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Context: Circular Economy and Waste Management 
• Waste Management is a crucial part of Circular Economy (CE) and is the focus in China’s 

current circular economy policies. This study on Waste Management is the first step to 
assess the full CE situation in China. 

• Traditional linear economy: Make  Use  Dispose 
• Circular Economy: Reduce, Reuse and Recycle. 

Butterfly diagram of CE 
source: Ellen Macarthur Foundation, Delivering the Circular Economy, a Toolkit for Policymakers 

The four principles of the CE: 
 
• Waste equals Food 
• Build resilience through diversity 
• Use energy from renewable resources 
• Think in systems 
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Context: CE Practice in China 

• CE practices in China are still in a very initial stage and these practices can be divided 
to 3 levels and mainly focuses on 3 areas: production, consumption and waste 
management (B.W. Su et al, 2013): 
 
 

 
 
 
 
 

 

CE Concept in China 
• In response to resource scarcity and environmental pollution problems 

 
• Mainly focus on “Recycle” (waste management and resource productivity) 

 
• Not into “Reduce” and “Reuse” yet, which is the actual focus in many developed 

countries 
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Context: China’s Goal for CE  

• The National CE Evaluation Index System consists of 4 first-class index (Intensity of 

Resource Consuming, Intensity of Waste Discharge, Re-use Rate of Waste, Dispose 

Rate of Pollutants) and 16 second-class indexes. 

 

 

 

 

 

 

 
 

 

 

• National CE development goals towards 2020 : 

• Main resources’ productivities rise by 15% compared to 2015; 

• The overall utilization rate of industry solid waste reaches 73%; 

• The overall utilization rate of agriculture crop straw reaches 85%... 



• There is a research gap in assessing CE or waste management sector in China. 
 

• Current CE models and their focuses 
• Technology shifts in private transportation, housing and food production ( 

Bohringer and Rutherford, 2015)  
• Raw material flow (Cambridge economics, 2014) 
• Waste management (Masui, 2004)  

 
• My research interest is the impact of CE policies on the 3 aspects: 

• Economy 
• Environment (pollutants, GHG emission) 
• Resource 

Research Question:  
How to model the CE situation in China? 



Methodology 

• Data: open CEEIO database in year 2007 with disaggregation 
in energy sectors (7 subsectors in electricity) 

• Model structure: CGE model with focus on the behaviours of 
7 recycling sectors  

• Scenario design: based on national CE targets (not finished 
yet) 



Data: Environmentally Extended Input-Output Table 
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• Open source database: Chinese Environmentally Extended Input-Output (CEEIO) of 
2007 (Ming Xu and Sai Liang, Univ. of Michigan) 

• Traditional IO  Environmental IO/CEEIO (IO + pollutant account + resource account) 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 Waste accounts (~30)  
Basic structure of CEEIO 

Resource accounts (~250)  

Categories: 

• Cultivation products  

• Forest products 

• Primary energy sources 

• Mineral ores 

• … 



Data: SAM table with resource recycling sectors 

9 Reference: Masui, 2004. 

We consider the 7 sectors, whose resource rate is more than 0.1% in 2007. 
行业 Sector Input from recycled products 

造纸及纸制品业 Paper and paper products  5.2% 

塑料制品业  Plastic products 0.2% 

非金属矿物制品业  Nonmetallic mineral products  0.6% 

黑色金属冶炼及压延加工业 Ferrous metal smelting and processing  4.8% 

有色金属冶炼及压延加工业 Nonferrous metal smelting and processing 5.5% 

金属制品业  Metal products 0.2% 

设备制造业  Machinery 0.5% 



Model structure: Waste management behavior 
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• There is ONE aggregated waste management sector that is in charge of recycling 
materials from other production sectors: Reuse or Dispose 

Figure reference: Masui, 2004 



Model structure: CGE approach 
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• Country model 
• Multi-sector (29 sectors, 23 

commodities) 
• Disaggregation in energy sector 
• 7 waste recycling sector 
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Scenario design & Next steps 

• Scenario plan (not done yet) 
• BAU scenario 
• Waste management policy scenario   
• Waste management policy + carbon policy scenario  

 
• What has been done: 

• SAM table design 
• A static model for replicating the situation in the base year 2007 

 
• Next steps in this study: 

• Scenario design 
• Add technology options in waste management sectors  
• Dynamic recursive model 

 
• Further plan for assessing circular economy: 

• Disaggregate the recycling sectors with detailed material flow 
• Technology shift and consumption behavior change in key sectors  to represent 

“reduce” and “reuse”, fulfilling the 3R chain  

Butterfly diagram of CE 
source: Ellen Macarthur Foundation, Delivering the Circular Economy, a Toolkit for Policymakers 
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China’s INDC 

  CO2 Intensity per unit 

of GDP 

Percentage of Non Fossil Energy 

in Primary Energy Consumption 

Forest Area Forest Volume 

By 2020 (governmental 

goal published in 2009) 

-40~45% ~15% +40M Ha +1.3G M3 

Actual situation in 2014 -33.8% 11.2% +21.6M Ha +2.2G M3 

By 2030 (INDC goal) -60~65% ~20%   +4.5G M3 

China has nationally determined its actions by 2030 as follows: 

• To achieve the peaking of carbon dioxide emissions around 2030 and making best efforts to peak early; 

• To lower carbon dioxide emissions per unit of GDP by 60% to 65% from the 2005 level; 

• To increase the share of non-fossil fuels in primary energy consumption to around 20%; and 

• To increase the forest stock volume by around 4.5 billion cubic meters on the 2005 level. 
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China’s New Normal Economy 

New Normal Economy 
• Proposed by the central government 

• A new development phase after 3-
decade high-speed growth 

• Strong, steady but relatively lower 
growth rate with a better quality 

• Supply-side Structural Reform 

 

 

“L-shaped” Growth? 

Important Economic Features Influence on Energy Industry 

Decline of GDP growth. The growth rate for energy consumption is also expected to have a 
huge decline, changing from previous 6.0% (2005-2013) to 1.51% 
(2013-2016) 

Industrial Structure Reforms The previous pattern of relying on large and ineffective resource 
consumption will no longer last. Energy intensive industries shifted 
from eastern coastal provinces to inner cities, and also from China to 
other developing countries 

Energy Structure Reforms non fossil fuel (10.2% in 2013 to 13.3% in 2016) 
CO2 intensity per GDP decreasing rate: 4.3% in 2005-2013, 6.7% in 
2013-2016. 75% because of industrial structure adjustment and 
technology improvement, 25% due to energy structure reform 
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Concepts Contents 

Consumption Revolution Lower down the energy consumption growth rate. 
Total consumption less than 5 billion tce in 2020, less than 6 billion tce in 2030 

Supply Revolution Clean use of coal resources. Develop various renewable energy resources. 
By 2030, 50% electricity from non fossil fuel 

Technology Revolution Double R&D investment in 5 years 
Develop green finance system … 

Administrative System 
Revolution 

Reforms in oil, gas and electricity market.  
Open up the market gradually, which is previously monopolized by state-
owned companies. 
National level carbon market 

Strategic International  
Cooperation  

Focus on “One Belt One Road” strategy 

• China’s development strategy of energy industry in recent years. 

China’s Energy Revolution 



Consumption 
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Shared bicycles Internet+ business 



Supply 
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Poverty alleviation by PV Curtailment of PV and wind power 



Technology 
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Market reform in energy industry  
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International Cooperation 

21 


