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Background

✓ 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.

✓ In the thirteenth Five-Year Plan, China

guarantees that by 2020, the carbon intensity

would be reduced by 18%.

✓ Jiangsu, as a developed coastal province, has

promised a 20.5% carbon intensity.

✓ in the next five years to come, Jiangsu, as well as other

provinces, is still under the continuous pressure of carbon

emission reduction.
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Current  research

Carbon emission 

calculation method

Inventory analysis

Input-output analysis

Remote sensing 

simulation and inversion

usually uses the energy balance table as the data 

source; easier implementation

extremely independent and sensitive to the data, 

which is usually difficult to obtain accurately

high requirements for the remote sensor data

Carbon emission 

decomposition 

method

Structure decomposition 

analysis (SDA)

Index decomposition 

analysis (IDA)

Regression-based methods

more applicable for decoupling the effect from 

economic and technical aspects

more applicable for a specific time in a given 

region based on data

based on historical data
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Chal lenges

Online database 

Official documents

did not count the 

carbon emission from 

the electricity received 

from other provinces

Energy consumption 

structure
Industrial structure

these two factors cannot be 

measured simultaneously

1

2
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Calculat ion us ing the  energy ba lance tab le

项 目 Item

煤合计 
(万吨) 
Coal
Total 

(104

tons)

原煤 
(万吨) 

Raw Coal 

(104

tons)

洗精煤 
(万吨) 
Cleaned 
Coal 

(104

tons)

其他洗煤 
(万吨) 
Other 
Washed 
Coal 
(104
tons)

煤制品 
(万吨) 

Briquette
s 

(104

tons)

煤矸石 
(万吨) 
Gangue 

(104

tons)

焦炭 
(万吨) 
Coke 

(104

tons)

焦炉煤气 
(亿立方米) 
Coke Oven 

Gas 

(108

cu.m)

高炉煤气 
(亿立方米) 

Blast
Furnace 

Gas 

(108

cu.m)

转炉煤气 
(亿立方米) 
Converter 

Gas 

(108

cu.m)

其他煤气 
(亿立方米) 
Other Gas 

(108

cu.m)

一.可供本地区消费的能源量 Total Primary Energy Supply 24902.05 22871.77 1489.57 528.73 11.98 3342.12

  1.一次能源生产量   Indigenous Production 1102.74 1102.74

  2.外省(区、市)调入量   Moving In from Other Provinces 31661.72 28467.52 2233.64 942.93 17.63 4162.94

  3.进口量   Import 938.00 938.00

  4.境内飞机和轮船在境外的加油量   Domestic Airplanes&Ships Refueling Abroad

  5.本省(区、市)调出量(-)   Sending Out to Other Provinces(-) -8045.58 -6850.69 -765.00 -384.72 -45.17 -828.09

  6.出口量(-)   Export(-) -7.00

  7.境外飞机和轮船在境内的加油量(-)  Oversea Airplanes&Ships Refueling Domestically(-)

  8.库存增(-)、减(+)量   Stock Change -754.83 -785.80 20.93 -29.48 39.52 14.27

二.加工转换投入(-)产出(+)量 Input(-) & Output(+) of Transformation -21507.74 -19904.32 -1489.57 -131.22 1737 1611.02 32.83 982.28 66.50

  1.火力发电   Thermal Power -15296.39 -15106.75 -189.64 -6.18 -468.73 -43.85

  2.供热   Heating Supply -3758.41 -3661.90 -96.51 -1.58 -54.29 -2.79

  3.煤炭洗选   Coal Washing -158.18 -1135.67 805.19 172.30

  4.炼焦   Coking -2294.76 -2294.76 1611.02 40.59

  5.炼油及煤制油   Petroleum Refining and Coal-to-liquids

    #油品再投入量(-)     Petroleum Products Input (-)

  6.制气   Gas Works

    #焦炭再投入量(-)     Coke Input (-)

  7.天然气液化   Natural Gas Liquefaction

  8.煤制品加工   Briquettes -17.37 17.37

  9.回收能   Recovery of Energy 1505.30 113.14

三.损失量 Loss

四.终端消费量 Total Final Consumption 3394.31 2967.45 397.51 29.35 4953.14 32.83 982.28 66.50

  1.农、林、牧、渔业   Agriculture,Forestry,Animal Husbandry and Fishery 45.33 45.33

  2.工业   Industry 3343.03 2916.17 397.51 29.35 4953.14 32.83 982.28 66.50

    #用作原料、材料     Non-Energy Use 783.32 783.32 13.61

  3.建筑业   Construction 2.26 2.26

  4.交通运输、仓储和邮政业   Transport,Storage and Post 0.51 0.51

  5.批发和零售业、住宿和餐饮业   Wholesale and Retail Trades,Hotels and Catering Services

  6.其他   Others 3.18 3.18

  7.居民生活   Residential

    城镇     Urban

    乡村     Rural

五.平衡差额 Statistical Difference

六.消费量合计 Total Energy Consumption 24902.05 22871.77 2294.76 701.03 29.35 4953.14 40.59 1505.30 113.14

Energy balance table
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Carbon emission

Energy consumption 

for of each energy 

type for each sector

Carbon emission factor 

for each type of energy
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Extended Kaya equat ion
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Classic Kaya equation:

Population

GDP

Energy consumption

Extended Kaya equation: Economic 

growth

Energy 

structure

Industrial 

structure

Energy 

consumption 

intensity
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LMDI method
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The difference of the carbon 

emission between the year t 

and the base year:

The impact from the 

population:

Other factors can be decomposed similarly

…
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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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Genera l  t rend of  the  carbon emiss ion in  

J iangsu
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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%.

• Coal is always the dominant source of carbon

emission. However, its share is decreasing from

81.13% in 2010 to 67.39% in 2019.

• the carbon emission from outside electricity is growing

rapidly by 220.90% in ten years.

• Though the carbon emission quantity is increasing in

recent years, the its intensity is decreasing smoothly

• the decoupling index remains between 0-0.6, which

indicates that the economy and carbon emission are

weakly de-linked.
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Carbon emission structure

Heat supply

 Coal   Petroleum products   Gas
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Fig 3 Carbon emission structure of energy 

sector in Jiangsu

Fig 4 Carbon emission structure of the 

industrial sector in Jiangsu

Fig 5 Carbon emission structure of the 

transportation sector in Jiangsu

Fig 6 Carbon emission structure of the 

building sector in Jiangsu

• the electricity generation and heat supply sectors mainly rely on coal, but

its carbon emission decreases by 18.35% and 3.88% in recent ten years.

• The carbon emissions from coal and electricity of the industrial sector are

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

sector. the carbon emissions from coal, petroleum product, and heat

decrease from 2.52%, 7.47%, and 1.73% in 2010 to 0.05%, 2.08, and

0.22%, respectively.
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Impact  factor  analysis
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Fig 7 impacts of different factors on the 

carbon emission in Jiangsu
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Fig 8 impacts of different factors on the 

carbon emission of the industrial
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Fig 9 impacts of different factors on the 

carbon emission of the transportation sector
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Fig 10 impacts of different factors on the 

carbon emission of the building

• 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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Thank you


