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Executive Summary

Within the past ten years, Hangzhou has experienced rapid economic development
and urban expansion, while also facing severe traffic congestion and frequent extreme
weather incidents, among a host of other problems. The city is currently undergoing a
transition in its industrial sectors and optimizing its energy structure, both developments
that have achieved notable successes, and sees a trend of decreasing total carbon
emissions. However, along with accelerating urbanization and an increasing population,
emissions from oil consumption in the transportation sector will further exacerbate
problems of air pollution and environmental degradation for the foreseeable future.

According to historical data on Hangzhou’s emissions, current carbon emissions from
the city have already reached periodic peak. As a result of transformations in industry,
clean power, and the closure of coal-fired power plants, carbon emissions increased
and then subsequently decreased in recent years, carbon intensity continues to
decrease, and the proportion of indirect emissions from electricity surpassed coal in
2016, becoming the largest source of carbon emissions. Emissions reductions from
industrial sectors are currently the primary cause of decreasing carbon emissions.
However, with increases in the marginal cost of energy-saving measures and an
economic uptick, there are signs of a rebound in carbon emissions.

In recent years, transportation has played an increasingly significant role in rebounding
carbon emissions. Considering Hangzhou’s current oil consumption structure,
transportation accounts for the most gasoline and diesel fuel usage. As the city’s
economy has developed and its main urban area expanded, the number of vehicles has
remained high and the potential for continued oil consumption growth remains, leading
Hangzhou to implement policies to limit an increase in carbon emissions.

Measures to cap oil consumption not only contribute to reducing greenhouse gases
and extreme weather occurrences, but also have a positive impact on managing
pollution and traffic congestion. Hangzhou has seen major advancements in its digital
economy and firmly grasps the opportunities that big data and artificial intelligence offer
to establish an “urban brain” and smart city. Successful implementation of an oil cap
project is a necessary path for Hangzhou to realize low-carbon development.
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This research sets three scenarios (reference, low-carbon, and oil cap) that consider
different levels of low-carbon development in energy and industrial transitions, building,
transportation, and daily living, among other areas. Under the oil cap scenario, oil
consumption will peak in 2023 at approximately 5 million tons (around 7 million tons of
standard coal equivalent).

The following timetable for the phase-out of traditional fuel vehicles in Hangzhou was
produced according to the oil cap project’s national phase-out timetable and proposal to
ban traditional fuel vehicle sales.

Proposed Hangzhou Traditional Fuel Vehicle Phase-Out Timetable

Type Hgngzhou traditiopal fuel . National traditional fuel vehicle .phase-out.
vehicle phase-out timetable timetable proposed by the China Oil Cap Project
Bus 2016 2030
Coach 2035 2045
Freight vehicle 2040 2050
Taxi 2020 2030
Private car 2030 2040

This research utilizes the LEAP model to calculate the future carbon emissions levels
in Hangzhou and the carbon emissions and energy use from various sectors for the
reference, low-carbon, and oil cap scenarios. The major conclusions are:

1. Hangzhou has reached periodic carbon emissions peak

Under the reference scenario, considering a significant population influx, large-scale
activities, and relatively fast economic development, carbon emissions will continue
to slowly increase from 2020 to 2025 as part of the rebounding trend. After 2025, as
energy efficiency and the industrial structure improve, carbon emissions will decrease.

2. Transportation and buildings are key sectors for future
emissions reductions

Contributions to emissions reductions will primarily come from secondary industries,
as the greatest areas for growth are in the transportation and building sectors. Along
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with economic development and the acceleration of urbanization, transportation
sector emissions will become increasingly significant, making measures to control oil
consumption in this sector crucial.

3. Oil consumption to face effective controls under oil cap
scenario

Under the oil cap scenario, electricity will account for 68% of the energy consumption
structure, and coal consumption (not including power generation) will decrease to under
2% by 2050. The consumption of oil will decrease further. By 2050, the share of oil in
final energy consumption will fall to 4%, as compared to 19.4% in 2017, with the amount
consumed dropping 81.8%.

4. Air quality to see fundamental improvements

PM, s is the major component of Hangzhou’s air pollution. Of the PM, 5 pollution in

the region, NOx and SO, emissions play a significant role and primarily result from
traditional fuel vehicles and burning coal, as required for thermal power and the
cement industry. The oil cap scenario predicts oil consumption in 2030 will decrease
approximately 38% relative to 2015, while coal consumption will drop 62%. Considering
advances in emissions treatment technologies and the trend towards cleaner oil
products, it is possible to reach the target of decreasing NOx and SO, emissions 40%
by 2030.

5. Carbon emissions will gradually decouple from economic
growth

The Hangzhou carbon emissions decoupling index illustrates that, under the oil cap
scenario, the city will enter a phase of strong decoupling after 2020, as emissions
decrease and the economy continues to grow.

The analysis of Hangzhou’s peak carbon emissions from transportation indicates that
carbon emissions will continue to increase for a certain period of time under each of the
scenarios. The reference scenario predicts a peak in 2028, while the low-carbon and oil
cap scenarios both set the date for 2025. Under the oil cap scenario, as the industrial
use of oil decreases and transportation undergoes electrification, oil consumption will
decrease significantly by 2050. In the transportation sector, freight and non-commercial
vehicles (primarily passenger cars) will be key emissions areas.

This report thoroughly investigates oil cap measures and policies suited to the specific
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conditions of Hangzhou. These will establish limits on motor vehicle travel, guide
residents towards green transportation usage, optimize the effectiveness of transport
organizations, and improve energy efficiency. Divided into strategies to “reduce, shift,
optimize, and upgrade,” these four methods aim to strictly control oil consumption and
realize the targets set forth in the oil cap scenario.

1. “Reduction” Strategy

This strategy intends to optimize the city layout through integrating both land-use and
transportation planning, establish a balanced commercial-residential development
model for the region, and reduce the demand for motorized transport.

2. “Shift” Strategy

These measures plan to develop green transportation and shift travel from private
passenger vehicles to energy-efficient public, non-motorized, and shared transport
methods.

3. “Optimization” Strategy

The “optimization” strategy will utilize modern communication channels, the internet,
and other technological measures to optimize travel efficiency and reduce fuel
consumption.

4. “Upgrade” Strategy

This strategy intends to reduce oil consumption through improving energy efficiency and
expanding alternative energy usage.

According to the oil cap pathway analysis, a phased implementation plan for Hangzhou
should prioritize strong measures that will produce immediate reductions in fuel
consumption. Transportation constitutes a complicated system that must ensure
efficient and orderly travel. This is the premise for multi-sector participation and support
for comprehensive measures that will achieve the goal of peak oil consumption in 2023.
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MR / 7575, 2050 FFRitiAz) 0.12 MR / BT,
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