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World Resources Institute (2017 - including land-use 

change and forestry)

▪ EU28 was responsible for 7.87 % of global GHG 

emission; 

▪ China: 23.67 %;

▪ The US : 12.88 %. 
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▪ EU takes 75 per cent of international carbon trading takes 

(European Commission, 2017);

▪ It cover 28 Member States (MSs) along with European 

Economic Area members;

▪ China has also announced a national ETS in 2015 and 

implemented the pilot in seven provinces (Zhang et al., 

2014);
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▪ With the increasing tension for more significant abatement 

at the global scale, coordinated action between China 

and the EU’s ETS could be a prominent solution for more 

effective global mitigation especially after the US 

withdrawal from the PA (zero chance that it will come on 

board with its national ETS system;
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▪ Integrating both EU and China trading market has 

been a centre of analysis of current research (Heindl

and Voigt, 2012; Fragkos et al., 2018); 

▪The focal points only covers the macro perspective in 

both regions. The detail analysis on the national level, 

particularly for each EU MSs is out of scope.
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▪ Gavard et al. (2013) analyzes the impact of trading in carbon 

permits between the EU ETS and Chinese electricity sector 

using the EPPA CGE model; 

▪ Finding: European carbon price would decrease by more that 

76% under condition of unlimited sector trading. The general 

equilibrium effect dominates the revenue effect, the EU is 

generally better off;
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▪ Gavard et al. (2016) extends the analysis by adding the US in the 

integrated market, again the EU and now the US have welfare 

improvements;

▪ Alexeeva and Anger (2016) - a stylised partial market and general 

equilibrium analysis- confirms that the economic efficiency losses 

are diminished by integration. The EU MSs improves their TOT 

while the non-EU face competitiveness losses; 
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▪ This paper aims to re-assess and to evaluate the potential 

integration between China and the EU ETS; 

▪ It focuses on the welfare effects on each EU MSs and finding the 

optimal level of limited trading by incorporating the existing climate 

targets; 

▪ A recursive dynamic general equilibrium model of a GEMINI-E3 

simulate the impact of with/without integrating the ETSs. 
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Policy Overview –the EU-
G

T
A

P
 2

3
 C

O
N

F
E

R
E

N
C

E
 /
IN

T
E

G
R

A
T

O
N

 E
U

 &
 C

H
IN

A
 E

T
S

S
P

P
/ 
L
E

U
R

E
 

10

Aiming to achieve net-zero greenhouse gas emissions by 2050. 

The 2030 climate & energy framework : 

• at least 40% cuts in cuts in GHG from 1990 levels; 

• 32 % share for renewable energy, and; 

• 32.5 % improvement in energy efficiency.
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• The ETS constitutes an 

exchange-tradable permits 

market for firms, characterized 

by one CO2 price;

• For the non-ETS market, CO2 

abatement objectives are 

based on the so-called “Effort 

Sharing Decision”.



Policy Overview
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The target by country of 2040 is allocated 

using the same estimated coefficient GDP 

per capita in 2007



Policy Overview –China-
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The annual emission intensity is targeted to fall at a minimum rate of 3.3 per cent during 2005-2020 and 

3.1 per cent during 2020-2030. Following this trend, we assume that the emission intensity will fall at a 

minimum annual rate of 2.9 per cent during 2030-2040 and reduce at least by 75 to 80 per cent from the 

2005 level 



Policy Overview –China-
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Chinese Emissions from Electricity Generation 

(MtCO2)

China Power Industry Tang et al. (2018) 

focuses only

a. Business as Usual (BAU): CO2 emission 

from power generation will increase 1.4 %/ 

year (4451 MtCO2 in 2015 to 6274 MtCO2 

in 2040)

b. AT & RED:

• Renewable Share (Low Commitment):  

the CO2 emissions peak at 4842 

MtCO2 in 2023. It decreases to 4755 

MtCO2 and 4203 MtCO2 in 2030 and 

2040; 

• Renewable Share (High Commitment):  

more significant emission reduction, 

achieving the level under 3000 MtCO2 

in 2040.

BAU

AT&RED (L) 

AT&RED (H) 



▪ GEMINI-E3: multi-country, a multi-sector and a recursive computable 

general equilibrium model (Bernard and Vielle, 2008). built on the GTAP 

9 data base (Aguiar et al., 2016) with 2011 as the reference year;  

▪ Aggregation 28 EU MSs as individual regions, plus China and ROW;

▪ The EU ETS sectors include the petroleum products, the electricity 

generation, and energy-intensive industry; 

▪ Energy goods: coal, crude oil, and natural gas;  

▪ Others aggregated into agriculture, land transport, sea transport, air 

transport, and other goods and services; 
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▪ The analysis only considers CO2 emissions from energy 

combustion; 

▪ Assessment of  welfare cost of policies through compensating 

variation of income (CV);

▪ Welfare cost divided between the domestic component or 

deadweight loss of taxation (DWL) and the imported component 

or gains from terms of trade (GTT);

▪ The GTT represents spill-over effects due to changes in 

international prices which come mainly from the drop in fossil 

energy prices resulted from the decrease of world energy 

demand.
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Reference Scenario
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• Built on the period of 2011-2040 with 

yearly time steps with all prices given in 

€2017;

• Reproduce historical GDP, energy 

consumption, and related CO2 

emissions based on historical; 

population and international energy 

prices of 2011 to 2015, (the technical 

progresses associated with labor and 

energy consumption);

• Assumption post 2016 are based on 

the EU reference scenario 2016 

(European Commission, 2016a) and 

World Energy Outlook (International 

Energy Agency, 2019) for China.



Non Integrated Scenario
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• The EU ETS sectors: full 

auctioned emission allowances. 

Redistribution to the allowances 

to MSs based on their emissions 

share; 

• The non-ETS sectors 

implement a domestic CO2 tax, 

based on the ESR targets;

• China ETS market only includes 

the electricity generation while 

others are subject to a Chinese 

CO2 tax.



Integrated Scenario
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• Integrating ETS markets 

requires to define the 

allocation of allowance for 

each MSs from the non-

integrated scenario;

• These allowances reflect 

an efficient allocation 

within the EU that 

equalizes the marginal 

abatement cost within 

firms and countries to the 

European ETS price. 



Comparative Analysis
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Abatement in Mt CO2 - Year 2040
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Welfare change in % of household consumption - Year 2040

• Poland, Romania, Croatia 

and the Czech Republic 

gain positive impacts as 

their welfare are improved 

by more than 1.5 %;

• Lithuania, Ireland, Estonia 

and the Netherland have  

1% welfare loss  (their 

losses in term of trade 

overcompensate the 

decrease in the DWL).

Impacts on EU MSs



Impacts on EU 
MSs
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Percentage change in 

production of energy intensive 

industries - Year 2040 & high

commitment scenario

• Integrated EU and 

Chinese ETS 

market 

significantly 

reduce the loss of 

competitiveness 

of European 

energy intensive 

industries.



Limited Trading
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▪Full participation in the integrated market with 
unlimited trading might be politically unacceptable; 

▪The EU ETS legislation already allows the use of 
international credits, namely clean development 
mechanism and joint implementation instruments with 
some limits;

▪Assuming that China put its high commitment to 
abate, we vary scenarios where the trading is limited 
from 10 to 90 per cent for EU.



Limited Trading
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ETS prices in € with respect to trading limit - Year 2040 & high commitment 

scenario



Limited Trading
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• The critical point is on 

the 50 % trade limit; 

• Limiting the trade of 

quotas to 30% 

captures most of the 

welfare gain coming 

from CO2 trading to 

EU



Conclusion (1) 
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Integration of the Chinese and European trading markets is 
beneficial. 

▪ A competitive carbon price that lower welfare costs for both 
regions; 

▪ The EU: lower gain from terms of trade and experiences some 
trade loss by purchasing more emission quota; 

▪ But these are overcompensated by minimum amount of the 
allocative inefficiency by trading with China;

▪ China’s gains from the term of trade and the emission quota are 
exceeding a higher deadweight loss for more emission abatement 
under the integrated market scenario.



Conclusion (2)
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For Each MSs:  

▪ Welfare cost from abatement decrease to some notable 
countries in which ETS constitutes a large part of their 
economies such as Poland, Romania, the Czech Republic, and 
Croatia;

▪ For a few others such as the Netherland, Lithuania, Ireland, and 
Estonia face an unavoidable higher welfare cost because of the 
dominance effect of loss from trade.



Conclusion (3)
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Should it be Limited: 

▪ 30 per cent quota is likely to be a politically acceptable as 
captures most of the welfare gain coming from CO2 trading for 
the EU;

▪ China’s welfare, in contrast, is linearly correlated to the trade 
limit, thus full trade is more preferable.
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Annex 1: EU Emission
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Annex 2: China Emission
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Annex 3:
Impacts     
per MSs
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Annex 4:
Impacts     
per MSs



Annex 5: Limited Trading
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Annex 6: Carbon Leakage
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CO2 leakage in % - Year 2040


