES, RASRBEE AIUE 1~4%T8E, HE
EERERSIREEBAAREEES, = 2060 F, BAOMISREBFESILILIRN 73,

16 16
14 14
12 12
10 10
2 8 Q 8
6 [}
4 4
2 2
0 0
2020 2030 2040 2050 2060 2020 2030 2040 2050 2060
B Ml mRKA mEh mAH A Wil mARA mE L wAH
(EEES) (2060 EFHIIBES)
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16 16
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2020 2030 2040 2050 2060 2020 2030 2040 2050 2060
A mid mRKAR mE) mA# B m¥d mRKSKR mE) mAH
(2050 ==HIES) (2050 (b a=HIES)

36 AEAIBRT FEERIBRERBFESHLEN

4.2.3 wHEg

[TFREERBEHIER IR T 2025 Fiklg (BERBR) , £ 2050 #FHNBRT, KIERE
OEAIE 2024 F, £ 2050 s =HIMBSR T, BRETIMBRERTBHRHIEESHNFSHAFH T
WRIEIE T, MBEBERTEEIRE T IRMAREIR S EET NAEFEERAENERIT, BEFHK
HERELL 2020 SR1E10 1%, TERFFRIRIERY 2060 K 2050 /#FHIMIBSE T, IBEFMHIRHIER 2020 54
(IBI0 10%F0 8%, XiXPAEREIRSHEHIIBEERBIMIYUESE, | REERIBMIIRAIEIEED L
EHIERRIBIRKF,

K2 e, BEBRTHRTRERIBRER, BHNE FEREBLZ, 2060 SFHAETRANM,
2979 4,152 5%, SNRINEHEFEFTRERSFAMET N, SReREREHHANERR. £ 2000 #ZHIKIE
=T, 2060 FIREFMAERANNENCN 27 B, 5 2020 F T 99.7%, 1£ 2050 #ZHMUIER
2050 (S EHIMBER T, BRKIBENSERHHIMIE 2058 FRiErRDFRE (WE 37) .
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2020 2030 2040 2050 2060

e R e 206074 T HE N B e 20504 T H AN B e 2050 11 17 T HE M B
37 TEREERZEHEANI

HRTREERS, Ett=MBESRM8ER/DIMAY CO, HIE. RIENE, 2020~2060 &g, 2060
FERBERACEEBREMET 10 1Z0EHHARL, BHFECAIER] 35%, #£ 2050 #EHMIBRM 2050
A S SHIBESE T, BHEELBID BIRIA 47%F0 51% (WE 38) . RELINESHIMUSEEE AIRER,
DHIREIRSFHI CO B8, MR EIRRRTHAIN. Eit, RERMANIRFESILE, (2
B FREXFESIER. S IMSEMARABIIKIEEERNMINE, RELNEFTHIL.
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0% ~47% -51%
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EpAL
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500

E BBERTRITEEN 2020~2060 FEBEBHEAINSE, WHEZHRERENTREBS FTRIRITEALLA.

38 2020~2060 FARMBRT FEERERITHAFL BN EHIE

FXERIBERBERE, R HRERECINERBHANIAE . TEEBSR 2000 #EHE
=T, RYIAIERSEL7E 2024 F, £ 2050 #FHMBERT, KIERSERIERIE 2023 &, 5=
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MKRIERERE, EEERS MAIEREN 2028 F, 7 2060 #1 2050 I MNEZHIIBESE T, KIER
[B53579 2027 1 2026 &, T HAEMER=FimhAIBIALERSE5E+TE 2025 FrifE (WE 39) .

HpER 20504 ZH M &
45 45
k35 k= 35
30 30
25 w25
20 20
jg 15 :_;; 15
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5 5
0 0
2020 2030 2040 2050 2060 2020 2030 2040 2050 2060
HH| e [ ] e 315 = ) e 3 3% = H| e [ ] o 3l = ) e 3 3K =

39 EEBSRM 2050 #FHMIBER TS XIEER I BRAES

PEERE, FREFHIRGHES, XM YIRE. FEESIEMBEZE (WE 40) . £8
FEBRT, RAEFHIUAIEIELS 2026 &, WHYIREBEERTE 2025 FRIESEIBANNA
&, FEFS|IENFRE 2040 FEGFRELIIAE, EtER%E. SBREEUNEMEERIRINE
SEAESE=AERN, BREMEREIS, BEMMRERRAMCEHENTREE, = 2060 F, SBHHRANLS
ECRETRBEZ 8%, HEEES |ZEBHSEEN EFAZE 30%, XERIBAIAEMNE:, FRFAZEXIZEARARTRHE
RITRBBE, REESRAERE B RSGEUAEEEXKTE, MESMHFZHRPRENE, F24
ThEARRETEE NI, SIEAVEBA R, AMREHEA S E T B R A R E,

100% g E
90% mH 5 E
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. LRty b3
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4.2.4 SFSTAPHK

CO. NOx# PM; s WEEHINEAEMF MR ER FHESENTEM R, ARERBRT, =
2060 5, CO 1 PM.s FIEEHINER 2020 S35 ThE 62%70 69%, NOx FRENERERIE, & 2020
FTbE45%, XEBERHTHEEFAER NOKHEEAR, MEEEBRT, TEEBAERIER
HWEFRIRTIRERZ, HC HFNEZT L BAERTUE TIPS, EREBSRT, KIEREE 2028 &
A, 12 2050 HEHMIERM 2050 UUESHIRIBR T, KIERIERIERIE 2025 #1 2023 . X2
BT HC NEZHINERSRAE, HC ISR EIBERINESEFRRAERE SIA R IEERT
BEA—E, £2060F, EEEST HCHMER 2020 £ 85% (ILE 41) .

Z 2060 F, BREEBESI, Ett=MES TENIEERLIT 2B, Rt SSRYNER
HgEsEsEaT=,

CO HC
40 25
30 20
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20 i
I 10
10
5
0 0
2020 2030 2040 2050 2060 2020 2030 2040 2050 2060
— O — 206074 T HE ik E — R e 20605 T HE 5

20504 T HE AT 20501k b4 FH M | 20501 FHHK R e 2050 1 A1 3 A1

NOy PMys
30 0.40
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20
=7
I =
= N 0.20
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0.10
0 0.00
2020 2030 2040 2050 2060 2020 2030 2040 2050 2060
e 308 N — 20604 K B B — R R — 20604 F T F
e 2050 % HE S 1 5 e 2050 (1 E HE B 20504 F HEHUE # e 2050 11 11, 4 ZHE A

E: BIRARHRNEG, TEEPHIEHARE B THE  HE N EE AR R R ER AT,

E 41 TRBETF=SSRIAIMEEE
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BEEERYBHEE

BRTEERSR, 2050 U HFEHNBRRITAIBHEEY 15 121 CO,, WRIHHENERE, FitiRia%E
T RREMFR, TEHEHMSREAERIERIINA, P REFER BRI ERBE, 2020~2060
(8], EERRFZEAET NI T 64%A0RHFE. FTeEFERAERTE NARITTIE T 27%AVRHE
£, BTN ETMEEEERE S RIS T 3% S%AUEHIE (WE 42 F1k 12) . S=EEEAYH
FNER VIR, THRRSEWEESRIOEHEENRE, XEBERAS REARKREEAREERET
RIEEL (2020 £ 9%) IMET2EFIKF (2020 5 54%) .

RNEEMEERRITEIRRHPENERBE. LITHVEERBZEERETERE 2040 FRIEAR
REUBHARES, RERER TGRSR AL AIAIEES, DR S TURBHFRSRIZ AT b, FregiRsk
FRZEHE N ARFERIRIHEE T 2030~2050 FENARISIE, FeeRRAEHET A EAIRMARE /X
FERER 2040 FLE, RAEERSEEHRAMIERIE. TR, ESHhHEReHi TR
EEDEERARX B ESTNEIRYEE, ST BTN RENZFMHEIERAT , NTITEHEA (2040 £2280)
RO RIFXRHERAORARE D, SIWER, EIEE BERKIFS AR REDRE,
RIRINSeE LR lE, DO TR R R AR A kAP,

& 12 FESHEMERIORITEEIE D (NEERBRE 2050 HHEZHHE

2020~2030E 11| 2030~ 2040811 2040~ 20501+ 2050~2060Fi+|2020~2060E it
waepr w2 | 5o [N 335| 1556 [ | 1478 B 632 8 4001

Gl
seemaser (mAn  aon I 247 1793 [ 3496 IR 3853| 9390 |

wirsitE (FEE) . 5% IR [223 |] 218 26 00 467
SEE0EE, Al B P41 ] 395 || 10.5 02 [l 74.2
2it, BAWE 104.6 396.2 5106 4487 1460.0

E FPHIEAFERERRNE
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Impacts on the Grid
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FBhE BRI EAREITEMISD

5.1 iREE AR A R

ENBEREF TR RIS ST, KEFERIERANSREREE, BEFERS
ERESHIRETEN, FTRENMERAZINFEERVERENERREER, FTREMRIERIRN AL /IHEE
IRERENENMRIE,

511 I RE TR EMIRIEINA
(1) AHFTHEME

=R, BEEMRIEARRITA T EET AR, PRI AT TSR MES A
AFERIRMBERAIFTEEEMIRIEA R, BaliSERBHNEEF L. | REREMERVERENE
LMEh, TEEMRIEREBERR?Y], EREXTBEMRIET, QAHFTEEXENAFERERIEE
FTHIERMAHSRE, CREMIER (22E0) REFERSMIE TRIREERIFEMR, ZR
FENIRSIRIINE, AHFBHENAI DN AFRENRE. TRRERIEZME. B, QR7ER
AttE&S, 2979 68%, TRFEMIALLL 27%, HEMEHETE 8 Ha (LI EEERRTTEEBS
FRAEEMIRIEKRE, ENEE 2022 F 9 BFEHEE) .

&R BT

HERFTHT
NAZFEEBEE
- —  AHFEEE T AZEME
oL REHEHE
ﬁfr ] S L FEAE
e
= — —f{—%
B gamna%k -
L —{Ex
—  ERFEHEMH
{ TR % }— —
H RER TR

43 B EFRBHAIARDES
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hERENSFETEEMREEAEREE (EVCIPA, LITEMR FREELR") SRR, BE 2022 F
9B, IMFELHREMHMERE 34558, sEEEENL (WE 44) . SIE, AHFEBHFEE
EOFIZES—,

NETRERE, &
345126

I EA
LHA
L
HL A
El>-uiil
IRy
IE)
RHA
A
EREAE

117848

114830

112545

106357

E HiREE 2022 F9 8

44 ERHFBHEHE+EH

IHREXEIRII AR SRR EREPE—. “E AR, F/MEHHZEESFRETE (I
&) . BUE, 2021 5w, T REFM () LR 5.2, mREIZEF%ERELS) 6.8.7,
IFRERBRBESERMT2ETKTE. B, R TMNFIZEAEECLY)y 4.1, BthIR=mithXEHtL
297910, IBR=MXERILES, 9130, AR NERFRKENFEHRICERBE, ~HRE
IRIEARAE, BRFRAEFRET.

&= 13 ITREFRXEEMHLER

X EE¥Y | THRE I M Hihk=£5 FER=F
ZEAREL 6.8:1 5.2:1 41 10:1 11.3:1

E WRFEBESCANH TR, $EAFENE, REEAIEREREKE, BINEAIRASRITEUE.

It BRIAHREEMAREFELFRENO®, BT AHFBERERERSE, SRl
X AT FEHEIPUEAAIIRE IR Y, IR OARE D XA R E H I FEBIRiE At aITR]. ASEU

© ZermreAst, FEEREM. HEZIAIME,




XFEBHAERS, BARSEFNERME, 2021 FNHAHFTE I ER BZRAER] 18.0%, BIF
Y—REAFRERRDAHSIBIT T 4 /NS, TRYIFMEBRI M2 —", SRR ERAR
=’Ir=a,

(2) FAANZFTEEHE

MAFTERREERENRRIEEH. AMNTEERK. BRENEZR SGRAF KRB RETZE
FZHEER, RMWABSERFPISRMBREETBERLE, ERBRERT, #E 2022591,
BITER BB R BRI SRAFLY 328.5 HIRZERIFAA ST EMIRIEECE B, HTMEERCEMAFTEE
2852 A, BoZLLPIAZR) 86.8% (£EER) . BEMTEXMATEBRRIAFEUTNES HEH
i BEFEMEERENE, WENKAHEEUEREK, HEEHFUBSNUSISREAMMENE,
SHEBEEFEUESNHEREENE, ERAHTBRAIELRFERMEEILRA, BETES
[, BMEEBEREECERIEME/NXIFELR 100% 2 & InE B RiIRZew 5, BEEHE

NXEEEEEREREBSM,

(3) #REEuL

RELIESREN. ERUITR, EEEE. ARXEFHEEANSEEMNE, T2FRE6
IRAMERTERE, BRI TRIERHIRBINER, B\ IEMAYPERE. BXMLIRIRRESER—HIE
IS SR, B 2008 Fie, HEMEETFHAEEREMNEFIUS A RERERIIET, SRTIMNEER
R, FAKF. pANERMGZAE, BRIHIREEEI AR, ITFkR, BERBRAHE.
IREBUEERIR PR ANBRE, IREBTNERETSE, LUGAHEER. FIRkinE. RafseRSs aRaIe I Iia
DOAFREEIETCRINLFBHET

2021 4 B, TIFAMEEMER. ExeERERERSHRATTRMNEER AR il T(E,
bl (FEaDRAIFEHZMREIZRNT) | BEERESUMNTAESKHEDEFIRE R IRTURRR
TYREREMER", FFBBMIERT, #E 2022 F 98, SEMEHREY; 1405 B, Hb/ RaHs
229 B, (UAFIFBLESE . (TS HasRaEoER IR ML) 5, Nms
—ZINRITEIREEERNRIEIRSS LS, 2 2025 FRAEBLAAE] 400 1,

512 FIERARNKRRE

B, HENFTEBEMBACEENHF, EAMATBRMELEOREFRAERANE, MEAHT
R ERRFTFREHANE. ERIERFTEBIAHIEE, BN FTIREEALENMIRIEE,
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MEERINERIFTRIRENIAIR, RIE (I REERAE TR MY) |, it 2030 F2&8%
ERFNIEIREE 30 kW, 60 kW, 120 kW, 350 kW, 480 kW AWM FEREERIGE A IHEFEM 150 h &
07000 EEFRBuG, HAFRit 120 kW 788429 105 5E&, &EE 70%LEAE, 350 kW Z 480 kW AYZEEB AR
K2 /5, A 14% (MR 14) . ETAREETBEERAMIHNFTB@IRA, SThAEEEE"10
DERFTEEREF 5 3R 300 NEEER,

& 4 TTHRERBRIEERNL

FERBUL (FE) NH T 30/60 kW &5 | 120 kW 350/480 kW 5tk
(B8E) tt =]¢
2025 g 4,500 55 65% 30% 3%

2030 % 7,000 150 18% 70% 14%
HIEKE: AFRNE, £F (TFRSHELRTNA ) FEERMSERABEELRIN, SHMEREBHNHY
AR HIEDTRE LR EHE,

B FNE SN EREESRARNIUERE, (SR seRBaiER, manIizE
BTLBERANE, SR B MR, SUBLSNERNER, BIRLNBEEGE (If
ASHRE) HERZAREEREE, —RADHZmneE. BBl ERRES B =MPeER,

R IE AR TR R, ERRCAENA. (BB S B aIRIE
RIS, IR T RS RARAET [, TR, RESANEE S ATReE
AFEFHEIAR, SR ERET O EIIIEE, PR TRE I E
i#,

Bt R R AR T DA S R RS AROART, IBRT a8
ISR E . AR, B RERIES, B, B T
SEPERTE, ALERRRE M RAN R T4, MR RPEEA
EFR. SRS —ERTEMRAGFIES TN SR, BRTEIONERNA, S,
ISR ERS. B EEBET ARG, REERA GRS,

PH—EERM A ERPIFRRER, FTERRARRIEINAES RN TRITFEB I 1B B
FEERME AR, BT, BT EEIM" (Vehicle-to-Grid, V2G) ARMWAR, BalSEIEalRERKMF
TERDBEVEENERER T, VoG SRR LIBSESEEBMNNOME R, MEMAERF. 37
FEiHzER. EBMNZST R ERNEIm,
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B ERNESR. F_ERM, V26 RAESHENAERIHBRENRIERR, thEBE DM
friw, £ V2G 2T, =R TESRBHRESEN WaEEE, Rakmee' NER, F58maESHEMN
BEOSIHE] WEIB(E, WoHHRe".

ERMNERBERARSGF N, BilAFES5 V26 RHNEERSEE:

(1) BENSERBFRNERLNEMEIEES, KIERMINSER. AMIESENER. FiREiD
RMEBREERS, WERAMSTHEBTAHTER, AESENRMAEBNKE, ABREIRREE,
ERRAHATITRFIDAB DS RBEAEETE, BiERPRNBESNZERSEIHIRSI

(2) SE5HMEBRBEER, £7 V26 KARNBEIELUAERETSHHERVNERES S8
RIEST, BRESSRFNRN EEMTNE, RSMENAIEBERE. SHBMIEIREIBIHENT, V2G
S5 RRIERHIRE. EDNEMEEE, &8 7 HMENINIRMEEREE. E5W0E
NEFTINEERIEE N FRI G EE P LU SN RINNLERE, EITHRTEBERENEEMNARIGDEUEN,

DJEERMEARE, EARIRNRIFRE), B ER BRI SN m S .

(3) BIRIBERER. AIHRERSFIARBTERMTINGRE, FItABERERAEENESTH
TR, REEAERTE, BRI EINEREAFENMEENSERE, SBERRRE
ERY, RE[EBMIEHEISHE,

A V2G FeIEB IS RIRIHAN BT A ME TS EF MRS R gti=H 5, BB rAREE
ERIEEWBERABN, ST AERERIUEERERSSBNMERS. BETTETRES
RIZRSEIREHIRES, RTINS SHEMNEININREH. AR BERIRAR. i, HIEE
&, BREFESFSMIRSEIN, FLInERNAERGNENNEESTENRFT.

ERE, HEMESEEET SR, SERRBMAFERMEBRA, FESMEHIIER. L8,
TN B, Kb, THEFER) VG EeIFT R, 2022 F 7 B, TTINGIEREIRT (7N
TREHARB SChEeAEN) |, BRI S5 HER V2G Bl EEE RIER &S SRIE R,

FRK, BilRFEEAEERBIIESHMIEARSEIT, V2X (Vehicle-to-Everything) AR ZE] T
HRSENSESU. VX GEFEMEER (V2V) | EMSEMRE (V2I) | EREMLE (V2N) |
EMERE (V2H) ESMNATSs (B 45) , ERISAEATHEBNER, IFFERSHLe. H
EiRSS. FERRFISKRE.
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45 ZERBEE) VG, V2V 5 V2H iR

5.13 FeHeEE RGN

[AREHMABRNMEAEASRMAFENTFEINR. BRSO, MNAGS. BRARKEKFESHH
RETNBREH TGRS, U NEREBMIENSHENTR, T REAZHEHHTERELE
BREASE, 8E 2021 FK, FIMHPOMERABREESE 129 6/ FHAE, UEEES—,
TINBRIP O NBIREREIX 34 B/ FARE, NE2ESE=, BRI TNt BREERITE
S 90%,; k=Rl FRESPORKABEMESEEINS RRERAER
REG R REAERIEEATREMER, RICERENRHREREAEHED XOITEEME
.

Hau, I THERERREESERERY, AMRYINERRFTABESLLNE 15%E4,
IR ERIRIEABMEALEIA 70%AA ', 12T, R INERRT AR S EEEF=E, @
BERRFEBERS AR, SH—SEEARIXE, FRKENBMSERERRK, 5EhEFREIRNE,
RAFBERHEAU=EHRTHNME, EBREBNEFERAAGHNREBL, IH—STEREIRIER
FEIR, IRREECEEMNIZTT, SRBMSESEMEESNES, IRSFEMIBIE[M. L2,
ERFBESENEARBERIEERE, RIFRENIVR R A RREMBIARR AR BRI EHRE
HISEFRBIRESIRSS, R SLPOEX 15 RE, mBXEREX 3 REMNEIIRSHZ,
HATERSHIRARI O, EHREIEIRS . T EF USRI (EEB MBS EDEARE.
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K=MK ETH, M. 5. BESHMH, 80% EFEMLRAAENE ), FERERR
BEARteRES. SHWOBRERSENTEBERARE, TERYAEARETOFNLI SRR,
NRIBEEREAHLmEAEESTRFBLL, Lk aRES WA INFERBDUHARE, 7
EEFBIRSF K,

IR =AX A RS, BTHENNEREEBRERNEE, AHEURETEIEER
IREEIR. HMSEMFTEDIINE, BINHXERBHEERXEWIRERITH, BRERRAEAR
A, AHFEFIERRNTEIRE. BUFSRENLY, SHEEE. BlERN. TBRE. ~HEEhE
7k, BREESLERFTRRICEREZIRER, HEHCRIEEIMELIBRFTHRIRNE, LEFEREAR
b, HiEE. HEEBEDER. YMnETXATEIRIE.

5.2 M EEEZA)

RIS EEF— A, T/ \KAE Feuh =F M BB it =PI TEEN B SEF D

e
(1) JEhEFER— IR RR IS EA)

IRSEh ARG VAL Ve - - FE - I — MU B LA TR E MR R IR R B EB B G, RINETIUE
REBRG. FEPMBCRARBRFUREBEERERS, FIAENEIREBRRCALSE, KK
PR ERTRFTEMEED, MomSEmAEREIEY, FEREURE EMNAIREE, ZIE I S3H2
IRFEEREN 161, BE 11 480 kW BIRISHEBFEMN 114> 240 kW RIRFEZEAZ, 4 1160 kW AIFERL
BBZEf7, FHECE 11100 kWh BIRBIHAE,

46 REEMRENAEBICHE T — IR = AL E
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47 FehEFTI— IR (R uh

LAFREBREN S FE T — A IRE DB TS, SHREPDBIRERE 4000 nf, SR
850 kWp (kWp FRACARBEIBRIEESINR) |, URRLI 420 BT, ¥, fE THRESDEZREE 158
FREKG (Hh 4 58 V26 MERR) 1 aR<BRARIRS, BIRIRELH 300 5T, IMERHE
AIRIERIR DR ERETH 720 57T,

HRECRERRSS, 1kWp KPRRERITSEELRBL 1200 kWh'™, LIS ZIRBSE R E
E8£9 100 5 kWh, FEEIXSEF LA IRIMIRRUR FRIB RIS SRR BRI, ARTE
FHRKEBENNERBEFRLMBNREFAS. EEFHARRTILEERN, 16 SRFIHEMICRK
ARG KEEMREANA, ZBREEBMN 0.6 7T, FHEMRSEE 0.5 7T/kWh i85, BF5BIRSEE 100 5
TR, EREVCARKBRNGERBEREFRNE, SXEBELL, ZIMBEFIMN LB mEHEE CO HE
BT tHEAM, ERFENKTIDRS, WA E—ErIsaa. BEkE, LL15 FEAI
BIRAEEE, MBS AR 1,600 5T, RIREREMN 226 (BF15) .

{ER"EEXW + " TERSRIURAIBIFT BN A, YehEFe i — AL BB AU R FREB SIS A ERE R IR, KIESR
T+ ECEB AN HTREIR. D IURBIR N S TT AT ] , XIHERE BXIE T BEIRAFFNSE DL S AR R R A B,
AIFEARERERE N, BEMNERIESREMEM A FTEMIINTE, S — LRI
) WK K3 B 5 0 hIURS RIS R R TR RS 6.
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& 15 FEMREBAEMCHE R — U EAIREAENE

YEREF AR FEEMRSW | COLREE, BERK | FERWEE

FE 2, B kWh m, AT i @, AT A, BT
2023 E1F 97.64 107.4 800.4 3.2 110.6
2024 B2F 97.1 106.8 7921 3.2 110.0
2025 F3IF 96.57 106.2 783.7 3.1 109.4
2026 RS 96.04 105.6 7755 3.1 108.7
2027 B5F 95.51 105.1 767.4 3.1 108.1
2028 BOF 94.99 104.5 759.4 3.0 107.5
2029 BTHE 94.47 103.9 751.5 3.0 106.9
2030 F8LHF 93.95 103.3 743.6 3.0 106.3
2031 FEIF 93.43 102.8 735.8 2.9 105.7
2032 B0F 92.92 102.2 7281 2.9 1051
2033 ENF 92.40 101.6 720.4 2.9 104.5
2034 ERE 91.90 1011 712.9 2.9 103.9
2035 E13F 91.39 100.5 705.4 2.8 103.4
2036 F145F 90.89 100.0 698.1 2.8 102.8
2037 155 90.39 99.4 690.7 2.8 102.2

2t 1,409.59 1550.6 11,165.0 447 1,595.2

kR AARUE, 2021 FRESMKEREBE " RMUHRART 828 g/kWh, #2005 £ 21%, RFMEIHTRERLKE
REBETFMNBAMEERILTE 0.5%,

(2) SHbFEER/NXZA

[N EIR X R Erh FerEuh RIS I AIZ, E|R/\XECR FBIRIERA S5 e =0, 7+
R EFFTE ST NIRER EERRSE, TEMREIR 60 MFEEA, KA 20 kW /)
NEBERDALFTRINSR, POFHIINERIIKW, HERINXERBINEEHEHBEK, SHFRR
BRIATNE, NIRERSARLTENESREBERAN, JULIREBRAETER, EREME,
BB B BB 7o BBy, FIREREER BMS FER2ITIEERE, T EMRE L2 mER
BiP, SEIREWREIRNILIR, $HNKBBRERE, SahmniiEsth, S8\ IXRERTER
BE (20 20 kW 1HE 61, 24 kW 11E 8 1R%) EARGHE/)\XEWFR K, LIM\KRIFERSEEARE
®E, REANIRERERSEREEBTEENXEH, LUZIRE ARSI B E R
B, BiREE 105 20 KW AVNIRERFTER (Ban/i 6 WiaFELnTE) AKX,
RIRRMARLIN 30 57T (FRBISEFRRASZE) .
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(3) HBFULZA

LU MR B FR I B AL 96, iR 36 MFREEA, H 6 MHBRENM, 30 PARTEN,
RPF < EBFFERETE 50-1000V, BiAEED 0-600 A, HILIISSEEDD 0-480 kW, ZINHE
BIFTMRRATRSEBRIIAR, FENERIEAIRIERFTEBMNINZEIHIFME, BB 7B
REAWBEG, KATE T 7ERHE, EBRENEANRTERIEMIIBMAYTE, WEEBHE
Kttt RERSEREER. BRIfERTINE., BEFRIERARIAR, A%, Y%,
BERAEAES. IIRERER—EAERTE M, B 6 1 480 kW AYRISHBFEHER 30 1 120 kW A9
FIEBIRFRERRL079 400 v (IRIEIMBE S RHEERITE) .

& 16 ITNhEBRULERABFRICSEE

it Sl B
BB 50~900 V 50~1,000 V
FEIEE 0~250 A 0~600 A
=S HE 0~180 kW 0~480 kW

5.3 FMW BRIV X RAISIE

531 I FREBRBHEABFEETN
(1) SRFZFEREIHFEE

MRS RAEERCEHASERARE, HAtFRAERIBEEEE R EREERBIIMIRE
27, TR 2025 F, T REHERMERIBEBAEGEL 2021 F1E0 132~186%, F 2060 &, |-
REEERAENRALEREEE RIAT 525~617 {ZTEAT, % 2021 F2h0 14 FLAE (B 48) &
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2
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0 HEEE IIII

2021 2025 2030 2040 2050 2060

Wik E w2060 F K E R w2050 FH TR w2050k i B H O R

48 FRIBR T HRERkRAEFEREEEEN
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PEERE, 20215, FI. M. BER=AEER=a I ME XA RBE S BEED 5|
712,03, 1049, 87571 3.06 (TR, e, EEEEMNFBENTEFS2MAE LF#ESE, 2030
Fla, FTAEBRAECBEESIBERGIES, BEMMKR=AHEA=AMItXABRMAEFICE

R ERINREHRE R, BT EERSISSHHERAETmMER, 2030 FEEERMAZEAI
ERZMINRIBZKATES. BEEMK=AXLIFR=A X BB AR KRR, B
HERAENRBERRIBIK, HMFREEEIBKIIBEEA,

250
E 200
=
W
2 150
el
e 100
2 50 —= ®
kS
A——
0
2021 2025 2030 2040 2050 2060
== 5| =) )| Hisk=ff —=diEzk=4A

49 BEBETT RENRKXIEBRAEEEEEETN

PEERE, WHRATEBEEMMAERNBHNURIESTIAARAEE, XA MISEE TEZH
FEEE. MEERBINFEEMASRAEUSAITITZIE, B 2025 FRIBFAATRBER N EFERSHY
FAFEHR, 20215, RYIF MBI RENBFEESHILIN 319 #1174 (ZFEAS, S&H
ALF AR RFEERERILLAID B 27%H0 17%, FRITE] 2060 &, LIRLLAIRI D BIAZ] 75%40 72%,
FEICEAE], HIRERIBAEERIFIRE, WAFERIBESEETIMEN, MIAARRENBESERAMER
SEX, BEER (B 50) .
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S EEERE o B
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2021 2025 2030 2040 2050 2060 2021 2025 2030 2040 2050 2060
miflE mAAE wRARAE miifE mFA4%E wAAFEAE

50 HEEBERTRYIF MEFRBEREBFEEIN

(2) AREREREHEE

FRITE) 2060 &, BEEBR T FRELEMRAENTREEIX 271.6 (ZTRAY, 2060 $#ZHHIE
=5 2050 #ZHMIBR T2 756.7 F1 759.4 2T RS, REABETRI 28 1F, 2050 ILiEZHE
MBS T REEEIEAENTEBESEN 6251 2T, 2REEBEETH23F (L) .

900
800

L 700

= 600

Y s00

IS

~ 400

E‘M

w300

=200

=

R T

o HHEEN
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51 FRIBRT AERBEBREEFEN

PEERE, WHEENADEZBMUBERIINRA, AEEBRT, XMEEZEMUEERE
o), EBEMHIEEIR, WRBAEEREENMtERE. EEmRT, WMHYRENIREEFEEAES
THMZS, s 2060 F, AREEBRT, WHYIRERIEESRIA 891 2FRM, A FREBA
ESHEBEN 32.8%; 2060 #=HIER. 2050 BZTHEIESR 2050 U SHEKIBERT, i)




MERIEBFEE DAL 2058, 2058, 1447 {ZFERS, PRI FRERAECFEEER 27.2%, 27.1%H
23.2%, BRILZHh, FEZFS|IENEMTRERIBEEEEEHMER= (B 52) .

100% FEs
0% s
80% w R
70% mH A E
60%

mEHE
50%

m it E
40%

T E
30%

mopaEy A
20% X

T EE
10% o

L ER R
0%

20604 F 4 ik Hi 2050 F 4k #2050k 15 F A b F
52 BRFIBSIEAFEEREREEEAL (2060)

SitERS, BaiEREENAINEREBSECEFEERM, 2021 F, | FeNEHaHBEE
797,866 {2FERT, BaiskA%E. MAFNSHEREN I GEERHESABER 0.44%H 0.88%., 1R
EAHFNE, 2 2060 7 Fat= DRBETUTRIAR) 14,072 (TR, BT, BMEEEEBRT
Enfak. BAENSFEBED R OEHSCRBERN 413%F/M193% (F17)

&7 TREBRMMAEBREERENESESHSABEHITN

Fn 2021 | 2025 2030 2040 2050 2060

ITFREEHECOABEE ((ZTRE) 7,866 | 8,880 10,655 | 12,908 | 14,238 | 14,072
I RERBEDEEE (ICTER) 34.3 79.8 174.6 3817 508.8 | 5813
IHREmBAEDGEE (1CTERN) 69 m.7z 197.5 307.3 2759 | 2716

FEENSRF AR D2t = RS 044% | 090%  164%  296% 35/%  413%

FEENE R D et = RS 0.88% 126% | 185%  2.38% 1.94% | 1.93%

E EERPRAENRAFEEEETHRMREEBSNE, MFREEHABEHEARMFRE 2000 FLRAIFHEH
B SaTHR"REAY. WK ERUREFARSZSIER, BT LEAP EAFTIISE,




5.3.2 REIFEERIT NIRRT MAIFN

(1) KRAURFEEEXTEEBMHIRT

Kk, BEEMBERAFRBEFEES, ENQEEDEA, BaNERNRELSIVEIBULTFS
EBAE (L7 BIRERT. BEithSHENAIFE, E2SHARERBMVEEENA A SIETRETTE,
LAKREE. W, ECRRRATEERML) o IREXIETRN" ", ERESHAIBEMUREEROER T,
NS ELF RSS2 2030 £ 2035 SR MIE(E R B850 12% ~ 13%,

TRt 2025 €, [HRE (AH) FEERBEISIATIN 5712 kWh®, t 2019 5K 7 & £, X
ENFEBRBSIM AN MEEBNIZ 2T, 1EXMFERE, EEEEEMt, AABISELTFFR
~RERINACFREERAEIEE, SEMEMULELHNAT] 50%ES, ZHEE/N\XEBRFGEHEIGEE

X 2,

A, HTFEmAFEREETRIENE, BErEEN. SBaNEFAMERERIEH TR,
MBI UABHREB SIS ZEFEFEXTEE AN, (R A D RGEISR T ELUERER R, BRckRAENAE S
BEEXRIRZREIR, BEHENNEFTBHEIALTERBEEENSE, ANUERERARAIEIN T B
RGRIATE , SRR WIS TR LN FBMEBRERE. BT B F 7B siN a7 (V26)
PRI TR SEEB R E SRR MAYEEE N E.  EIRIICHIF,

LA 2020 FEZFRBMATRAEHE (B 53) A6, TINE=RBFHEREKR, LINPEIRES
BES, BR—AREPELF N RMTF 3R, REERETERL 4 <58 m. BT HAEEEER
R, EEBENVEERNE, ELFRENERT, BZAEEIERRBMAEETA, BINEBERRA
SEEITREREE AT 5%, HIIEEIEMIIR, IMRIESZE, MENTENINRZERE

0

bl

a7,

EESEFABEARTEET, T REGTF BN, RIEBFRERTHGEREBINER, B
BT RIS, SRR FTBNEMINR, BSBEHRFRIFAER, (EEEMETEIIR.

O AARNE, FEERREETHRMITE,
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— R A A

E ETEIES BT (BSEFBITANT NENAEESFHEISNMR) (RO REHIEAEST FENITEF 0%
HIEMETEN AREHLRT TEE, B, AARFBESTRIAEENLF R AEIE FR e iRt T 7 EHE
=1

Fto

El 53 BFNLFFRBENEBMNAEAIFE (7N, 2020 8)

EISFRMERAUNRBERERMNEALRE, Tt 2030 &, BERASXFBEMEIRA, 2
BN EB AT FRMERRTER, £ 10 535 13 SIEERTERHEIR 5300 MWOHIERE, SRR/ EMATHE
&), E—EEELIBMAEHIEES,

ETEFBRATEMAGE=MEIN: (1) EFESENSIN: BIBIEMNES, BiE;AE
RREXRIBLEZETERE, SCIBIBRE AR, (2) ETEREENIN SEE M EIRAIRAE
NS FTREENAFPRBTER, WEMNSERIZEERE., SRS T IEHESER =S, (3)
“EEs BIESENHN, ZMEMAEEESSETERERENERTE,

(2) IREERRIVAIEFFIE N T EERIRISZD

AR SR AMHATRIENKEEE, ERENENMESE N mAIRER, ERNTH AR
SIEEN. WEHEESTEE, SENBNTIRENKGRE, BRRABESIERAEMNERIYPE, Jit
SEEMIEHSHEIVBEIIRSS, AR EXE (IRKEBERS. BMEAMTT) EIbHTRE, BE
IREBUERIMRB R, IRSHEFNmAIEN, ERENHAERED, BARENRSTRIE, FHEBMF
BEAHBTE, (BHAIBERIREN, B HENER,

ERRA, WSENR, TLFRBRE-BFABAE CRA Y ZRIBEREITE) =BEEEIREE.,
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IREBIRTU R HERN BN FFANEE R R A, SLIVE AR g — R T XA, KRS EE5%
WRROBRY, Bt ESNRFEB, B0, LULAZIEMERBEREEZRIE, REBE
M FERILREERERE, FIERRERER, EitrEIMEbs—E+hEE, BowsFReEs
KRUEEHREBBIRSIRRRMEINER, BORTREE, FENRISR, REEBEIDETS,

(3) FEMEBIRTCHIE LN IS EE RIS

(e (2021-2035 ) ) SRRIFREEIR A oA IR EHERA T RINER, EREt.
MEFEUWRIARESE, NRDENSHEER A EFMERMIRIEZIR ML TERMEER, —2INRFHEE
RAFESEMN (V2G6) sE8ER], —REHMERAFS Y BERRSINE,

V26 BRI BN ESEMNNER, MEBRRFEHETUIENN, BNZEXTRAZER
RAYET, VoG NFEEINETHEMAER—IBNRAEES, BBt ESFMERBEHES
BB, HEEMREISRA, BiAFESFHEENSRIUKEE. XTI RS KIFBAFIBIEER
M, RASERENEMNESISETT, BAERIFEERREAERA. NEBERE. BN BERER
HEAFERER,

VoG IAERNT "EM AT RIENERAR, MENMBAMS—XGREE: —5H, B
MRESSBMNELIEESEIERRS, EBERIRSRNRFHISI THEIIETEES, F B Wi
B, S—AH, V26 I IESRUHTIEIETIE, V26 SAREIERNIMIIREREBIAZIZA, M
EEOBIESTAINERALERE LM, SIERT, FEREBET VoG SRR EBHRISIE. RIGHIK
BITREBME, BaiEETEILNERT#HE, EEXSENBREEREIMEFIBRESINES
BB, MAEREBLAZEL T

&IRE 5000 REEHAFEREE (2060 FAAKF) HE, MBHRFESSENER) VG RS
HTEFENE, CRFEIEI . BB S BIEAXMEATENE, BIEZRUENE
EBKE. 25 V26 RSBIEMILS, FERSAMEFEE, WO AEEMEREERSS V26K
BERIIN SN B . A LA=ETERNTHERT, HEESHBINESENIEMSEE V26 R
FERGRRMEAREERNMME, FHRESHITEINES

(a) BEl54 BT EBWERERKERIR, EXMEESSEHE[R0RHET, BINENEIREEI
m, FEN@ENSEIRZE (25 V26 ZEHELAIER 50%, IRSSIREER 180 )%/F) 9AEM, B
E 1B S W BB EWEIBIEE I —2,

(b) Bl 55 BRT 25 V2G FEftb iz 30%. 50%F0 70%ES, FREFHEHSENEESS5
V2G RS RIEINEN: ZEBS SR SILIN, EXZMESIRZ2IBIEIN, NEFT
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T, RSN V2G LeBIE 30%IENNE S0%RY, ESES R 80 KWh RUEBEHSEALEAESEIM 2.16 F12
KWh/EESBINZE 3.60 FAZ kWh/EE, SERSZEM 1.08 FAZ kWh/EIBINZE 1.80 FAZ kWH/E, 1EIEKSH
66% (FRS5RETE 180 R/4F)

(c) B 56 BT EMFRESS VoG IRSSIREUENET, THEEFERELSE T, EINFEMIRSSIREL
MEFFETAREELAR V26 RGthIsEE S W mEla Rt ER. Hf, BithaE 160 kWh BFE
ARSS 150 RAVEIMSEIMEED 80 kWh BFEMRSS 300 )RAVZEIRFT LA, BEENR SHIL
YR, RIRA SR/ NNBESERIBETEIN V26 RSBIRELEB N RS HRIEFNKE (55 V26
ZEIRELHIER 50%)

Nl

W

54 ENEDEBK@mBAXEFENE

55 EMEMNEWRSS V26 tLAIEXEFENE
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56 ZEM B ERFERS REEXLFENE

PIERDR, ERBSBOBINBNTESS V26 AR HROKEEUENBE. BR,
EFMEBBRIEA G IR AR, RS RRANSBMATSS V26 IRSHRATH
BEEAEA, REEEE, HRSEFREEENDE,

MERMSEREETMIBK, BMBERS GBI, BaliSEERS5 V26 BMELIRS
BEPRSEIZDHYETT, ERNERSSEDEMIRSIImENSEFTDIER. ik, VG FEARRE
RERMT FMEEMRIEABRIRIMIZE, V26 REBRARERM TR, T2ESIMUDLITE, J8
IEFSEHE ™, ESERRIERERAEN LIXIINIE, (BiZINseIscNEibRERE TESER, HX
BB ANTINENR, FEEEEBRNTZEINE, SKaRENENINT, FREADHIlER
BEEMIXE, FEENRIBNRIFEE. SRS ERGUL DI,
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Net Zero Roadmap and Annual Carbon Budget
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ENE | FEERBEFEAIIREE SEFHRINE

H]]

6.1 | AREEIRIB ST IS EE

SMHFE AR ERBEARIRZER, X REMms, BrEREHIEARAE, BEHE
AU BRI EBEERA, ABEFLSFEHINER, 2N ERNAIEEE.,

BTFSREMRER, AHAFIRELL 2060 F50 2050 FHERNBEIE $EHEA B ARLIATE T =AY
MERLERZE, Hf, 2000 #ZTHHRELEETHRANR 2060 #ZHHERHE, 2050 HHEZ
HISREEET RPN 2050 (LS ZEHINIBREIE, REBRAHARTE, MERLESETHEEN
PMEKSEREN BT SRINERS#ERR, B, oS EtEmERT2aRXE, S8
TR NRIFTEER A &R Bin R ENABHEBRURE A E X EmS,

£ 2060 HZHIMIREET, 2030 FZRIHFR=Ai XA EE(ES 2SI ARIIR BiA
g, EttXENFEEAEREN RS F SHFHERAMHN N RRE, TR 5
H, HRIBRTHEEFERBEDDIRNE K, FHEHET DEBACRERIGER K, ERTHRAEDE
BHK, HtRAFHENRREKFESERBERIEAIERMNMBEELZIR £, MHEERHAEMS,
BEERNRETR T EZRMERD IR HAI RSB BR, HIiN 2035 FZRIsEll AR =
EFEW, SR EAERERAAXE, WHER=A) |, RHMREMCERIDCERKT, BT
SLRIAEE BT,

£ 2050 A SZHIIREGET, dt—SREREAEI, 2NERHRTET T ESEe T
IR HReLTAI, BNERENIANARSHEE, KMEaRREIKzEizmns, FEL
BcE e, SXKEMD BirFREXKEERH TFEEE,

RIAEZFRRIERERR, SSBRABAEESTEAE JEIE, SRS AEXERLL 2050 J9tr+
MBS, T REEERBIEN. BRNRTWESTHEMNE, TE2BOEEEERF. HFEN
ITREET 2050 (AFEHIMIREEH TERDBIR, BT 2000 #ZHIIREE], L5t 2050
MHUEFTHINREERLUZE D (WK 18) . BRIE, HIBRIHEHTREG I HE
ENGEER, FF BRI,

& 18 SLhE 2050 S ZHENIRELERIR T (R T 2060 2 ZHIMIR&E)

R T LA 200 2 FHEM S E]
LIS EHERAT(E) 12R0 10 &
BRHFSUER(EIKF -540 5 (-5.4%)
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2020~2060 RitAHBEFESE -1.39121% (-24%)
2020~2060 A HEOTERIINCIE | 6971237t

2020~2060 RitFHE 46121 (-25%)
2020~2060 RithumHEE 5 2021 £FK | 3.9%
HESELLH)

T R 70%AAEOSITE, BNET 2021 FENE,; 2021 2ERHEELS 19 21E, #FRKIETF IEA-Global Energy

Review: CO, Emissions in 2021.

57 TITEHEBEBRI®E 2060 1 2050 FiEFHIMIREE

6.2 BHMTRERILZ1E

SRENERESFHINERERGERAFTIFANHIEM, ZEXTFNRFE—ELQTF. HFEEAR
{EMESRAIHLHISRSCHL,

MRV #1# (Measurement, Reporting. Verification) (LUF&#FR "MRV", iR =n]"ERN)) 28
BN, FIRES. ARENGR, EREEEESHREETFNEN, —REMEXNRESAHFFIR
AR MRIRAZSR, BEKHIHIIHZZEINSTRIRESONE,. Hf, M (I8) ZEirErnds
FERZEREY, WIEAEURRYEREARIFME, R (IRE) SERSMNRIIENLAT, V (&)
eEE=nENE, LIRAHIMEE RS ERNEE,

MRV MAIEEINEE ", S8R RS MRV, JHHIRE MRV, EZiEE MRV MIBEOMHRLRS
MRV, 8MEENEENR. KAZER. ZEMIRESNITIHFYAER, EthXKEmAID TUsbRAERKR
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FIKESIER, ExSE MRV B RHER MRV B AIEEE(/ER, BiEBIRS T %4uEm S HER
FIERERIZEITRR, EEBREBERREREEEREHEE D, FRLHIEHAEXFERESAFE R
BHEH,

A SEHEEA IR R B T AASRE T ELHIMUK EH S SR T ERNEEHE., R AFHEHIENE
Mt ZEFERMEN+SEE, HEATARTILREHINIRESNERME, LETEHHZEBEEENE
17,

IPCCRET 2K IRME S, BIEE st S EREImAYETERE T~ 2BKM{PEEREAY CO,,
IPCC 2021 EEFHURELIR "B, FERUHHERT, BN 83%MIRLI 1.5 EiEF Bz, M 2020 &2
BRI CO, ¢ THBRZR, SBREFRE(CH 3000 204,

s

bl

= 19 IPCCAEIRFER FAIBRIT

M 2020 FFHERIFAIBRASIREE (Gt CO,)

imF B
17%* 33% 50% 67% 83%
1.5°C 900 650 500 400 300
1.7°C 1,450 1,050 850 700 550
2.0°C 2,300 1,700 1,350 1150 900
KR IPCC. ZITHEFRFSEH B FIE B R ER R

[TFREELEERKENDESTWRTMBERIEES, BUEET MRV HHME—ES 19
BiZELE, FRESERBXEREERMABRTMBEE, LARFRIREAIS VR TR, X
BB TR TET IPCCIRENBREEE, MXEAXTIRTHETRNSE,

6.3 | FREERXBEEFHRINE

AT IRHRNERRIBEE FHTRE LR LR FERMHI—Mh AT HSEIRVEE, miHEZR'E LM
TN RAGENEMEN LRTRE’ . (FABRCRZBSHMERERE, AHRERTENBERAR
2%, EFEBYURN.

RIEFIFER, 3l 1R 2060 S ZHIRIER FTABHINEF N REERBHRIRERI_ LR, & 2050
HAFZHMER TRBHIREEIEIMERNME. XERA 2060 FEEXRZEETIE EEPFIAIET
B, TREFNZESE—E5rE, BERRRMTENBRE, BTN HIRRMY
HEREK, EERRETIET, 2060 FZHMBER MFBERAEIIET NARE 2025 FZ2aItBEARELI
BERBERSIER, "+ 2R ENEERS T HERIESBEKT, NEAMHH LEhE
B—ENE PR ER.
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2020 &, ZERASGIRHNCN 4.47 IE, XEFIREE T HEbRE B 2 R A R EMSE,
BNX—HFIAEES, REFEADRHRBOIATR) 7.4 1, mirsTEERFIKFE, £ IPCCIRERAR
EIEFBER T, BEk 802 A&, L2060 L2tk CO# AR, FItHAEZIRALY
PRHERRE N 20 Fm. BERFEAREHITE 1.5°C, AOBRFNEFIEHIE 0.94~2.81 I/, KIET=HS
F 2020 FELRFIIKF, BMEEEFBEFNEHITE 2°C, £ 67%LIRRT, AIRMELERIEFIE
3.59 /5, RBUIAERKE, BFLIERTARA,

*& 20 IPCCAEIEFBR FERAMKRME

2020 FENITBREE | _ N . e
% () ~ SEF B SRS B AR RO ORI (/)
17% 33% 50% 67% 83%
2Bk 4.47 1.5°C 2.81 2.03 1.56 1.25 0.94
hE: 7.47 1.7°C 453 3.28 2.66 2.19 1.72
2.0°C 719 5.31 422 3.59 2.81

E: 2020 FAIBRHESEGERE T Our World in Data; IPCC RAEIRZBEF FRIASBRINEEIERIESR 14 P 2IRFRE SRR
EIRAD (#2801Zit) , BIRLL40F (LA 2060 FLH 2Tk CO S ZHIIT) »

BRI ERBEE L AR EER 10% ", 1ZIBERAE 85%AANAth, BB

ERAERS E P S EIAT) 8.5%, EEMECMEIBE BB NN B S5 B SBHERR 29%F0 24%",

TS THEFIIKF, RREEREZFEOIET, BRI SOESERIT=(E. B,
Z 2050 £, RBEEBHHBTEREBRHBR EPROtIRIAR 15~16%,

[FREEKEETSRE, BEHBH S EIAR T BRERKTE. KEXIBIEHE XK
HE S S HEEOLLEIATI T 31%"°, EHiRl B e E SR HHEEER 40%Eh ",
IR RAI N KIGERHE SIS, T RA R EEERHE S 2 BRSOt BIL% 23.4%, &
RSERM KA,

S R R RSB RIE S SRR ST S S0 ME, TESEM 1.25 I/ A/
FRRHEBOREERXIIR, BISTRL IPCC AEZ2 T 67%MFZRS0H 1.5°CEF Bt FHIEE.

1E 2060 /& EHEMEAREE TR, 2025 F/ REEIABIHIEIEEIE 9942 A, XtB2EEs
BRI EKTE, BERESENTISEE, = 2050 £ REE 760 AlER., 5 2060 4, thet2se
WMERRHBERORET S L, BB D SN EERE, A s AT,
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£ 2050 LIS EHIR B RIESR (2050 S ZHIRNIER) T, 2025 S/ FREERBHA A=

HIFE 9276 BE, LS FEHEREARIERT 2000 #ZHMER, =
E615M, = 2055 FRLSFZHHN (Bl 58) .

ERSE, A 125 W/FHRMERNERT, &8

2036 FFZRI, [ FREEEE
NEAEERIEN,

JEHEE%

B FAYHEBUXTE,

2025
2026
2027
2028
2028
2030
2031
2032
2033
2034
2035
2036
2037
2038
2038
2040
2041
2042
2043
2044
2045
2046
2047
2048
2048
2050
2055
2060

BETARMR, [ HRENXKEERIBEEFHRINEN
BER

EFo0602THMELS EF0500RISTHMEE 205002 SRS ERT

BRAE (FBAH/F) EH2060BR L E T ERE

RO 542

TR,

HEEcc:
HEEGEs
HEECEE
HEEG;
HCT)
HE: |
H G20
H 5z
S 2.
H 6:7 |
HE 630
E 7
B b
B 3o
B i3
B (358
B | 344
B | 303
B 264
| 228
[ | 195
| 165
| Wl 139
| 115
[ 1] 9.4
[ 76
| 21

03

FFSEIBR R A0 B AR e

B RE MBMXBUSEDRRERAIER T,

& 58 &=l

SHERSE, FRLE

928
901
86.2
815
61
704
644
581
518
456
39.7
342
29.2
247
206
16.9
136
10.7
84
6.4
47
34

g

2050 FHHIMEE KB B MAX,

BRIBHRINE LSS 3200 5, £
BIRHIAES R MO9S TIZHE, TERLZE, BESHIAEREE
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