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Estimation of China Sectoral Emission Intensity:

Based on Input-Output Model

Abstract

With strong economic growth, China's energy consumption and CO
2
emis-

sions grow quickly. The energy shortage and environmental problem have be-

come the bottleneck of further economic growth. The most popular method to

estimate the environmental impact is the Environmental input-output analysis,

and the most important data support is the sectoral emission intensities. This

Resource Document describes the process to estimate the China sectoral CO
2

emission intensities based on the Disaggregated Input-Output table (suggest to

read the Technical Document: Disaggregating Input-Output Models). This doc-

ument includes the data sources, calculation process and the procedural notes.

The calculation includes both the national China and Shanxi province.

1 Data Sources

The data in this document are from several sources, including Statistical Yearbooks,

Input-Output tables, IPCC Guideline, and the journal paper.

1.1 Input-Output Tables

• 2007 China Input-Output Table (42 sectors)

• 2007 Shanxi Input-Output Table (42 sectors)

These Input-Output tables are disaggregated into the 50 by 50 sectors tables (suggest

to read the Technical Document: Disaggregating Input-Output Models).

1.2 Statistical Yearbooks

• China Energy Statistical Yearbook 2008

- Energy consumption and its composition by sector
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* The energy consumption data includes eight fuel types: coal, coke, gasoline,

diesel, crude oil, kerosene, fuel oil and natural gas.

- Conversion factors (KJ/Kg,m3)

* The conversion factors are the calori�c value of each fuel type in China.

• Shanxi Statistical Yearbook 2008

- Energy consumption and its composition by sector

* The energy consumption data includes four fuel types: coal, coke, gasoline, and

diesel.

1.3 IPCC Guideline

• CO
2
emission factor by fuel type (default value, kgCO

2
/TJ)

2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 2, Energy,

Chapter 1, Introduction, Page 23, Table 1.4, provides the e�ective CO
2
emission fac-

tor of each di�erent fuel type.

The CO
2
emission factors and the conversion factors that used in this document

are summarized as below.

Figure 1: CO
2
emission factors and the conversion factors
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1.4 Journal Paper

The Input-Output tables that used in this document are the disaggregated 50 by 50

sectors tables. The CO
2
emissions of the new sectors are calculated according to the

data in the Lindner's paper (2013).

Figure 2: CO
2
intensity and power generation of di�erent power plants

2 Calculation Process and Procedural Notes

This section introduces the calculation equations and the calculation process of the

CO
2
emissions and the emission intensities.

2.1 Equation of CO2 Emissions Calculation

CEi =
∑
j

ECij ∗ CEFj ∗ CFj (1)

• CEi is the CO2
emissions of sector i

• ECij is the energy consumption of fuel type j in sector i

• CEFj is the CO2
emission factor of fuel type j

• CFj is the conversion factor of fuel type j
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2.2 Calculate the CO2 emissions of each sector

The detail sectors comparison between Input-output table and the Statistical Year-

book is in the Appendix A.

• Sector 1, 2, 3, 7, 11, 13, 15, 17, 20-22, and 24-26: these sectors are the same in

the I-O tables and Statistical Yearbook

• Sector 4, 5, 6, 8, 9, 10, 12, 14, 16, 18: aggregate the sectors in the Statistical

Yearbook to get the CO
2
emissions of the corresponding sectors in the I-O tables

• Sector 27-29, 30-31, and 32-42: these sectors are aggregated into three sectors in

the Statistical Yearbook. These sectors are assumed to have the same emission

intensities as the three corresponding sectors

• Sector 23 (Production and Distribution of Electric Power and Heat Power): this

sector is the one to be disaggregated into nine new energy sectors

* Since the production of this sector are used by all the other sectors, the total

CO
2
emissions of sector 23 are proportionally disaggregated according to the

proportion of intermediate input from sector 23 to all the other sectors

* Disaggregated/New energy sectors: calculate the proportion of CO
2
emissions

of the new sectors according to the data from Lindner (2013), to get the �nal

CO
2
emissions of each new sectors. Assume the CO

2
emissions are from the

power generation sectors, the CO
2
emissions of the sector of Transmission and

Distribution is assumed to be zero.

2.3 Calculate of the CO2 emission intensity

• Direct CO
2
Emission Intensity

ei = CEi/Xi (2)

Xi is the total output of sector i
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• Total CO
2
Emission Intensity

t = e(I − A)−1 (3)

• CO
2
Emission Intensity Matrix

T = ê(I − A)−1 (4)

ê is the diagnoalization matrix of e

The estimation results of the CO
2
emissions, direct emission intensities and the

total emission intensities of each sector for both national China and Shanxi are show-

ing in the Appendix B.
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Appendix A Sectors comparison between I-O table and Statistical Yearbook
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Appendix B Estimation results of CO2 emissions, direct emission intensities and the

total emission intensities
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