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Executive Abstract

Global warming is an important issue affecting human survival and
development. City accounts for more than half of the world population,
consumed 75% of the energy and emitted around 70% of the global GHGs.
Thus it is essential to consider low carbon development at urban level from a
long-term perspective when facing the urgent and continuous challenge of
climate change. As fossil fuel is the main carbon source of cities, how to
control the CO, emission from energy activities is crucial to fight climate
change at urban level. However, the existing researches focus more on global
and national scenarios and less on urban scenarios from a long-term view.

We take Shanghai as the case to show how to account the current carbon
emission and predict future emission at city level by use of Long-range energy
alternatives planning system ( LEAP) model developed by Stockholm
Environment Institute.

Firstly, the energy related CO, emission is estimated according to the
international mainstream accounting methods for Shanghai. Shanghai
emitted 184.89 Mt CO, in total with the emission per capita of 9. 95t CO, in
2007 if not including shipping and aviation, while emitting 214.67 Mt CO,
with the emission per capita of 11.55t CO, if including shipping and
aviation. This research also compares Shanghai with Tokyo, London and
New York to judge the Shanghai’s performance in the aspect of CO, control

and take some lessons from the developed cities. The results show that: (1)
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In the aspect of carbon emission, Shanghai shows different emission
characteristics compared with Tokyo, London and New York. Building
Energy is the main carbon source of Tokyo, London and New York
(60.7% ~71. 0% of the total carbon emission), while industry is the main
carbon source of Shanghai (65.6% of the total carbon emission ).
(2)Shanghai’s carbon emission per capita is 1.58 times of New York, 1.69
times of London and 1. 75 times of Tokyo. (3)In the aspect of policy,
Shanghai has enhanced the control of energy consumption and CO, emission;
however there are still some shortcomings compared with Tokyo, London
and New York such as lack of the specialized leading agency on climate
change, the clear carbon emission reduction targets and the diversification of
economic policy instruments.

LEAP model is used to simulate Shanghai’s carbon emission in the period
from 2007 to 2050 based on the method of sector analysis and scenario
analysis. Three indicators including total amount, carbon intensity and
emission per capita were analyzed then. The following two questions are to
be answered: (1) Can Shanghai reach the national carbon intensity target
already promised by Chinese Government? (2) When will Shanghai reach the
peak of CO, emission per capita and total CO, emission respectively and how
high are the peak values?

Six scenarios have been developed to simulate future carbon emission in
Shanghai. According to the growth rate of population and GDP, the
scenarios have been divided into two groups: high growth rate (H) and low
growth rate (L). Meanwhile, according to Shanghai’s performance in the
adjustment of energy structure and the development of high-efficiency
electricity generation technologies & CO, capture and storage ( CCS)
technologies, each group has been divided into three categories: energy
efficiency scenario (EE), energy restructure scenario (ER) and low carbon
development scenario (LC).

The simulation results showed that the growth rate of population and
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GDP, the adjustment of energy structure and the usage of CCS technology
would greatly affect the carbon emission trend of Shanghai. In terms of
carbon intensity, Shanghai’s carbon intensity in 2020 can be reduced by 45%
compared with the 2007 emission level in all scenarios which is the basic
target of emission control. In terms of emission per capita, Shanghai can
climb across the peak of emission per capita in all scenarios, but with
different time and peak values. Only in the scenario ER (H-ER and L-ER),
can Shanghai’s emission per capita in 2050 be controlled under 2007 level
which is the basic target of emission control. None of the scenarios can help
Shanghai reach the high target which requires less than 2 t CO, per capita in
2050. In terms of total emission control, four scenarios except H-EE and
L-EE can climb across the peak around or before 2030 with different peak
values, but only in the scenario L-LC, can Shanghai’s total carbon emission
be controlled under 2007 level which is the basic target of total emission
control. None of the scenarios can help Shanghai reduce its emission by 50%
in 2050 compared with 2007 level and control the cumulative carbon emission
from 2007 to 2050 under 5 337 Mt CO, which are the high target of total
emission control.

Generally speaking, it is very urgent and difficult for Shanghai to reduce
its carbon emission as soon as possible. Shanghai will face great pressure
regarding climate change mitigation if it fails to control its energy-related
carbon emission. Finally, some key suggestions are raised according to the all

findings.
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