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Background
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v In the thirteenth Five-Year Plan, China
guarantees that by 2020, the carbon intensity
would be reduced by 18%.

v Jiangsu, as a developed coastal province, has
promised a 20.5% carbon intensity.

v On Sep 22, 2020, in General Debate of the
Seventy-fifth United Nations General Assembly,

president Xi proposed the vision of Carbon Peak
and Carbon Neutrality of China.
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Current research

usually uses the energy balance table as the data

Inventory analysis o :
source,; easler |mplementat|on

Carbon emission

eelaulEen FaTes Input-output analysis extremely independent and sensitive to the data,

which is usually difficult to obtain accurately
Remote sensing

. . ; . high requirements for the remote sensor data
simulation and inversion

Structure decomposition more applicable for decoupling the effect from
Carbon emission analysis (SDA) economic and technical aspects
decomposition Index decomposition more applicable for a specific time in a given
method analysis (IDA) region based on data

Regression-based methods based on historical data
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Challenges

did not count the
carbon emission from

Online database

1
the electricity received
ILO I R R from other provinces
Official documents
(AEK LA )
2 these two factors cannot be
measured simultaneously

ohvcles 1212 0%

Energy consumption
structure

Industrial structure



2021 International Conference on Power System Technolk

Contents

e Introduction

e Carbon emission
calculation

e |Impact factor analysis
e Source of data

e Case studies



2021 International Conference on Power System Technology POWER< ON

Calculation using the energy balance table

Carbon emission

\Ct = Zzei,j,tai,t

iel jed

Energy consumption
for of each energy
type for each sector

Carbon emission factor
for each type of energy

Energy balance table



2021 International Conference on Power System Techno

Contents

e Introduction

e Carbon emission calculation

e Impact factor analysis

e Source of data

e Case studies



2021 International Conference on Power System Technology POWER< ON

Extended Kaya equation

GDP
v
: : g, C,
Classic Kaya equation: C, =P, % —>< X —
pt gt et
e %
Population Energy consumption
Extended Kaya equation: Economic Industrial
growth structure
- e v
> I,j,t gj,'[ j.t
C, chut ZZptx—x X X ZZptxAxB (xC; x Dy xay,
iel jed iel jed p ej,t gt gjt ei,j,t iel jel y\
Energy Energy
structure consumption

intensity
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LMDI method

The difference of the carbon Ac, = chi 12 =G io
emission between the year t iel jel
and the base year: p A B ¢ D
= D ACh  +AC]  +ACT +ACS, +AC]  +ACT,
iel jed

AcP = Z Z AcP,

The impact from the i€l Jed
population: B ZZ (Ci;c —Cijo)Inp —Inpy)
icl jei Inc, ;. —Inc; ;,

Other factors can be decomposed similarly



Contents

e Introduction
e Carbon emission calculation

e Impact factor analysis

e Source of data

e Case studies



2021 International Conference on Power System Technology POWER< ON

Source of data

Data Source

population, GDP Jiangsu statistical yearbook

energy consumption China energy statistical yearbook

carbon emission factor the guideline of the provincial greenhouse gas

inventories
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Carbon emission (10° ton)
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General trend of the carbon emission In
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Fig 1 Carbon emission structure in Jiangsu Fig 2 Carbon emission intensity in typical provinces and
decoupling index in Jiangsu

2010-2019, carbon emission grows steadily by
27.28%. « Though the carbon emission quantity is increasing in
Coal is always the dominant source of carbon recent years, the its intensity is decreasing smoothly
emission. However, its share is decreasing from » the decoupling index remains between 0-0.6, which
81.13% in 2010 to 67.39% in 2019. indicates that the economy and carbon emission are
the carbon emission from outside electricity is growing weakly de-linked.

rapidly by 220.90% in ten years.
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Carbon emission structure

e o T trleum products « the electricity generation and heat supply sectors mainly rely on coal, but
%SSZ;VEE'“‘“C‘W“’m other provinces its carbon emission decreases by 18.35% and 3.88% in recent ten years.
(22 Coal [ Petroleum products Gas‘ * The carbon emissions from coal and electricity of the industrial sector are

(5]
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41.92% and 41.49%, respectively. the proportion of gas is increasing.

the carbon emission from petroleum products of the transportation sector
Is 83.81%. the shares of gas and electricity grow slightly from 0.57% and
5.33% in 2010 to 6.22% and 9.94% in 2019.

The carbon emission from the electricity is the highest in the building
e T T oy a3 T AT i 2o ais 0TS sector. the carbon emissions from coal, petroleum product, and heat

Year decrease from 2.52%, 7.47%, and 1.73% in 2010 to 0.05%, 2.08, and
Fig 3 Carbon emission structure of energy 0.22%, respectively.

sector in Jiangsu
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Fig 4 Carbon emission structure of the Fig 5 Carbon emission structure of the Fig 6 Carbon emission structure of the

industrial sector in Jiangsu transportation sector in Jiangsu building sector in Jiangsu
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Impact factor analysis
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[ JEconomy [ JIndustrial structure [ | Carbon emission factor

dlailnalid
Dﬁ HEHHHH

0 T T T T T T T T T
2011 2012 2013 2014 2015 2016 2017 2018 2019
Year
Fig 7 impacts of different factors on the

carbon emission in Jiangsu
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» the impact of population on carbon emission remains in a reasonable range.

» Economy growth is the main driving force, especially for industrial and building
sectors.

* The contribution of energy structure is negative in general, but positive in
some years.

* The impact of industrial structure is negative. it was effective in the reduction
of carbon emission by optimizing the industrial structure in the past years.

* The contribution of energy consumption intensity is negative, especially in the
industrial sectors and building sectors.
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Fig 8 impacts of different factors on the
carbon emission of the industrial

Impact on carbon
emission (10° ton)
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Fig 9 impacts of different factors on the Fig 10 impacts of different factors on the

carbon emission of the transportation sector carbon emission of the building
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