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Overview
The Paris Agreement sets landmark goals for combating climate change, with a view to keep the global average
temperature rise “well below 2°C above pre-industrial levels”. The unequal distribution of household carbon
footprints is one of the main debate issues related to the deep decarbonisation policies. As the largest population
country and carbon dioxide (CO2) emitter in the world, China’s household carbon emissions are also growing
quickly.

Methods
Most of the current studies estimate Chinese household carbon emissions by using macro level data. This paper
links urban household surveys with Input-Output analysis together to reveal the relationship between urban
household consumption and carbon emissions in China at micro level. Combining household survey data with InputOutput analysis, this study uses 17,200 urban households and their 49,684 members into 20 groups according to
different income classes to get the structural composition of China's household carbon emissions at micro level. A
Muti Regional Input Output (MRIO) method was also used to estimate the overall emission from those income
groups.

Results
We find that the difference between production-based carbon emissions and consumption-based carbon emissions
is considerable, which is mainly caused by whether emissions from the production of exports is taken into account.
Furthermore, the changes in 57 sectors show that consumption upgrade in some sectors has taken place during recent
years. We also find that consumption patterns and related emissions differ significantly by household size, the
employment status, behaviour pattern and other demographic and behaviour characteristics.

Conclusions
We estimated the consumption based emission in urban China by using detailed micro-level household survey data.
We find that consumption patterns and related emissions are significantly different among various households in
terms of the size, age, house type and employment status. Our estimated result shows that poor family are more
carbon intensive than rich families. The results of this research can be used for analysing government policies on
energy and carbon emissions, especially carbon control policies.

References
1. The Paris Agreement
2. Hammond, G. Time to give due weight to the carbon footprint issue. Nature 2007, 445 (7125), 256–256.
3. Peters, G. P.; Hertwich, E. G. The Application of Multi-Regional Input-Output Analysis to Industrial Ecology:
Evaluating TransboundaryEnvironmentalImpacts.InHandbook ofInput-Output Analysis for Industrial Ecology, Suh,
S., Ed.; Springer: Dordrecht, NL, 2009.
4. Peters, G. P.; Hertwich, E. G. CO2 embodied in international trade with implications for global climate policy.
Environ. Sci. Technol. 2008, 42 (5), 1401–1407.
5. Lenzen, M., Moran, D., Kanemoto, K. and Geschke, A. (2013) Building EORA: A Global Multi-Region InputOutput Database at High Country and Sector Resolution. Economic Systems Research, 25, 20-49.

6. Lenzen M, Wier M, Cohen C, et al. A comparative multivariate analysis of household energy requirements in
Australia, Brazil, Denmark, India and Japan[J]. Energy, 2006, 31(2–3):181-207.
7. Steininger K, Lininger C, Droege S, et al. Justice and cost effectiveness of consumptionbased versus
production-based approaches in the case of unilateral climate policies[J]. Global Environmental Change, 2014,
24(1):75-87.
8. Xu X, Han L, Lv X. Household carbon inequality in urban China, its sources and determinants[J]. Ecological
Economics, 2016, 128:77-86.
9. Aguiar A, Narayanan B, Mcdougall R. An Overview of the GTAP 9 Data Base[J]. Gtap Journal of Global
Economic Analysis, 2016, 1.
10. Vringer K, Blok K. The direct and indirect energy requirements of households in the Netherlands[J]. Fuel &
Energy Abstracts, 1995, 37(2):137-137.

