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Our Team: Tsinghua-MIT China Energy and Climate Project

A collaborative research effort to develop new tools and analysis for
supporting strong climate and energy decisions in China.
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CECP has developed the Regional Emissions Air Quality
Climate and Health (REACH) modeling framework to analyze
the impacts of China’s energy and environmental policies
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Modeling transportation (BC) emissions in China:
Five learnings

Transportation contributes modestly to total BC (and other)
emissions in China—with big regional variation.

Huge measurement uncertainty in underlying inventories.

Huge uncertainty in future trends: vehicles vs. public transport
vs. car sharing / e-Commerce freight / economic situation

Models often do not capture important dynamics in transition
economies that affect household (transport) BC sources.

Good policy on the books is not the problem — main problem is
implementation. 5




1) Emissions from transportation in China — 2007

Transportation is a small but
important share of total air
pollution and CO, emissions.

* Is expected to grow
significantly in the future.

* Is highly concentrated in
urban centers.

* Accounting issues—e.g. some
“industrial” use may be
transport.

Source: Kurokawa et al., (2013).
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Transportation accounts for a modest share of
primary pollutant emissions (Tg) (2007)
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Comparing trends in provinces across China (1)

Beijing: Black Carbon Emissions
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Comparing trends in provinces across China (2)

Guangdong: Black Carbon Emission
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Contrast to developed regions, even within Asia
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2) BC emissions — comparing studies
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REAS Inventory Development

Regional Emission inventory in ASia

(a) Stationary and Mobile Sources
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Difference possibly due to inclusion of motorcycles /

poor rural vehicle accounting / off-road vehicles
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Vehicle travel per year varies by vehicle and service type
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3) 1978 mode share of rail has decreased, while vehicles and
aviation mode shares increased. What will the future look like?
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Will other cities look like Beijing or like Shanghai?
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The new normal?

Downshifting

After decades of near double-digit growth, China’s economy is slowing, weighed down by slumping real estate
and weaker manufacturing.
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4) Models do not correctly capture the relationship between rising income and
energy demand — income elasticities often far less than 1 and are not stable

Relationship between income and household energy demand
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Departing from income elasticity = 1 makes a big
difference...

* In projection to 2030, CO, emissions due to
household direct energy use is 65% lower when we
account for income dependence of spending.

* Has the effect of lowering projected CO, emissions in
2030 by ~6%.

* Need to better understand drivers of fuel switching
at the household level.

* Future work will examine impacts on BC and other
air pollutants.
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5) Policy on the books is not (the main) problem...

* Full implementation of China 3 standards has been very hard
to achieve—will China 4, 5, or 6 be different?

* Vehicle standards implemented by Environment Ministry, but
fuel standards controlled by Standardization Administration
of China—committees to research standards represent oil

company interests.

* QOil companies argued that
they require financial
support to make
necessary changes—
repeatedly delaying
implementation—State
Council intervened.

Reuters, 2015

* Qur results suggest that full implementation of China 3

would make a big difference. 20




Fully adopting China 3 standards nationwide by 2020 results in a
reduction in PM, . ranging from 8-20 pg/m3across China

PM, ¢ kg km™® year’
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Source: Min et al., 2015 — Work in progress.




Modeling transportation (BC) emissions in China:
Five learnings

Transportation contributes modestly to total BC (and other)
emissions in China—with big regional variation.

Huge measurement uncertainty in underlying inventories.

Huge uncertainty in future trends: vehicles vs. public transport
vs. car sharing / e-Commerce freight / economic situation

Models often do not capture important dynamics in transition
economies that affect household (transport) BC sources.

Good policy on the books is not the problem — main problem is
implementation. 22
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