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1
INTRODUCTION

1.1 Background of the study
China and the European Union (EU) account for 39% of global Greenhouse Gas 

(GHG) emissions in 2015,1 and reducing emissions in both jurisdictions therefore 
remains crucial towards global climate change mitigation efforts. Under the current 
climate policy regime,2 emissions trading system (ETS) is the cornerstone policy and 
constitutes a cost-effective way to mitigate GHGs in both jurisdictions.3 Specifically, 
the EU ETS, launched in 2005, is the first GHG ETS in the world. China, on the 
other hand, has established eight pilot ETSs until December 2016 and also launched 
a national ETS in December 2017 under the mounting domestic and international 
pressure.4 It has to be noted that China is taking a cautious rollout of initiating the 
national ETS with the power sector alone and with no real trades or compliance 
obligations during its first two years of operation.5 Once fully implemented, the 

1  See Olivier et al., 2016; Eurostat, 2016.
2  Climate policy in this dissertation refers exclusively to ‘climate change mitigation policy’ with the 

primary policy objective of reducing anthropogenic GHG emissions. ‘Climate change adaptation 
policy’ is therefore not discussed herein unless otherwise noted.

3  See European Council, 2014; NDRC, 2016a.
4  See NDRC, 2016a; NDRC, 2017.
  Specifically, China launched the first batch of seven pilot ETSs during 2013-2014 and the eighth 

pilot in Fujian in 2016.
5  During the first two years (2017-2019), power sector remains to be the only sector covered by 

the national ETS. Other sectors will be included step by step during the early stage (for further 
details, see Table 3-2). Also, the ETS-covered entities in the power sector will not trade until 2020 
after a mock-up trade that is scheduled in 2019. See NDRC, 2017; Carbon Brief, 2018; Carbon 
Pulse, 2018.
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Chinese national ETS (hereafter ‘China ETS’) is projected to be around twice the 
size of the EU ETS.6

While the Paris Agreement has entered into force in November 2016,7 potential 
challenges may still cast doubts on the effectiveness of this global deal. Crucial 
issues include the requirement on a ‘universal participation’ and a lack of legally 
binding abatement targets.8 Meanwhile, a ‘bottom-up approach’ of linking existing 
ETSs may serve as an important ‘fallback option’ or, at the very least, contribute 
to meeting the Paris Agreement’s goals. This is mainly because ETSs linking may 
prove valuable by gradually involving negotiating parties and further facilitating 
international cooperation.9 In this regard, a linkage between the world’s two largest 
ETSs – the EU ETS and the China ETS – could be ‘a significant step’ towards global 
mitigation efforts.10

A growing body of literature examines ETSs linkage in different forms as well 
as various consequences associated. A general distinction is made between direct 
and indirect linkage. Specifically, two ETSs are considered as directly linked if one 
system’s allowances can be used by a participant in the other scheme for compliance 
purposes.11 A direct link could be either unilateral or bilateral. For instance, with 
a direct bilateral linkage, each system’s allowances are equally valid for compliance 
in both ETSs and allowances can be freely traded across the linked systems. By 
contrast, an indirect link can be established via a ‘gateway’ or an agent, or through 
‘unilateral links with a common third system’. In this dissertation, a linkage between 
ETSs refers to a particular ‘direct bilateral linkage’ unless otherwise noted.

The literature has further identified various benefits from the linking of ETSs. 
First, large benefits (of lowering the aggregate abatement costs) can be reaped 
by ‘shifting emission reductions’ between the linked ETSs.12 This is particularly 
prominent between ‘asymmetric systems’ such as the EU ETS and China ETS, 
two systems with different marginal abatement costs. Also, other potential benefits 
include, inter alia, creating a more liquid carbon market, leveling the playing field 

6  See Swartz and IETA, 2016.
7  See UNFCCC, 2016.
8  See Harvey, 2016; Macdonald-Smith, 2016.
9  See Tuerk et al., 2009, p. 344; Weishaar, 2014a, p. 191.
10  See Carbon Pulse, 2016; Macdonald-Smith, 2016; NDRC, 2016a.
11  See Haites, 2004, p. 5.
12  See Carbone et al., 2009; Jaffe et al., 2009, p. 799.



Introduction

3

1

and thus eliminating competitive distortions that might arise from different pre-
linking carbon prices.13 Further, mutual pressure and potential gains from the 
linkage may serve to reinforce the stringency of abatement target14 and thus enhance 
the environmental effectiveness of the combined systems.

In light of the potential gains, both the EU and China expressed willingness 
to link to the other system in the future.15 With the U.S. retreat on climate efforts, 
EU officials are already looking to China, expecting an ‘expanded carbon market’ 
to reinforce EU’s global climate leadership.16 Similarly, China has announced 
the intention of ‘participating in global climate governance in depth’.17 This 
demonstrates the country’s strong interest in gaining a more prominent role in the 
area of climate change. Linking the China ETS to the world’s first and biggest ETS 
thus far (the EU ETS) will largely serve that goal and China may further benefit 
from EU’s experience.18 Consequently, with the political desirability and a long-
standing cooperation on carbon markets,19 an EU-China linkage could materialize 
in the future.

13  See Blyth, 2004; Anger, 2008; McKibbin et al., 2008; Carbone et al., 2009; Flachsland et al., 
2009; Jaffe et al., 2009; Jotzo and Betz, 2009, p. 409; Tuerk et al., 2009; Zetterberg, 2012, p. 6.

14  See Carbone et al., 2009.
15  See European Commission, 2010a, pp. 11-12; NDRC, 2015a; NDRC, 2015b; State Council, 

2016, Ch6 (3).
  To reduce global GHG emissions cost-effectively, the EU expects the international carbon market 

to develop through ‘bottom-up’ linking of compatible ETSs. The goal is to develop an OECD-
wide market by linking throughout OECD countries and an even broader market by linking 
to other emerging markets. Chinese government, on the other hand, also expressed its political 
willingness to link to other international ETSs. 

16  See de Carbonnel, 2017.
17  See section 9 in State Council, 2016.
18  It bears mentioning that the EU has already initiated an ‘EU-China emission trading capacity-

building project’ in 2014 to offer EU expertise ever since. See European Commission, 2016a.
19  The on-going cooperation provides a high-level political framework for further collaboration. See, 

e.g., the EU-China Partnership on Climate Change (established in 2005, later confirmed in the 
2010 Joint Statement and enhanced in the 2015 Joint Statement); the above-mentioned ‘EU-
China emission trading capacity-building project’. See NDRC and European Commission, 2010; 
European Council and Council of European Union, 2015, para 3, 9(5); European Commission, 
2016a.
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The literature, however, also observes potential side effects that may hinder 
a linkage of ETSs.20 Potential obstacles may derive from different policy choices 
for the ETSs between jurisdictions, such as differences in ETS designs and carbon 
regulatory features. For instance, a direct bilateral linkage may expose one system 
to the repercussions of potential ‘ad-hoc regulation’ from its linked partner’s 
system (e.g. market shock), thus reducing regulatory control over domestic market 
(‘autonomy loss’).21 Also, the lack of a stringent abatement target, robust Monitoring, 
Reporting and Verification (MRV) rules or carbon offset rules in one ETS may cause 
considerable environmental concerns and thus impede linking.22

Given the political interest and potential economic advantages of an EU-China 
linkage, it remains crucial to identify potential linking obstacles. Although the current 
linking literature has observed several obstacles when two ETSs are to be linked, 
obstacles are identified mostly on a general level without considering real-world legal 
or economic complexities (e.g. legal ETS designs, market characteristics).23 Moreover, 
few studies addressing the associated legal and economic issues (of linking) have yet 
to emerge in the context of the EU and China.24 In addition, the very few papers 
that discuss an EU-China linkage generally examine economic impacts of linking 
by employing economic simulation, neglecting legal and economic complexities.25

Consequently, in light of the gap in the literature identified above, a further 
examination of the legal and regulatory framework for the ETS (hereafter ‘ETS 
regulatory framework’) in both jurisdictions is needed, in order to identify potential 
obstacles to an EU-China linkage. In particular, the ‘ETS regulatory framework’ 
refers to the ‘legal rules regulating the abatement of GHG emissions’ such as those 

20  See, e.g., Flachsland et al., 2009; Weishaar, 2014a, pp. 192-206. The downsides of linking will be 
discussed in more detail in Chapter 2.2.

21  See Stavins et al., 2007, pp. 15-17; Flachsland et al., 2009, p. 10; Tuerk, 2009; Weishaar, 2014a, 
pp. 192-193.

22  See Trexler et al., 2014, pp. 31-32; Weishaar, 2014a.
23  See Haites and Mullins, 2001; Sterk et al., 2006; Tuerk et al., 2009; Roßnagel, 2008, p. 396; Jaffe 

et al., 2009.
24  See, e.g., Blyth & Bosi, 2004; Bazelmans, 2008; Jotzo & Betz, 2009; Mehling et al., 2009; Mehling 

et al., 2011; Zetterberg, 2012; Burtraw et al., 2013; Hawkins & Jegou, 2014; Rutherford, 2014; 
Tiche et al., 2014. 

25  See, e.g., Hübler et al., 2014; Liu & Wei, 2014; Gavard et al., 2016.
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setting down the ETS designs and ETS enforcement structure.26 For instance, 
potential issues that may impede linking include, inter alia, the differences in the 
ETS designs (e.g. cap setting), the incomplete ETS regulatory infrastructure and 
thus concerns over the carbon enforcement in China. Moreover, the legal framework 
of both ETSs may lay down particular ‘conditions on linking’ that may impede a 
potential linkage. For instance, the current EU ETS directive only allows for a link 
to other ETSs with an ‘absolute cap’. But the China ETS relies upon an ‘intensity-
based cap’,27 which is set to impose carbon intensity targets and may be adjusted ex-
post. In this regard, a thorough examination of the ETS regulatory framework may 
prove indispensable so as to identify legal constraints on linking.

1.2 Research question
An EU-China ETS linkage, although predicted to be at least several years off,28 

would cover a sizeable share of global emissions and thus merits further attention. In 
view of the potential benefits and political interest of linking, this dissertation intends 
to fill the gap (identified above) by addressing the following research question:

Whether and to what extent will the key differences in the ETS designs and 
carbon regulatory features impede a ‘direct-and-full linkage’ between the EU 
ETS and China ETS?

As explained above, ‘direct linkage’ allows for direct trade of allowances between 
the linked schemes, and a ‘full linkage’ covers the entire market and allowances issued 
to all sectors under each system.29 In particular, this dissertation takes a ‘direct and 

26  It has to be noted that the ‘legal rule regulating the ETS’, in this dissertation, is interpreted 
in a broad sense including both the legally binding ‘hard law’ (e.g. statutory and customary 
law, case-law) and the ‘soft law’ that may not have legally binding force, e.g. the ‘normative 
(guidance) documents’ issued by competent authorities (especially in the Chinese context). This 
is mainly because the current carbon trading regulation in China is phrased very vaguely and 
merely provides principles or a framework for the carbon trading. To have a clearer and more 
comprehensive sense of carbon regulation in the Chinese context, an examination of guidance 
documents (e.g. notices) that are issued by both national and local governments may prove crucial 
and indispensable.

27  See Art. 25 of Directive 2003/87/EC; NDRC, 2014a; NDRC, 2015a; NDRC, 2016a.
28  See Macdonald-Smith, 2016; Carbon Pulse, 2016.
29  See Haites and Mullins, 2001; Sterk et al., 2006; Tuerk et al., 2009, p. 343.
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full linkage’ as a starting point and examines how it unfolds for both jurisdictions in 
terms of ‘potential linking obstacles’ and ‘linking implications’. Consequently, our 
findings could be an important resource for legislators and policymakers alike by 
providing guidance for a potential EU-China ETS linkage.

To answer this central question, the following sub-questions must be addressed:
1) What are the potential differences between the EU ETS and China ETS 
in terms of ETS designs and carbon regulatory features?
2) To what extent will the differences impede a future EU-China linkage 
and thus affect linking opportunities? What are the criteria for identifying 
potential linking barriers?
3) To what extent could the identified obstacles be harmonized? What are 
the wider policy implications in terms of whether, when and how to link?

1.3 Methodology
This dissertation applies a Functional Comparative Law Approach to identify 

potential differences between ETSs. To further examine the differences so as to 
identify ‘potential linking obstacles’ and linking opportunities, a Law & Economics 
Approach is adopted. Each is explained below.

1.3.1 Functional Comparative Law Approach
Functional Comparative Law research aims at discovering, explaining and 

evaluating similarities and differences as well as identifying influences between the 
various laws.30 In particular, comparative law rests on three central premises, i.e. that 
law answers to social needs, that the social problems law aims to address are similar 
and that social problems and their solutions can actually be analyzed within a legal 
framework. In the context of the ETS, a smooth initiating and implementing of an 
ETS require a solid legal infrastructure to set down legally binding rules to prevent 
fraud and enforce penalties towards any illegal acts, along with a clearly defined 
trajectory of ETS designs.

30  See Zweigert and Kötz, 1998; Michaels, 2011.
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Application of Functional Comparative Law Approach
A functional comparative law comparison is made operational as follows: after a 

particular practical problem has been identified, it is then analyzed how it is solved 
in different legal systems; subsequently, similarities and differences between the 
various solutions are listed, explained and evaluated. This methodology will be used 
to address sub-question 1 regarding what differences exist between the linked ETSs 
and sub-question 2 on ‘what criteria’ will be applied to identify ‘linking obstacles’ 
(see below, ‘functionalities’ of the ETSs’). The ultimate aim of such a multi-layered 
analysis is to identify diverse legal solutions to a practical problem and evaluate 
solutions for a given time and place.31

Further, differences of legal systems, social structures and even the level of 
economic development can inform the functional comparative law analysis so as 
to allow for a better understanding of the economic, legal and political contexts 
in which the various ETSs operate. Such broader issues are examined and referred 
when sub-question 2 & 3 are addressed concerning whether and how the ETSs 
differences will impede the linking and to what extent they can be harmonized to 
facilitate a future linking.

‘Functionalities’ of the ETS defined
One crucial premise for the ETSs linking is that the ETSs to be linked – 

despite being influenced by various legal, political or economic systems – address 
essentially the same problem(s) and such problem(s) can be solved with different 
means (though very often with similar results). This is essentially about materializing 
the same ‘functionality’ (objective) of the ETSs.32 In this regard, to analyze ‘key 
linking obstacles’, functionality of ETSs must be identified first. They will be further 
employed (as criteria) to better understand what ETS element is essential to the 
key functionality of the ETSs and thus what difference between the linked ETSs 
must be harmonized. The ‘functionality’ must be phrased purely in the light of the 
problem(s) and stripped of the national (or regional) doctrinal overtones.33 This is 
mainly because only by cutting loose from their ‘conceptual context’ (i.e. without 
any reference to the concepts of one’s own legal system), ‘problems’ to be addressed 

31  See Zweigert and Kötz, 1998; Brand, 2007; Whytock, 2009.
32  See Zweigert and Kötz, 1998, p. 34; Michaels, 2006.
33  See Zweigert and Kötz, 1998, pp. 34, 44.
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can be seen purely in the light of its ‘function’.34 Therefore, the ‘functionality of the 
ETS’ is identified below through recourse to the literature.

Specifically, a set of objectives are pursued by the ETS and other GHG abatement 
policies: 1) GHG emission reduction, 2) cost minimization (for abatement) and 3) 
‘ancillary benefits’, e.g., from the reduced dependency on fossil fuel imports (for 
‘national security’ purposes), inducing low-carbon technological progress to improve 
industrial competitiveness and stimulate national or regional economic growth.35 
Since the ancillary benefits are of a local and regional character, this dissertation 
applies the two most relevant objectives (as criteria) to identify obstacles to an 
international ETSs linkage, environmental effectiveness and efficiency. It may prove 
to be a viable scientific approach considering carbon emissions trading as a market-
oriented mechanism, in contrast to traditional command-and-control policy, is 
essentially introduced to achieve a certain emission reduction at the least economic 
cost.36 This is explained below.

It has long been recognized that both environmental effectiveness and 
efficiency are key criteria for assessing environmental policy instruments.37 On the 
one hand, as long as a stringent abatement target is set and accomplished, climate 
change mitigation will be effectively achieved and environmental effectiveness can 
be safeguarded.38 Environmental effectiveness certainly ranks among the prime 
concerns when ETSs are to be linked and could be impaired when an ETS is linked 
to a system with, e.g., less stringent offsetting rules.39

On the other hand, a scheme is efficient if it can deliver the prescribed 
reduction target at the lowest total cost,40 where total cost is defined as the sum of 
implementation, transaction and abatement cost. In this regard, ‘efficiency’ is only 
to be discussed when environmental effectiveness has been safeguarded (i.e. with 
the pre-determined target met). ‘Implementation cost’ refers to the ‘administrative 
cost’ that accrues to the government to negotiate and implement a particular policy 

34  See id., p. 34.
35  See, e.g., Schleicher et al., 2000; Westskog, 2002, p. 99; Edenhofer et al., 2006; Flachsland et al., 

2009, p. 364.
36  See Benwell, 2008, p. 550.
37  See Gunningham and Grabosky, 1998; Stern, 2008; Starkey, 2011.
38  See Zeng et al., 2016b.
39  See Weishaar, 2014a, pp. 203-204.
40  See Starkey, 2011, p. 19.
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(e.g. linking ETSs). Also, efficiency of emission trading can be gained by reducing 
the ‘transaction cost’, an analytical concept first brought up by Coase (1937) and 
later formalized by Williamson (1979). In the context of the ETS, ‘transaction costs’ 
are the ‘resources used to define, establish, maintain and transfer property rights41 
(mainly, emissions allowances and tradable offsets) and thereby decrease the trading 
volume or impede some transactions from occurring altogether.42 Therefore, it may 
accrue to, inter alia, the ETS-covered entities, individual and institutional investors 
as well as the financial service institutions.

Admittedly, ‘efficiency’ has been discussed in different contexts and attached 
with various interpretations.43 ‘Efficiency’ in the dissertation refers to a situation when 
‘resources are allocated to their highest expected value uses’, assuming that ‘existing 
technology is employed in a productively efficient manner’.44 This is essentially the 
frequently employed ‘Kaldor-Hicks criterion’ that is concerned with ‘aggregate 
benefits or welfare’ with a given amount of resources.45 But it bears mentioning this is 
not necessarily a ‘pareto improvement’, as ‘pareto efficiency’ would then require that 
not only that aggregate net benefits are maximized but that no one will (potentially) 
be made worse off by the policy.46 In this dissertation, a policy (e.g. ETSs linking) 

41  See McCann et al., 2005.
42  Economic actors have to expend resources to search for contract partners, draft, negotiate, 

safeguard, administer, monitor and enforce agreements over time. Transaction costs are thus 
‘costs of arranging a contract ex ante’ and ‘monitoring and enforcing that contract ex post’. See 
Matthews, 1986; Coggan et al., 2010.

43  See, e.g., ‘Pareto efficiency’ or ‘Kaldor-Hicks efficiency’ in Posner, 1973, pp. 10-14, or ‘productive 
efficiency’ in Veljanovski, 2007, p. 32. Specifically, ‘productive efficiency’ is achieved when firms 
produce a given quantity of goods and services at minimum costs.

44  See Posner 1973, p. 11.
45  ‘Efficiency’ in this sense is also referred to as ‘cost-effectiveness’ in the literature, as in ‘least costs 

when a given (pre-determined) target is achieved. Although ‘assessing the costs’ of a policy is by 
no means a trivial task, it is generally believed easier than estimating the benefits of policy action.

   Richard Posner pointed out two central issues that judges should be concerned: ‘efficiency’ which 
refers to ‘effects of legal rules on the size of pie’ and the ‘distribution’ (i.e. effects of legal rules on 
who gets how much of it), see Friedman, 2001, pp. 16-17. Admittedly, ‘distributional issues’ of 
ETSs linking, e.g., on industrial competitiveness, are certainly crucial and may affect the social or 
political acceptance of linking arrangements. The dissertation does not discuss the ‘distribution’ of 
effects of legal (ETS) rules within a Comparative Law & Economics framework, because they are 
more of regional or national character and could also have been addressed with re-distributional 
measures within the jurisdiction concerned (e.g. ‘state-aid measures’ within the EU).

46  See Veljanovski, 2007, pp. 32-33.
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is (Kaldor-Hicks) ‘efficient’ if those who gain can in principle ‘compensate’ those 
who have been ‘harmed’, and thus stakeholders could altogether still be better off.

Further, this dissertation involves an analysis of how linking affects ‘static 
efficiency’ and ‘dynamic efficiency’ in the ETSs. ‘Static efficiency’ is concerned with 
the most efficient allocation with the given technology, while ‘dynamic efficiency’ 
further allows for uncertain ‘technological change’, ‘economic growth’ and ‘policy 
development’ that occur over time. Specifically, on the one hand, by encouraging 
R&D (research and development), technological change (i.e. technological 
development, innovation and diffusion) can have great bearing on firms’ abatement 
cost, especially in the long run. In this regard, static efficiency assumes a given level 
of technology and production techniques, while dynamic efficiency takes account 
not only of ‘how resources are allocated’ but the way ‘resources are used to expand 
the production possibility and capabilities of the economy’.47

On the other hand, uncertainty regarding the ‘future economic growth’ and 
‘global and domestic policy development’ influences people’s expectations and 
preferences, which will then be reflected in the carbon market. Particularly, the analysis 
of ‘dynamic efficiency’ in this dissertation relies upon the ‘incentives assessment’ 
allowing for ‘uncertain economic growth’. This may be more prominent especially 
considering China’s uncertain economic development48 and thus unpredictable 
emissions structure. Such uncertainty may derive from industrial restructuring and 
potential fiscal and monetary policy adjustments.

In light of the above, ‘dynamic efficiency’ will be achieved when both short-
term and  long-term environmental targets are met at the lowest total cost (i.e. the 
lowest possible sum of implementation cost, participation cost, abatement costs and 
etc.). With the existence of uncertainty concerning ‘technological change’, ‘economic 
growth’ and ‘policy development’, dynamic efficiency will be improved (i.e. cost will 
be reduced) if the firms can get a predictable and credible price signal from emissions 
trading. Then firms can form ‘rational expectations’49 about future carbon price so 

47  See Baumol, 2002; Veljanovski, 2007, p. 35.
48  See Business insider, 2015; see also Xinhuanet, 2015.
49  ‘Rational expectation’ herein does not refer to the what ‘Rational Expectation School’ refers 

(which states that agents’ predictions of the future value of economically relevant variables are not 
‘systematically wrong’), but means literally what it says, i.e. ‘the best guess of things in the future’. 
And ‘firms’ herein are assumed to have the compete knowledge needed for making decisions 
rationally.
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as to make ‘rational decisions’50 in the long term, specifically regarding whether to 
invest in low carbon technology or to purchase the allowances (or credits) from the 
carbon market.

1.3.2 Law & Economics Approach
To better understand emissions trading which is based upon ‘legal details’ and 

‘economic incentive structures’,51 this dissertation employs a Law & Economics 
Approach to examine (potentially) different ‘abatement incentive structures’ set by 
the legal ETS framework in both jurisdictions. In particular, this sub-section will 
explain what the Law & Economics Approach is, why it is adopted and how it will 
be applied in this dissertation to address the research question.

The Law & Economics Approach refers to an analytical method that applies 
tools and methods of Economics to examine law and legal institutions.52 This 
interaction has developed dramatically since the early 1960s, and the economic 
analysis of law expanded into the ‘more traditional areas of the law’ such as property, 
contracts, torts and criminal law.53 During the relatively short history, three distinct 
but related activities fall within the domain of Law and Economics, namely the 
positive, normative and functional school.54

First, ‘Positive Law and Economics’ centers on explaining or predicting the 
incentive structure set by law. For instance, the principle of economic efficiency55 
may be applied to comprehend and rationalize existing legal rules and decisions. 
Richard Posner’s A Theory of Negligence is a typical example, which maintains 

50  Stakeholders of the ETSs herein (e.g. ETS-covered entities, investors or government) are assumed 
to be rational, i.e. which implies that they act in line with the incentives structures and rationally 
seeks to maximize benefits or minimize costs. For more on ‘rationality,’ see, e.g., posner, 1973, p. 
4.

51  See Faure & Weishaar, 2012.
52  See Coleman, 1980; Ulen, 1989, pp. 201-202; Parisi, 2004; Cooter and Ulen, 2016, pp. 1-10.
53  See Parisi, 2004; Cooter and Ulen, 2016, p. 1.
  The growth of such interdisciplinary legal analysis, according to Judge Richard Posner, ought to 

(and will) continue. See Posner, 1986, pp. 777 - 778.
54  See Coleman, 1980, pp. 221-223; Ulen, 1989; Parisi, 2004, pp. 259-266; Cooter and Ulen, 

2016, pp. 1-10.
55  The central organizing idea of Law and Economics is that of ‘economic efficiency’. Besides efficiency, 

Economics also predicts the effects of laws via the other important value: the distribution of 
income (See Coleman, 1980, pp. 222-223; Cooter and Ulen, 2016, p. 4). As noted above, this 
dissertation does not discuss the distributional effects of legal (ETS) rules.
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that ‘a large number of negligence cases were decided along economic efficiency 
lines’. In addition to the explanatory power of economic efficiency, ‘Positive Law 
and Economics’ is also concerned with ‘the capacity of market models’ to provide 
a ‘conceptual apparatus’ whereby traditional legal problems may be conceived”. 
For instance, Isaac Ehrlich’s work on crime presents the ‘interplay between crime, 
criminals, criminal law, and victims in market terms’.56

Second, ‘Normative Law and Economics’ evaluates existing legal rules and 
maintains that new ones ought to be fashioned in terms of economic efficiency. 
For instance, Guido Calabresi’s The Costs of Accidents evaluates alternative systems 
of accident law and claims that tort law should minimize the ‘sum of the costs of 
accidents and the costs of avoiding accidents’.57

Third, Functional School of Law and Economics developed subsequently 
and offers a third perspective that is neither fully positive nor fully normative. It 
identifies ‘individual choice’ and ‘revealed preferences’ as the fundamental criteria 
for evaluation, and seeks to foster ‘free individual choice’ by eliminating strategic 
and transactional impediments.58

In this dissertation, Law & Economics Approach will be applied in accordance 
with the positivist tradition of using Economics to examine the potential effects of 
law (i.e. the incentive structure set by law). This is explained as follows.

In a world in which resources are scarce, Economics remains the ‘science of 
rational choice’59 as it centers on choice, trade-offs, incentive effects, costs and 
benefits.60  Economics offers a new (external) way or perspective on legal problems 
(or regulatory framework) that can shed new insights, reveal new relationships and 
explain more clearly the law and its effects.61 Thus, the ‘economic approach to law’ 
can be defined as the ‘application of economic theory to examine the formation, 
structure, processes and impact of the law and legal institutions’.62 In particular, when 
the laws (e.g. carbon regulation) are viewed as altering behaviors and creating certain 

56  See Ehrlich, 1972, pp. 259-276.
57  See Calabresi, 1970.
58  See Parisi, 2004. pp. 259-272. It has to be noted that Functional School of Law and Economics 

has no bearing on the above-mentioned Functional Comparative Law Approach.
59  See Posner, 2014, p. 3.
60  See Veljanovski, 2007, p. 19.
61  See Veljanovski, 2007, p. 19
62  See Veljanovski, 1982.
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incentives (e.g. to incentivize carbon abatement), ‘economic analysis of law’ can help 
to perceive (or predict) the consequences of laws or legal decisions. Admittedly, the 
‘consequences of a law’ is not the only element determining whether a law is good or 
not.63 But in a world of limited resources and scarcity in ‘GHG emissions rights’, the 
question whether the ‘law’ is indeed creating efficient abatement incentives remains 
critical.

Application: qualitative cost–benefit analysis
Applying a Law & Economics Approach, the ‘incentive structures set by the 

carbon regulatory framework’ will be examined in relation to certain differences 
between both ETSs, in order to assess the environmental effectiveness and efficiency 
implications of linking. Such an analysis is used to address sub-question 2 & 3 
regarding how the ETSs differences will impede linking and to what extent they can 
be harmonized to facilitate a future linking.

In particular, a Cost–Benefit Approach (CBA) is employed to examine the 
abatement incentive structure in relation to differences between the linked ETSs. 
CBA is a systematic approach (or process) to compare the total expected benefits and 
costs of a government policy or a project. It has been broadly used by governments 
and other organizations to assess the desirability of a given policy or project.64 It 
bears mentioning that CBA is used in this dissertation as a ‘decision input’ (not 
a ‘decision rule’), i.e. the evaluation results of CBA are merely used to inform a 
decision (not to dictate one). In this regard, there is no need to insist on its adequacy 
as a normative principle.65

Moreover, a qualitative cost–benefit analysis of linking will be made in the 
following chapters to examine whether and how linking will lead to benefits and costs 
(and thus efficiency gains). Qualitative cost-benefit analysis differs from quantitative 
cost-benefit analysis in drawing on a range of evidence of costs and benefits, not all 
costs or benefits are converted to monetary value in the qualitative analysis. Instead 
relationships and trade-offs between costs and benefits are considered in a qualitative 
cost-benefit analysis.66 Qualitative cost–benefit analysis is chosen in this dissertation 
to avoid the criticism quantitative cost–benefit analysis is facing. Critical challenges 

63  See, e.g., Friedman 2001, p. 15 on this matter.
64  See Cellini and Kee, 2010.
65  See Richardson, 2000, p. 1001.
66  See Ziller and Phibbs, 2003.
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include, inter alia, the ethical concerns of monetization (e.g. when a dollar value is 
placed on human life) and the ‘incommensurability problem’ (e.g. the measurement 
of suffering is morally illegitimate and technically infeasible).67

The qualitative cost–benefit analysis of linking is applied as follows. Firstly, 
stakeholders in the ETSs (e.g. regulated firms, households, investors, government) 
will be identified. Then all the expected costs and benefits in the scenario of linking 
will be analyzed in relation to the differences between ETSs, based on a combination 
of information sources such as the literature and policy reports. Moreover, different 
costs and benefits identified will be evaluated because costs and benefits (incurred in 
different ways) vary in degree. The trade-offs between costs and benefits will further 
be identified so as to determine whether the ETS difference will affect environmental 
effectiveness and efficiency.

To sum up, in order to examine static efficiency changes, costs and benefits of 
linking will be identified at a given point in time (i.e. assuming the resources are given 
and unchanged). With the existence of uncertainty in the long term, linking affects 
the predictability and credibility of the price signal both positively and negatively, 
leading to costs and benefits of stakeholders (and thus dynamic efficiency changes) 
in the ETSs. Specifically, different focus will be put to static efficiency and dynamic 
efficiency in different chapters and will be explained in detail in each chapter (see 
PART II & III).

1.4 Dissertation outline
To address the research question, the remainder of the dissertation comprises 

four parts.

Part I addresses sub-question 1 on the differences between the ETSs and 
further identifies potential challenges to linking that will be examined below in the 
eventuality of EU-China ETS linkage.

Specifically, Chapter 2 presents a literature review of the ETS and ETSs linking 
and introduces relevant background and practices regarding, inter alia, the ETS 
within the climate policy mix, the definition and typology of linking, various 

67  For an introduction of ‘ethical concerns of monetization’ and ‘incommensurability problem’, see, 
e.g., Frank 2000, p. 915; Nussbaum, 2000, pp. 1005-1036; Sunstein, 2005.
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benefits and concerns associated with linking, potential linking pathway as well as 
the hurdles encountered in the linking practices.

Examining the carbon regulatory framework in both jurisdictions, Chapter 3 
identifies differences between the EU ETS and China ETS in terms of the ETS 
designs and carbon regulatory characters (sub-question 1). Further, legal constraints 
on an EU-China linkage are identified by analyzing the ‘legality of linking’ within 
the United Nations Framework Convention on Climate Change (UNFCCC) 
context, the ‘objectives of the ETSs’ and ‘conditions on linking’ established by both 
the EU and Chinese law.

Based on the literature review and analysis of the legal framework, Chapter 
4 applies two criteria identified (i.e. environmental effectiveness and efficiency) to 
examine the aforementioned ETSs differences and further identify the ‘potential 
linking challenges’ to be examined below within the Comparative Law & Economics 
framework.

Part II and Part III identify ‘linking obstacles’ (sub-question 2). A Functional 
Comparative Law Approach and a Law & Economics Approach are applied to 
analyze particular difference(s) in the ETS designs (Part II: Chapter 5 & 6) and 
carbon regulatory features (Part III: Chapter 7 & 8). Specifically, this dissertation 
will examine how those elements identified are addressed by law of both jurisdictions 
and how these differences will affect the efficiency and environmental effectiveness 
and thus the linking opportunities.

Chapter 5 examines whether and how different policy choices regarding cap 
setting between the ETSs will impede linking. Particularly, it concentrates on (static 
and dynamic) efficiency and environmental effectiveness implications of different 
cap designs.

Chapter 6 seeks to contribute to the literature by examining one of the most 
critical aspects of MRV practices in the China ETS: the double counting of direct 
and indirect electricity emissions (hereafter ‘double counting’). It identifies the 
carbon leakage implications of ‘double counting’ within China’s electricity sector 
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and, once the world’s two largest systems are linked, how such carbon leakage will 
impact the EU ETS.68

Chapter 7 discusses whether different ETS regulatory features will impede 
linking. Specifically, this dissertation will examine the ‘carbon governance structures’ 
in both ETSs and major concerns over the enforcement in China such as the current 
‘incomplete carbon regulatory infrastructure’ and excessive ad-hoc government 
interventions.

Chapter 8 addresses concerns on ‘double carbon regulation’69 in both 
jurisdictions and to what extent the different implications will affect an EU-China 
linkage. By examining the ‘abatement incentive structures’ of coal-fired generators, 
this dissertation will derive environmental effectiveness and efficiency implications 
of ‘double regulation’ for its own jurisdiction and further for its linked partner.

Part IV answers sub-question 3 whether the ‘linking obstacles’ identified are 
surmountable. It summarizes the main conclusions and further proposes policy 
recommendations to harmonize the ‘linking obstacles’ from a Law & Economics 
perspective. In addition, wider policy implications are explained in terms of whether, 
when and how to link.

Specifically, based on the analysis conducted in the proceeding chapters, Chapter 
9 identifies the ‘incompatibility issues’ between the systems and further examines 
the ‘potential options for a harmonization’ so as to safeguard the environmental 
effectiveness and efficiency.

68  This chapter focuses particularly upon the MRV rules in the Chinese context, mainly because the 
‘double counting’ in the China ETS is seemingly problematic and, as pointed below in Chapter 
4 and Chapter 6, very few papers that discuss China’s double counting expressed certain concerns 
about it on a general level.

69  It bears mentioning that double regulation includes ‘double counting’ (as will be discussed in 
Chapter 6), but it remains to be a much broader concept that extends beyond ‘counting’ to the 
‘significant impacts of policy interactions’. Specifically, double carbon regulation can arise in 
many different manners, which will be discussed in more detail in Chapter 8.2.
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PART I

ETS LINKING IN THE BIG PICTURE: 
THEORETICAL AND LEGAL 

BACKGROUND

2
ETS AND ETSS LINKING: 

A REVIEW OF THE LITERATURE

Based on a literature review, this chapter introduces the theoretical background and 
practical cases for both the ETS (Chapter 2.1) and the ETSs linkage (Chapter 2.2).

2.1 ETS in the climate policy mix

2.1.1 Background: why the ETS?
Climate policy is growing rapidly in scale, scope and complexity. There is an 

increasing diversity in climate policies, and these policies can be grouped into two 
main types: non-market-based and market-based instruments.70

70  There exist, of course, different classifications of climate policy instruments. For instance, 
Gunningham & Gabrosky (1998) pp. 37-91 and Sorrell et al. (2003b) pp. 19-20 divided the 
climate policy mix into four categories: 1) education, information & moral suasion; 2) voluntary 
approaches; 3) economic instruments and 4) command-and-control instruments.
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Non-market-based instruments mainly comprise the ‘command-and-control 
regulatory instruments’ and the ‘information and voluntary approaches’ such 
as environmental product labeling and voluntary agreements (with polluters).71 
Command-and-control instruments constitute direct regulatory interventions 
by setting, mainly, the mandatory performance and technology standards such as 
emissions standard and energy efficiency standard, the limits on the input/output/
discharges as well as the requirements to disclose information and audits.72

By contrast, market-based instruments (also known as ‘incentive-based 
instruments’) are policy instruments that use markets, prices and other economic 
variables to provide incentives for polluters to reduce or eliminate the negative 
environmental externalities (of their pollution). Prominent examples include the 
environmentally related taxes (e.g. carbon tax), charges and subsidies, the ETS 
and other tradable permit systems as well as the ‘environmental liability rules’ that 
may incentivize entities with careful behaviors so as to minimize ‘accident costs’.73 
Particularly, the Pigovian tax (also referred to as ‘pollution tax’) remains one of 
the most common market-based instruments. It is usually imposed on the market 
activity by internalizing the ‘negative externalities’ on the environment.

Admittedly, governments have traditionally and largely relied on command-
and-control policies. Though it is generally believed that the command-and-control 
mechanism may provide a clear outcome, it has quite a few drawbacks. First, it may 
be very costly (or in some cases unfeasible) for regulators to gather all necessary 
information. Also, those policies are often uniformly applied without regard to, e.g., 
potentially broad difference among the marginal costs of compliance. Moreover, 
polluters have little choice about compliance and may not be sufficiently incentivized 
to invest in technologies (to reduce their pollution).74

In this regard, the last few decades have witnessed a proliferation of ‘market-based 
instruments’, which largely avoid the aforementioned drawbacks of command-and-
control measures and provide more flexibility to polluters (in terms of compliance). 
A striking example is a global emergence of carbon ETSs. Specifically, building upon 

71  See Görlach, 2013, pp. 1-3 of Annex I; Weishaar, 2014a, pp. 10-29.
72  See Görlach, 2013, pp. 7-11 of Annex I.
73  For a detailed explanation of ‘environmental liability rules’ in the ‘incentive-based’ context, see, 

e.g., Faure and Peeters, 2011; Weishaar, 2014a, pp. 14-17; for a discourse on ‘environmental 
taxes’, see, e.g., Faure and Weishaar, 2012, pp. 399-421.

74  See Harrington and Morgenstern, 2007, pp. 233-240.
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Ronald H. Coase’s insights on ‘social costs’ and ‘property rights’,75 Thomas Crocker 
proposed the ‘applicability of property rights system of pollution control for air’.76 
Later on, it was John Dales who first proposed a new policy instrument – known as 
‘markets in pollution rights’ – to tackle problems of pollution.77 The concept has then 
been experimented and applied by the US Environmental Protection Agency (EPA) 
since 1975 to address air pollution.78 One prominent example is the well-known US 
Sulphur dioxide (SO2) emissions trading program (for electricity producers) as of 
1995.79

An ETS allows the regulators to limit the quantity of emissions within the 
system by determining the availability of allowances and encouraging entities with 
different abatement costs to trade. In this regard, it may be more socially acceptable 
(than, e.g., taxation paid to the public authorities) and technically feasible 
(compared to, e.g., liability law). For instance, climate change liability remains to 
be a remote possibility in most jurisdictions80 and also in the international arena,81 
especially when the conditions of applying liability law are not fulfilled. Prominent 
difficulties of evoking liability law in climate change litigation lie in, inter alia, the 
establishment of causal relationship between an emitting activity and the damage, 
the establishment of the ‘standing of citizens and environmental organizations’82 or 
the ‘standing of states/local-governments/non-government-organizations’.83

Moreover, with the emissions trading market, aggregate abatement costs could 
be reduced when covered entities with lower abatement costs sell their abatement 
efforts (in the form of ‘emissions allowance’) to those with higher abatement costs. 
At a later point in time, covered entities with more efficient performances in carbon 
abatement can be incentivized to invest in technological innovation and further 

75  See Coase, 1937.
76  See Crocker, 1966.
77  See Dales, 1968.
78  See Weishaar, 2014a, pp. 2-5.
79  See Rico, 1995.
80  See, e.g., Weishaar, 2014a, pp. 17-21, 27.
81  See, e.g., Voigt, 2015, pp. 152-166.
82  See, e.g., Section 4B ‘Urgenda’s standing’ in case Urgenda Foundation v. the Kingdom of the 

Netherlands, ECLI:NL:RBDHA:2015:7196C/09/456689/HA ZA 13-1396 (24 June 2015), 
Hague District Court.

83  See, e.g., Massachusetts v. Environmental Protection Agency, 549 U.S. 497 (2007).
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bring down the overall abatement costs in the long run.84 As such, the ‘cost-saving 
potential’ of the ETS becomes increasingly attractive to policy makers in an attempt 
to address global warming.85 Specifically, carbon ETS has emerged throughout the 
world from Europe (the EU ETS, Switzerland ETS) to North America, namely the 
Regional Greenhouse Gas Initiative (RGGI), the Western Climate Initiative (WCI) 
and the California-Quebec-Ontario ETS. Other systems include, inter alia, ETSs 
in New Zealand, Australia (once), Tokyo (Japan), South Korea, China, Kazakhstan 
(recently re-launched) and Mexico (in progress).86

2.1.2 Carbon emissions trading designs
There are a large number of design options available for a carbon ETS. This sub-

section presents elements that are crucial for the functioning of any carbon ETS and 
that will be examined in more detail in this dissertation.87

Abatement target setting
A GHG ETS may set a legal limit (i.e. cap) on the quantity of GHG emissions 

that can be emitted within a system over a certain period of time (compliance period 
or trading period).88 By imposing such a binding limit, a cap creates an allowance 
scarcity and a market price. Specifically, the ‘stringency of the target’ remains crucial 
to maintain a sufficiently high price and to incentivize covered entities to invest in 
technological innovation, research and development. Moreover, to create scarcity 
and abatement incentives, policy makers could set an absolute emission reduction 
target (absolute cap) to fix the maximum amount of emissions in the system, or set 
a relative emission reduction target (e.g. the prescribed standard in credit-and-trade 
system and intensity target) that is framed in relative form, i.e. the amount of GHGs 
emitted per unit of GDP or output.

84  See Weishaar, 2014a, pp. 5-6.
85  See Weishaar, 2014a, p. 5.
86  See Weishaar, 2014a, pp. 66-98; ICAP, 2017, pp. 7-17; ICAP, 2018.
87  See Weishaar, 2014a, p. 48. For a full picture of designing variables for an ETS, see, e.g., 

Tietenberg, 2006, pp. 75-183; Weishaar, 2014a, pp. 48-64.
88  See Zeng et al., 2016b.
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Coverage
Different ETSs may adopt varied coverage rules concerning the covered GHGs, 

sectors as well as the ‘entry thresholds’. By setting ‘entry thresholds’ or ‘capacity 
constraints’ for particular sectors (or sub-sectors), installations and firms (hereafter 
‘entities’) that exceed the criteria are obliged to monitor the regulated emissions 
and to submit allowances (or other admitted offset credits) to cover their actual 
emissions during a certain period of time (often referred to as ‘compliance period’, 
normally one year).

Allocation
Allocation is the process of distributing allowances to covered entities under 

an ETS. Allowances can be either given away freely or sold, e.g., by auction.89 In 
the context of free allocation, allowances can be freely allocated either based on 
‘historical emissions’ in a chosen base year or base period (grandfathering) or 
pursuant to the ‘performance indicators’ (benchmarking), e.g. the performance on 
average or a desired level in a specific (sub)sector.

It is generally believed that grandfathering tends to reward emitters with 
‘historically high emissions’, while the benchmarking rewards installations with better 
performance in carbon abatement as well as early actions. Further, grandfathering 
normally requires further provisions for ‘installations that join the system after an 
initial establishment of the ETS’ (i.e. new entrants).90 Benchmarking can more 
easily assimilate new entrants, because the allocation method provides a consistent 
allocation methodology for both new and existing installations. But due to the 
complexity in gathering data and defining benchmarks to account for diversity of 
products and processes, concerns were expressed over the defining or projecting of 
benchmarks in some (sub)sectors. In practice, it may be observed that some (sub)
sectors are more suited to grandfathering while others to benchmarking (e.g. the 
cement sector with a relatively uniformized process of production).91

89  See Weishaar, 2014a, pp. 58-59; ICAP, 2016; ICAP, 2017.
90  See ibid.
91  See ibid; see also UK Emissions Trading Group, 2005, pp. 1-6.
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MRV rules
In order to determine how many allowances must be surrendered, information 

on actual emissions is provided on the basis of MRV rules.92 Such provisions are crucial 
for achieving a credible ETS since they are key to determining whether each trading 
unit corresponds to one tonne of emissions. Thus, robust MRV rules are crucial to 
ensure the environmental integrity of any ETS.93 Different MRV practices can vary 
by identifying different ‘emissions scope’ (e.g. emitting activities/equipment/energy 
to be monitored and measured) or employing different methodologies to determine 
‘actual emissions’ (e.g. measure-based or calculation-based approaches). 

Cost management measures
Cost-management measures may be implemented within the ETSs to avoid 

strong price increases or decreases that may undermine abatement incentives, e.g. 
the offset provisions, banking/borrowing provisions or price cap/floor.

OFFSETTING

A carbon offset is a GHG reduction unit that can be used to ‘offset’ emission 
reduction obligations elsewhere. Different offset rules between ETSs may set 
different restrictions on either the quantity or the types/sources of offsets that can be 
used for compliance.

BANKING AND BORROWING

Both banking and borrowing facilitate the ‘intertemporal smoothing’ of 
allowance supply and demand patterns:94 banking allows covered entities to 
accumulate allowances and to use them for the compliance of next period, while 
borrowing denotes using allowances from a future period before they are allocated. 

92  See Weishaar, 2014a, pp. 147-150.
93  See Tuerk, 2009.
94  See Weishaar 2014 p. 204.
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Most of the ETSs (e.g. the EU ETS, China ETS, New Zealand ETS, California-
Quebec ETS) allow banking and forbid borrowing.95

PRICE CAP/FLOOR

A price cap is a pre-determined allowances price in case the market price rises 
above a certain level. One example is the Costs Containment Reserve (CCR) in 
RGGI. With the CCR, additional allowances can be auctioned when the auction-
clearing price passes a certain threshold.96 By contrast, price floor within an ETS 
can help to support minimum abatement efforts if price is lower than expected, 
thus helping to manage cost uncertainty.97 Common mechanisms of price floor 
include, inter alia, the auction reserve price (e.g. in California-Quebec ETS) and the 
government commitments to buy back allowances (e.g. in the Beijing pilot ETS).98

2.2 Linking ETSs: theoretical background and linking 
practices

As mentioned above, the linking literature identifies linkage in various forms 
and further maps out various consequences on a general level, including not only 
the benefits of linking but also the potential repercussions that may hinder effective 
linkages between the existing and proposed systems. This sub-chapter introduces 
the definition and varied forms of the ETSs linkage, examines its desirable and 
undesirable implications and analyzes the practical hurdles encountered in the 
existing and proposed cases of linking.

95  Korea ETS is one of the very few ETSs that allow intra-phase borrowing of allowances for 
compliance. See Art. 28 of Act on the allocation and trading of greenhouse-gas emission 
permits (Act No.14839, 26. Jul, 2017; amended), available at: http://elaw.klri.re.kr/eng_service/
lawView.do?hseq=45670&lang=ENG; see also Art. 37 of Enforcement decree of the act on 
the allocation and trading of greenhouse gas emission permits (Presidential Decree No.27953, 
27. Mar, 2017., Partial Amendment), available at: http://elaw.klri.re.kr/eng_service/lawView.
do?hseq=44548&lang=ENG

96  See RGGI, 2016.
97  See Wood & Jotzo, 2011.
98  See Arts. 20-21, Beijing Development and Reform Commission, 2014; California Air Resources 

Board, 2017.
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2.2.1 Definition, taxonomy and pathway
The extent of linking varies by taking different forms from an indirect link to a 

direct one, or differs by degree from a ‘limited link’ to a full one. This is explained 
below.

Forms of linking
Two ETSs are linked if one country’s allowance can be used, directly or 

indirectly, by a participant in the other country’s scheme for compliance purposes.99 
Direct links allow trade between the linked schemes and could be either unilateral or 
bilateral depending on the ‘flow of allowances between the linking systems’.100 Under 
a unilateral link, entities in system A can purchase and use allowances from system B 
for compliance, but not vice versa.101 By contrast, in a bilateral link, allowances can 
be freely traded between the linked systems and each system’s allowances are equally 
valid for compliance in both systems.102 If more than two systems are considered, the 
‘bilateral link’ of course becomes a ‘multilateral link’.

To implement a link, coordination is needed to ‘synchronize the required 
adjustments to the legislation or rules governing the system’.103 Different modalities 
are available to implement such coordination, and the ultimate initiation of linkage 
may largely depend on the nature of the link to be established. For instance, a 
‘unilateral link’ can be established by simply including ‘clauses of recognizing 
foreign units’ into the legal architecture of each ETS.104 Unless otherwise specified, 
the procedures for adoption and its legal nature will follow the legal rules governing 
the ETS.105

By contrast, a bilateral link can be adopted through a formal international treaty, 
which binds its linking partner to a domestic implementation of the link, or simply 
through ‘reciprocal domestic legislation’ accompanied by an informal Memorandum 
of Understanding or other negotiated expression of intent’.106 However, pursuant to 

99  See Haites, 2004, p. 5.
100  See Ranson and Stavins, 2012, pp. 3-4.
101  See Sterk et al., 2006; Tuerk et al., 2009, p. 343.
102  See Haites and Mullins, 2001; Tuerk et al., 2009, p. 343.
103  See Mehling, 2009; Tuerk et al., 2009.
104  See Stewart and Sands, 2001; Flachsland et al., 2008.
105  See Mehling, 2009.
106  See Tuerk et al., 2009, p. 343.
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the general doctrine of sources of law, such a negotiated understanding will only 
be binding on the linked jurisdictions if it meets the formal requirements of an 
international treaty.107 Since a binding agreement generally brings greater certainty 
to markets than an informal memorandum,108 a ‘bilateral linking agreement’ may be 
preferred and can be created within the realm of international law. Accordingly, such 
an arrangement will be subject to, e.g., the Vienna Convention on the Law of Treaties 
(VCLT) in terms of its conclusion, interpretation, amendment and termination.109

In contrast to a direct link, an indirect link can be established via a ‘gateway’, an 
agent, or through ‘unilateral links with a common third system’. By means of trading 
between each system and the common third system, the supply or/and demand 
for allowances in one system could affect those in the other system. An example of 
such a common third system is the Clean Development Mechanism (CDM).110 For 
instance, because both the New Zealand ETS and Korea ETS accept certain types 
of CDM credits (for domestic compliance), the two ETSs can be considered as 
‘indirectly linked’ through CDM.

Pathway: linking by degree
A linkage can be established in full manner or with ‘linking restrictions’. A 

‘full link’ covers the entire market and the allowances issued to all sectors covered 
by each system. By contrast, the ‘restrained link’ may only apply to certain GHGs 
or sectors,111 e.g. only the designated sectors are allowed for trade or exchange of 
allowances across the linked systems.

Moreover, both quantitative and qualitative restrictions (or barriers) are discussed 
on the trading of allowances cross the systems. This can be done by: 1) imposing 
‘import quotas’ on the quantity and types of allowances that may be traded across 
the linked systems; 2) introducing ‘qualitative restrictions’ and thus determining 
‘values assigned to foreign allowances’, e.g. ‘exchange rates’ or ‘discount rates’ 

107  See Mehling, 2009; Görlach et al., 2015.
108  See Tuerk et al., 2009, p. 343.
109  See, e.g., Art. 60 of VCLT on the ‘termination or suspension of the operations of bilateral 

agreement’; Mehling, 2009; Görlach et al., 2015. See also the termination provisions in the 
existing linking agreements (introduced in Chapter 2.2.4). Pizer and Yates (2015) further 
discusses the potential cost-effectiveness implications of different delinking policies.

110  See Roßnagel, 2008, pp. 396-397.
111  See id, pp. 396-399.
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whereby trading units from the system with relative targets would be discounted 
against units from the system with absolute caps; 3) imposing a ‘border tax’ on the 
imported or exported allowances so as to influence the economic incentives for such 
importation or exportation.112

Yet, such restrictions on linking may prove less desirable due to their side 
effects. This is because those restrictions may render the system more complex, 
entail considerable transaction costs and thus undermine the efficiency in the 
linked systems.113 Moreover, they may distort market incentives by ‘driving a wedge 
between jurisdictional price signals’ and thus give rise to competitive distortions.114 
Altogether, potential complications can reduce the benefits that could have arisen 
from a full and unrestrained link and thus affect the willingness to integrate markets.

2.2.2 Benefits of linking
Linking ETSs can lead to economic, environmental and political benefits. First, 

in the standard partial equilibrium analysis, linking cap-and-trade systems could 
lead to significant efficiency gains when allowance prices (marginal abatement costs) 
across schemes are equalized.115 It is generally believed that the aggregate abatement 
costs will be reduced in proportion to the difference between pre-linking allowance 
prices.116 Specifically, with the convergence of carbon prices, the ETS with higher 
abatement cost (and thus higher pre-linking price) could then benefit from lower 
abatement cost in its linked partner’s system.

Linking also creates a larger and more liquid carbon market, thus reducing 
volatility and benefiting the covered entities and investors as a whole.117 For instance, 
with different compliance periods between the linked ETSs, linking may create 
demand for allowances at different periods of time, hence increasing the liquidity of 
carbon market.118 Moreover, more differentiated goods in the market after linking 

112  See Sterk et al., 2006; Eyckmans and Kverndokk, 2010; p. 16, Mehling et al., 2011; Quemin and 
de Perthuis, 2017.

113  See Lefevere, 2005, p. 511; Eyckmans and Kverndokk, 2010; Zeng et al. 2016.
114  See Quemin and de Perthuis, 2017, p. 5.
115  See Edenhofer, 2007; see also Flachsland, 2009, p. 7.
116  See Blyth, 2004; Anger, 2008.
117  See McKibbin et al., 2008.
118  See Jotzo and Betz, 2009, p. 409.
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may create new investment opportunities and thus benefit the investors.119 In 
addition, linking may help to eliminate any competitive distortions that might arise 
from different pre-linking carbon prices between linking partners.120

The literature has further identified political and environmental gains from 
linking. On the one hand, potential challenges such as a lack of legally binding 
force and requirement on a ‘universal participation’, mentioned in Chapter 1, may 
cast doubts on the effectiveness of Paris Agreement. Until the long-awaited practical 
implementation of Paris Agreement is undertaken, a ‘bottom-up approach’ of linking 
carbon ETSs may prove valuable for gradually involving negotiating parties and 
also deepening international cooperation (political benefits).121 On the other hand, 
linking can serve as a government commitment device to safeguard the stability of 
climate policy and thus, at the very least, contribute to the consistency of climate 
change mitigation efforts (environmental gains). For instance, adjusting caps relative 
to announced trajectories would tend to be more difficult in a linked scheme than 
in autonomous schemes.122

2.2.3 Concerns about linking
The linking literature does of course not only analyze the benefits of linking but 

also observes the potential side effects that may hinder a potential linkage.
First, linking may weaken government’s control over domestic climate policy in 

a more complex system (‘autonomy loss’).123 For instance, a direct bilateral linkage 
may expose one system to the aftermath of ‘ad-hoc regulation’ from its linked 
partner’s system and thus introduce ‘liquidity shock’ into the carbon market. This 
may pose a considerable challenge to the effectiveness of domestic carbon regulation. 
As such, the ‘threat of losing regulatory control’ may constrain ‘political appetite’ of 
some governments for linking.124

119  ‘Investors’ herein refers to individual and institutional investors as well as the financial service 
institutions.

120  See Blyth, 2004; Anger, 2008; McKibbin et al., 2008; Carbone et al., 2009; Jaffe et al., 2009; 
Jotzo and Betz, 2009, p. 409; Tuerk et al., 2009; Zetterberg, 2012, p. 6.

121  See Tangen and Hasselknippe, 2005; Tuerk et al., 2009, p. 344; Weishaar, 2014a, p. 191.
122  See Flachsland et al., 2009.
123  See Stavins et al., 2007, pp. 15-17; Flachsland et al., 2009, p. 10; Tuerk, 2009; Weishaar, 2014a, 

pp. 192-193.
124  See Weishaar, 2014a, pp. 192-193.
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Second, environmental concerns may arise from different ETS designing choices 
or regulatory features between the linked ETSs. For instance, a lack of a stringent 
abatement target, robust MRV rules or effective enforcement in one ETS can 
generate uncertainty over the intended environmental outcome and thus undermine 
the environmental effectiveness of the joint ETSs. One of the most striking issues 
is the ‘additionality’ of offset credits. An offset is considered as additional if the 
emission reductions or sequestrations it realizes would not have happened but for 
the incentives created by the offset program.125 Accordingly, different requirements 
for the stringency of ‘additionality’ (of offsets) can give rise to considerable 
environmental integrity concerns and thus constitute a significant barrier to linking.

Furthermore, linking may give rise to efficiency concerns. In principle, a linked 
system allows for the minimization of aggregate abatement costs when marginal 
abatement costs (MACs) are equalized across the systems. But if, for instance, there 
is ex-post adjustment of allocation in its linked partner’s system, the credibility and 
predictability of the carbon price will be jeopardized following such a ‘liquidity 
shock’ in the joint carbon markets. In this case, since the decision making of covered 
entities and the ETS guidance effects may be distorted, the carbon price may 
fail to incentivize the most efficient level of abatement and give rise to efficiency 
losses. Moreover, linking may also give rise to implementation costs and higher 
administrative costs to governments such as information costs and negotiation costs.

In addition, linking leads to the convergence of allowance prices across the 
linked ETSs, inevitably creating winners and losers in each of the linked ETSs 
(‘distributive effects’).126 Due to the potentially asymmetric effects of linking on the 
industrial competiveness, linking may lead to ‘lobbying (rent-seeking)’ and thus 
welfare reducing.127

In particular, differences in the ETS designs and carbon regulatory features that 
may jeopardize environmental effectiveness or efficiency of the linked ETSs will be 
examined below in Chapter 4 in terms of whether to jeopardize a linkage.

125  See Trexler et al., 2014, pp. 31-32.
126  See Weishaar, 2014a, p. 193.
127  See Krueger, 1974, pp. 291–303; Tullock, 2013, pp. 29-40, 73-78.
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2.2.4 Ongoing and proposed linking practices
In light of the potential benefits of linking, it may not be surprising to observe 

several cases of linking in practice. Prominent examples include the forthcoming 
ETSs linkage between the EU and Switzerland (as of 2019), the previous endeavor 
between the EU and Australia as well as the existing linkage of Ontario’s system with 
the joint Quebec-California ETSs.

EU – Switzerland ETSs linkage
Switzerland introduced an ETS on voluntary basis in 2008 with Swiss CO2 

Act.128 The Swiss Federal Council formally approved negotiations in December 2009, 
intending to conclude a bilateral linking agreement with the EU.129 A year later, in 
December 2010, the Council of the European Union authorized the negotiations 
and issued a corresponding mandate to the European Commission,130 pursuant to 
the procedure specified in Para. 1, article 25 of the EU ETS Directive. Negotiating 
parties have, for instance, addressed the connection of the Swiss and EU registries, 
the need for market oversight, data security rules and a potential inclusion of aviation 
in the linked ETS.131

A ‘significant review’ of the Swiss CO2 Act in 2011 allowed for a harmonization 
of the ETS designs by aligning the Swiss ETS with the EU ETS in terms of key 
ETS designs, e.g. voluntary participation, the cap setting and the enforcement 
regime under the ETS.132 Accordingly, the Swiss ETS has become mandatory for 
large emitters and imposes an absolute limit on aggregate GHG emissions from 
covered sectors as of 2013. Another major design difference between the (previous) 
Swiss ETS and the EU ETS relates to the coverage of large electricity generating 
units, which requires further harmonization. Particularly, the exemptions that large 

128  The Swiss CO2 Act refers to ‘Federal Act on the Reduction of CO2 Emissions of 23 December 
2011 (Status as at 1 January 2013)’. See Federal Assembly of the Swiss Confederation, 2011. See 
also Görlach et al., 2015, pp. 76-77.

129  See Bundesamt für Umwelt /Federal Office for the Environment (FOEN), 2009.
130  See Council of the European Union, 2010.
131  See FOEN, 2013.
132  See Federal Assembly of the Swiss Confederation, 2011; p. 3, Hawkins and Jegou, 2014; 

Görlach et al., 2015, p. 77.
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electricity generating units enjoyed in Switzerland shall be revoked in the event of a 
link with the EU ETS.133

The negotiations between Switzerland and the EU on ETSs linking have 
concluded on January 25th, 2016.134 The Federal Council approved the signing 
of the corresponding ‘linking agreement’ on August 16th, 2017. The European 
Commission has also adopted proposal for the signature and ratification of the 
agreement and has submitted them to the Council of the European Union for 
approval. Eventually, the linking agreement concluded on December 23, 2017 
and is expected to enter into force at the start of the 2019 after the approval of 
the European Council and Parliament in 2018.135

Intended EU-Australia linkage
In November 2011, Australia adopted the Clean Energy Act 2011 to introduce a 

Australian Carbon Pricing Mechanism (ACPM) as of 1 July 2012.136 It was designed 
as a ‘permit system’ with fixed carbon prices that would later turn into an ETS from 
1 July 2015 onwards.137 The Australian scheme was, however, dismantled in 2014 
due to a shift in the domestic policy orientation of Australia following the 2013 
federal elections and a change in parliamentary majorities.138

Prior to the repeal of the legislation, the EU and Australia had announced a plan 
to establish a link between the EU ETS and ACPM, starting as a ‘unilateral direct 
link’ from 1 July 2015, and converting into a ‘full bilateral link’ by 1 July 2018.139 
Yet, the linking negotiations were never concluded, let alone an agreement adopted.

133  See Görlach et al., 2015, p. 77.
  Specifically, this took force on the date of the signature of this Agreement. See Annex 2 of FOEN, 

2017.
134  See FOEN, 2016.
135  See FOEN, 2017; European Commission, 2017. For ‘text of agreement’, see Council of the 

European Union, 2017. Agreement between the European Union and the Swiss Confederation 
on the linking of their greenhouse gas emissions trading systems (Interinstitutional File: 
2017/0194 (NLE)). Brussels, 7 November 2017. Available at: http://data.consilium.europa.eu/
doc/document/ST-13073-2017-INIT/en/pdf

136  See the Parliament of Australia, 2011.
137  See id.; see also EDF and IETA, 2014; Görlach et al., 2015, p. 77.
138  See Tiche et al., 2014.
139  See Commonwealth of Australia and the European Commission, 2013, p. 8.
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Pursuant to the interim arrangement, Australian covered entities would have 
been unilaterally allowed to use EU allowances for domestic compliance as of 1 
July 2015.140 Also, it requires the ACPM to harmonize certain designs so as to align 
it with the EU ETS, not vice versa.141 Major ETS designs of the ACPM that were 
to be harmonized concern the future removal of the price floor, an adjustment of 
setting price ceiling (in reference to the expected price in the EU ETS) as well as the 
quantitative restrictions on the use of project-based credits issued under the Kyoto 
Protocol (e.g. the land-based offsets).142 Other linking discussions regard the MRV 
arrangements, measures to support the competitiveness of European/Australian 
industries that are deemed to an exposure of carbon leakage risks and comparable 
market oversight.143

California-Quebec-Ontario ETSs linkage
California and Québec – both as Western Climate Initiative (WCI) members144 

– entered an arrangement on October 1st, 2013 (‘California-Québec Agreement’) to 
link both ETSs as of 1 January 2014.145 Admittedly, the California ETS and Québec 
ETS are generally deemed ‘highly compatible’. Still, intense negotiations and several 
years of preparation ensued to facilitate the eventual linking.146

140  See Commonwealth of Australia and the European Commission 2013, pp. 8, 13.
141  See Ranson and Stavins 2013, p. 16.
142  See Commonwealth of Australia and the European Commission, 2012; Commonwealth of 

Australia and the European Commission, 2013.
143  See Commonwealth of Australia/European Commission 2012.
144  On February 26th, 2007, five U.S. states signed a ‘Western Regional Climate Action Initiative 

Agreement” (WCI MoU)’, which became the basis of the Western Climate Initiative (WCI). 
As a non-binding Memorandum of Understanding, this agreement stipulated the objective of 
establishing binding emissions caps by 2012. See WCI 2008.

  Currently, the remaining members of WCI are the California as well as the Canadian provinces 
British Columbia, Manitoba, Ontario and Quebec. However, while the WCI has not been 
officially dissolved, the initiative is no longer active as such. See Görlach et al., 2015, p. 70.

145  The ‘California-Québec Agreement’ refers to the ‘Agreement between the California Air Resources 
Board and the Gouvernement du Québec concerning the harmonization and integration of cap-
and-trade programs for reducing GHG emissions’. This agreement is structured in five chapters 
including ‘General Provisions’, ‘Harmonization and Integration Process’, ‘Operation of the 
Agreement’, ‘Miscellaneous’ and ‘Final Provisions’. See California Air Resources Board and the 
Gouvernement du Québec, 2013.

146  See Görlach et al., 2015, pp. 70-71.
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Prominent issues throughout the negotiation include, e.g., the harmonized 
auctions, compliance requirements, MRV rules as well as the integrity of the systems. 
Particularly, central to the establishment of link is the commitment of ‘providing for 
mutual recognition of the compliance instruments issued by the Parties (e.g. carbon 
allowances)’ and of ‘permitting the transfer and exchange of compliance instruments 
between entities registered with the Parties’ respective ETSs using a common secure 
registry’.147 Other challenges during the process were the ‘different languages and 
thus legal terminologies’ in the applicable regulations of each jurisdiction, different 
‘legal cultures and procedural frameworks’ (e.g. for public consultations).148

In September 2017, Ontario, Quebec and California signed an agreement that 
formally brings Ontario into the existing joint carbon market of the WCI.149 As 
of 1st January 2018, the joint California-Quebec cap-and-trade system includes 
Ontario, which has been running its own cap-and-trade system since January 2017.

2.3 Conclusion
This chapter has introduced the theoretical background and practices regarding 

both the ETS and ETSs linking such as the benefits and concerns associated with 
linking. As mentioned above, the current linking literature has identified potential 
obstacles when two ETSs are to be linked, such as various ETS designing differences 
(e.g. in cap setting) and regulatory challenges (e.g. the stringency of enforcement). 
Yet, the literature available focuses on mapping out general ‘linking obstacles’, and 
the scarce studies addressing the associated legal and economic issues have yet to 
emerge in the context of the EU and China.

147  See California Air Resources Board and the Gouvernement du Québec, 2013, Art. 1b and c; see 
also Görlach et al., 2015, pp. 70-72.

  Article 6 of the California-Québec Agreement further clarifies that ‘mutual recognition of the 
Parties’ compliance instruments shall occur as provided for under their respective cap-and-trade 
program regulation.’ In addition, ‘[e]ach Party recognizes and respects the authority of the other 
Party to take actions to recover or void compliance instruments that have been surrendered or 
that are held by registered entities in their respective cap-and-trade programs.’

148  See California Air Resources Board and the Gouvernement du Québec, 2013; Görlach et al., 
2015, p. 70.

149  See Gouvernement du Québec, The Government of California and The Government of Ontario, 
2017.
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3
LEGAL CONSIDERATIONS ON AN EU-CHINA  

ETS LINKAGE

This chapter introduces the carbon regulatory framework in both China and 
the EU (Section 3.1). It also identifies different ETS designing and regulatory 
choices that may impede a future link between both ETSs (Section 3.2). Further, 
legal constraints on an EU-China link that are established by both jurisdictions are 
examined in Section 3.3.

3.1 Climate change regulatory framework in the EU 
and China

3.1.1 Carbon abatement targets and climate-themed 
legislation in the EU

The EU has set targets for reducing its GHG emissions in the short, medium and 
long term. Specifically, in the short term, the EU made an independent commitment 
to achieve at least a 20% reduction of GHG emissions by 2020 compared to 1990.150 
Under the EU ETS, a succession of annual caps amounting to a trajectory of caps 
over the 3rd trading period (2013-2020) are set so that by 2020 emissions will be 21 
% below the 2005 level.151 Also, in the medium term, the European Council endorsed 
a binding EU target of an at least 40% domestic reduction in GHG emissions by 
2030 compared to 1990, with an emission reduction of 43% compared with 2005 

150  See para.32 in Presidency Conclusions, Brussels European Council, 8/9 March 2007.
151  See Art. 3c of Directive 2008/101/EC; see para.5, Directive 2003/87/EC.
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is stipulated for the EU ETS sector.152 In view of the large accumulated surplus,153 
the annual caps for the EU ETS will be further tightened from 2021 onwards with 
an increased linear factor to (to reduce annual caps) from 1.74% to 2.2%.154 In the 
long term, the objective for 2050, agreed by the European Council in 2009, is an 
80-95% reduction in GHG emissions compared to 1990.155

Moreover, the EU sets other climate and energy targets for 2020 (known as the ‘20-
20-20’ targets).156 In addition to the above-mentioned GHG target (20% reduction 
vis-à-vis 1990), other two key objectives for 2020 include a 20% improvement in 
the energy efficiency and raising the share of EU energy consumption produced 
from renewable resources to 20%.157 Accordingly, a set of policies and measures on 
climate change and energy – known as the ‘climate and energy package’ – are set to 
help the EU to transition to a low-carbon economy and increase its energy security. 
It includes, mainly, policy instruments that directly regulate GHG emissions (e.g. 
the EU ETS, Effort Sharing Decision) and those indirectly restraining GHG 
emissions (e.g. climate-related energy policies such as Energy Efficiency Directive 
and Renewable Energy Directive).158 This will be explained below.

First, the EU ETS is the key tool for reducing GHG emissions in an economically 
efficient manner. It was launched in 2005 with Directive 2003/87/EC, which was 
amended in 2009 by Directive 2009/29/EC to improve and extend the EU ETS.159 
The entities covered by the ETS account for some 45% of GHG emissions in the 
EU, mainly including CO2 emissions from the power and heat generation, energy-

152  See section 2 in European Council, 2014.
153  See Kettner, 2015, pp. 10-12; Platts, 2017.
154  See Section 2.3 in European Council, 2014.
155  See para. 8 in European Council, 2009.
156  For details on the ‘2030 climate and energy package’ that provides 2030 targets and measures, see 

European Council and Council of the European Union, 2017; Reuters, 2018.
157  See Rec. 8 in European Parliament and Council of the European Union, 2009d.
158  Admittedly, there are other legislations and policies contained in ‘2020 climate and energy 

package’ (see, e.g., the elements noted in European Council, 2008). This section merely presents 
key climate-related legislations with most relevance to the carbon abatement.

159  Directive 2009/29/EC brings about fundamental changes in the designs of the EU ETS. In 
addition, the Directive 2003/87/EC was also amended in 2004 by Directive 2004/101/EC 
(Linking Directive) and in 2008 by Directive 2008/101/EC (to include aviation sector in the 
scheme). 



Legal considerations on an EU-China ETS linkage

35

3

intensive industry sectors as well as commercial aviation.160 Other GHG emissions 
such as N2O emissions (from, e.g., production of nitric and adipic) and PFCs (from 
aluminum production) are also included.161

Second, the Effort Sharing Decision (ESD, Decision No. 406/2009/EC) 
regulates GHG emissions from most sectors that are not included in the EU ETS, 
such as sectors of transport (excluding aviation and international maritime shipping), 
buildings, agriculture and waste.162 It establishes binding annual GHG emissions 
targets for Member States for the period 2013–2020.163 But it is the responsibility 
of Member States to define and implement national policies and measures to limit 
emissions from the sectors covered by the ESD.164

Moreover, other climate policy instruments that directly regulate the GHG 
emissions include, inter alia, the Fuel Quality Directive, CO2 Emission Standards 
and Labeling for Passenger Cars, F-Gas Regulations to control fluorinated GHGs, 
the Accounting Rules for Land Use, Land-use Change and Forestry (LULUCF) and 
Industrial Emissions Directive.165

For instance, the Fuel Quality Directive (Directive 2009/30/EC) was adopted 
in April 2009 and revised the Directive 98/70/EC. It sets technical standards for 
the road transport fuels and places obligations upon the fuel suppliers to reduce 
GHG intensity of automotive fuels that they market in the EU. By the end of 2020, 
fuel suppliers are obliged to reduce these fuels’ lifecycle GHG intensity by at least 
6% compared to 2010.166 In addition to the CO2 Emission Standards for transport 

160  See Rey et al., 2013, p. 6.
161  See Directive 2003/87/EC (consolidated version), Annex II.
162  See European Parliament and of the Council of the European Union, 2009a.
163  See id, Art. 3(1), Annex II.
164  See id, Rec. 6.
165  For other legislation and policies contained in the ‘2020 climate and energy package’, see, e.g., 

European Council, 2008; European Parliament and Council of the European Union, 2009d.
166  See article 7a in Directive 2009/30/EC that requires suppliers to reduce the GHG.
  In addition, the EU also makes sure there is no direct overlap between the Fuel Quality Directive 

and the ETS, since the emissions released from the consumption of the purchased fuel (i.e. 
emissions from internal combustion engines for transportation) are explicitly excluded by the 
EU ETS. See Annex 2 in 2007/589/EC of European Commission Decision of 18 July 2007 
establishing guidelines for the monitoring and reporting of greenhouse gas emissions pursuant to 
Directive 2003/87/EC of the European Parliament and of the Council (notified under document 
number C(2007) 3416) (Text with EEA relevance).
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fuels, a set of binding regulations further set mandatory CO2 emission reduction 
targets for light-duty vehicles, e.g. Regulation (EC) No. 443/2009 and Regulation 
(EU) No. 333/2014 for new cars, as well as the Regulation (EC) No. 510/2011 and 
Regulation (EU) No. 253/2014 for vans.

Another prominent example that poses a direct link to the GHG emissions (e.g. 
N2O) is the Industrial Emissions Directive (IED, Directive 2010/75/EU),167 which 
commits member states to control and reduce the impact of industrial emissions on 
the environment. Around 50,000 installations undertaking the industrial activities 
– listed in Annex I of the IED – are required to operate in accordance with a permit 
(granted by the authorities in the Member States), and the emission limit values will 
be based on the Best Available Techniques (BAT). It also bears mentioning that a 
direct overlap between the EU ETS and the EU IED is avoided since article 9 of the 
IED explicitly excludes those installations covered by the EU ETS.168

In addition, other EU legislation may directly concern the use of energy and 
thus indirectly impact the CO2 emissions mitigation. Key instruments that intend 
to improve energy efficiency or promote renewable energy include, inter alia, 
the Energy Efficiency Directive (Directive 2012/27/EU) and Renewable Energy 
Directive (Directive 2009/28/EC). Also, to improve the functioning of the internal 
market and incentivize an efficient energy use, the EU adopted the Energy Taxation 
Directive (Directive 2003/96/EC) in 2004 that sets the minimum tax rate for energy 
products used in transport (e.g. motor fuels), the consumption of electricity and 
the production of heat (with exemptions).169 In particular, the carbon abatement 
incentive structures of the EU ETD in combination with the EU ETS will be 
examined in detail in Chapter 8.

167  See Directive 2010/75/EU of the European Parliament and of the Council of 24 November 2010 
on industrial emissions (integrated pollution prevention and control).

168  Installations covered by the EU ETS are specified in Annex I to Directive 2003/87/EC.
169  See Rey et al., 2014, pp. 10–11, 46. Specifically, energy products used for the production of 

electricity are exempt from the ETD, alongside possible exemptions for heating in energy-intensive 
industry and domestic use, and all energy products used in the agriculture and international 
aviation sectors.
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3.1.2 National climate change targets and climate policy in 
China

In 2009, China pledged to cut its carbon intensity by 40-45% by 2020 relative 
to its 2005 level. In September 2014, the National Climate Change Plan (2014-
2020) was approved by State Council and issued by National Development and 
Reform Commission (NDRC).170 As the first national climate change plan in China, 
it charts the low-carbon roadmap and timetable during 2014-2020.

The 13th Five-Year Plan (2016-2020) introduces a binding target of 18% 
reduction in carbon intensity by 2020 vis-à-vis 2015.171 To implement GHG 
emissions targets set in the 13th Five-Year Plan, the State Council released the Work 
Plan for Greenhouse Gas Emissions Controlling for the 13th Five-Year Plan Period. 
In this document, the national goal was disaggregated into local GHG emissions 
targets. Further, in a document submitted to the United Nations on 30 June 2015, 
China pledged to cut its GHGs per unit of GDP by 60-65% by 2030 from 2005 
levels and announced the intention of reaching a peak in total CO2 emissions around 
2030 and making best efforts to achieve the goal early.172 In addition, with U.S.-
China Joint Announcement on Climate Change, China also announced the intention 
of increasing the share of non-fossil fuels in primary energy consumption to around 
20% by 2030.173

National and local carbon trading legislation
Under mounting international and domestic pressure,174 China introduced 

emissions trading to cost-effectively achieve the GHG emission reduction target.175 

170  It has to be noted that, Department of Climate Change, which was part of NDRC, is now 
housed in Ministry of Ecology and Environment, a ministry that has been recently established to 
incorporate all environmental or climate-related authorities. But currently there are neither official 
documents nor any ‘amendments made to the previously enacted regulation’ to communicate any 
potential changes (status as at July 8th, 2018). Until more details to be officially determined and 
disclosed, this dissertation discusses the ETS enforcement structure in China that is currently 
indicated in the ETS regulatory framework. See Carbon Brief, 2018; Carbon Pulse, 2018.

171  See section 1 of State Council, 2016.
172  This target has been previously announced in the U.S.-China Joint Presidential Statement on 

Climate Change issued on 12 November 2014. See Whitehouse, 2015.
173  See ibid; see also NDRC, 2015b, p. 4.
174  See Choi, 2012; see also Matt McGrath, 2014.
175  See Guo & Hao, 2011; Li, 2012, pp. 164-165; see also Li et al., 2012, pp. 163-165; Cui, 2014; 

Zhang, 2015, pp. 4-7.
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In the end of 2011, the NDRC, China’s top economic planning agency, authorized 
seven pilots176 to experiment with emission trading.177 In the absence of a national 
carbon trading legislation, the local Development and Reform Commissions 
(DRCs) were entrusted with the formulation of the carbon trading legislation for 
their respective ETSs.178 The DRC in each pilot issued Carbon Emissions Trading 
Regulation; Beijing and Shenzhen further enacted municipal carbon trading laws 
that have been approved by the municipal congress.

At present, the Interim Administrative Measures for Carbon Emissions Trading 
(hereafter ‘national carbon regulation’) is the only legal rule regulating the ETS 
on a national level. It was promulgated by the national government (NDRC) in 
December 2014 and merely provides a general framework and principles for the 
national ETS. In December 2017, a nationwide ETS was launched, however, in the 
absence of high-level carbon legislation.179 The Interim Regulation on the Management 
of National Carbon Emissions Trading is expected to be issued by the State Council 
in 2018.180

Table 3-1 presents carbon-related regulations that are referred in this 
dissertation on both national and regional level. It includes not only the ‘hard law’ 
(e.g. statutory law) but also ‘soft law’ such as the ‘normative guidance documents’ 
issued by competent authorities. In particular, as was noted above in Chapter 1, ‘soft 
law’ may prove indispensable in the Chinese context, because the aforementioned 
ETS regulation that enters into force is phrased rather vaguely without indicating 
substantial details on the ETS designs.181

176  These are Shenzhen, Guangdong Province, Shanghai, Beijing, Tianjin, Hubei Province and 
Chongqing.

177  See NDRC, 2011.
178  For the carbon trading legislation and guidance documents issued in China (hereafter ‘normative 

documents’) referenced in this chapter, see Table 3-1.
179  See NDRC, 2017. 
  A higher-level legislation could be issued in China by higher authorities (than NDRC) including, 

inter alia, the administrative regulation issued by the State Council and the national law passed 
by National People’s Congress.

180  See 21st Century Business Herald, 2015.
181  For instance, as will be explained in Chapter 5 and 7, the current national regulation stipulated 

that ‘uniform national standards’ (for coverage and allocation) will be determined by NDRC 
but provided no further details on what the standards are and when they will be disclosed (see 
NDRC, Arts. 5-15).
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Table 3-1 List of referencing normative documents on carbon trading in China182

Referencing normative documentsa

National 
official 
documents

1. China’s National Climate Change Program, issued on 2007-6-11
2. The Outline of the Twelfth Five-Year-Plan (FYP) for National Economic 
and Social Development (2011-2015)
3. Comprehensive Working Plan for Energy Conservation and Emission 
Reduction for the 12th FYP Period 
4. Working Plan for Greenhouse Gas Control under the 12th FYP, issued 
by State Council on 2011-12-1
5. National Climate Change Plan, issued by NDRC and approved by State 
Council on 2014-9 
6. U.S.-China Joint Announcement on Climate Change, issued on 2014-
11-12
7. Interim Administrative Measures for Carbon Emissions Trading, issued 
by NDRC on 2014-12-10
8. Enhanced Actions on Climate Change: China’s Intended Nationally 
Determined Contributions, submit by NDRC to UNFCCC on 2015-6-30
9. Notice on Launching the National Carbon Emissions Trading Market, 
issued on 2016-1-11
10. Construction Plan on the National Carbon Emissions Trading System 
(Power Sector), issued by NDRC on 2017-12-18
11. Interim Regulation on the Management of National Carbon Emissions 
Trading, expected to be issued in 2018 by State Council

Shenzhen 
ETS

1. Some Provisions of Carbon Emissions Management in Shenzhen Special 
Economic Zone, issued by municipal congress on 2012-10-30
2. Shenzhen Carbon Trading Regulation, issued on 2014-03- 28

Shanghai 
ETS

1. Opinions of Municipal Government on Launching Carbon ETS in 
Shanghai, issued on 2012-7-3
2. Shanghai Carbon Trading Regulation, issued on 2013-11-6
3. Shanghai Allocation Plan (2013-2015), issued on 2013-11-22
4. Shanghai Allocation Plan (2016), issued on 2016-11-10
5. Shanghai Allocation Plan (2017), issued on 2017-12-20

182  Last updated on May 1st, 2018.
Note: Technical documents such as MRV guidance rules are not listed herein.

a   In the absence of official English translations for most documents, translations for the titles of 
documents are provided merely for the purpose of differentiation.
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Guangdong 
ETS

1. Guangdong Carbon Trading Regulation, issued on 2013-12-19
2. Guangdong Allocation Plan 2015, issued on 2015-7-10 (in replacement 
of Guangdong Allocation Plan 2013/2014)
3. Allowances Management Regulation by Guangdong Provincial DRC, 
issued on 2015-2-26
4. Guangdong Allocation Plan 2016, issued on 2016-7-8
5. Guangdong Allocation Plan 2017, issued on 2017-8-25

Tianjin ETS 1. Working Plan on Launching Tianjin Carbon ETS, issued on 2013-2-5
2. Tianjin Carbon Trading Regulation, issued on 2013-12-20 (repealed on 
2016-5-31)
3. Tianjin Carbon Trading Regulation, issued on 2016-6-1 (to be repealed 
on 2018-6-30)
4. Notice on Launching Carbon Emissions Trading by municipal DRC, 
issued on 2013-12-24
5. Tianjin Allocation Plan (Trial), issued on 2013-12-24

Beijing ETS 1. Beijing Allocation Plan (Trial), issued on 2013-11-20
2. Notice on Launching Beijing Carbon ETS, issued by Beijing Municipal 
DRC on 2013-11-22
3. Decisions of Launching Beijing Carbon ETS under the Premise of 
Strictly Controlling Aggregate Carbon Emissions, issued by municipal 
congress on 2013-12-30
4. Beijing Carbon Trading Regulation (Trial), issued on 2014-5-28
5. Notice on Carbon Emissions Verification and Other Relevant Work, 
issued on 2014-3-7
6. Allowances Adjustment Plan
7. Allowances Application for New Installations
8. Application for Allowances Adjustment
9. Notice on Carbon Emissions Trading Pilot in 2016 by Beijing 
Municipal DRC, respectively issued on 2015-12-24 and on 2016-1-25

Hubei ETS 1. Hubei Carbon Trading Regulation, issued on 2014-3-17
2. Hubei Allocation Plan 2015, issued on 2015-11 (in replacement of 
Hubei Allocation Plan issued on 2014-3-26)
3 Hubei Allocation Plan 2016, issued on 2016-12-30
4. Hubei Allocation Plan 2017, issued on 2018-1-10

Chongqing 
ETS

1. Chongqing Carbon Trading Regulation, issued on 2014-4-26
2. Chongqing Allowances Management Regulation, issued on 2014-5-28
3. Notice on 2013 Allowances by Chongqing Municipal DRC, issued on 
2014-05-29
4. Notice on 2016 Allowances by Chongqing Municipal DRC, issued on 
2017-1-17

Fujian ETS 1. Fujian Carbon Trading Regulation, issued on 2016-9-22
Source: information herein is gathered from national, provincial and municipal official websites unless 
stated otherwise.
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Climate policy in China
Climate policy generally involves reductions in anthropogenic GHG emissions 

and could be interpreted in a strict or broad sense. This is explained as follows.
In a strict sense, climate policy refers to policy measures that explicitly impose 

carbon constraints and thus directly regulate emissions, such as the above-mentioned 
ETS and carbon tax. Currently there is no carbon tax in China that is explicitly 
imposed on the carbon content. With years of discussion, the resistance to a carbon 
tax has exceeded expectations. Various concerns over the carbon tax include, inter 
alia, social distributional complications and adverse economic impact on the 
development and international competitiveness.183 However, in the wake of the 
current implementation of the national ETS, it is generally believed that carbon tax 
may be imposed on the non-ETS-covered entities (e.g. the non-ETS sectors, small 
companies in the ETS sectors) after 2020, mainly complementing the coverage of 
the ETS.184

In addition to the carbon ETS and carbon tax, another policy that poses a direct 
link to GHG emissions in China is the Prevention and Control of Atmospheric 
Pollution. This policy not only controls air pollutants such as particulate matter, 
Sulfur Dioxide and Volatile Organic Compounds (VOC), but also directly regulates 
the Nitrous Oxide (NO2), one type of GHG. Multiple sectors are regulated by 
this national policy including, inter alia, the power, industry, transportation and 
agricultural sectors.185 Other measures of air-quality controlling could also be 
implemented at regional level, e.g. the China 5/V vehicle emission standards in 
Guangdong province.186

In a broad sense, climate policy includes not only the afore-mentioned 
instruments that directly control GHG emissions, but also those measures with 
an indirect link to GHG emissions. For instance, energy policy does not explicitly 
regulate GHG emissions but may affect energy use or energy efficiency, thus 
indirectly affecting GHG emissions and abatement. China has developed a series of 
energy policy measures to improve energy efficiency (EE) and promote renewable 

183  See Zhao, 2014; Ideacarbon, 2016a.
184  See Ideacarbon, 2016b.
185  See Art. 2 in Air Pollution Prevention and Control Act/大气污染防治法

186 For more details on ‘5/V vehicle emission standards in Guangdong’, see http://www.theicct.org/
policies/china-ldv-emission-standards.
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energy (RE) on both regional and national level. Those measures can be grouped 
into two main types: non-market instruments and market-based instruments (also 
referred to as ‘incentive-based instruments’, see above in Chapter 2.1.1).

Market-based energy policy in China includes, inter alia, the feed-in tariff for 
renewable electricity generation, national subsidies and financial encouragement 
(such as corporate income tax deductions and exemptions) for energy saving.187 
For instance, the feed-in tariff scheme for renewable electricity requires that a fixed 
premium be added to the average on-grid tariff of local coal-fired electricity. This 
premium varies according to the renewable energy technologies employed. Further, 
‘categorized feed-in tariffs’ consider techno-economic performance of different 
renewable energy technologies, geographic locations and availability of renewable 
energy resources.188

Non-market-based energy policy mainly involves an array of mandatory 
and voluntary standards and labeling programs associated with energy efficiency 
or renewable energy. It also extends to a potential implementation of ‘renewable 
electricity quota’. For instance, Regulation on the Renewable Electricity Quota (trial) 
was approved on a preliminary basis by NDRC in August 2014.189 Once being 
implemented, this regulation will require provincial grid companies and provincial 
governments to fulfill the ‘quota of local renewable electricity consumption’. Such a 
quota concerns the renewable electricity that has been locally consumed (hydropower 
excluded), including the renewable electricity imported but excluding those 

187  See, e.g., Ministry of Finance, Ministry of Industry and Information Technology, the National 
Energy Board, 2011; Ministry of Finance, 2015.

188  Analysis of ‘techno-economic performance’ considers both technical feasibility and financial 
viability of renewable energy technology, In addition, it bears mentioning that such energy policy 
may in some cases directly regulate the ETS-covered entities. As a result, those ETS entities may 
be double rewarded by both policy instruments when they carry out one single project (such 
as the energy & water saving and the technological transformation projects of energy saving & 
emission reduction). On the one hand, under the auspices of energy policy, the corporate income 
tax could be exempted or reduced especially regarding the income generated from such projects. 
On the other hand, those ETS entities may have their covered emissions reduced, since such 
projects are largely associated with carbon abatement. Altogether, those firms will not only receive 
‘abatement benefit’ (e.g. more carbon allowances allocated as a result of carbon abatement under 
the ETS) but also receive further subsidies or tax reductions under the EE measure, resulting in 
a waste of limited administrative resources (double rewarding). The concept of feed-in tariff was 
elaborated in NDRC (2006). For a detailed discourse on this matter, see Ma (2011), p 2637.

189  See 21st Century Business Herald, 2014; Chinese Industry Research Network, 2014.
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exported.190 In particular, the carbon abatement incentive structures of ‘renewable 
electricity quota’ in the power sector will be further examined in Chapter 6.

3.2 A comparison of ETS designs in the EU and China
In line with key elements of ETS designs mentioned in Chapter 2.1.2, this sub-

section examines the legal ETS framework in both jurisdictions. The ETS designs 
and regulatory features between both systems are compared in Table 3-2 and will be 
further explained thereafter.

Table 3-2 A comparison of ETS designs and carbon regulatory features in the EU 
and China

ETS designs EU ETS
(phase 3 & 4)

China ETS
(during the early stage)

Absolute vs. relative 
target setting

- Absolute cap - ‘Intensity-based cap’

Stringency of the cap - Approximately 2.1 billion 
accumulated surplus allowances 
in 2013
- 2020 ETS target: emissions cut 
21 % vis-à-vis 2005
- 2030 ETS target: emissions cut 
43% vis-à-vis 2005

- N/A
- Cap set mainly pursuant 
to the national GHG 
controlling target:
 2020 national target: 
intensity cut 18% vis-à-vis 
2015
 2030 national target: 
intention announced to 
peak in emissions around 
2030; intensity cut 60-65% 
vis-à-vis 2005

Consistent stringency 
of caps over time

- 1.74% annual reduction except 
in aviation sector in phase 3
- 2.2% annual reduction from 
2021 onwards.

N/A

190  See Arts. 2-3, 5-6 in National Energy Board, 2012.
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MRV - Different ‘emissions scope’ identified (e.g. emitting activities/
equipment/energy) and different methodologies employed (e.g. 
measure-based or calculation-based approaches).a

- One striking distinction: double counting of electricity/heat 
emissions.b

C
O

V
ER

AG
E

Coverage level - On the installation level - On the firm level

GHGs - CO2, Methane (CH4), N2O, 
Hydrofluorocarbons (HFCs), 
Perfluorocarbons (PFCs) and 
Sulphur Hexafluoride (SF6).c

- CO2 (during the early 
stage)

(Sub-)sectors - Power and heat generation;
- Energy-intensive industry 
sectors (including oil refineries, 
steel works and production of 
iron, aluminium, metals, cement, 
lime, glass, ceramics, pulp, paper, 
cardboard, acids and bulk organic 
chemicals);
- Commercial aviation.

- For the initial 2 years 
(2017-2019), only the 
power sector included (with 
no compliance obligations 
or real trade).
- 8 sectors to be covered 
for early stages: Power 
(generation, heat-power 
cogeneration and grid 
operators); Petrochemicals 
(crude oil refining and 
processing and ethylene); 
Chemicals (methanol, 
ammonia, and carbide); 
Iron and Steel; Non-ferrous 
metals (copper smelting 
and electrolytic aluminum); 
Building production and 
materials (clinker and plate 
glass); Pulp and Paper; 
Aviation (civil commercial, 
cargo, and airports).

Allocation - Auctioning as default method 
(with exception of ‘free allocation’ 
to, e.g., sectors deemed to be 
exposed to carbon leakage)

- Free allocation.d

- Benchmarking as default 
method (with exceptions, 
e.g. Combined Heat-and-
Power (CHP) generation).

d For Benchmarking allocation formula for the power sector, see Table 6-1.

a For a more detailed explanation, see the case of ‘cement emissions’ explained in Chapter 3.3.
b ‘Double counting’ in this sense is examined in detail in Chapter 4.2 and Chapter 6.
c See Annex II of Directive 2003/87/EC (consolidated version).
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Offsetting - ‘Maximum limits’ for 
compliance in phase 3, i.e. 11 % 
of its ‘allocation from 2008-2012’ 
(with exceptions).e

- N/A
- Quantity limits (on offsets 
for compliance): expected 
to be 5% -10% of ‘annual 
allowances’ (or ‘annual 
emissions’).f

Price-floor/-cap - Not present and most likely to 
remain so.g

- N/Ah

Banking/ Borrowing - Both ETSs allow banking and forbid borrowing.
Carbon governance 
structure

- Two-layer ‘carbon governance structures’.
- European Commission – 
Member States

- National DRC - provincial 
DRCsi

Policy transparency - Member States and the 
Commission shall ensure that all 
decisions regarding the quantity 
of allowances are immediately 
disclosed in an orderly manner.j

- Disclosure on cap is legally 
required.

- Key details on the 
ETS designs have yet 
to be fully and officially 
communicated, e.g. the 
‘current ETS designs’ such 
as the cap and offsetting 
rules.

Policy consistency - Consistent stringency of targets.
- No ad-hoc adjustments to the 
pre-disclosed rules.

- Excessive ad-hoc 
government interventions.
- Ex-post adjustment of, 
e.g., the pre-allocated 
allowances (‘cap’).

Stringency of 
enforcement

- Considerable concerns on the ‘incomplete carbon regulatory 
infrastructure’ in China, e.g. a lack of higher-level carbon 
legislation. 

Source: European Commission, 2007; European Parliament and Council of the European Union, 2009c; 
European Commission, 2012; European Commission, 2013; Crystal Carbon, 2014; European Council, 
2014; NDRC, 2013-2015; NDRC, 2014a; NDRC, 2015a; NDRC, 2015b; Whitehouse, 2015; Marcu et 
al., 2016; NDRC, 2016a; NDRC, 2016b; State Council, 2016; Zeng et al., 2016; ICIS, 2017; Ideacarbon, 
2017b; NDRC, 2017; Platts, 2017; Carbon Brief, 2018; Carbon Pulse, 2018.

e  See Art. 1 of European Commission, 2013.
f  The current offset limits in pilots ranges from 5% to 10%.
g  See Marcu et al., 2016, p. 10.
h  Price-floor/-cap currently applied in some of the Chinese pilots, e.g. the ‘government 

commitments to buy back allowances’ in Beijing. See Arts. 20-21, Beijing Development and 
Reform Commission, 2014.

i  See section 6 in State council, 2016. This dissertation discusses what is currently indicated in 
the carbon regulatory framework, although the climate-related authorities, as noted above, has 
shifted from NDRC to Ministry of Ecology and Environment.

j  See Article 15a ‘Disclosure of information and professional secrecy’ para.1 in 2009/29/EC.
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As mentioned earlier, this dissertation examines the ETS framework of the EU 
ETS in phase 3 (2013-2020) and phase 4 (2021-2030) as it coincides with the 
early stage of the Chinese national ETS.191 Building upon the currently disclosed 
information, differences that appear most relevant to linking are introduced below 
and will be further examined in the following chapters. If the varied ETS rules treat 
identical entities in the linked ETSs differently, they are more likely to constitute 
challenges to a future link. These differences will be further examined later in 
Chapter 4 from a Comparative Law & Economics perspective in terms of whether 
to impede linking.

One of the most critical distinctions is that the emission reduction target of 
the EU ETS is an absolute emissions cap, while the China ETS de facto applies an 
‘intensity-based cap’ (at least during the early stage).192 The cap in China imposes 
carbon intensity targets and may be adjusted ex-post in the year after. It has to be 
noted that details on the Chinese cap have yet to be fully determined or officially 
disclosed (status as at 28th June, 2018), despite the official launch of the ETS in 
December 2017. Also, ETS rules concerning the coverage (e.g. regulated GHGs 
and sectors) and allocation methods differ between the EU ETS and China ETS (see 
Table 3-2). Moreover, the EU ETS regulates at the installation level, while the China 
ETS covers at the entity or firm level.

Further, MRV rules between the EU ETS and China ETS vary by identifying 
different ‘emissions scope’ (e.g. emitting activities/equipment/energy) and 
employing different methodologies (e.g. measurement-based or calculation-based 
approaches).193 Take for instance cement production. ‘Cement production emissions’ 
that are covered by both ETSs include ‘emissions from the combustion of fossil fuels 
(and alternative fuels)’ and ‘process emissions’ (from, e.g., the calcination of raw 
materials).194 But they differ in the categories of ‘activity data’ gathered and ‘default 
calculation factors’ (e.g. emission factors, conversion factors).195 In addition, ‘cement 

191  It bears mentioning that different focus may be put to different stages of the EU ETS throughout 
this dissertation.

192  See Art. 25 of Directive 2003/87/EC; NDRC, 2014a; NDRC, 2015a; NDRC, 2016a; NDRC, 
2017.

193  See European Commission, 2007; European Commission, 2012; NDRC, 2013-2015.
194  See Annex VII, European Commission, 2007; Annex I, II and IV in European Commission, 

2012; Annex II in ‘China Cement Manufacturing MRV Guideline’, NDRC, 2013-2015.
195  See id.
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production emissions’ covered by the China ETS further include the ‘electricity 
generation emissions’, i.e. emissions released from the generation of the electricity 
used to power the cement-grinding mill.196 This will be explained in more detail later 
in Chapter 4 and Chapter 6 of this dissertation.

In addition, the exact details of offsetting rules in the China ETS have yet to be 
fully determined. Building upon the currently disclosed information, a preliminary 
comparison of quantity and quality limits on offsetting credits (for compliance) 
is presented below. On the one hand, big gaps are less likely to exist between 
quantity restrictions of both systems, and potential difference may not seriously 
impede the linkage. Specifically, the EU legislation has specified ‘maximum limits’ 
for compliance in phase 3, i.e. 11 % of its ‘allocation from 2008-2012’ (with 
exceptions).197 By contrast, with the offset limits in pilots (ranging from 5%-10%198), 
the exact percentage in China’s system remains undetermined but expected to be 5% 
-10% of ‘annual allowances’ (or ‘annual emissions’).199

On the other hand, regarding the quality restrictions, three types of offsets 
may be cast into question.200 First, the CDM credits from projects of the Least-
Developed-Countries (LDC) countries registered after 2012 are admitted in Phase 
3 in the EU ETS (but not yet in China).201 Other two types of China Certified 
Emission Reductions (CCERs) are most likely to be allowed in the China ETS 
but not in the EU ETS. One types is with regard to the afforestation/reforestation 
carbon sequestration projects registered in China, and similar projects are explicitly 
excluded from the EU ETS.202 The other type of CCERs are issued from projects 
approved by NDRC as ‘pre-CDM projects’, including those that are not registered at 
CDM Executive Board (CDM-EB), those that have generated emission reductions 

196  See China Cement Manufacturing MRV Guideline, in NDRC, 2013-2015.
197  See Art. 1 of European Commission, 2013.
198  See Wang et al., 2017, p. 6.
199   See Crystal Carbon, 2014; ICIS, 2017.
200  See Art. 32 in NDRC, 2014a; Art. 26 of NDRC, 2016b.
201  See Art. 11a (4) of Directive 2003/87/EC.
202  See Art. 11a of Directive 2003/87/EC.
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prior to the registry at the CDM-EB, and those that are registered at UN CDM-EB 
but whose emission reductions are not issued.203

3.3 Legal constraints on linking the EU ETS to the 
China ETS

This section first examines how the ETSs linkage fits in the global context to 
combat global warming and in particular if it is compatible with article 6 of the Paris 
Agreement (Section 3.3.1). Section 3.3.2 and 3.3.3 will then identify the ‘prime 
objective(s) of the ETS’ and ‘conditions on linking’ that are established in law of 
both the EU and China. Both international and ‘domestic’ rules constitute crucial 
‘legal restraints’ in the context of linking and will be referred later in this dissertation 
when linking opportunities are assessed.

3.3.1 Legality of linking within the UNFCCC context
Parties to the UNFCCC reached a landmark agreement at the 21st Conference 

of the Parties (COP 21) in 2015, the Paris Agreement, which intends to strengthen the 
global response to the threat of climate change. Article 6 of the Paris Agreement is in 
particular relevant to the case of linking ETS. It outlines the cooperative approaches 
that parties can take in achieving their nationally determined carbon emission 
reductions, also known as ‘Nationally Determined Contributions (NDCs)’.204 The 
Agreement recognizes the rights of Parties to use emission reductions outside of 
their own jurisdiction toward their NDCs.205 These reductions are referred to as 

203  See Art.13, NDRC (2012).
204  See Art. 6(2)(3) of Paris Agreement.
205  For a broad discussion on this matter, see, e.g., Görlach et al., 2015; Marcu, 2016; Aldy, 2017; 

Parry, 2017; Mehling et al., 2017; Stua, 2017.
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‘internationally transferred mitigation outcomes (ITMOs)’ that are laid down in 
article 6(2) and 6(3).206

Details on the rules, modalities and procedures (RMP) governing ITMOs 
are currently still under discussion. During the 23rd session of the COP 23 in 
November 2017, a round-table discussion among Parties was held in conjunction 
with the 47th session of the Subsidiary Body of Scientific and Technological Advice 
(SBSTA47) to seek guidance on this cooperative approach referred to in article 6(2). 
However, negotiating parties during COP 23 have submitted or presented rather 
diverged viewpoints in terms of RMP for ITMOs.207 Currently, parties disagree on 
varied topics including, inter alia, whether to include the ITMOs within the scope 
of NDC, whether to apply ‘corresponding adjustment’ to ITMOs outside NDC 
(if appropriate) and what accounting approach to be applied to parties’ mitigation 
outcome (e.g. emissions-based, target-based or budget-based approaches).208

UNFCCC was drafting a preliminary guidance on the RMP for article 6(2) 
based on parties’ submissions, which has been submitted during SBSTA 48 (May-
April, 2018) for parties’ feedback.209 However, this guidance document merely 
provides a framework as well as options for general principles and basic elements.210 
It is generally expected that it may take considerable time for parties to agree upon 
such a general document that establishes principles and elements of the article 6(2) 
mechanism, not to mention on a comprehensive and concrete guidance document 
governing the functioning of the mechanism. Further details to be discussed include, 
inter alia, the institutional arrangements and procedural issues such as Supervisory 

206  Article 6 (2) (3) reads as follows:
  Parties shall, where engaging on a voluntary basis in cooperative approaches that involve the use 

of internationally transferred mitigation outcomes towards nationally determined contributions, 
promote sustainable development and ensure environmental integrity and transparency, 
including in governance, and shall apply robust accounting to ensure, inter alia, the avoidance of 
double counting, consistent with guidance adopted by the Conference of the Parties serving as 
the meeting of the Parties to the Paris Agreement (CMP). 

  The use of internationally transferred mitigation outcomes to achieve nationally determined 
contributions under this Agreement shall be voluntary and authorized by participating Parties.

207  For parties’ submissions and presentations on this matter, see UNFCCC, 2017a; UNFCCC, 
2017b; UNFCCC, 2017c.

208  This is based on first-hand knowledge during my internship at UNFCCC, supporting the drafting 
process of RMP on article 6.

209  See UNFCCC, 2018.
210  See ibid.
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Body, daily supervisory administrator, a clear definition of ITMO, along with its 
issuance, reporting, tracking, use or potential cancellation.211

Although the mechanism established by article 6(2) may not materialize soon, 
still, it could provide a legal basis and further guidance/constraints on a future EU-
China ETS linkage.

On the one hand, article 6 provides a legal basis in international law (i.e. the 
Paris Agreement) for an international recognition of the use of allowances from its 
linking partner’s jurisdiction for ‘compliance’ with the NDCs they committed.212 
This is crucial to both the EU and China, considering that the ETS is the cornerstone 
climate policy in both jurisdictions and a need to use the mitigation outcome 
from the ETSs to fulfill their NDCs. Accordingly, as long as the future linkage is 
established in accordance with RMP on article 6(2), it will be recognized by the 
Paris Agreement and the international community when China and the EU use 
mitigation outcome from its linked partner’s ETS to meet its own NDC.

On the other hand, if the future ETS linkage (e.g. between China and the EU) 
is to align with the future arrangements for article 6(2), it will be subject to legal 
constraints laid down on article 6(2), e.g. the afore-mentioned RMP on ITMOs. 
Although such rules have yet to be fully negotiated or determined, article 6(2) 
does already contain general principles for an international transfer of Mitigation 
Outcomes (MOs). Principles include promoting sustainable development, ensuring 
environmental integrity and transparency and applying robust accounting to ensure, 
inter alia, the avoidance of double counting. Those issues will be examined later in 
this dissertation. For instance, double counting in the context of EU-China ETS 
linkage will be examined in more detail in Chapter 6 and Chapter 8. Consequently, 
the future EU-China ETS linkage, if any, are to materialize in conformity with those 
principles and further detailed rules governing the ITMOs, e.g. the modalities and 
procedures for the ‘transparency framework’.

211  See UNFCCC, 2017a; UNFCCC, 2017b; UNFCCC, 2017c.
212  For a broad discussion on this matter, see, e.g., Mehling et al., 2017, which discusses not only 

the linkage of ETSs but also of other heterogamous climate policy instruments such as taxes and 
performance standards.
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3.3.2 Objective(s) of the ETSs
Designers for different ETSs may hope to attain different policy objectives.213 A 

broad range of policy objectives include not only environmental effectiveness, cost 
effectiveness, but also other objectives such as raising government income, economic 
growth and incentivizing investments in clean technology. In particular, this 
subsection identifies the ‘objective(s) of the ETSs’ established in the ETS regulatory 
framework of the EU and China.214 They may constitute crucial legal constraints in 
the context of linking, because certain ETS differences may jeopardize the ‘system 
compatibility’ and significantly impede linking if they undermine the objective(s) 
established by its linked partner.

In the context of the EU ETS, both the ETS Directive and court judgments on 
this matter are examined. In particular, article 1 of Directive 2003/87/EC lays down 
the aim of the EU ETS and provides as follows:

This Directive establishes a scheme for greenhouse gas emission  
allowance trading within the Community […] in order to promote 
reductions of greenhouse gas emissions in a cost-effective and 
economically efficient manner.

In conjunction with Article 1, the European Court of Justice (ECJ) has further 
ruled that the environmental objective – ‘environmental effectiveness’ that refers to 
‘substantial reduction in GHG emissions from activities covered by the EU ETS’ 
–  as the principal objective of the EU ETS.215

In addition to the prime objective, it has also been ruled by ECJ that the 
environmental objective ‘must be attained in compliance with a series of sub-

213  For details on potential policy objectives pursued by an ETS, see, e.g., Weishaar, 2014a, pp. 39-
48.

214  As was defined in Chapter 1, the ‘ETS regulatory framework’ refers to the ‘legal rules regulating the 
abatement of GHG emissions under an ETS’ such as the ‘hard law’ (e.g. statutory and customary 
law, case-law) and the ‘soft law’ (e.g. the ‘normative guidance documents’ issued by competent 
authorities).

215  See para. 79 in Case C-505/09 P Commission v Estonia [2012] ECR, ECLI:EU:C:2012:179; 
para.43 in Case Iberdrola v. Administración del Estado, Joined Cases C-566/11, C-567/11, 
C-580/11, C-591/11, C-620/11 & C-640/11, ECLI:EU:C:2013:660.
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objectives’.216 Particularly, Article 1 of the EU ETS contains the objectives of 
‘cost-effectiveness’ and ‘economic efficiency’. The EU ETS does not define ‘cost-
effectiveness’ or ‘economic efficiency’. However, in the explanatory memorandum 
to its original proposal for the ETS, the European Commission linked the concept 
of ‘cost-effectiveness’ to the possibility that ‘emission reductions will then be made 
wherever in the Community (now the EU) it is cheapest to make them’.217 Specifically, 
the proposal provides as follows:

‘[…] installations would have the possibility to engage in Community-
wide emissions trading. This possibility constitutes the key element for 
harnessing the available cost-effective emission reduction potential. 
Emission reductions will then be made wherever in the Community 
it is cheapest to make them. The benefit of these cheaper reductions 
will be available to others elsewhere in the Community who may not 
themselves have as cheap reduction possibilities …’

In this regard, ‘cost-effectiveness’ – pursuant to the Commission’s proposal – 
refers to ‘emission reductions as pre-determined by the ETS being realized at the 
lowest cost’. ‘Cost-effectiveness’ as such, as noted above in Chapter 1.3.1, is referred 
to as ‘efficiency’ in this dissertation.

In addition, other sub-objectives are also indicated in Recitals 5, 7 and 20 of 
the preamble to Directive 2003/87/EC, including the safeguarding of economic 
development and of employment, the preservation of the integrity of the internal 
market and of conditions of competition, along with the promotion of the use 

216  See ibid.
217  See European Commission, 2001, section 1 (1.1); see also Squintani et al. 2012, p. 81.
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of more energy-efficient technologies (especially the combined heat and power 
technology).218

By contrast, the ‘ETS regulatory framework’ in China, discussed in Chapter 
3.1.2, is examined to identify the objective(s) of the China ETS. There are, of course, 
considerable concerns whether China as a developing country will put climate policy 
(e.g. the ETS) as a priority at the cost of economic growth.219 The literature suggests 
an introduction of effective carbon ETS not only helps to ease carbon abatement 
pressure but also has an internal coherence with the current low-carbon transferring 
of the economy, a goal set out in China’s current Five-Year Economic Plan (13th 
FYP).220 Specifically, under mounting international and domestic pressure,221 carbon 
emissions trading serves to cost-effectively achieve the emission reduction target,222 
promote the industrial restructure and a shift to a low-carbon economy.223 In this 
regard, Chinese government will have strong determination to initiate and implement 
an effective ETS, and a change of direction will then prove highly unlikely.224

In line with such motives, the national carbon regulation establishes two key 
objectives for the Chinese ETS: 1) the ‘GHG controlling and management’, i.e. 
environmental effectiveness; 2) the market forces playing a decisive role in allocating 
GHG-related resources, i.e. efficiency.225

218  It has to be noted that those sub-objectives of the EU ETS will not be discussed further in 
the following chapters. This is mainly because the effects in those respects (such as economic 
development and conditions of competition) would be rather complicated to predict in the short 
term and also beyond the scope of this dissertation. For instance, as noted above in Chapter 1, 
‘efficiency’ in this dissertation is interpreted using ‘Kaldor-Hicks criterion’, which is essentially 
concerned with ‘aggregate benefits or welfare’. Hence, ‘distributional effects’ of legal (ETS) rules 
(on, e.g., the industrial competitiveness) is, as noted therein, beyond the scope of this dissertation, 
not to mention that they are more of regional or national character and could be addressed 
through re-distributional measures within the jurisdiction concerned (e.g. ‘state-aid measures’ 
within the EU ETS).

219  See, e.g., Victor 2007, pp. 173, 177.
220  See para. 1 in State Council, 2016.
221  See Choi et al., 2012; McGrath, 2014; Zeng et al., 2016b.
222  See Cui et al., 2014.
223  See Guo and Hao, 2011; Li et al., 2012, p. 164-165; Zhang, 2015, pp. 4-7.
224  See Hilton, 2016.
225  See Art. 1 of NDRC, 2014a and NDRC, 2016b.
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3.3.3 Conditions on linking
Existing conditions on linking, imposed either separately or jointly by both ETSs, 

may serve as crucial ‘legal constraints’. This is because, if potential linking obstacles 
(identified herein) are unable to be harmonized and fail to satisfy the conditions, 
they may jeopardize the compatibility between the systems and significantly impede 
linking,

As mentioned above, the EU-China Partnership on Climate Change was 
established in 2005, which was later confirmed in the 2010 Joint Statement and 
enhanced in the 2015 Joint Statement.226 Although the on-going Joint Statement 
provides a high-level political framework for further collaboration, it has yet to 
address further principles or potential legal rules regarding linking. Currently, there 
are no substantial restraints that are jointly imposed by both jurisdictions on the 
‘future linking’.

In the China ETS, the Chinese government has already expressed willingness 
to link to the other system (EU ETS included) in the future.227 However, there are 
no further principles or legal rules stipulated on this matter in the Chinese domestic 
regulation.

In the EU ETS, particularly, article 25 of Directive 2003/87/EC lays down 
preliminary rules/conditions on ‘Links with other greenhouse gas emissions trading 
schemes’. First, it allows for future links to “compatible mandatory ETSs with 
‘absolute emissions caps’”. Specifically, article 25(1)a provides as follows: 

Agreements may be made to provide for the recognition of allowances 
between the Community scheme and compatible mandatory 
greenhouse gas emissions trading systems with absolute emissions caps 
established in any other country or in sub-federal or regional entities.

226  See NDRC and European Commission (2010); European Council and Council of European 
Union, 2015, para 3,9(5).

227  See NDRC, 2015a; NDRC, 2015b; Ch6 (3), State Council, 2016.
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In this regard, the EU is currently legally inhibited to link to other systems 
that are not based on absolute caps, provided that further conditions are set and 
approved by the EU.228

Further, the EU ETS directive opens a door to compromise on ‘non-essential 
elements’ of the Directive and stipulated that as long as it is necessary for a ‘mutual 
recognition of allowances’.229 Specifically, article 25(2) reads as follows:

Where an agreement referred to in paragraph 1 has been concluded, 
the Commission shall adopt any necessary provisions relating to 
the mutual recognition of allowances under that agreement. Those 
measures, designed to amend non-essential elements of this Directive, 
by supplementing it, shall be adopted in accordance with the regulatory 
procedure with scrutiny referred to in Article 23(3).

One example of ‘non-essential elements’ could be ‘offset credits’. Article 11a (5) 
of Directive 2003/87/EC provides on this matter as follows:

To the extent that the levels of CER and ERU use, allowed to operators 
or aircraft operators by Member States for the period from 2008 
to 2012, have not been used up or an entitlement to use credits is 
granted under paragraph 8 and in the event that the negotiations on 
an international agreement on climate change are not concluded by 
31 December 2009, credits from projects or other emission reducing 
activities may be used in the Community scheme in accordance with 
agreements concluded with third countries, specifying levels of use. In 
accordance with such agreements, operators shall be able to use credits 
from project activities in those third countries to comply with their 
obligations under the Community scheme.

Evidently, article 11a (5) of Directive 2003/87/EC allows for the possibility of 
negotiating international agreements with third countries and recognizing credits 

228  See Rec. 18, Art. 25 of Directive 2003/87/EC.
229  See Mehling, 2011.
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from projects not yet stipulated in the ETS Directive. It suggests that the EU may 
be open to additional offset types in the future and may compromise over potential 
offset differences (with conditions).230 In this regard, different quantitative and 
qualitative restrictions for offsets (identified above in Section 3.2) may not pose 
insurmountable barrier to the linkage, as long as the additionality of such credits is 
safeguarded (environmental integrity/effectiveness safeguarded).

3.4 Conclusion
This Chapter introduces carbon regulatory framework in both jurisdictions and 

compares the ETS designs and regulatory features between both ETSs (see Table 
3-2). Further, potential legal constraints on a linkage are identified, such as the future 
rules and procedures governing ITMOs (referred to in article 6 of Paris Agreement), 
the ‘objectives of ETSs’ established by both jurisdictions and ‘conditions on linking’ 
set by the EU ETS.

230  See id., pp. 18-19; Art. 11a (5) of Directive 2003/87/EC.
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4 
POTENTIAL OBSTACLES TO A ‘DIRECT AND FULL’ 

EU-CHINA LINKAGE: LAW & ECONOMICS 
CONSIDERATIONS

Building upon the theoretical background (Chapter 2) and legal restraints for 
linking ETSs (Chapter 3), this chapter first introduces the analytical framework that 
will be applied in the dissertation (Chapter 4.1). Crucial issues that may seriously 
impede a ‘direct and full’ EU-China linkage will be further identified from a 
Comparative Law & Economics perspective in Chapter 4.2 and 4.3. Those potential 
linking barriers will be examined in more detail in the remainder of the dissertation, 
respectfully on differences in the ETS designs (Part II) and carbon regulatory features 
(Part III).

4.1 Analytical framework of the dissertation
To address the research question, a Comparative Law & Economics analytical 

framework is applied in this dissertation to examine the legal ETS framework and 
further identify obstacles to an EU-China linkage (see Figure 4-1).



Chapter 4 Potential obstacles to a ‘direct and full’ EU-China linkage: Law & Economics considerations

58

Figure 4-1 Analytical framework

Source: Author’s own elaboration.

First, a Functional Comparative Law Approach is applied to address sub-question 
1 regarding the existing differences between the linked ETSs and sub-question 2 that 
concerns the specific criteria adopted to identify the ‘linking obstacles’. As indicated 
above in Chapter 1, environmental effectiveness and efficiency are identified as two 
key functionalities (objectives) of the ETS. They will be further employed (as criteria) 
to better understand what ETS elements are essential to the key functionalities of 
the ETSs and thus what difference between the linked ETSs must be harmonized. 
If an ETS difference jeopardizes the key functionalities in the combined systems, it 
poses obstacles to linking. In addition, various legal, political and economic contexts 
in which ETSs operate can be referred to so as to inform the analysis.

Moreover, applying a Law & Economics Approach, this dissertation examines 
the ‘incentive structures’ set by the carbon regulatory framework. This will be done 
in relation to the previously identified differences between the ETSs, in order to 
assess its environmental effectiveness and efficiency implications (of linking). Such 
an analysis will serve to address sub-question 2 & 3 concerning how the ETSs 
differences will impede linking and to what extent they can be harmonized to 
facilitate a future linkage.

To safeguard the environmental effectiveness and efficiency of an ETS, a 
legal limit (i.e. a cap) could be set on the quantity of GHG emissions that can be 
emitted within the system over a certain period of time (e.g. compliance/trading 
period).231 As indicted in Figure 4-1, by imposing such a binding limit, a cap creates 
an allowance scarcity and a market price to incentivize efficient abatement. Further, 

231  See Zeng et al., 2016b.
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before covered entities or investors form investment strategy, they have to predict 
future allowances scarcity and thus potential price changes so as to incorporate those 
into their investment decision-making.232 Hence, predictability and credibility of the 
price signal remain crucial to create abatement incentives for covered entities, thus 
safeguarding environmental effectiveness and efficiency of the system.233

In the context of linking, different systems may adopt different policy choices 
with regard to the ETS designing and carbon regulatory features. Some differences are 
generally beneficial.234 For instance, linking ETSs with different compliance periods 
may create demands for allowances at different periods of time and increase the 
liquidity of the carbon market.235 Some differences are comparably easy to overcome 
and thus are unlikely to pose barriers to bilateral linking.236 Prominent examples 
include, inter alia, different rules of coverage, registries, new entrants and closures.

However, certain ETS differences, if negatively impacting the scarcity or 
significantly compromising the price predictability and credibility, will undermine 
environmental effectiveness and efficiency of the linked ETSs and thus impede 
linking. This is mainly because, with such differences across the linked systems, 
covered entities are not able to form effective and efficient abatement strategy. Those 
differences in both ETS designs and carbon regulatory features will be identified, 
respectively in Chapter 4.2 and 4.3, as key barriers to a ‘direct and full linkage’ (i.e. 
without linking restrictions).

4.2 ETS designs as obstacles to linking?
Applying the afore-mentioned analytical framework, this section examines the 

differences in the ETS designs between the China ETS and EU ETS. In particular, 
to assess whether such ETS differences will impede linking, the abatement incentive 
structures of covered entities will be examined to analyze environmental effectiveness 
and efficiency implications of linking. It bears mentioning that, until more details 
on the China ETS are officially determined or communicated, this dissertation 

232  See Weishaar, 2014a; Zeng et al., 2016b.
233  See Weishaar, 2014b, p. 132; Zeng et al., 2016b.
234  See Sterk et al., 2006.
235  See Jotzo and Betz, 2009, p. 409.
236  See Haites, 2003; Tuerk et al., 2009, pp. 346-347.
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discusses the ETS design features that are currently indicated in the ETS regulatory 
framework and not expected to change over a short period of time.

4.2.1 Differences in cap setting
Different cap designs between systems may directly affect the scarcity and the 

carbon price, thus posing a potential risk to linking. Table 3-2 shows that one of the 
most crucial distinctions in cap setting is that the EU ETS relies upon an absolute 
cap, while the Chinese national ETS applies an ‘intensity-based cap’ during the early 
stage.

Although intensity targets do not impose a fixed limit on overall emissions, 
it is possible to link trading schemes with absolute targets to those with intensity 
targets.237 In the presence of economic certainty, an ‘absolute cap’ and intensity 
target have identical properties in terms of creating scarcity238 and no significant 
linking implications will result. However, in the presence of economic uncertainty, 
an intensity target may jeopardize environmental effectiveness and efficiency in 
the linked systems, thus constituting a serious challenge to linking. On the one 
hand, since the scarcity of allowances is jointly created by intensity target and GDP, 
intensity targets can neither generate scarcity nor ‘fixed abatement’ that leads to 
a certain environmental outcome.239 On the other hand, ex-post adjustment that 
follows the intensity targets may jeopardize the predictability and credibility of the 
price signal. Accordingly, covered entities cannot predict price changes or preempt 
their investment risks. This will add to overall compliance costs and lead to efficiency 
losses.240

In this regard, environmental effectiveness and efficiency implications of China’s 
‘intensity-based cap’ may impede a potential EU-China linkage. Moreover, as 
mentioned above, the EU is currently legally inhibited to link to other systems that 
are not based on absolute caps.241 The available linking literature, as noted above, 
focuses on mapping barriers in general and has yet to focus on EU and China, let 
alone the intricacies of cap setting. In this case, Chapter 5 seeks to fill this gap by 

237  See Fischer, 2003; Ellis and Tirpak, 2006.
238  See Ellerman et al, 2003; Sue Wing et al, 2006; Zeng et al., 2016b.
239  See Benwell, p. 555.
240  See Weishaar, 2014a; Zeng et al., 2016b.
241  See article 25 of Directive 2003/87/EC; see also the ‘conditions on linking’ in Chapter 3.3.3.
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examining whether and how different cap designs (e.g. absolute/intensity target setting) 
may impede a potential EU-China linkage. In particular, Chapter 5 concentrates on 
static and dynamic efficiency and environmental effectiveness implications of such 
differences. From the analysis of the cap, Chapter 5 derives policy implications for a 
hypothetical linking between the EU and China.

4.2.2 Double counting in China: intersection of coverage, 
allocation and MRV rules

Different coverage, allocation and MRV rules may give rise to environmental 
effectiveness and efficiency concerns. First, variations in coverage will lead to different 
degrees of market liquidity, different operating costs of the ETS and different cost 
burdens placed on the covered operators. This will affect the competitive position 
of the companies and also make future price movements of emission allowances 
difficult to predict,242 thus leading to efficiency losses. Similarly, different allocation 
mechanisms under different circumstances can also give rise to different allocative 
and environmental outcomes,243 thus giving rise to efficiency and environmental 
effectiveness concerns when two ETSs are to be linked.

Further, MRV provisions are crucial for initiating and implementing a credible 
ETS. First, when an ETS is initiated, information on aggregate emissions is provided 
by applying MRV rules, which lays a crucial basis for the setting of abatement target. 
In this regard, stringent MRV rules are prerequisite to ensuring the accuracy of data 
for system designing, the stringency of target and thus environmental effectiveness. 
Further, robust MRV provisions are the key to determining whether each trading unit 
corresponds to one tonne of emissions, which adds to the environmental integrity 
of the system and price credibility. Slightly different MRV rules between the linked 
systems do not necessarily pose significant difficulties to linking, especially when the 
systems are transparent per se and sufficiently robust to uphold market’s confidence 
in the integrity of the system.244

Altogether, variations in coverage, allocation and MRV rules can lead to different 
emissions identified, different allowances allocated and thus more or less stringent 

242  See Weishaar, 2014a.
243  See Weishaar, 2007.
244  See Blyth and Bosi, 2004; Bazelmans, 2008, p. 315; Sterk & Schüle, 2009, p. 419; Tuerk et al., 

2009, p. 346; Mehling et al. 2011; Rutherford 2014, p. 286.
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obligations for comparable and similar emitters245. Accordingly, if similar entities 
across the linked systems are not treated equally across the linked ETSs as a result 
of different coverage/allocation/MRV practices, emissions trading may not be able 
to deliver cost-effective abatement. This will jeopardize environmental effectiveness 
and also leads to efficiency losses.246

Yet, due to a high degree of uncertainty over the coverage and allocation rules 
in the China ETS at this stage as well as a myriad of complexly technical details 
of MRV rules, it is beyond the scope of the PhD dissertation to map out all the 
differences in those aspects between China and the EU for all industries and types 
of installations. For instance, details on the allocation rules of the national ETS in 
China have yet to be fully determined or officially disclosed, and the coverage is also 
expected to expand during the early stages, e.g., with lower ‘entry threshold’ to be 
implemented later on that will cover more (sub-)sectors and entities (see Table 3-2).

Instead, this dissertation examines one of the most striking distinctions in the 
coverage, allocation and MRV rules between both systems – ‘double counting of 
electricity emissions’ within the China ETS. The very few available papers that 
discussed double counting have generally expressed concerns towards it.247 This 
is explained as follows. Take for instance the cement industry. As pointed out in 
Chapter 3.2, during cement production, ‘electricity emissions’ – emissions released 
from the generation of the electricity used to power the cement-grinding mill – are 
counted in China as part of ‘cement production emissions’.248 Therefore, cement 
manufacturers under the China ETS shall surrender allowances to cover ‘electricity 
emissions’249 associated with the electricity they consumed. Similarly, electricity 

245  Different MRV rules vary by identifying different ‘emissions scope’ (e.g. what emission activities 
will be identified, which emission equipment or energy will be counted) or employing different 
methodologies (e.g. different measure-based approaches or calculation-based approaches). 
Therefore, it is very likely that different MRV rules can lead to different emissions calculated and 
thus lead to more or less stringent obligations for emitting entities.

246  See Weishaar, 2014a.
247  See, e.g., Sorrell, 2003a, pp. 692-696; Ellis & Tirpak, 2006, p. 22; Jakob-Gallmann, 2011, p. 286; 

Schneider et al., 2015. For a summarization of the literature on this matter, see Chapter 6.4.
248  See p. 75, Annex II, European Commission, 2007; China Cement Manufacturing MRV 

Guideline, in NDRC, 2013-2015.
249  ‘Electricity emissions’ generally refer to the GHG emissions released during the generation, 

transmission and distribution of electricity. Emissions from the transmission and distribution 
–accounted for a rather small percentage of electricity emissions – are not discussed in this 
dissertation for convenience purposes.
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emissions are also covered at other ETS-covered entities in China that consume 
electricity.

Consequently, both the electricity generators and consumers that are covered 
by the China ETS must surrender emission allowances for the same electricity 
that is being produced and consumed.250 This is referred to as ‘double counting of 
electricity emissions’ (hereafter ‘double counting’) in this dissertation. Accordingly, 
as will be explained in Chapter 6, both electricity generators and consumers in the 
China ETS will be granted allowances for free during the early stage, on the basis 
of the measurement of both direct and indirect electricity emissions.251 By contrast, 
in the EU ETS, ‘electricity emissions’ are only covered and measured at the side of 
electricity generators where emissions are directly produced.252 Altogether, double 
counting in China remains to be one prominent distinction between the China ETS 
and EU ETS that pertains to the coverage, allocation and MRV rules. As analyzed 
above, different coverage, allocation and MRV rules between the linked systems may 
lead to environmental and efficiency concerns.253 In this regard, ‘double counting’ 
of electricity emissions may potentially cause similar concerns in its own system and 
further in the linked ETSs.

Also, as mentioned above, the electricity sector has so far been the largest source 
of CO2 emissions in the Chinese national ETS254 and the power sector is currently the 
only sector covered in the initial year of the China ETS (2017-2018).255 As a result, 
electricity regulation will be critical in determining whether or not the GHG targets 
can be met.256 Despite the attention China’s electricity regulation and ETSs have 
received thus far,257 very few studies discuss in detail the electricity regulation (e.g. 

250  See NDRC, 2013-2015; Art. 47 in NDRC, 2014a.
251  See, e.g., the defining of benchmarks on this matter, when allowances are allocated to electricity 

generators using benchmarking (or using historical allocation method in case of Combined Heat-
and-Power generation).

   See ibid; NDRC, 2016c; NDRC, 2017.
252  See p. 75, Annex II, European Commission, 2007.
253  See Tuerk et al., 2009; Weishaar, 2014a.
254  State Grid Energy Research Institute and Yingda Media Investment Group, 2014.
255  See NDRC, 2017. Power sector herein comprises the generation, heat-power cogeneration and 

grid operators. In addition to the power sector, seven other sectors (see Table 4-1) will be covered 
gradually later on at early stages.

256  See Lindner et al., 2013.
257  See, e.g., Pang and Duan, 2016; Zeng et al., 2016b; Wang and Zhang, 2017.
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inter-regional electricity trade) in the national ETS.258 Moreover, if the EU-China 
ETS linkage is to happen, environmental effectiveness and efficiency implications 
of China’s electricity regulation will be critical to the linked systems and thus merit 
further attention.

Therefore, double counting of electricity emissions in the Chinese power sector 
– along with the current ‘electricity regulation’ in the China ETS – will be examined 
in Chapter 6 of this dissertation. In particular, Chapter 6 will examine whether 
China’s electricity regulation and the ‘double counting’ will cause ‘electricity carbon 
leakage’ in its own system (the China ETS) and further in its linked partner’s system 
(the EU ETS).

4.2.3 Cost-management measures
Cost-management measures may be implemented within the ETS to avoid 

strong price increases or decreases that may jeopardize efficient abatement incentives. 
Building upon the currently disclosed information, the cost-management measures 
analyzed below include the offset, banking/borrowing and price cap/floor.

Different quantitative/qualitative offsetting restrictions
Different rules on the quantity and/or quality restrictions of offsets may give 

rise to environmental effectiveness and efficiency concerns after linking. On the one 
hand, if the importation limits of offsets into an ETS vary significantly, linking could 
lead to a so-called ‘back door problem’ whereby a tighter utilization limit of one 
scheme will be compromised by the less stringent rules of the other system.259 On the 
other hand, if some types of offset credits are considered as eligible in one ETS but 
not in the linked partner’s system, environmental effectiveness and efficiency in the 
linked partner’s ETS may be undermined in direct or indirect way. The offsets may 
directly affect the scarcity of allowances and thus the carbon price in the combined 
schemes.260 Also, those offsets in question can indirectly ‘leak’ into the other system 
even with gateways set for such kind.261 This is because operators in the scheme 

258  See Li, 2012; Grubb et al., 2015; Wang et al., 2015; Zhang, 2015; Lin et al., 2016.
259  See Weishaar, 2014a, pp. 203-204.
260  See Tuerk, 2009; Tuerk et al. 2009, p. 348.
261  See Tuerk et al. 2009, p. 348; Zetterberg, 2012, p. 7.
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where the credits are eligible can use the offsets for their domestic compliance and 
sell their domestic allowances to the scheme where the offsets are not allowed.262

Based on the currently disclosed information, this dissertation compares 
the quantitative and qualitative restrictions of offsetting rules in Chapter 3.2 on 
a preliminary basis. For instance, offset credits from afforestation/reforestation 
carbon sequestration projects are issued by China and are likely to be accepted 
for compliance under the China ETS. Since the credits from similar projects (e.g. 
post-2012 CDM projects from non-LDCs) are currently barred in the EU ETS,263 
considerable concerns may be raised. First, when the EU becomes a net buyer of 
allowances, environmental effectiveness in the linked ETSs will be undermined 
when ETS-covered entities in China use for compliance the ‘not proper offsets’, e.g. 
the aforementioned offsets barred in the EU or those whose additionality remains 
questionable.264 Further, competitive distortions and efficiency losses will arise when 
Chinese firms are able to use ‘cheaper offsets’ (i.e. restricted offsets in the EU) for 
compliance.

Yet, offsetting will not be discussed in this dissertation because neither quality 
nor quantity limits on offsetting credits (for compliance) are officially determined in 
China. Without further details on the overall offsets, effects of such differences cannot 
be examined in full manner. Still, it bears mentioning that the development process 
of CCER projects largely follows the framework and concept of the CDM.265 In this 
regard, previous CDM projects fraud in China266 may generate a certain degree of 
skepticism over similar CCER projects and thus the environmental integrity under 
China’s ETS.267 But the following reasons may ease such concerns. First, certain 
type of credits in question (i.e. credits from the afforestation/reforestation projects) 
has so far accounted for and is likely to remain a rather limited portion in China’s 

262  See Mehling et al. 2011, p. 15.
263  See Arts. 1-2, European Commission, 2013.
264  Specifically, de-facto effects of such bar can be undermined after linking in direct and indirect 

manners, which is explained below in Chapter 4.3.
265  See Environomist, 2016, p. 36; see also NDRC, 2013-2016.
266  See, e.g., the widely discredited HFC-23 offsets generated from CDM projects in China. See. 

E.g., Booker, 2010; Environmental Investigation Agency, 2011.
267  See Lo, 2016;
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CCER pool.268 Moreover, stricter requirements such as time limits and subsequent 
monitoring for CCER projects will be imposed later on so as to ensure a more 
robust process of CCER issuance.269

Banking/borrowing and price cap/floor
Different banking/borrowing and price cap/floor provisions may impede the 

linkage.270 First, the literature shows that linking will effectively ‘extend’ the most 
generous banking/borrowing rules to the other linked system, thus invalidating the 
non-banking/-borrowing provisions and compromising environmental effectiveness 
in its linked scheme.271 For instance, borrowing gives flexibility by allowing firms 
to delay investments, but it may also lead to delays in GHG abatement and open a 
door for governments to relax emission caps, thereby reducing the environmental 
effectiveness of the joint schemes.272

Morover, if a system without a price cap/floor is linked to a scheme with a 
price cap/floor, this may effectively introduce the price cap/floor in the entire linked 
market273 when the price-cap/-floor system is sufficiently large.274 Alternatively, the 
price cap/floor in one system can be nullified when its linked partner (the system 
without price cap/floor) has a dominant market share. For instance, ETS-covered 
entities or investors in the price-cap system will be incentivized to sell allowances to 
companies in the linked system without price cap,275 thus invalidating the price-cap 
provisions.

In the eventuality of EU-China linkage, banking/borrowing provisions might 
not pose a problem since both ETSs allow banking and forbid borrowing. Also, 
price-floor/-cap will not be discussed since, on the one hand, they remain officially 

268  By the end of 2015, the main four CCER projects are wind power (31%), hydroelectric power 
(28%), biomass utilization (10%) and methane/biogas utilization (8%). See 21st Century 
Business Herald, 2016a.

269  See Crystal Carbon, 2014; 21st Century Business Herald, 2016b; ICIS, 2017.
270  See Ellis & Tirpak, 2006; Tuerk, 2009; Tuerk et al. 2009, pp. 346-349.
271  See, e.g., Boemare and Quirion, 2002; Ellis & Tirpak, 2006; Jaffe et al. 2009; Tuerk, 2009; Tuerk 

at al. 2009; Jakob-Gallmann, J., 2011; Mehling et al., 2011; Zetterberg, 2012.
272  See Boemare and Quirion, 2002, p 17; Tuerk at al. 2009, p. 347.
273  See Stavins, 2007; Mehling et al. 2011, p. 16.
274  See Jacoby and Ellerman, 2004, p. 487; Bazelmans, 2008, p. 314; Tuerk at al. 2009 p. 349.
275  See Blyth and Bosi, 2004; Sterk et al., 2006.
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undetermined for the Chinese national ETS.276 On the other hand, they are not 
present in the EU ETS legislation and most likely remain so, especially given the 
concerns that price-floor/-cap may negate the credibility of the EU ETS as a market 
approach. Some scholars further expressed concerns that a price floor may become a 
de facto tax,277 though the ECJ has de jure distinguished the EU ETS from a ‘charge’ 
(or tax).278

4.3 Carbon regulatory features as linking barriers?
If the ETSs linkage is to happen, not only the above-mentioned differences in 

the ‘ETS designs’ but other carbon regulatory features may also significantly affect 
the abatement incentives structures of ETS entities in the joint ETSs. In this regard, 
this subsection discusses both the ETS enforcement (subsection 4.3.1) and non-
ETS carbon regulatory features (subsection 4.3.2).

4.3.1 Stringency of ETS enforcement
Comparable stringency of enforcement is essential to a link.279 ‘Stringent 

enforcement’ in the context of the ETS is concerned whether government has the 
will and administrative capability to create and implement an effective ETS. First, it 
ensures the accuracy of data for the system designing, e.g., to set effective emissions 
limits, allocation rules or penalties. Further, it is prerequisite for the functioning 
of the ETS by safeguarding the environmental integrity (with, e.g., robust MRV 
rules) and adequate market performance (e.g. effective fraud prevention) to uphold 
market confidence.280 In particular, Chapter 7 of this dissertation will examine major 
concerns over the ETS enforcement in China such as the current ‘incomplete carbon 
regulatory infrastructure’ and excessive ad-hoc government interventions.

276  Price-floor/-cap are currently applied in some of the Chinese pilots, e.g. the ‘government 
commitments to buy back allowances’ in Beijing. See Arts. 20-21, Beijing Development and 
Reform Commission, 2014.

277  See Marcu et al., 2016, p. 10.
278  Unlike an ‘environmental protection tax paid fully to the State’, the Court argues that the ETS is 

not an ‘obligatory levy in favour of the public authorities’. See, e.g., paras. 142, 144, 145 of court’s 
judgment, Case C-366/10, Air Transport Association of America and Others v. Secretary of State 
for Energy and Climate Change.

279  See Victor, 2007.
280  See Tuerk et al. p. 348
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4.3.2 Non-ETS carbon regulatory feature: double carbon 
regulation

‘Double regulation’ is a key policy concern in the context of climate change 
mitigation and generally refers to ‘significant impacts of policy interactions’ when 
the affected groups pay twice for the same unit of emissions. Further, ‘double carbon 
regulation’ remains a concern that has not yet arisen from the current linking-
literature or ETSs-linking practices (e.g. California-Quebec-Ontario or EU-Swiss 
linkage).281 But if the linkage is to happen, not only ‘ETS regulation’282 but other 
carbon regulation may also influence the abatement incentive structures of ETS 
entities, thus affecting the environmental effectiveness and efficiency implications of 
linking. This is explained as follows.

Within the context of an ETS, different double regulation issues may bring 
varied effects since different co-existing policies give rise to similar, complementary 
or in some cases opposite incentive structures in terms of carbon abatement. Some 
co-existing instruments may incentivize ‘long-term investment in low-carbon 
technology’283 and thus improve dynamic efficiency of an ETS;284 others may raise 
aggregate compliance costs while contributing nothing further to abatement.

The existing literature on double regulation in an ETS context has largely 
focused on the direct type (when, e.g., an entity falls under both an ETS and a 
carbon tax)285 and has not yet discussed the indirect type (when, e.g., the ETS and 
carbon tax cover two related entities in the same production-consumption chain). 
Chapter 8 of this dissertation seeks to contribute to the literature by identifying and 
examining ‘indirect double regulation’ (the ETS and ‘carbon tax’) on the coal-fired 

281  See, e.g., California-Quebec or EU-Swiss linkage in Purdon, et al., 2014; Rutherford, 2014; 
Görlach et al., 2015; Ranson and Stavins, 2016.

282  It has to be noted that the ‘ETS regulation’ here does not refer to the ‘legal ETS rules’ (e.g. ‘ETS 
regulatory framework’), but denotes the action or process of regulating an ETS including both 
the initiation and management of a system. The same applies to the following term ‘carbon 
regulation’, which refers to the process of regulating the carbon emissions (not the legal rules).

283  See Braun et al., 2010; Lanzi and Sue Wing, 2011; Rey et al., 2014.
284  Dynamic efficiency involves minimizing total costs of achieving climate targets over a long period.
285  Another example of direct double regulation is the ‘double rewarding’ between the ETS and energy 

conservation policies in China (see footnote 189, Chapter 3.1.2). Such energy conservation 
policies may undoubtedly affect ETS entities’ carbon abatement incentive structures. But this will 
not be examined in further detail in the dissertation since, as noted in Chapter 8, direct double 
regulation of such kind has been extensively discussed by the current literature.
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generation in the EU and China. Since coal plays a major role for power generation 
in both the EU and China,286 the question whether the current carbon regulatory 
framework could incentivize efficient abatement of coal-fired power sector remains 
critical and thus merits further attention.

Further, in the context of linking, whether and how the ‘indirect double carbon 
regulation’ in terms of coal-fired power will affect its linked partner remains a 
concern, and this has not yet arisen from the current linking-literature or ETSs-
linking practices (see Chapter 2.2). In particular, Chapter 8 will examine its 
potentially asymmetric effects on the competitiveness of both systems and further 
analyze if it remains necessary to include ‘indirect double carbon regulation’ into 
future EU-China linking negotiations. Altogether, from a Law & Economics 
analysis of ‘indirect double regulation’, we derive policy implications of ‘indirect 
double regulation’ for its own jurisdiction and for its linked partner.

4.4 Conclusion
Applying a Comparative Law & Economic Approach, main concerns for an 

EU-China linkage to be examined below in this dissertation can be grouped into 
two main types. One is concerned with the differences in ETS designs such as 
abatement targets (Chapter 5) and double counting within the China ETS (Chapter 
6). The other type regards the differences in carbon regulatory features including the 
stringency of ETS enforcement (Chapter 7) as well as the double carbon regulation 
(Chapter 8).

286  See China electricity council, 2017; Sandbag, 2017.
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PART II
DIFFERENCES IN THE ETS DESIGNS: 

LINKING OBSTACLES?

5
DIFFERENCES IN THE CAP DESIGN AND LINKING287

5.1 Introduction
As described above, linking the EU ETS to the China ETS promises considerable 

economic and political benefits, and both the EU and China expressed willingness 
to link to other (compatible) ETSs. However, differences in cap design render 
potential linkage challenging. A striking distinction, identified in Chapter 3, is that 
the emission reduction target of the EU ETS is an absolute emissions cap, while the 

287  This chapter builds upon a published article: Zeng et al., 2016b. The authors would like to thank 
Hans H.B. Vedder, Suryapratim Roy and anonymous reviewers at EJRR for their constructive 
comments and suggestions. The authors would also like to thank the critiques, comments and 
advice from participants of FSR Climate 2015 Annual Conference at the European University 
Institute (EUI, Italy).   

  An earlier draft was published as a ‘Massachusetts Institute of Technology (MIT) working paper’, 
and the author is deeply grateful for valuable advice from the reviewers from Center for Energy 
and Environmental Policy Research at MIT.
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Chinese pilots de facto rely on ‘intensity-based caps’.288 It appears that the Chinese 
national ETS289 will also apply an ‘intensity-based cap’ during the early stage.290

The current linking literature, as noted above, focuses on mapping legal barriers 
in general and barely address the associated legal and economic issues. Also, despite 
the attention the cap setting has received in the literature thus far,291 few studies 
examine different cap designs in the context of linking or from a Law & Economics 
perspective.292 Further, the existing literature on the ETSs in China mainly describes 
pilots,293 and the few studies analyzing the establishment of the national ETS barely 
discuss in detail the cap design.294

In light of this gap in the literature, this chapter examines how the different 
cap designs between the EU ETS and the Chinese national ETS could affect the 
linking of the two systems. To address this research question, this chapter employs 
a comparative Law and Economics Approach. First, this chapter examines the key 
elements of a cap from an economic perspective, which will be used as an input to 
analyze the legal ETS framework in both jurisdictions. Since details on the national 
cap have yet to be fully disclosed and the current Chinese national carbon regulation 
is phrased vaguely, the legislator’s intent cannot always be determined directly. In 
these situations, a ‘gap analysis’ is used by assessing the Chinese ETS pilots to reveal 
the potential designs of the national ETS. This ‘gap analysis’ is implemented because 
the national ETS will build on the experience learned from the pilots.295 Last, a Law 

288  As explained above, ‘intensity-based cap’ is set within an ETS to impose carbon intensity target 
and may be adjusted ex post.

289  Since details on the ‘Chinese pilot ETSs’ are constantly referred in this chapter, ‘Chinese national 
ETS’ is used herein (instead of ‘China ETS’) to avoid potential confusion unless otherwise noted.

290  See Art. 25 of Directive 2003/87/EC; NDRC, 2014a; NDRC, 2015a; NDRC, 2016a; NDRC, 
2017.

291  See Ellerman et al., 2003; Pizer, 2005; Sue Wing et al., 2006; Jotzo and Pezzey, 2007.
292  See Ellis and Tirpak, 2006; Weishaar, 2014a.
293  See Jiang et al., 2014; Jotzo and Löschel, 2014; Munnings, 2014; Qi et al., 2014; Wu et al., 2014; 

Zhang et al., 2014.
294  See, e.g., Jotzo, 2013; Zhang et al., 2014; Zhang, 2015. An exception is Pang and Duan, 2016.
295  See NDRC, 2011; NDRC, 2015a.
  It has to be noted that this chapter only discusses the first batch of seven pilots that are launched 

during 2013-2014 (pilots with more designing details disclosed). The Fujian ETS as the eighth 
pilot was launched on 22 December 2016 and not discussed herein.
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& Economics Approach296 will be used to examine environmental effectiveness and 
efficiency implications (static and dynamic) of linking based on a qualitative cost-
benefit analysis.

The chapter is structured into six sections. Section 5.2 identifies key elements 
of cap setting. Section 5.3 analyzes those elements by examining the legal ETS 
framework in both jurisdictions. A law & Economics analysis of the cap in both 
systems will be implemented in section 5.4 (before linking) and section 5.5 (after 
linking) to assess whether and how differences identified affect the potential linking. 
Section 5.6 summarizes the main conclusions and provides possible solutions for 
facilitating the potential linking.

5.2 Elements of cap setting
As analyzed earlier in Chapter 4.1, a GHG ETS may impose a legal limit (i.e. 

a cap) on the quantity of GHG emissions that can be emitted within the system.297 
Such a cap creates an allowance scarcity and thus a market price. Further, increasing 
the scarcity over time will generate a ‘sufficiently high and stable’ market price to 
induce continuous and consistent carbon abatement.298 To better understand from 
an economic perspective how a cap creates scarcity and thus abatement incentives in 
an ETS, key elements of cap setting are identified in this section.

Duration of the cap
The cap is usually set over a ‘compliance period’ (normally one year), with a 

succession of annual caps amounting to a trajectory of caps over the trading period. 
The combination of short-term and long-term abatement targets encourages covered 
entities to form compliance strategies. Particularly, the long-term target helps to 
shape market expectations and incentivizes long-term investment behaviors in low-
carbon technology.

296  As explained above in Chapter 1 and 4, this chapter uses a Law & Economics Approach to better 
understand the strengths and weaknesses of an instrument like emissions trading, which rests 
upon ‘incentive structures and equally complex legal details that may be fully comprehended only 
if a holistic view is taken’. See Faure et al., 2012.

297  Offsetting, banking and borrowing are not considered in this chapter because they constitute 
different ETS design elements that are beyond the focus of this chapter (i.e. cap designs).

298  See Trotignon, 2012; Weishaar, 2014b, p. 132.
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Absolute vs. relative emissions limit
To create scarcity and abatement incentivizes, as introduced in Chapter 2, policy 

makers could set an absolute emission reduction target (absolute cap) to fix the 
maximum amount of emissions in the system, or set a relative emission reduction 
target (e.g. intensity target) that is framed in relative form, i.e. the amount of GHGs 
emitted per unit of GDP or output. Hence, a cap-and-trade system (e.g. the EU ETS) 
is only concerned with the quantity of emissions, while an ETS designed to ensure 
intensity target (e.g. the China pilot ETSs) considers two variables simultaneously, 
the quantity of emissions and GDP.

Variability of the cap and ex-post adjustment
Normally, the cap in a cap-and-trade system constitutes a fixed emissions limit. 

This fixed limit intends to assist price predictability and credibility by providing a 
consistent expected supply, which facilitates companies to form expectations and 
make optimal investment decisions. When an ETS relies on a relative target, the 
pre-defined cap is not fixed and may be ex-post adjusted299 when, for example, the 
actual economic growth deviates from the projected.

Stringency of the cap
Based on the absolute/relative emissions target and ex-post adjustment within 

an ETS, stringency of a cap can be evaluated. The stringency of a cap may vary 
among different ETSs and will directly affect the scarcity of allowances and hence 
the carbon price. A high allowance price, ceteris paribus, incentivizes covered entities 
to invest in technological innovation, research and development, provided the price 
signal is credible. To ensure the stringency and sufficiently high price, a binding cap 
can be set by estimating variables such as business-as-usual emissions and abatement 
potential. An intensity-based cap would in addition require the prediction of an 
additional parameter such as GDP.

299  Ex-post adjustment is a broad term with different meanings in different contexts. See Weishaar, 
2014a, p. 200. In this chapter, ‘ex-post adjustment’ refers to any adjustment of the pre-allocated 
allowances.
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Consistent stringency of caps over time
Further, to maintain scarcity and a predictable carbon price, the stringency 

of caps should be increased over time so as to generate continuous and consistent 
abatement incentives.

ETS designers can increase the stringency of the cap over time in several ways: 
reducing the number of allowances linearly, exponentially, or in a step-wise fashion.300 
By consistently increasing the scarcity of allowances over time, a stable market price 
is created to induce consistent abatement. Otherwise, when the government sets 
the cap in an unexpectedly ambitious or lax way, the carbon price may fluctuate 
significantly and the long-term compliance strategy adopted may be nullified. For 
instance, when covered entities and investors suspect that the government will loosen 
climate policy, they may not duly invest in the first place.301

Transparency in cap setting
Before covered entities or investors make investment decisions, they have 

to predict allowance prices so as to determine the return on investment and the 
associated risks.302 Hence, predictability and credibility of the price signal are 
crucial to create abatement incentives for covered entities.303 In order to allow for 
the price predictability and credibility, covered entities or investors should be well 
informed of the cap (specifically, aforementioned elements of cap setting) before 
the compliance period so as to form and implement compliance strategies. Without 
sound knowledge of the cap, they may not be able to reliably predict future price 
changes304 and, even worse, lack faith in the legality of cap setting.

5.3. Examining the legal framework: an analysis of cap 
setting in the EU and China

This section analyzes how the above elements are addressed in the legal 
framework in both jurisdictions.

300  See Weishaar, 2014a, p. 54.
301  See Helm, 2003.
302  See Weishaar, 2014b, p. 132.
303  See Weishaar, 2014a, p. 54.
304  See Munnings et al., 2014, p. 33.
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5.3.1 Cap and cap setting in the EU ETS (phase 3)
This chapter examines the EU cap in phase 3 (2013-2020) as it coincides with 

the introduction of the Chinese national system.305

Elements of the cap to be considered first include the duration of the cap, its 
absolute emissions limit and its variability. An absolute emissions cap is set over the 
compliance period (one year), with annual caps amounting to a trajectory of caps over 
phase 3. Specifically, two separate caps are set: one cap for fixed installations (which 
will be reduced annually by 1.74% of the ‘average total quantity of allowances issued 
in 2008-2012’306) while the other cap for the aviation sector remains unchanged over 
phase 3.307 Further, the cap is fixed in phase 3 so there is no ‘ex-post adjustment’, thus 
providing a more predictable supply upon which companies can form expectations 
and investment decisions.

To safeguard the transparency of the cap, ensure non-discriminatory access and 
thus facilitate ‘better regulation’,308 Member States and the Commission shall ensure 
that all decisions regarding the quantity of allowances are immediately disclosed in 
an orderly manner.309 Since the trajectory of caps in phase 3 is clearly stated in the 
legislation, covered entities are well informed about the ‘shape of the regulatory 
regime’.

305  For details on the cap setting in the post-2020 regime, see Chapter 3.1.1.
306  See Art. 9 of Directive 2003/87/EC.
307  See Art. 3c, Directive 2008/101/EC of the European Parliament and of the Council amending 

Directive 2003/87/EC so as to include aviation activities in the scheme for greenhouse gas 
emission allowance trading within the Community, 2008 O.J.L 8/3.

308  In May 2015, the European Commission adopted the ‘Better Regulation Agenda’ - a comprehensive 
package of reforms covering the entire policy cycle - for better EU law-making. This package seeks 
to boost openness and transparency in the EU decision-making process, improve the quality of 
new laws through ‘better impact assessments’ and promote consistent review of existing EU laws. 
It is directly implemented by the European Commission in its own preparation and evaluation of 
legislation and through cooperation with the European Parliament and Council. See European 
Commission, 2014a, p. 4; European Commission, 2015a; European Commission, 2015b.

   I would like to thank the reviewers at European Journal of Risk Regulation for bringing ‘better 
regulation’ to my attention.

309  See Art. 15(a) Directive 2003/87/EC.
   Commitment to ‘better regulation’ in the EU must apply based upon full transparency and 

engagement. See European Commission, 2015b, p. 4.
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As for the stringency of the cap, the EU ETS allowance market is presently 
oversupplied by an accumulated surplus of allowances310 - reaching approximately 
2.1 billion allowances in 2013311 - due to the economic downturn. In view of the 
large surplus in the EU ETS, the EU currently intends to take measures such as 
the back-loading of allowances312 and an establishment of Market Stability Reserve 
(MSR).313 These measures will not be discussed in this chapter since they do not 
change the cap.

5.3.2 An examination of the ‘intensity-based cap’ in the 
Chinese national ETS (2017-2020)

While the Interim Administrative Measures for Carbon Emissions Trading (hereafter 
‘national regulation’) provides a glimpse into the framework and functioning of the 
system, the cap in the national ETS (hereafter ‘national cap’) has yet to be fully 
determined. The ‘stringency of the cap’ can therefore not yet be discussed. Elements 
to be analyzed include 1) the relative emissions limit, 2) ex-post adjustment and 
3) the transparency of the cap. In those cases where the national regulation is not 
sufficiently clear and precise, the ETS pilots will be examined to help to fill this ‘gap’. 
As mentioned above, the ‘gap analysis’ is applied because the national ETS will build 
on the experience learned from pilots.314

1) An ‘intensity-based cap’
The relative emissions limit is examined first. According to the national 

regulation,315 aggregate allowances (national cap) will be determined pursuant to 

310  See Weishaar & Madani, 2014, p. 4.
311  See European Council, 2015.
312  See European Commission, 2014b; European Parliament, 2015.
313  See European Commission, 2014a; see also European Parliament, 2015.
  The Council and European Parliament recently endorsed an agreement to reform the EU ETS 

after 2020. The revision of MSR introduces, inter alia, 1) a temporarily doubled feeding rate, i.e. 
the number of allowances to be placed in the MSR will be temporarily doubled until the end of 
2023; 2) a new mechanism to limit the validity of allowances in the MSR above a certain level 
which will become operational in 2023. See European Council and Council of the European 
Union, 2017; Reuters, 2018.

314  See NDRC, 2011; Duan et al., 2014; NDRC, 2015a
315  See NDRC, 2014a.
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the national GHG controlling target.316 The national target has been included in 
the 13th Five-Year Plan (2016-2020) and set an intensity cut 18% vis-à-vis 2015. 
Therefore, the national ETS considers the quantity of emissions and economic 
growth simultaneously for cap setting.

In the national ETS, the carbon intensity target (framed in GHG emissions 
per unit of GDP) will be transformed into an ‘intensity-based cap’ (a limit on the 
quantity of emissions).317 The first step is to transform intensity targets into ‘targets 
in absolute values’ by forecasting future economic development on the basis of 
a business as usual (BAU) scenario.318 It bears mentioning that the ETS-specific 
economic growth target may differ from the growth target for the whole economy 
since an ETS does not cover every sector of the economy;319 additionally, covered 
sectors’ growth needs to be projected reasonably and adequately so as to leave room 
for industrial restructuring and development.320

In the second step, the share of ‘overall emissions covered by the national ETS’ 
(in the total national emissions) is determined.321 Based on these steps the overall 
number of allowances is calculated. In this respect the ‘cap’ can be considered an 
‘intensity-based cap’ because it helps to ensure the intensity target and also generate 
scarcity of allowances. As a result, the Chinese national ETS may self-impose a 
constraint of an ‘intensity-based cap’322 which will be in line with the national GHG 
controlling target.

316  Other factors considered during cap setting include economic growth, industrial structure, energy 
structure and specific circumstances of covered entities. See Art. 8 of NDRC, 2014a. 

317  See Jotzo, 2013, p. 15.
318  See Jotzo and Pezzey, 2007; Ma et al., 2009.
319  See Queming & Wang, 2014, pp. 31-32.
320  As Table 5-2 shows, ‘industrial restructuring and development’ is an important factor considered 

during cap setting in most of the pilots, e.g. Shenzhen, Guangdong, Tianjin, Hubei and 
Chongqing.

321  See Li et al., 2012, pp. 167-168.
322  According to Xie Zhenhua, Deputy Director of NDRC, China is now researching ‘absolute cap’ 

as well and intends to gradually achieve ‘dual control’ (i.e. carbon intensity and absolute emissions 
controlling) in the future. See Hexunnet, 2014; Su, 2014.

  Both an absolute cap and an ‘intensity-based cap’ are under consideration for the national ETS, 
but the latter may be preferred during the early stages.
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2) Ex-post adjustment
The variability of the cap is analyzed in this section. In the national ETS, an 

‘intensity-based cap’ is pre-defined based on the projected GDP. If the projections 
prove wrong, regulators may adjust the cap ex-post to correct for the difference 
between the projected and the actual GDP. Pursuant to the national regulation,323 

when the covered entities closed down or ceased operation, merged, split up, or 
underwent significant changes in production capacity, the provincial DRCs shall 
adjust the pre-allocated allowances in line with the actual circumstances. 

However, it remains unclear from the national ETS regulatory framework when 
and how ex-post adjustments will take place. Therefore, this chapter examines the 
rules of ex-post adjustment in the pilot schemes (see Table 5-1) to shed light upon 
the potential design of the national ETS. Based on the national and pilots’ legal ETS 
framework, the following designs on ex-post adjustment may be extrapolated for the 
national ETS. 

First, the pre-defined cap may be adjusted ex-post – as is the case in all the 
pilots - ahead of the compliance date of the year considered and in the subsequent 
year in which ‘specific changes’ took place. ‘Specific changes’ are stipulated in Article 
15 of the national regulation and trigger ‘ex-post adjustment’. In this way, covered 
entities are able to surrender ‘actual allowances’ (adjusted allowances) to meet their 
‘actual obligations’ (verified emissions) which can only be measured in the year after. 
Second, the ex-ante cap may be adjusted in line with the actual output in the year 
considered (as all the pilots324). And the adjustment basis on entity level is their 
‘actual circumstances’ with regard to those ‘specific changes’.

As a result, not only the abatement target may be achieved, but regulators may also 
give leeway to unexpected economic growth. Specifically, supplementary allowances 

323  See NDRC, 2014a, Art. 15.
  The implementation of national reserve in China (see NDRC, 2014a, Art. 11) is not considered 

as ‘ex-post adjustment’ and will not be discussed.
324  The adjustment basis in all the pilots (see the column ‘adjustment basis’ in Table 5-1) is more or 

less related to the actual output of covered entities.
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must be released when the economy unexpectedly prospers and allowances must be 
withdrawn when the economy contracts beyond what was predicted.325 In addition,
 it bears mentioning that a limit will be set on the overall amount of supplementary 
allowances.326

3) Transparency in the setting of national cap
To safeguard the transparency of the cap, covered entities should be informed 

about the afore-mentioned elements of the cap. However, disclosure of information 
on the national cap is not mandatory under the national regulation,327 entailing that 
NDRC is not legally obliged to disclose the national cap.

Table 5-2 presents the status quo on the ‘legal clarity and transparency’ of 
cap in the Chinese pilots, in particular, regarding what the caps are, how they are 
formulated and whether and how such information is communicated. Accordingly, 
two common patterns can be identified. First, it has been indicated in law that 
the overall allowances (‘cap’) is set pursuant to the GHG emissions controlling 
target. But it remains unclear in law what the caps in all the pilots are and how they 
are chosen. Second, the local DRCs in all the pilots (except Shenzhen) have not 
officially disclosed any information with regard to the cap or cap-setting processes 
prior to the compliance period, and only a few pilots announced the pre-defined 

325  It bears mentioning that not every covered entity will be issued supplementary allowances in 
this case, because 1) the adjustment is probably applied to limited sectors (e.g. in Shanghai 
and Guangdong ETS); 2) individuals’ allowances are adjusted in line with individual economic 
circumstances (e.g. actual output) not the overall economic growth.

326  This is the same case in pilots when allowances are adjusted ex post. For instance, in Shenzhen 
ETS, allowances added (except for the new-entrants) should not exceed the allowances withdrawn. 
See Shenzhen DRC, Shenzhen Carbon Trading Regulation (Mar. 28, 2015), Art. 19. Further, 
allowances can be adjusted upward, by no more than 10%, or downward, with no limit, in any 
year (see Munnings et al., et al., 2014, p. 18). On entity level, within the adjustment limit, it 
can be roughly summarized as follows: allowances surplus (after compliance) = intensity target 
* actual output (or added-value) - actual intensity * actual output (or added-value). Therefore, 
when the pre-determined target has been met (i.e. actual intensity ≤ intensity target): if the 
amount of supplementary allowances does not exceed the limit, there will be a surplus; if it does, 
no more extra allowances will be issued and there may be a shortage of allowances in this case. 

327  NDRC is obligated to announce ‘on time’ to the public ‘the coverage, allocation methods, banking 
and etc. (see NDRC, 2014a, Art. 6, 7, 33 & 34).
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caps during the compliance period (Guangdong and Hubei) or after the compliance 
period (Chongqing).328

Consequently, the evidence from the pilots may give rise to concerns over the 
clarity and transparency of the national cap for the following reasons. First, cap setting 
in China appears rather difficult due to China’s uncertain economic development329 
and unpredictable emissions structure. Such uncertainty may partially derive from the 
ongoing industrial restructuring, international economic fluctuations, and potential 
fiscal and monetary policy adjustments in response to economic challenges. Second, 
binding caps, once announced, may constrain emissions and leave no leeway for 
unexpected economic developments.330 Further, the regulator may not announce the 
cap in the absence of an express obligation to do so.331

328  See the column ‘transparency of caps in practice’ in Table 5-2.
329  See Business insider, 2015; Xinhuanet, 2015.
330  See Queming & Wang, 2014, pp. 31-32.
331  Political performance evaluation has been widely used in the management of officials under 

China’s political regime so as to enhance performance and ensure accountability. It is also one 
way of ‘political management and manipulation’ by which ‘political priorities are articulated 
and political loyalty and responsiveness are sought’ (see Jing et al., 2015). However, it bears 
mentioning that either the law or political performance evaluation test has yet to impose any 
mandatory requirements on the disclosure of the cap.
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Table 5-1 Ex-post adjustment rules in the Chinese pilots

Starting date Compliance date Allocation date Adjustment date Adjustment basis Adjustment rules

Shenzhen 
ETS 

2013-06 th.
See SZ2,a article 36 
(hereafter ‘A36’)

three year (SZ2, A17) 20th (to adjust 
allowances for last 
year). 
(SZ2, A19)

industrial added-value 
(SZ2, A19)

allowances = actual output * intensity target.

actual industrial added-value * intensity 
target. 

the allowances withdrawn (except for new-
entrants). 
(SZ2, A19)

Shanghai 
ETS

2013-11  
(SH2, A16)

N/A 
PS: 2013-2015 allowances 
allocated up front and at 
once (SH3, section 3).

compliance date  
(for last year). 
(SH3, section 3)

volume. (SH3, section 
3)

limited sectors and when benchmarking 
allocation method applied). 
(SH3, section 3)

Beijing ETS 2013-11
existing installations); 

in the year after for new 
installations. 
(BJ1)

compliance date  
(for last year).
(BJ1, section 5)        

allowances before 
April 30th 2014. 
(BJ5)

in 2013 and sectorial 
advanced intensity for 
new installations. (BJ1, 
section 5; BJ7)

A12 and BJ1, section 5).

existed abnormal changes in historical data 
or the simple arithmetic average cannot 
reflect the actual emissions (see BJ6).
PS: Specific requirements and procedures for 
existing installations, see BJ6-8.

Guangdong 
ETS

2013-12  
(GD1, A18)

 

was allocated during 
2014/08/18-2014/08/22.
(GD2)

N/A
correction factor’ (a 
ratio of 2014 actual 
output to 2013 
output) to adjust 
2014 allowances, since 
2014 allowances pre-
allocated based on 
2013 output
(GD2, section 4)

limited sectors and when benchmarking 
allocation method applied). 

a  ‘SZ2, A36’ refers to the article 36 in the 2nd document (for Shenzhen ETS) listed in Table 3-1, 
and the same applies hereafter in Table 5-1.
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Table 5-1 Ex-post adjustment rules in the Chinese pilots

Starting date Compliance date Allocation date Adjustment date Adjustment basis Adjustment rules

Shenzhen 
ETS 

2013-06 th.
See SZ2,a article 36 
(hereafter ‘A36’)

three year (SZ2, A17) 20th (to adjust 
allowances for last 
year). 
(SZ2, A19)

industrial added-value 
(SZ2, A19)

allowances = actual output * intensity target.

actual industrial added-value * intensity 
target. 

the allowances withdrawn (except for new-
entrants). 
(SZ2, A19)

Shanghai 
ETS

2013-11  
(SH2, A16)

N/A 
PS: 2013-2015 allowances 
allocated up front and at 
once (SH3, section 3).

compliance date  
(for last year). 
(SH3, section 3)

volume. (SH3, section 
3)

limited sectors and when benchmarking 
allocation method applied). 
(SH3, section 3)

Beijing ETS 2013-11
existing installations); 

in the year after for new 
installations. 
(BJ1)

compliance date  
(for last year).
(BJ1, section 5)        

allowances before 
April 30th 2014. 
(BJ5)

in 2013 and sectorial 
advanced intensity for 
new installations. (BJ1, 
section 5; BJ7)

A12 and BJ1, section 5).

existed abnormal changes in historical data 
or the simple arithmetic average cannot 
reflect the actual emissions (see BJ6).
PS: Specific requirements and procedures for 
existing installations, see BJ6-8.

Guangdong 
ETS

2013-12  
(GD1, A18)

 

was allocated during 
2014/08/18-2014/08/22.
(GD2)

N/A
correction factor’ (a 
ratio of 2014 actual 
output to 2013 
output) to adjust 
2014 allowances, since 
2014 allowances pre-
allocated based on 
2013 output
(GD2, section 4)

limited sectors and when benchmarking 
allocation method applied). 



Chapter 5

84

Tianjin 
ETS

2013-12
(for the period 2014-
2016);
June 30 (for the 
period 2016-2018)  
(TJ2, A9; TJ3, A9)

in December 2013;  

issued after the compliance 
date (to cover 2013/2014 
emissions). 
(TJ4)

compliance period 
(for last year) 
(TJ5, section 3).

capacity in sectors of 
electricity and heating; 
no details announced 
officially in other 
sectors.
(TJ5, section 4)

N/A 
PS: allowances at existing and new 
installations adjusted. (TJ5, section 3)

Hubei 
ETS

2014-04
working day in May. 
(HB1, A19)

June.  
(HB1, A13)

N/A
(HB1, A17) allocated allowances by more than 20% or 

200,000 tCO2, due to output changes and 
etc.  

emissions - ex-ante allowances - ex-ante 
allowances*20% (or 200,000 t)  

allowances – actual emissions - ex-ante 
allowances*20% (or 200,000 t) 
(HB1, A17; HB2)

Chongqing 
ETS

2014-06
20th(CQ2, A18) covered entities forecast 

and report their emissions.  
(CQ2, A8, 11)

20th (for last 
year).
(CQ2, A14)

 (CQ2, A12) reported (by covered entities) deviated from 
actual emissions by no less than 8%. 
(CQ2, A12)

Source: information herein is gathered and translated from the normative documents (listed in Table 3-1).

Starting date Compliance date Allocation date Adjustment date Adjustment basis Adjustment rules

Table 5-1 Ex-post adjustment rules in the Chinese pilots (Continued)
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Tianjin 
ETS

2013-12
(for the period 2014-
2016);
June 30 (for the 
period 2016-2018)  
(TJ2, A9; TJ3, A9)

in December 2013;  

issued after the compliance 
date (to cover 2013/2014 
emissions). 
(TJ4)

compliance period 
(for last year) 
(TJ5, section 3).

capacity in sectors of 
electricity and heating; 
no details announced 
officially in other 
sectors.
(TJ5, section 4)

N/A 
PS: allowances at existing and new 
installations adjusted. (TJ5, section 3)

Hubei 
ETS

2014-04
working day in May. 
(HB1, A19)

June.  
(HB1, A13)

N/A
(HB1, A17) allocated allowances by more than 20% or 

200,000 tCO2, due to output changes and 
etc.  

emissions - ex-ante allowances - ex-ante 
allowances*20% (or 200,000 t)  

allowances – actual emissions - ex-ante 
allowances*20% (or 200,000 t) 
(HB1, A17; HB2)

Chongqing 
ETS

2014-06
20th(CQ2, A18) covered entities forecast 

and report their emissions.  
(CQ2, A8, 11)

20th (for last 
year).
(CQ2, A14)

 (CQ2, A12) reported (by covered entities) deviated from 
actual emissions by no less than 8%. 
(CQ2, A12)

Source: information herein is gathered and translated from the normative documents (listed in Table 3-1).

Starting date Compliance date Allocation date Adjustment date Adjustment basis Adjustment rules
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Table 5-2 Clarity and transparency of cap setting in the Chinese pilots

Legal clarity of caps Transparency of caps in 
practice

Shenzhen 
ETS determined based on binding targets, 

economic development (industrial 
development policy, sectorial development), 
abatement potential and etc. (SZ2, A10,14)

for pre-allocation, (ex-post) adjustment, 
new entrants, auction and reserve for price 
stability. (SZ2, A15a)

2015  (about 100 million 
tonnes) disclosed officially 
prior to the ETS launching 
date on 2013-5-21. See 
Wu (2015).

announced on 2014-5-29 
(decreased from 2013 ex-
ante cap by around 9%).b

Shanghai ETS
on binding targets, economic development 
targets and energy consumption targets. 
(SH2, A6)           

economic development (2011-2015), 
intensity targets and the share of emissions 
covered by ETS. (SH3, section 1) 

Beijing ETS
ensure the achievement of intensity targets. 
(BJ3, A1)

overall allowances set pursuant to intensity 
targets in national/municipal economic and 
social development plans. (BJ4, A5)   

issued at the existing/new installations and 
allowances for (ex-post) adjustment. (BJ1, 
sections 2-5)

a  As noted above, ‘SZ2, A15’ refers to the article 15 in the 2nd document (for Shenzhen ETS) listed 
in Table 3-1, and the same applies hereafter in Table 5-2.

b  See Shenzhen Adjusted 2013 Allowances of Covered Entities (in Chinese), TANGONGYE (Jun. 
3, 2014), available at: http://www.tangongye.com/CarbonAsset/NewShow.aspx?id=6642.
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Guangdong 
ETS on GHG targets (i.e. intensity targets), 

industrial development planning and energy 
consumption targets. 

issued and the reserved (for new programs/
firms and for adjustment). (GD1, A11)

2013-2015 announced 
officially in Allocation 
Plan (respectively about 
388/408/408 million 
tonnes) on 2013-11-27, 
2014-8-18 and 2015-7-
10).

Tianjin ETS The total amount of allowances (2013-
2015) set based on GHG targets (i.e. 
intensity targets), national industrial policy, 
municipal industrial development planning, 
covered industries and historical emissions 
of covered entities. (TJ5, section 2)

Hubei ETS
targets, the total amount of allowances 
set according to provincial economic 
development, industrial restructuring and 
etc. (HB1, A11)           

allocated allowances and the reserved (for 
new entrants and by government). (HB2, 
section 3)

million tonnes) announced 
officially in Allocation 
Plan on 2014-3-26 (HB2, 
section 3)      

announced officially.

Chongqing 
ETS the framework of energy conservation 

targets and abatement targets based on 
historical emissions of covered firms, 
industrial abatement and etc.(CQ2, A7)  

allowances decreased annually by 4.13%; 
after 2015, the Overall allowances set 
according to abatement targets set by the 
nation. (CQ2, A7)                              

(125197019tonnes) 
announced officially on 
2014-05-29 (CQ3)

Source: information herein is gathered and translated from the normative documents (listed in Table 3-1) 
unless stated otherwise.
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5.3.3 Comparison of cap setting between the ETSs
This section summarizes the analysis above and draws a brief comparison of cap 

setting between the EU and China in Table 5-3.

Table 5-3 Comparison of cap setting between the EU and China

Key elements of 
cap setting

EU ETS
(phase 3a)

Chinese national ETS 
(The operational improvement phase 
2017-2020)

Duration of the 
cap

Annual caps & a 
trajectory of caps set

Annual caps set and no trajectory of caps 
mentioned officially

Absolute vs. 
relative emissions 
limit

Absolute cap An ‘intensity-based cap’: relative 
emissions limit

Variability of the 
cap and ex-post 
adjustment

Fixed Ex-post adjustment

Stringency of the 
cap

Approximately 2.1 
billion accumulated 
surplus allowances in 
2013

N/A
(Ps: The cap is set mainly pursuant to the 
national GHG controlling target during 
2016-2020)

Consistent 
stringency of caps 
over time

1.74% annual reduction 
except in aviation sector

N/A

Transparency in 
cap setting

 Disclosure on cap is 
legally required
 Trajectory of caps in 
phase 3 is made publicly 
available prior to the 
start

Details of cap not fully determined and 
officially communicated
Potentially opaque cap setting (gap 
analysis)

Source: Directive 2003/87/EC (amended); NDRC, 2014a; NDRC, 2015a; NDRC, 2016a; NDRC, 
2016b; NDRC, 2017.

a  It bears mentioning that the cap setting in the first two phases is different. One of the major 
changes on cap setting made in phase 3 of the EU ETS (2013-2020) is the introduction of a ‘single 
EU-wide cap’ (in an ‘up-down’ fashion) in place of the ‘sum of national caps’ (in a ‘bottom-up 
approach’) during the first two stages.

  Also, it bears mentioning that in the EU ETS, when an installation has ceased operation or has had 
a significant capacity change, the allocation to the installation shall be adjusted accordingly as of 
the year following the cessation or capacity change. But those adjustments are not considered as ‘ex-
post adjustment’ because they adjust the allowances for the year after. See Commission Decision 
of 27 April 2011 determining transitional Union-wide rules for harmonized free allocation of 
emission allowances pursuant to Article 10a of Directive 2003/87/EC of the European Parliament 
and of the Council’, 2011 O.J. L 130/1, Rec. 37; Art. 21 (1) (3), 22 (1)e (3). 
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5.4 A Law & Economics analysis of the caps
Building on the preceding sections, this section analyzes (static and dynamic) 

environmental effectiveness and efficiency implications of the different cap designs. 
The EU ETS is examined (subsection 5.4.1) before the Chinese national ETS is 
reviewed (hereafter ‘China ETS’, subsection 5.4.2). 

5.4.1 A Law & Economics analysis of the EU cap
Elements to be considered first are the duration and transparency of the cap. 

As analyzed above, transparency about clearly defined abatement goals in both short 
and long term supports the credibility and predictability of the carbon price signal, 
and hence helps ensure both efficiency and environmental effectiveness. On the one 
hand, transparency allows covered entities to determine whether the current price 
reliably reflects scarcity on the market (credibility of price signal). On the other 
hand, transparency may also enable market participants to preempt future price 
changes (predictability of price signal) and incorporate their expectations into the 
investment decision-making.

An absolute cap imposes a fixed limit on the quantity of emissions supplied and 
provides scarcity and abatement incentives if the economy develops as predicted. 
The magnitude of this incentive will depend on the market price and thus on the 
degree of scarcity. Moreover, in the long run scarcity is linearly and consistently 
increased in the EU (annually decreased by 1.74% except in aviation sector332), a 
sufficiently high and stable price could incentivize consistent carbon abatement, 
safeguarding static efficiency and environmental effectiveness.

However, with uncertain economic growth, the scarcity of allowances cannot be 
automatically guaranteed by the absolute cap even if the environmental target is met.

When economic growth drops below what has been anticipated, the demand 
for allowances declines and an excess supply of allowances can arise. Accordingly, the 
carbon price can decline substantially, and covered entities may not be incentivized 
to abate. What is worse, as a result of such price declines, covered entities may not 
form or implement long-term abatement strategies since they cannot reliably predict 
investment risks in such a regulatory environment,333 thus jeopardizing dynamic 

332  It bears mentioning that the afore-mentioned increase of the linear reduction factor (from 1.74% 
to 2.2%) during Phase 4 does not substantially affect the circumstances.

333  See Weishaar, 2014a, p. 46.
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efficiency and dynamic environmental effectiveness. This is currently the case in the 
EU ETS: surplus allowances were largely accumulated as a result of an economic 
downturn in phase 2. In response, the Market Stability Reserve has been introduced 
to adjust the supply-demand imbalances334 by reducing short-term supply of 
allowances. 

When the economy grows more than expected, covered entities may face too 
much abatement pressure under a trajectory of annually decreasing caps. They may 
have to abate emissions rapidly by investing in the currently available low-carbon 
technology without being given enough time to develop more efficient abatement.335 
Consequently, the absolute cap could lead to dynamic efficiency losses in case of 
an unexpected economic upturn. Given the current surplus in the EU ETS, this 
scenario of ‘unexpected and sudden demand shocks’ appears remotely possible in 
the short term. 

5.4.2 A Law & Economics analysis of the national cap in China
Covered entities must be well informed of the ‘shape of the regulatory regime’ 

to form compliance strategies, e.g., with sound knowledge of future trajectory of 
caps.336 The likely undisclosed ‘cap’ (short term) and the absence of future caps (long 
term) in China may jeopardize the predictability and credibility of price signal, thus 
undermining the environmental effectiveness and efficiency within the China ETS.

With an ‘intensity-based cap’ and ex-post adjustment, the scarcity of allowances 
in the China ETS is jointly created by the intensity target and GDP. When the 
economic growth is known with certainty, provided the stringency of the binding 
target is guaranteed and increased steadily, scarcity and thus the abatement incentives 
can be continuously generated when the intensity target has been met. Consequently, 
static efficiency and environmental effectiveness could be safeguarded.

With economic uncertainty, however, the ‘intensity-based cap’ can neither 
ensure scarcity nor the desired environmental outcomes (i.e. no fixed abatement). In 
the case of unexpected economic growth, allowance prices may rise and additional 
allowances will be released ex post for the year considered. Scarcity cannot be ensured 
even if the intensity target has been met. This also puts the attainment of dynamic 

334  See Acworth et al., 2015.
335  See Weishaar, 2014a, p. 54.
336  See Zeng et al., 2016b.
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environmental effectiveness and efficiency into doubt. What’s worse, net emissions 
could rise even as carbon intensity falls.337 Moreover, carbon prices will not easily 
increase if the public expects that more allowances will be released.

In the case of an unexpected economic downturn, a portion of allowances must 
be withdrawn, resulting in a more stringent ‘intensity-based cap’ and increasing 
allowance prices. Accordingly, some of the covered entities have to reinforce their 
abatement efforts, which adds to their short-term compliance costs. Consequently, 
the ‘intensity-based cap’ could give rise to dynamic efficiency losses in case of an 
unexpected economic downturn.

In light of the above, in the case of economic certainty, both cap-designs have 
identical static environmental effectiveness and efficiency properties.338 By contrast, 
in the presence of economic uncertainty, when the economy contracts unexpectedly, 
an absolute cap may not generate scarcity in the market but will still safeguard 
the attainment of the environmental objective. It will therefore be efficient in the 
short run as it works as an ‘economic stabilizer’. In the long run, however, it may 
not be dynamically efficient since covered entities are not incentivized to invest in 
abatement and hence may have to invest more as time and global warming proceed. 
In case of an unexpected economic contraction in China, the ‘intensity-based cap’ 
cannot safeguard environmental effectiveness as abatement actions may have to be 
undertaken quickly. Rapid action to meet compliance obligations may also increase 
overall compliance costs for entities. 

In case of unexpected economic growth, the EU cap design works as an 
‘economic stabilizer’ in the sense that allowance prices will increase as economic 
activity increases and thereby help to prevent an overheating of the economy (i.e. 
absolute cap working anti-cyclically). The absolute cap will therefore safeguard the 
environmental effectiveness and incentivizes investments in abatement technology. 
In the case of unexpected economic growth, the Chinese cap design better 

337  See Benwell, 2008, p. 555. The amount of carbon allowances could be roughly calculated from 
the following formula: overall allowances = carbon intensity * actual GDP. With economic 
uncertainty, when GDP grows fast enough, even if the intensity declines, it remains possible that 
the amount of overall emissions rises.

338  It has been generally believed that absolute cap and intensity targets have identical effects in the 
absence of uncertainty (see Ellerman and Wing, 2003; see also Sue Wing et al., 2006). However, 
as indicated above (see Chapter 5.1), this chapter adds to the literature the impact of the absolute 
cap and ‘intensity-based cap’, particularly, from a Law & Economics perspective.
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accommodates economic growth by preventing the carbon price from increasing too 
much (i.e. ex-post adjustments working cyclically). This helps to keep compliance 
costs down but does not ensure additional investments in abatement when companies 
are prospering – the relative environmental target will, however, be attained. 

It can therefore be concluded that the two cap designs fare very differently in 
case of unexpected economic up or downturns. 

5.5 Implications of linking the EU ETS to the Chinese 
national ETS: a qualitative cost-benefit analysis

This section applies a qualitative cost-benefit analysis to examine environmental 
effectiveness and efficiency implications of a direct bilateral and comprehensive 
linkage between the EU ETS and China ETS.

The linking literature observes the potential benefits of linking along with 
considerable negative side effects (described above in Chapter 2). Further, in the case 
of linking the EU ETS to the China ETS, there will be a price decrease in the EU 
and an increase in China.339 With such a convergence of allowance prices, the results 
are twofold. For one thing, potential gains from the linkage may serve to enhance 
efficiency in the linked ETSs. Large benefits can be reaped by ‘shifting emission 
reductions between linked systems’340 if the systems are ‘asymmetric’341 in the sense 
that they have different marginal abatement costs or different allowance prices. 
Specifically, linking enables the EU to take advantage of China’s low abatement costs 
by purchasing cheaper allowances from China342 and China can benefit financially 
by selling allowances at a higher price than in a purely domestic system. For another, 
an allowance price decline in the EU would discourage abatement incentives while 
the price increase in China may incentivize abatement. 

This section examines the costs and benefits of different ways in cap setting 
and the implications they have for linking. But it is possible to link trading schemes 
with absolute targets to those with intensity targets.343 A qualitative cost–benefit 

339  Allowances of different vintages (e.g. allowances issued in different years) may be transacted at 
different prices. This is not discussed in this dissertation for the purpose of analysis.

340  See Jaffe et al., 2009, p. 799.
341  See Carbone et al., 2009; see also Metcalf and Weisbach, 2011, p. 5.
342  See Carbone et al., 2009.  
343  See Ellis and Tirpak, 2006, p. 22.
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analysis is applied in the case of linking to examine how differences in cap setting 
affect stakeholders, namely covered entities, government and investors344. Incentives 
for abatement investment (and thus environmental effectiveness and efficiency) will 
be assessed as well. In doing so, this chapter follows the cap elements identified in 
section 5.3.

5.5.1 Duration and transparency of the cap
Covered entities, investors and government in the linked systems may face higher 

information costs and investment risks when searching, acquiring and analyzing 
information from a more complex market after linking. Further, linking in this regard 
may affect the EU and China differently. On the one hand, the transparency in the 
EU ETS and thus the price signal may be compromised by the potentially opaque 
‘cap’ (short term) and absence of future caps (long term) in China. Accordingly, the 
EU, at the very least, has to shoulder higher information costs and investment risks 
compared to the pre-linking scenario. What is worse, without sound knowledge of 
the cap in the China ETS, covered entities in the EU may not be able to reliably 
predict future price changes and form compliance strategies. Accordingly, the ETSs 
may not be able to effectively incentivize long-term investment behaviors in low-
carbon technology, thus jeopardizing the attainment of ETS targets. Consequently, 
environmental effectiveness and efficiency in the EU ETS could be undermined. On 
the other hand, linking negotiations are very likely to impose strict conditions on a 
future improvement in the transparency of cap in China and thus benefit Chinese 
covered entities and investors.

5.5.2 Absolute/relative emissions limit and ex-post adjustment
It has been analyzed in section 5.4 that with economic certainty, the absolute 

cap and ‘intensity-based cap’ have identical static effects. Differences in cap-design 
as such do not affect linking in such a context. But with uncertain output, different 
dynamic impacts will result. Building on section 5.4, this section analyzes how a 
system will be affected by its linking partner’s economic uncertainties so as to examine 
the dynamic implications of linking. This section examine economic uncertainty in 
either country and then jointly. 

344  ‘Investors’ refers to individual and institutional investors as well as the financial service institutions.
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1) With economic uncertainty in China
When China’s economy prospers unexpectedly, the EU may benefit from more 

‘cheaper allowances’ in the carbon market and new investment opportunities in 
a growing market. However, if China’s economic growth contracts unexpectedly, 
a ‘sudden and unexpected sharpening’ of the allowance market in China may raise 
‘abatement costs’ to EU covered entities and increase price volatility. As a result, with 
economic uncertainty in China, predictability and credibility of the price signal in 
the EU ETS will be compromised by the ex-post adjustment in China: the EU ETS 
may benefit from higher liquidity or bear higher abatement costs and investment 
risks.

2) With economic uncertainty in the EU
Economic uncertainty in the EU may affect China’s firms’ abatement benefits. 

An unexpected economic boom in the EU will generate excess demand while Chinese 
sellers will benefit from the increased market price. Meanwhile, entities in China that 
purchase allowances will pay higher abatement costs.345 Linking therefore generates 
abatement incentives346 and positively affects dynamic environmental effectiveness 
in China. However, in the reverse situation, the unexpected economic downturn in 
the EU will reduce Chinese firms’ abatement benefits. It may further discourage the 
abatement incentives in the China ETS due to an over-supply of allowances in the 
EU and a potential price decline in the linked systems.

3) With economic uncertainty in both economies
If the economy in both systems prospers unexpectedly, supplementary 

allowances released in China via ex-post adjustment would be leaking into the EU 
ETS, thereby reducing compliance costs (i.e. dynamic efficiency gains). Compared 
to a pre-linking scenario, the allowance price would be lower in both jurisdictions. 

345  Theoretically, if the increased allowance price is higher than the penalties for defaulting in China, 
some China’s firms may fail to comply. But this remains a remote possibility in the near future 
considering the fact that the China ETS is double the size of the EU ETS.

346  For China’s firms who have surplus allowances after compliance, whether they will be incentivized 
further (compared to the pre-linking scenario) depends on whether they can gain ‘net revenue’ 
from further abatement, i.e. the potential revenue from more allowances sales outweighs further 
abatement costs.
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This may discourage abatement incentives in the EU and undermine the dynamic 
environmental effectiveness.

However, an unexpected economic downturn in both economies would 
potentially revert the allowance flows. This is because, on the one hand, there would 
be less demand in the EU with the absolute cap working anti-cyclically as ‘economic 
stabilizer’, putting pressure on the allowance price. On the other hand, allowance 
prices in China could increase as abatement requirements are strengthened by 
taking allowances off the market, with ex-post adjustments working cyclically and 
potentially inflating allowance prices. Linking would positively affect the dynamic 
environmental effectiveness in the EU if the low EU allowance prices are inflated 
due to demand from China. In China less abatement activities may occur since 
allowances flow into the country; this would give rise to the additional benefit of 
alleviating the pressure on China’s firms to suddenly abate more – compliance costs 
in China would therefore be lower. 

When the economic growth turns out lower than expected in China and higher 
than expected in the EU, the carbon price in the systems rises and abatement 
incentives will be generated. By contrast, when the EU’s economy drops but 
China’s prospers both unexpectedly, the surplus in the EU and supplementary 
allowances issued in China may both lead to a carbon price decrease in the linked 
ETSs. Consequently, abatement incentives in a linked system would be impaired 
and the dynamic environmental effectiveness and efficiency in both ETSs could be 
undermined.

5.5.3 (Consistent) stringency of the cap347

Mutual commitments of the linked partners and potential gains after linking 
help to maintain the (consistent) stringency of the cap. For one thing, mutual 
pressure between linking partners renders linked systems ‘less prone to the lure of 
discretionary policy’ than systems in autarky.348 Adjusting caps relative to ‘announced 

347  The ‘relative stringency ‘of targets is one critical ‘compatibility issue’ when systems consider 
linkage, and it may be a precondition for linking that the systems involved have ‘comparable 
effort’ (see Tuerk et al., 2009, p. 347). Paradoxically, difference in abatement costs (greatly 
affected by different stringency of caps) is a crucial ‘economic motive’ for linking but also pose 
a significant barrier (see Zetterberg, 2012, p. 8). The ‘relative stringency’ of targets will not be 
discussed here because the cap in China has yet to be fully determined.

348  See Flachsland et al., 2009, p. 4.
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trajectories’ in China may be expected to be more difficult in a linked scheme. 
Further, the linking negotiations are likely to lay down conditions on maintaining 
the stringency of the cap. Linking can thus serve as a ‘government commitment 
device’ to establish a more credible price signal and lower the market volatility and 
investment risks.349

For another, potential gains from linking help to enhance, or, at the very least, 
maintain the stringency of the cap and then scarcity in the systems. For the system 
that commits to more stringent caps (here, the EU ETS), linking reduces the 
abatement costs by allowing firms to purchase less expensive emission reductions 
from its linking partner.350 For China, potential gains from the allowances sales helps 
to maintain a stringent trajectory of caps. Helm (2003) and Zetterberg (2012) p.6 
suggest that linking creates incentive for allowances-sellers (here, the China ETS) to 
relax their ‘cap’ to sell more. But with China’s notable ‘intensity-based cap’, ad-hoc 
adjustment to the ‘cap’ relative to ‘announced trajectories’ tends to be rather difficult. 
Further, China may increase its revenue from allowances sales by strategically 
tightening the cap, thereby selling allowances at a higher price.351

As a result, linking serves to maintain the (consistent) stringency of caps to 
generate consistent abatement incentives, thus enhancing environmental effectiveness 
and efficiency in the linked ETS.

5.6 Conclusion
This chapter contributes to addressing the central research question of this 

dissertation by examining one of the most notable differences between the linked 
ETSs: cap setting. It set out to analyze the linking implications of different cap 
designs between the China national ETS (intensity-based cap) and the EU ETS 
(absolute cap). Admittedly, our study cannot be quantitative because the full details 
of the national Chinese ETS are not yet known. Given that the Chinese national 
ETS declared to be based upon the Chinese ETS pilots, this chapter is able to provide 
preliminary insights of how cap design would affect a theoretical link between China 
and the EU. To our knowledge there is no comparable attempt in the literature.

349  See id.; see also Tuerk et al., 2009, p. 344.
350  See Jaffe et al., 2009.
351  It bears mentioning that whether China will tighten or loosen the cap will largely depend upon 

the elasticity of allowances from the EU. See Zeng et al., 2016a.
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In the presence of economic certainty, this chapter found that an ‘absolute cap’ 
and an ‘intensity-based cap’ have identical properties in a predictable environment, 
giving rise to no significant linking implications. Allowing for economic uncertainty, 
however, different dynamic effects that can impede linking may result. Economic 
uncertainty in China would jeopardize the price signal in the EU ETS, while 
economic uncertainty in the EU would affect abatement benefits of firms in China.

Moreover, economic uncertainty occurring in both jurisdictions generates 
the following linking implications. An unexpected economic upturn in both 
economies gives rise to dynamic efficiency gains in the linked ETSs, while dynamic 
environmental effectiveness is undermined in the EU. An unexpected economic 
downturn in the linked ETSs would positively affect the dynamic environmental 
effectiveness in the EU and dynamic efficiency in China. In the case of an unexpected 
economic growth in the EU and an unexpected economic contraction in China, the 
dynamic environmental effectiveness will then be enhanced in both systems. The 
reverse situation, unforeseen decline in the EU and growth in China, would lead 
to a declining carbon price in the linked ETSs and could jeopardize the dynamic 
environmental effectiveness and efficiency.

In light of the complex linking implications analyzed herein, different cap 
designs between the systems may - in certain cases - pose a serious risk to the 
potential linkage between the EU and China, which must be recognized by policy-
makers and legislators alike. Further, expedient ad-hoc adjustments – potentially 
made by regulators – in response to those disadvantageous impacts may not be 
advisable, since they may add to carbon market volatility and also jeopardize price 
predictability and credibility. Hence, legal rules on cap setting should be introduced 
with a holistic view and fully pre-disclosed in both systems to deliver predictable 
environmental and economic impacts (or predictable incentive structures), thus 
ensuring the attainment of ETS targets. In this sense, ‘predictable legislation’ is 
needed to ensure the achievement of goals in the ETS and to render more predictable 
the environmental and economic impacts. In particular, regulation in response to 
the above-mentioned undesired side effects of linking could be designed either with 
structural changes to the ‘cap’ or via ‘linking mechanism’, which will be examined 
in Chapter 9 (Conclusion).
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6
DIFFERENCES IN MRV PRACTICES, CARBON 

LEAKAGE AND ETSS LINKING352

6.1 Introduction
The electricity sector353 has been the largest source of CO2 emissions in both 

the EU and China, and has been covered by both the EU ETS and China ETS.354 
Therefore, reducing carbon emissions in the electricity sector is crucial to climate 
mitigation efforts, and electricity regulation (i.e. regulation of the electricity market 
and electricity emissions355) will be critical in determining whether or not the GHG 
targets can be met. As mentioned in Chapter 4, this chapter will examine the 
electricity regulation in the China ETS and in particular the carbon leakage concerns 
it may generate.

352  This chapter builds upon a published article: Zeng et al., 2018. The authors would like to thank 
Joanna Depledge (Cambridge University, the UK) for her valuable comments and help with the 
publishing process. The authors are deeply grateful to Jingjing Jiang (Peking University, China), 
Suryapratim Roy (Trinity College Dublin, Ireland) and Fitsum Tiche (University of Groningen, 
the Netherlands) for their comments and suggestions. The authors would also like to thank 
the comments and advice from participants from 17th Global Conference on Environmental 
Taxation - Smart instrument mixes.

353  The electricity sector in this dissertation, as defined in Chapter 4.2.2, comprises sectors of 
generation, heat-power cogeneration and grid operators.

354  See State Grid Energy Research Institute and Yingda Media Investment Group, 2014; Eurostat, 
2016; NDRC, 2016a; Olivier et al., 2016; NDRC, 2017.

355  As noted in Chapter 4, ‘electricity emissions’ generally refer to the GHG emissions released during 
the generation, transmission and distribution of electricity.
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China has large spatial disparities between the primary energy resources that 
are used for electricity generation (e.g. coal) and the load centers.356 Some natural 
resources like coal could be physically transported in large amounts to the load 
center but it may be rather costly, while some other resources (e.g. wind) cannot 
be easily transferred. Such a supply and demand mismatch in reality results in large 
parts of electricity to be transferred from the resource-rich areas to the load centers.357 
In 2014, the overall amount of electricity transmitted inter-provincially/-regionally 
accounted for 20% of total electricity consumption and is expected to be growing.358

Admittedly, such inter-provincial/-regional electricity trade may lead to several 
environmental and economic benefits.359 But along with particular electricity flow, 
a transfer of electricity generation from the ‘ETS regions’ to ‘less-regulated ETS 
regions’ (i.e. those with fewer carbon constraints) may give rise to a ‘leakage of 
electricity emissions’ within the electricity sector (hereafter ‘electricity carbon 
leakage’).360 The ‘less-regulated ETS region’ refers to the ETS region with less 
stringent ETS rules (such as laxer carbon emission reduction goals and narrower 
coverage),361 potentially with lower carbon costs for similar covered entities than 

356  See Kahrl et al., 2011.
357  See Lindner et al., 2013; China Electricity Council, 2015.
358  See China Electricity Council, 2015.
359  See Streets, 2003; Zhu et al., 2005; Wang, 2015.
360  Such a transfer of electricity generation and thus a certain electricity flow will give rise to carbon 

leakage, since ‘carbon leakage’ commonly refers to a shift of production and thus a transfer of 
carbon emissions from ‘carbon-constrained’ countries/regions/sectors to others without or with 
less carbon constraints (Directive 2003/87/EC, Art. 10a; Antimiani et al. 2013; Weishaar and 
Madani, 2014; Wang et al., 2017).

  Specifically, carbon leakage can be driven via several channels. One that has been discussed in this 
chapter is through the ‘shift of production to other countries/regions with less carbon constraints 
(‘competitiveness discussion’). A second channel is through the ‘international markets’ of fossil 
fuel or other cleaner products (e.g. ethanol). For instance, a decreased demand for fossil fuel – as 
a result of carbon regulation – bring down the international prices of fossil fuels, which in turn 
induce an increased demand of fossil fuels in the less-constrained countries/regions. Additionally, 
carbon leakage may derive from policy instruments implemented at different levels (e.g. between 
the federal and state climate efforts). See, e.g., Goulder and Stavins, 2011; Zhang, 2012.

361  As analyzed below in Section 5.3.2, despite uniform standards to be applied (for the coverage and 
allocation) in the national ETS, national carbon regulation also allows for more stringent rules to 
be implemented locally (provided being approved by the national government). See Arts.7 and 
12 in NDRC, 2014a; Arts. 5 and 9 in NDRC, 2016b.
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those in the ‘ETS region’. Accordingly, electricity carbon leakage, if any, is very likely 
to undermine the environmental effectiveness of the China ETS.

As analyzed above, in view of the potential gains from a future EU-China 
ETS linkage, political willingness and the ongoing bilateral cooperation on carbon 
markets, a linkage between the EU ETS and China ETS may materialize in the 
future. If such a linkage is to happen, environmental, efficiency and competitiveness 
implications of China’s electricity regulation and the potential electricity carbon 
leakage for its own system and further for its linking partner (the EU ETS) remain 
critical and thus merit further attention in the literature. For instance, in the 
eventuality of an EU-China linkage, ‘double counting of electricity emissions’362 (an 
important regulatory feature in the China ETS) prima facie causes environmental 
and competitive concerns. Moreover, potential electricity carbon leakage in the 
China ETS appears to give competitive advantages to China’s large electricity users 
(mainly in the industrial sectors) and thus places different abatement cost burdens 
on equal entities in two systems (competitiveness concerns and efficiency losses).

The literature on the carbon leakage focuses largely on the ‘relocation of 
industrial production capacity abroad’ and corresponding compensation363 for the 
industrial sectors in the EU ETS to, inter alia, sustain competitive advantages.364 
While carbon leakage in the industrial areas is widely recognized, little attention in 
 
 
 
 
 

362  ‘Double counting of electricity emissions’ refers to the fact that electricity emissions are double 
counted at both generation side and consumption side, which is to be analyzed in detail in sub-
section 6.2.2.

363  For instance, the financial measures adopted in favour of sectors or subsectors determined to be 
exposed to a significant risk of carbon leakage due to costs relating to GHG emissions passed on 
in electricity prices; installations in sectors or subsectors which are exposed to a significant risk of 
carbon leakage shall be allocated allowances free of charge over phase III. See article 10a(6)(12) of 
Directive 2003/87/EC.

364  See Kuik and Hofkes, 2010; Monjon and Quirion, 2011; Branger et al., 2013; Juergens et al., 
2013; Martin et al., 2013; Paroussos et al., 2015; Wang et al., 2017
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practice or the literature has been given to electricity carbon leakage.365 Also, despite 
the attention China’s electricity regulation and ETSs received thus far,366 very few 
studies discuss in detail the electricity regulation (e.g. the inter-regional electricity 
trade) or double counting of electricity emissions in the context of the national ETS.367

Given the gap in the literature and potential EU-China ETS linkage, this 
chapter addresses the research question whether and how the inter- provincial/-
regional electricity regulatory framework will give rise to electricity carbon leakage 
in the China ETS, and how it will impact the EU ETS once the world’s two largest 
systems are linked. To address the research question, this chapter employs a Law 
& Economics Approach to better understand ‘electricity carbon leakage’ that rests 
upon ‘economic incentive structures’ and equally complex ‘regulatory framework for 
electricity’. Specifically, under the current electricity regulation, electricity carbon 

365  See Weishaar and Madani, 2014.
  Marriot and Matthews (2005) developed a similar model for calculating the emissions embodied 

in electricity transfer between various states in US. Van den Bergh et al. (2014) formulated policy 
lessons in the EU ETS from the carbon leakage discussion in Regional Greenhouse Gas Initiative 
(RGGI) and the factors that give rise to the electricity leakage concerns, namely the ‘physical 
opportunity’ and ‘financial incentives’ for the power importation. Weishaar and Madani (2014) 
examined the evidence of the electricity leakage in the EU ETS based on an analysis of the 
inconsistencies between the EU ETS and energy market integration.

  In the context of China, few papers that discussed the emissions spillover during the inter-regional 
electricity flow generally employed economic simulation. Meng et al. (2011) calculated the CO2 
emissions for the electricity sector in each province, but from a consumption perspective by 
including the inter-regional electricity transfer between the six electricity grids, in which the grid 
average fuel mix was used to calculate the emissions of import/export between provinces. Meng 
et al. (2013) applied an inter-regional input-output model to explain the China’s inter-regional 
spillover of CO2 emissions, but from a perspective of domestic production network for 2002 and 
2007. Lindner et al. (2013) developed a bottom-up model to calculate the direct CO2 emissions 
embodied in electricity export and import between Chinese provinces. In addition, Zhu et al. 
(2005) discussed the environmental impact of the inter-grid connection in China, but primarily 
from the aspect of SO2 emissions.

366  See, e.g., Pang and Duan, 2016; Zeng et al., 2016b; Wang and Zhang, 2017.
367  See Li, 2012; Grubb et al., 2015; Wang et al., 2015; Zhang, 2015; Lin et al., 2016.
  Particularly, regarding the electricity sector in the China ETS, Xun (2011) developed a model 

to identify the theoretical impacts of emissions trading on the electricity market and generators. 
Also, Li et al. (2012) applied a China State Information Center’s computable general-equilibrium 
model (SIC-GE) to analyze the short-term impact of carbon pricing, and found that the 
electricity sector is the most sensitive sector to the carbon price signal in China. Besides, Li (2012) 
pointed out several benefits of the inclusion of indirect emissions (associated with the purchased 
electricity) in the China ETS.
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leakage arises when stakeholders (generators, consumers and grids) are incentivized 
into the most economically efficient decisions for participating in the inter-regional 
electricity trade and facilitating particular inter-regional electricity flow. Further, 
environmental effectiveness, efficiency and competitiveness in the combined systems 
will be examined to assess linking implications of electricity leakage.

The chapter is structured as follows. Section 6.2 introduces the highly regulated 
intra-and inter-regional electricity markets and ‘double counting’ of electricity 
emissions in the China ETS. Section 6.3 identifies the electricity leakage in the 
China ETS (i.e. two particular forms of inter-regional electricity flow) based on an 
analysis of the incentive structure of stakeholders. Linking implications of China 
ETS’s electricity carbon leakage are examined in Section 6.4. Section 6.5 summarizes 
the main conclusions.

6.2 Electricity regulation and double counting in 
China 

Two of the most striking features of electricity regulation in China are 
introduced in this section, namely the heavy government regulation of electricity in 
China’s electricity market (sub-section 6.2.1) and the ‘double counting of electricity 
emissions’ in the China ETS (sub-section 6.2.2).

6.2.1 Highly regulated electricity market in China
This sub-section analyzes how both intra-and inter-regional electricity markets 

are strongly regulated based on an introduction of the market structure and electricity 
pricing mechanisms.

There is no significant competition in the generation, transmission and the retail 
market. The 2003 power sector reform focused on the central-government-owned 
power plants. State Power Corporation (previously monopoly in the generation, 
transmission and distribution) was split into five generating companies, two grid 
companies, and several service companies.368 The five state-owned generators 
account for most of overall power generation capacity,369 while the transmission and 

368  See Wu, 2015.
369 See Polaris power grid, 2015a. The five state-owned generators accounts for a decreasing-but-

dominating share of overall power generation capacity, respectively 47.8% in 2012, 46.5% in 
2013 and 45.3% in 2014.
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distribution remain under the ownership of the grid operators. Specifically, in China, 
there are seven inter-provincial regional networks (Northeast, Northwest, North, 
East, Central, South, and Guangdong) and five provincial networks (Shandong, 
Fujian, Xinjiang, Hainan, and Tibet). Those regional networks are run by two 
main state-owned grid companies including the State Grid Corporation of China 
(SGCC) and China Southern Power Grid (CSG).370 They each have a monopoly 
in their respective regions: the CSG controls the South and Guangdong, and the 
much larger State Power Grid controls all the others. The State Grid is responsible 
for interregional dispatch, while each regional grid subsidiary has its own dispatch 
center.371

In March 2015, the State Council of the People’s Republic of China (hereafter 
‘State Council’) released a new framework that proposed general reforms pushing 
forward on competition in the electricity generation and retail.372 Further, specifically 
for the inter-provincial/-regional electricity transactions, the ‘Notice on improving the 
price formation mechanism for the inter-provincial/-regional electricity trade’ by NDRC, 
issued in May 2015, stipulates that both the sending and receiving parties may 
renegotiate the prices approved by government.373 While a comprehensive power 
sector reform may be on its way, the reality in China suggests that this will not come 
any time soon.374 Currently, some pilots are slowly pushing forward reform in the 
electricity market. For instance, Shenzhen and western Inner Mongolia have carried 
out a reform in the formulation of the transaction/distribution prices.375 It is also 
expected that a nation-wide reform will build upon the experience gathered from 
pilots. Until this long-awaited reform is undertaken, this chapter focuses on the 
current intra-and inter-regional regulatory framework.

370  See Wu, 2015.
  In 2011, the two grid companies own more than 95% of overall national installed/transmission 

capacity. In rural areas, some independent companies may have distribution networks where the 
national grid does not reach. See Pittman and Zhang, 2010.

371  See Zhou et al., 2010; Song et al., 2013; Wu, 2015.
372  See China Energy Storage Network, 2015; State Council of China, 2015.
373  See NDRC, 2015c.
374  See Zhang, 2015a.
375  See Section 3 (1) of NDRC, 2015 d.
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1) The mandatory electricity prices in the intra-regional 
electricity market

Generators face an on-grid tariff (price for electricity sold by power generators 
to the grid) set by government using benchmark pricing for both coal-fired electricity 
and renewable electricity. On the one hand, on-grid rates for coal-fired electricity 
have been set using benchmark pricing since 2004, in which generators in the same 
technology class are given the same tariff, based on an estimate of annual output 
and fixed and variable costs for that class.376 On the other hand, the on-grid tariff 
for renewable electricity are set using regional benchmark prices (‘categorized on-
grid pricing mechanism’), except that rates for hydropower are set mainly adopting 
‘benchmark pricing’ along with other two approaches: 1) pricing on a facility-by-
facility basis; 2) ‘receiving-end backward pricing mechanism’ (introduced in 2014) 
whereby the on-grid tariff is set in reference to prices in the electricity-receiving 
region.377

Consumption prices are also set by government and demonstrate regional 
differences.378 Local provinces determine the price ladder by taking into account 
regional factors such as availability of natural resources and consumers’ affordability. 
Also, the consumption price in the same region differs among different categories of 
electricity end use (residential consumption, industrial & commercial consumption, 
and agricultural consumption), varied time periods of electricity use, various supply 
voltage and electricity capacity.379 Further, consumers – as long as they belong to 
the same category of electricity end users within the same regional grid – pay the 
same consumption price to the local grid companies (or electricity-distributing 
companies) for electricity of the same voltage and capacity level,380 regardless of the 
geographical generation locations of electricity. In other words, there is no price 
difference between the imported electricity and that locally generated for those 
consumers.

376  See Kahrl et al., 2011; Wu, 2015.
377  See Polaris power grid, 2015b.
378  See Xinhuanet, 2008. A striking characteristic of electricity prices in China is demonstrated that 

‘prices in the south are higher than the north, prices in the east higher than the west’.
379  See Xinhuanet, 2012; NDRC, 2013. For instance, the mechanism of price ladder in residential 

electricity consumption has been implemented throughout the country since 2012, and residential 
consumption price generally increases when the amount of consumed electricity increases.

380  See National People’s Congress, 2015, Art. 41.
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2) The strongly regulated inter-regional electricity trade
Most of the inter-regional electricity transactions are highly regulated to secure 

stable supply of electricity and also keep prices within acceptable bounds.381 In 
particular, two state-owned grid companies (the State Grid and South Grid) remain 
in charge of the inter-regional electricity transactions and dispatch in their respective 
jurisdictions.382 To do so, the two grid companies develop the ‘Annual plan for the 
inter-provincial/-regional electricity trade’ (hereafter ‘Annual plan’) in cooperation 
with the generating companies.383 For instance, at the beginning of each year, the 
State Grid will issue the ‘Annual guidance plan for the inter-regional electricity trade’ 
(hereafter ‘Annual guidance plan’), requiring the provincial branches to incorporate 
the inter-regional electricity transactions (indicated in this guidance plan) into the 
‘Provincial power balance arrangement’ and sign the legally binding contracts for 
purchases/sales. In this way, the Annual guidance plan may de facto turn into an 
inflexible and binding plan.

Further, electricity-pricing mechanisms differ to varied participants and different 
categories of electricity sales. On the one hand, the Inter-regional and Inter-provincial 
Electricity Trade Regulation stipulates that the electricity sellers include the licensed 
generating companies and the network entrusted by generators (e.g. State Grid or 
South Grid), while the electricity purchasers are the provincial grid companies, the 
qualified electricity-distributing companies and ‘independent consumers’ (i.e. those 
large users that are qualified to directly purchase electricity from the generators).384 
On the other hand, the inter-regional electricity trade can be categorized into three 
main types, namely 1) the ‘point to network’ sales which refer to the direct sales 
of electricity from the qualified power plants (mainly in the power bases) to the 
regional/provincial grid companies; 2) the ‘network to network’ sales which refer to 
those transactions between provincial grids; 3) the ‘point to point’ sales, i.e. those 
transactions between the generators and independent consumers.385

381  See Tan, 2011; Zheng, 2011; State Electricity Regulatory Commission, 2012; Zhang, 2013; 
Wang, 2015.

382  See State Electricity Regulatory Commission, 2003, Art. 7.
383  See id., Art. 20.
384  See State Electricity Regulatory Commission, 2012, Art. 3; State Electricity Regulatory 

Commission, 2009.
385  See Tan, 2011; Zhang, 2013.
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The first two dominating categories of transactions, namely the ‘point to 
network’ and ‘network to network’ sales, implemented transaction prices that are 
mainly mandated by government. If prices have not yet been mandated, they can 
be set through negotiations between participants with reference to both the ‘average 
on-grid tariff’ at the sending end and the ‘average purchase price’ at the receiving 
end.  Also, the transaction prices and volume in the ‘point to point’ transactions 
shall be determined through negotiations between participants of electricity 
transactions, and grid companies shall charge ‘transmission costs’ that are mandated 
by government.  Additionally, a portion of inter-regional electricity transactions 
are conducted on the electricity-trading platform and thus implement transaction 
prices through market competition.

6.2.2 Double counting of electricity emissions in the China 
ETS

In China, carbon costs and thus the carbon price signal cannot be passed from the 
side of electricity generation to the electricity users since the electricity consumption 
price is currently regulated.389 To incentivize consumers to reduce electricity use, the 
regulators require that both the electricity generators and the electricity consumer 
must surrender emission allowances for the electricity that is being produced 
and consumed (double counting). On the one hand, emissions released from the

386  See NDRC, State Electricity Regulatory Commission and National Energy Board, 2009.
387  See ibid.
388  See Zhang, 2013; Li, 2015.
389  See Li, 2012; Zhang et al., 2014.
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 electricity generation and transmission are respectively counted as the emissions at 
the electricity generators and grids, i.e. ‘direct electricity emissions’.390 

On the other hand, similar emissions are (double) counted as ‘emissions 
associated with the purchased electricity’ at the electricity consumers that are covered 
by the China ETS, i.e. ‘indirect electricity emissions’.391 Consequently, not only will 
the generators and grids be incentivized to cut emissions (by adopting, e.g., more 
energy-efficient generation technology or clean generating fuels), but the electricity 
users (e.g. industrial users) are also incentivized to reduce electricity use.392

By contrast, in the EU ETS, only ‘direct electricity emissions’ are covered393 
and allowances are auctioned to the installations of electricity generation.394 Since 

390  See NDRC, 2013-2015.
  ‘Direct emissions’ are emissions from sources that are owned or controlled by the reporting entity, 

while ‘indirect emissions’ are emissions that are a consequence of the activities of the reporting 
entity, but occur at sources owned or controlled by another entity. See Greenhouse Gas Protocol, 
http://www.ghgprotocol.org/calculation-tools/faq (last accessed on Jan. 20, 2018).

  Specifically, three broad scopes of power emissions can be categorized. Scope 1: all direct GHG 
emissions; scope 2: indirect GHG emissions from the consumption of purchased electricity, heat 
or steam; scope 3: other indirect emissions not covered in scope 2, such as the emissions associated 
with electricity-related activities (e.g. electricity losses during transmission & distribution, 
hereafter ‘T&D losses’) and the production of purchased materials and fuels. In this dissertation, 
for convenience purposes, emissions related to the T&D losses are considered as ‘direct emissions’ 
(at the electricity supply side) to contrast with ‘indirect emissions’ (at the electricity consumption 
side).

  Altogether, ‘direct electricity emissions’ in this dissertation refer to emissions associated with 
certain amount of electricity from its generation, transmission and distribution, whereas ‘indirect 
electricity emissions’ are calculated when the same amount of electricity is consumed. 

391  See NDRC, 2014a, Art. 47.
392  See Li, 2012; Zhang et al., 2014.
393  In the EU ETS, the operator shall assign all emissions from the combustion of fuels at the 

installation to the installation, regardless of exports of heat or electricity to other installations. 
The operator shall not assign emissions associated with the production of heat or electricity that 
is imported from other installations to the importing installation. See Annex IV in Commission 
Regulation (EU) No 601/2012 of 21 June 2012 on the monitoring and reporting of greenhouse 
gas emissions pursuant to Directive 2003/87/EC of the European Parliament and of the Council 
Text with EEA relevance.

394  According to Art. 10 of the revised ETS Directive 2003/87/EC (by Directive 2009/29/EC), 
from 2013 onwards, Member States shall auction allowances which are not allocated free of 
charge in accordance with Article 10a and 10c. This means in the third phase of the EU ETS 
(2013–2020), auctioning becomes the default method for allocating allowances and the share of 
allowances auctioned will rise progressively each year. See http://ec.europa.eu/clima/policies/ets/
index_en.htm, last accessed on 1st February 2015.
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generators have to purchase allowances to cover their emissions, they increased the 
electricity prices to pass the carbon costs to electricity consumers.395 In this case, the 
EU ETS inflates the costs of electricity consumption, because consumers have to 
pay higher electricity bills and thus ‘indirect carbon costs’.396 As a result, electricity 
consumers are incentivized to reduce electricity use in the EU, even though they are 
not required to surrender allowances covering electricity emissions in the EU ETS.

6.3 Electricity leakage implications in the China ETS: 
evidence from the regulatory framework of inter-
regional electricity trade

By examining economic incentive structure of stakeholders in the inter-regional 
electricity trade, this section first introduces the background for the inter-regional/-
provincial electricity flow (sub-section 6.3.1), among which two particular forms of 
inter-regional/-provincial electricity flow are then identified as the electricity leakage 
in the China ETS (sub-section 6.3.2).

6.3.1 Incentive structures for the inter-provincial/-regional 
electricity flow

This sub-section analyzes how the stakeholders (e.g. generators, electricity 
consumers and grids) are economically incentivized to participate in the inter-

395  See, e.g., Sijm et al., 2006; Carbon Point, 2008; Frondel et al., 2012; Jouvet and Solier, 2013; 
Schröder, 2013; Woerdman et al., 2013; Bönte, 2015.

  Specifically, there has been a quite heated political and public debate, (especially) when allowances 
(to power sector) were largely freely allocated. Specifically, power generators have made additional 
profits – generally referred to as ‘windfall profits’ – by incorporating these emissions rights as 
‘opportunity costs’ in the calculation of the cost price and passing on to consumers (Woerdman 
et al., 2013).

  Sijm et al. (2006) also presents some empirically estimated rates of passing through CO2 
opportunity costs (of EU ETS) to power prices in Germany and the Netherlands. Point Carbon 
(2008) calculated that, during the period 2005–2007, pass-through levels vary between 75 and 
100% in both Germany, the United Kingdom and Spain, between 0 and 75% in Italy, and 
between 45 and 65% in Poland. Jouvet & Solier (2013) also calculated, compared and analyzed 
the extent of CO2 cost pass-through to electricity prices in the EU using an empirical model.

396  See, e.g., Woerdman et al., 2009; Frondel et al., 2012; Schröder, 2013; Bönte, 2015.
  It bears mentioning that the most electro-intensive sectors in the EU ETS may be compensated 

for increases in electricity costs resulting from the ETS through national state aid schemes. See 
Art. 10a(6) of Directive 2003/87/EC.
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regional electricity trade and thus facilitate the electricity flow based on an analysis 
of technical and regulatory opportunities.

First, ‘technical opportunities’ generally refer to those geographical disparities, 
resources characteristics and technical issues/limitations of generation/transmission 
that may generate the need for inter-regional electricity flow. For one thing, as 
mentioned above, China has large spatial disparities between the load centers 
and energy resources as well as between regions with resources.397 Some natural 
resources like coal could be physically transported to the coal-fired power plants, 
but resources for other types of electricity (e.g. hydropower or wind power) cannot 
be easily transferred,398 generating the demand for the inter-regional electricity 
trade. For another, the territory of China spans several tens of longitudinal and 
latitudinal degrees,399 and climatic differences across the country may create time 
inconsistency in electricity demand (e.g. increasing demand for electricity in cold 
winter) and supply (e.g. fluctuating wind and sunlight period), generating further 
demand for the inter-regional electricity trade. Accordingly, three nationwide power 
transmission corridors (namely the north, the center and the south corridors) were 
built to promote the power networks’ interconnection and transmit power from the 
west to the east,400 facilitating the inter-regional electricity flow to a certain extent.401

Second, ‘regulatory opportunities’ refer mainly to the legal rules and regulations 
as well as the administrative/institutional setup and operation pertaining to the 
inter-regional electricity trade. Certain regulatory aspects may give rise to both 

397  See Kahrl et al., 2011.
398  For instance, each hydro project has its very own hydrological and geological requirements. In 

this sense, technical limitations of generation may also generate demand for the inter-regional 
electricity transfer.

399  See Zhou, 2002.
400  See Pittman and Zhang, 2010; Zhou et al., 2010.
401  It bears mentioning that the current limited transmission capability and the stability problems 

of transmission systems have curbed the magnitude of inter-grid transmission. See Zhou, 2002. 
pp. 7-8; Zhou et al., 2010, pp. 4303-4309; Kahrl et al., 2011, pp. 4034-4035; Cableabc, 2015; 
National Energy Board, 2015; Wu, 2015. 

  Admittedly, some new technologies could be adopted to improve the transmission capacity and 
system stability to a certain extent, e.g. compact power transmission technology, series/parallel 
compensation technology and high voltage controlled shunt reactor (see Zhou, 2002, pp. 8-10; 
Zhou et al., 2010, pp. 4309-4312). Still, the infrastructure costs of network integration and 
technical costs to address those capacity and stability issues may discourage the grids to facilitate 
the inter-regional electricity flow. 
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environmentally beneficial and non-environmentally beneficial inter-regional 
electricity flow. On the one hand, for instance, the potential implementation of 
‘renewable electricity consumption quota’ may politically incentivize the provincial grid 
companies to import the renewable electricity and thus facilitate the environmentally 
beneficial electricity flow mainly for two reasons. First, they are obliged to fulfill such 
quota that is associated with local consumption of renewable electricity (hydropower 
excluded).402 Second, they have the authority to import renewable electricity when 
developing the ‘Annual plan’ (see above, section 6.2.1) and will be prone to do so 
especially when the locally generated renewable electricity is not yet sufficient to 
meet the quota.

On the other hand, the above-mentioned mandatory plan for the inter-regional 
electricity trade (e.g. Annual guidance plan) may stipulate unnecessary transactions 
and thus potential ‘non-environmentally beneficial electricity flow’. This can be 
exemplified by a case given in the ‘Regulatory report on the order of electricity trade in 
the Central Grid (2014)’.  Even though the electricity supply in the Central Grid 
has already exceeded its demand between January and April 2013, a large number 
of electricity was still transferred inter-regionally into the Central Grid from Shanxi 
province (in the North Grid), simply because such transaction had been previously 
indicated in the ‘Annual guidance plan’.

Allowing for both technical and regulatory opportunities, ‘economic drivers’ 
(e.g. market characteristics, electricity prices) will ultimately stimulate both the 
electricity purchasers and sellers into the most economically efficient investment 
decisions, which will then be reflected in the inter-regional electricity transactions. 
On the one hand, the grid companies and ‘independent consumers’ could be 
incentivized to actively participate in the inter-regional electricity trade as ‘electricity 

402  According to the current draft (approved in principle by NDRC in August 2014), the ‘renewable 
electricity consumption quota’ refers to the renewable electricity that has been locally consumed 
(hydropower excluded) including the renewable electricity imported but excluding the exported. 
In this sense, both provincial governments and grid companies – especially in the provinces/
regions where renewable electricity is not affluent – may be politically incentivized to curtail the 
exportation of renewable electricity but encourage its importation. See Arts. 2,3,5,6 in National 
Energy Board, 2012; see also 21st Century Business Heral, 2014; Chinese Industry Research 
Network, 2014.

403  See National Energy Board, 2014.
404  See ibid.
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purchasers’.405 Since the government-mandated on-grid tariffs and consumption 
prices demonstrate regional differences, the locally generated may sometimes cost 
more than the imported, i.e. when the local on-grid tariff exceeds the sum of 
the selling price (charged by the sending end in the inter-regional sales) and the 
transmission price (mandated by government). Accordingly, the grid companies – 
that mainly benefit as ‘electricity sellers’ in the intra-regional electricity trade from 
the difference between the regulated selling price and the purchase price – and those 
independent electricity consumers will both be incentivized to import cheaper 
electricity.

On the other hand, certain generators may be incentivized to participate in 
the inter-regional electricity trade as ‘electricity sellers’. For instance, qualified 
hydropower plants could benefit from a recently introduced pricing mechanism 
for hydropower, ‘receiving-end backward pricing mechanism’.406 According to this 
new mechanism, the selling price for the hydropower – generated and sent inter-
regionally/-provincially by newly built hydro-power plants (built after February 1st, 
2014) – is the difference between the purchase price (i.e. price paid by the receiving 
end) and the transmission price (T&D line loss included).407 Since the purchase 
price can be determined through negotiations between the sending and receiving 
ends (in reference to the average purchase price in the power-receiving area), the 
qualified hydropower plants could sell the hydropower at a higher price than would 
otherwise be achieved in the intra-regional electricity trade (i.e. the local on-grid 
benchmark tariff).408

405  As mentioned above, the ‘independent consumers’ are qualified to directly purchase electricity 
from the generators in the inter-regional ‘point to point’ sales, while other dependent consumers 
can only purchase electricity from the local grids but not directly from generators.

406  See NDRC, 2014b; Polaris power grid, 2015b.
407  See NDRC, 2014b.
408  See Polaris power grid, 2015b. 
  Despite the on-grid tariff in the intra-regional trade is mostly regulated, hydropower plants could 

receive a higher selling price in the inter-regional trade (through negotiations). In those cases the 
regulated on-grid tariff in the power-receiving area is often higher than the regulated local on-grid 
tariff in the power-sending area.
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6.3.2 Evidence for the electricity carbon leakage in the 
China ETS

This sub-section identifies two particular forms of inter-regional electricity 
flow as the electricity leakage in the China ETS – the electricity leakage of ‘direct 
electricity emissions’ at generators’ side and ‘indirect electricity emissions’ at 
electricity consumers’ side (mainly in the industrial sectors).

1) Inter-provincial leakage of direct electricity emissions
‘Carbon leakage of direct electricity emissions’ refers to the electricity emissions 

spillover when generators shuffle resources (e.g. by transferring the generation 
location or resources) from the ETS regions to the less-regulated ETS regions due to 
potential regional differences in the ETS rules.

Generators covered by the ETS are legally required to surrender allowances for 
‘direct electricity emissions’ and, potentially, ‘indirect emissions’ associated with the 
purchased electricity/heat. Specifically, the ‘direct emissions’ of generators include 
the combustion and desulphurization emissions that are largely contingent on the 
generation techniques and fuels adopted. Even though the uniform MRV guideline 
is adopted by the NDRC, the stringency level in the coverage and allocation for 
generators may still differ across different regions (see Table 6-1). This is because 
provincial DRCs are legally allowed to adopt ‘expanded coverage’ (e.g. lower 
thresholds) or ‘more stringent allocation’ (provided being approved by NDRC) and 
hence may deviate from national standards.409

409  See NDRC, 2014a, Arts.7, 12; NDRC, 2016b, Arts.5, 9.
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Table 6-1 Potential regional differences of the ETS rules in the Chinese electricity 
sector (Phase I)

Coverage threshold for annual emissions Allocation MRV: REEFs adopted for
‘indirect electricity emissions’a
(KgCO2/kWh)

National rules - 26,000 tonnes
 (or 10,000 tonnes of standard coal equivalent).
- Base year: 2013-2015.
- Lower threshold allowed provided being approved by NDRC.

Benchmarking allocation formula (Combined 
Heat-and-Power (CHP) generation excluded):

A = 

- Bi: uniform carbon emissions benchmark (for 
particular category of power generating unit 
considered) adopted by NDRC.
- Fp: ‘adjustment coefficient’ adopted by 
provincial DRCs;
potentially demonstrating ‘regional 
difference’ due to different ‘regional economic 
development’ and ‘industrial planning’ (see 
Section 3.1).

A: the amount of allowances allocated;  
N: the amount of generating units. 
Fl: the cooling adjustment coefficient;  
Qi: the generation output of the generating 
unit considered.

Varied by 6 regional grids:
East China: 0.7035
North China: 0.8843
Northeast China: 0.7769
Central China: 0.5257
Northwest China: 0.6671
South China: 0.5271

Pilots Beijing - 5,000 tonnes (base year: 2009-2012) - Most likely remaining 
below national entry 
threshold
(see Section 3.1).

0.8843

Tianjin - 20,000 tonnes (2009-2012)

Shanghai - 20,000 tonnes (2010-2011) 0.7035

Fujian - 5, 000 tonnes of standard coal    
 (2013-2015)

Guangdong - 20,000 tonnes (2011-2012) 0.5271

Shenzhen - 3,000 tonnes (2009-2012)

Chongqing - 20,000 tonnes (2008-2012) 0.5257

Hubei - 60,000 tonnes of standard coal 
equivalent (2010-2011)

- Requiring 
harmonization.

Source: Allocation Plans in pilots (2013-2016); NDRC, 2014c; Ideacarbon, 2016a; Ideacarbon, 2016b; 
NDRC, 2016a; NDRC, 2016b; NDRC, 2016c; Ideacarbon, 2017a; NDRC, 2017; Wang et al., 2017.

a  The latest ‘average regional electricity emissions factors (REEFs)’, issued by NDRC in 2012, are 
referred (see Section 3.2).
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Table 6-1 Potential regional differences of the ETS rules in the Chinese electricity 
sector (Phase I)

Coverage threshold for annual emissions Allocation MRV: REEFs adopted for
‘indirect electricity emissions’a
(KgCO2/kWh)

National rules - 26,000 tonnes
 (or 10,000 tonnes of standard coal equivalent).
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- Lower threshold allowed provided being approved by NDRC.

Benchmarking allocation formula (Combined 
Heat-and-Power (CHP) generation excluded):

A = 

- Bi: uniform carbon emissions benchmark (for 
particular category of power generating unit 
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- Fp: ‘adjustment coefficient’ adopted by 
provincial DRCs;
potentially demonstrating ‘regional 
difference’ due to different ‘regional economic 
development’ and ‘industrial planning’ (see 
Section 3.1).

A: the amount of allowances allocated;  
N: the amount of generating units. 
Fl: the cooling adjustment coefficient;  
Qi: the generation output of the generating 
unit considered.

Varied by 6 regional grids:
East China: 0.7035
North China: 0.8843
Northeast China: 0.7769
Central China: 0.5257
Northwest China: 0.6671
South China: 0.5271

Pilots Beijing - 5,000 tonnes (base year: 2009-2012) - Most likely remaining 
below national entry 
threshold
(see Section 3.1).

0.8843

Tianjin - 20,000 tonnes (2009-2012)

Shanghai - 20,000 tonnes (2010-2011) 0.7035

Fujian - 5, 000 tonnes of standard coal    
 (2013-2015)

Guangdong - 20,000 tonnes (2011-2012) 0.5271

Shenzhen - 3,000 tonnes (2009-2012)

Chongqing - 20,000 tonnes (2008-2012) 0.5257

Hubei - 60,000 tonnes of standard coal 
equivalent (2010-2011)

- Requiring 
harmonization.

Source: Allocation Plans in pilots (2013-2016); NDRC, 2014c; Ideacarbon, 2016a; Ideacarbon, 2016b; 
NDRC, 2016a; NDRC, 2016b; NDRC, 2016c; Ideacarbon, 2017a; NDRC, 2017; Wang et al., 2017.
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Further, in practice, different levels of stringency in the ETS rules (such as 
coverage and allocation rules) can be materialized as follows. On the one hand, 
the coverage threshold (for annual carbon emissions) determines whether a firm 
is covered by the ETS, since the China ETS regulates at the firm level not the 
installation level. With different coverage thresholds among different regions, similar 
entities may be covered in one region but not in another. Accordingly, generators 
can avoid abatement obligations by transferring the generation location to another 
region with a higher coverage threshold. For instance, evidence shows that most of 
the pilots (Hubei excluded) have already adopted lower coverage thresholds (Table 
6-1). It is less likely that these pilots will simply abandon the previous coverage 
rules after they are included in the national ETS. This is mainly due to their climate 
ambitions and, more importantly, a lower national coverage-threshold later on 
that has been officially confirmed.410 In this case, the currently different coverage 
thresholds among pilots – e.g. from 3, 000 tonnes of CO2 in Shenzhen to 20,000 
tonnes of CO2 in Shanghai/Guangdong (see Table 6-1) – could shed a light upon 
the potential magnitude of future regional differences on this matter.

On the other hand, despite a uniform allocation method that is applied 
nationally for the power sector (e.g. emissions benchmark Bi, see Table 6-1), 
provincial DRCs may be incentivized to apply different ‘adjustment coefficients’ 
to the allocation (‘Fp’, see Table 6-1) for policy considerations such as ‘regional 
economic development’ and ‘industrial planning’.411 Such variations in ‘adjustment 
coefficients’ may give rise to different stringency levels of allocation and thus lead to 
different amounts of allowances allocated for similar covered entities. Accordingly, 
by shifting the generation to the less-regulated ETS regions, the relocated generators 
could receive more allowances and have their abatement costs reduced.

Altogether, potential variations in the ETS rules could place different carbon 
cost burdens upon comparable covered generators in different regions. Given that 
the electricity sector is the most sensitive sector in China to the carbon cost signal,  
generators in the ETS regions may be incentivized to reduce carbon costs simply by 
shuffling resources (without further abatement) to the less-regulated ETS regions. 
This can be realized in three main ways.

410  See Ideacarbon, 2016c; Ideacarbon, 2016d.
411  See NDRC, 2016c; Ideacarbon, 2017a.
412  See Li et al., 2012.
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The first channel is to transfer the geographical location of generation. But 
in practice, this could be of limited influence since carbon costs may not be the 
primary concern when it comes to selecting a generation location. Also, relocating 
the generation cannot be easily done for certain types of power plants (e.g. 
hydropower, wind power), due to the geological requirements or technical difficulty 
of transferring energy resources. Moreover, regulatory obstacles such as the local 
protectionism of the government may discourage inter-regional transfer of large 
taxpayers (e.g. coal-fired plants).

A second way is to transfer the generation of resources (i.e. production input for 
generation) such as coal and gas. Still, this could be of limited relevance in practice 
since physically transporting resources for generation in large amounts and over long 
distance could be rather costly.

In light of the obstacles to a transfer of generation or resources, the third and 
most likely channel for the generators is through a simple shift in the generation 
output between different provinces/regions. For instance, for the trans-provincial/-
regional generating companies, they can shuffle resources merely by increasing the 
electricity generation output in one area (the less-regulated ETS regions) while 
reducing the output in another without a physical transfer of generation location/
resources. Accordingly, those generators, ceteris paribus, could have their covered 
emissions reduced (higher coverage threshold) or receive more allowances (more 
lenient allocation) without substantial abatement (emissions leakage).

Consequently, with the ‘leakage of direct electricity emissions’ to the less-
regulated ETS regions, more allowances will be rendered available in China’s system 
despite no further abatement (additionality/hot-air issues and environmental integrity 
concerns). Accordingly, those additional allowances will bring down the carbon 
price and thus discourage the abatement incentives in the system, undermining 
environmental effectiveness. In the long term, dynamic environmental effectiveness 
of the China ETS will also be jeopardized, with carbon leakage embodied in the 
above-mentioned generation-capacity transfer and a following decline of ‘actual 
abatement’ in the system.

2) Inter-regional leakage of indirect electricity emissions
As defined above, ‘direct electricity emissions’ in this dissertation refer to 

the emissions associated with a certain amount of electricity from its generation, 
transmission and distribution, whereas ‘indirect electricity emissions’ are calculated 
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when the same amount of electricity is consumed. For electricity consumers falling 
under the ETS, the ‘indirect electricity emissions’ are calculated by multiplying the 
amount of purchased electricity with a corresponding regional electricity emissions 
factor (REEF) that diff er across regions.413 Since indirect emissions are calculated in 
one regional grid with one uniform REEF, ‘leakage of indirect emissions’ arises from 
the demand side on a regional level (not provincial level). Accordingly, diff erent 
indirect emissions calculated associated with similar amount of electricity may give 
rise to leakage, along with a fl ow of electricity from regions with high REEFs to 
regions with low REEFs. In 2011, approximately 35 billion kWh of electricity was 
transferred in this direction.414

Th ere is still some uncertainty about how the REEFs will be determined. Th e 
national MRV guideline only stipulates that REEFs adopted are those issued in the 

413  See NDRC, 2013-2015.
414  See China Electricity Council, 2012.

Fig. 6-1 Electricity fl ow from regions with high REEFs to regions with lower REEFs 
in China (2011)

Source: China Electricity Council, 2012; NDRC, 2014c.
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most recent year by the national authority (i.e. NDRC). But it is still unknown 
which REEF will be applied for the national ETS. Currently there are two REEFs 
that are being used in different pilots and one of them is therefore likely to be 
adopted in the China ETS.415

One REEF is the ‘benchmark emissions factors for the regional grids’ (hereafter the 
‘benchmark REEF’) issued by the NDRC.416 It was originally designed for CDM/
CCER projects development417 but has been used in practice to calculate the indirect 
emissions associated with the electricity consumption (e.g. in the Shenzhen Pilot).418 
The benchmark REEF does not fully consider the environmental effect of regional 
electricity importation.419 Moreover, it does not consider the renewable electricity.

The other one is the ‘average CO2 emissions factors for the regional grids’ (hereafter 
the ‘average REEF’) issued by the National Center for Climate Change Strategy 
and International Cooperation (NCSC). This center is affiliated to the NDRC. 
According to NDRC, the average REEF can be used to calculate the indirect 
electricity emissions.420 Its calculation considers the net importation of electricity 
from other regional grids or countries and their electricity emissions factors (see 

415  For instance, the ‘benchmark REEF’ is adopted in the Shenzhen pilot as the default electricity 
emission factors (specifically, the EFgrid,OMsimple in the South Grid in the ‘2009 - 2011 China 
benchmark emissions factors in the regional grids’). See p. 29 in ‘Specification with guidance 
for quantification and reporting of the organization’s greenhouse gas emissions (SZDB/Z 69 - 
2012)’, issued on Nov. 6, 2012 by Market Supervision Administration of Shenzhen Municipality.

  The 2010 ‘average REEF’ is adopted in the Tianjin pilot (specifically, the average REEF on the 
Tianjin municipality level but not on the regional level). See Table B-3 ‘Default emission factors 
for the purchased electricity/heat’ in ‘Tianjin MRV guideline’.

  Additionally, the Shanghai pilot applies neither of them. Instead, the default factors are calculated 
according to ‘Shanghai 2010 energy balance table’ and ‘Greenhouse gas inventory’. See p 12 in 
Shanghai GHG emissions MRV Guidelines (SH/MRV-001-2012) issued on Dec. 11, 2012 by 
Shanghai Municipal DRC.

  The REEFs issued by the regional grids – despite being widely used – are not discussed since they 
are not calculated by the authority and thus less likely to be employed in the national ETS.

416 For the detailed calculation of the benchmark REEF, see http://cdm.ccchina.gov.cn/zyDetail.
aspx?newsId=52507&TId=160.

417  See NDRC, 2015e, para.1.
418  See Song et al., 2013; Lv; 2014.
419  In case of electricity exports to the regions with a higher benchmark REEF, there would of course 

be opposite effects on the environment.
420  See NDRC, 2014c, para.1.
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formula 1).421 The ‘average REEF’, however, only takes into account the combustion 
emissions from fossil fuels (non-fossil fuels excluded) and thus far is mostly issued 
with considerable delay (the average REEFs for 2011/2012 were issued only in 
September 2014).422

Average REEF

EFgrid, i =        (1)

Emgrid, i = ∑m (FCm  NCVm             (2)

Note: EFgrid,i, EFgrid,j and EFk are the average electricity emissions factors in regional grid i, another regional 
grid j and another country k. Egrid,i is the annual aggregate generation volume within the geographical scope 
of regional grid i, while Eimp,j,i and Eimp,k,I represent the net imported electricity volume from regional grid j 
and the country k. Emgrid,i refers to the combustion emissions from all the fossil fuels (during the generation) 
within the grid i.

Whichever REEF will be adopted, either of them can give rise to electricity 
carbon leakage.

The benchmark REEF does not fully consider the carbon content of (regional) 
electricity imports as it applies the local regional REEF423 irrespective of the actual 
carbon content of electricity imports. Consequently, the factual indirect electricity 
emissions will be under-calculated (‘importation effects’) in case of electricity imports 
from regions that have a higher REEF benchmark and hence give rise to electricity 
leakage and environmental integrity concerns.424

421  In the formula 1, when the local regional grid i imports electricity from another grid j (i.e. Eimp,j,i), 
since the emissions factor for the imported electricity (EFgrid,j) has already been considered into 
the calculation of the ‘average REEF’ (EFgrid,i), according GHG emissions (associated with the 
imported electricity) produced during the generation (‘importation effects’) will be accounted as 
well, see ∑j(EFgrid,j×Eimp,j,i).

422  See NDRC, 2014c.
423  See NDRC, 2013-2015; Li, 2012; Song et al., 2013; Zhang et al., 2014.
424  REEF merely represents the average green level of generation in one region. Hence, it is likely 

that the imported electricity is de facto cleaner than the locally generated. Still, indirect electricity 
emissions are under-calculated on the whole in those cases, since the clean imported electricity 
has already been reckoned into the calculation of REEF in the power-exporting region.
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Also, in the case of ‘average REEF’ indirect electricity emissions will be 
under-calculated, although the average REEF does take into account the carbon 
content of imported electricity (see formula 1 above). Indirect emissions will be 
under-calculated in the case of locally generated (Egrid,i) and the imported (∑jEimp,j,i) 
electricity. In principle, the direct electricity emissions calculated for the generators 
are equal to the indirect electricity emissions counted for the electricity consumers 
(line loss during transmission & distribution excluded).425 But the measurement of 
electricity emissions in practice is not the case. In other words, different amount 
of emissions are counted between direct and indirect emissions associated with the 
same amounts of electricity. For one thing, the direct electricity emissions currently 
calculated the combustion emissions (only from the fossil fuels, e.g. biofuel excluded) 
during the generation and the CO2 emissions produced during the desulfurization 
process for the coal-fired power plants.426 For another, the ‘average REEF’ – if 
applied to calculate indirect electricity emissions – considers only the combustion 
emissions from the fossil fuels (see Emgrid,i).427 Altogether, both direct and indirect 
electricity emissions fail to include the combustion emissions from non-fossil fuels, 
and indirect emissions further leave out the CO2 emissions produced during the 
desulfurization process for the coal-fired power plants (‘under-calculation effects’).428

Still, the adoption of the ‘average REEF’ could give rise to electricity leakage 
concerns, for instance, when region i with a lower REEF (EFgrid,i) imports cheaper-
but-dirtier electricity from region j (with a higher REEF).429 In other words, the dirtier 
electricity is further generated in grid j and exported to replace or complement the 
electricity demand in region i (with cleaner local generation). Altogether, with such 

425  As indicated before, emissions during the transmission and distribution (e.g. the line losses) are 
not discussed in this chapter for convenience purposes, since they accounted for a rather small 
percentage of electricity emissions.

426  See NDRC, 2013-2015.
427  The indirect emissions calculated for clean and dirty electricity do not differ (to electricity 

consumers). In this sense, there will be no substitution or guidance effects to incentivize those 
consumers to purchase clean electricity. This is not discussed since it is beyond the scope of the 
chapter (i.e. electricity leakage).

428  It bears mentioning that the electricity emissions leakage has yet to happen since such ‘under-
calculated effects’ occur without the inter-regional electricity flow.

429  Generators in region j – if with lower carbon costs – would have carbon competitive advantage 
over region i and thus be able to offer cheaper electricity during the inter-regional trade.
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a electricity flow, a further ‘under-calculation effects’430 (for the indirect emissions) – 
associated with the imported electricity (i.e. Eimp,j,i) – will cause electricity leakage.431

To sum up, with both REEFs, this particular inter-regional electricity flow 
leads to the indirect electricity emissions under-calculated (electricity leakage). 
Accordingly, in the long run, the ratio of direct emissions calculated (to the indirect 
emissions) in the ETS will increase in both cases but for different reasons. On the 
one hand, in the case of the benchmark REEF, this ratio arises because the carbon 
content of the imported electricity is not fully counted and the indirect emissions 
for the imported are generally under-calculated (‘importation effects’). On the other, 
when the average REEF is adopted, indirect emissions for the imported electricity 
are under-counted (i.e. the ‘under-calculation effects’). When dirtier electricity is 
further generated to complement an increased demand in the region with cleaner 
generation, the ‘further under-calculation effects’ (identified above) with regard 
to the particular inter-regional flow will cause electricity leakage. Meanwhile, 
the proportion of direct emissions arises mainly because CO2 emissions from the 
desulfurization process are not considered.

As a result of such electricity flow, different effects may arise in the short and 
long run. In the short term, actual electricity emissions may increase compared to 
the scenarios without such flow (environmental effectiveness jeopardized), since 
the dirtier imported-electricity is used to replace or complement the cleaner locally 
generated electricity. Moreover, there will not be any change to the allowances 
surplus nor the carbon price. This is because generators in the China ETS are granted 
allowances using output-based allocation methods: benchmarking (see Table 6-1).432 
When the local generators reduce the power output due to the upcoming electricity 

430  The ‘under-calculation effects’ refers to the under-calculation of CO2 emissions released from 
the non-fossil fuels combustion and desulfurization from the coal-fired power plants, when the 
average REEF is adopted to count the indirect emissions for the imported electricity. Hence, it 
bears mentioning such under-calculation effects do not occur when other fossil fuels (e.g. natural 
gas) are used for generation.

431  It bears mentioning the adoption of the ‘benchmark REEF’ would give rise to similar under-
calculation effects (electricity leakage) since it does not consider the renewable electricity either.

432  An exception is that the ‘historical carbon intensity reduction method’ is adopted for CHP 
generation (see Table 6-1).
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importation and the electricity emissions decrease,433 accordingly they will receive 
fewer allowances. The same goes for the generators in the electricity-exporting regions 
(i.e. increasing electricity emissions and a pro rata increase in the allowances). As a 
result, the surplus and carbon price remain unchanged since the supply and demand 
of allowances in the whole system have changed to the same extent within a certain 
range.434

In the long term, as analyzed above, this particular electricity flow increases the 
proportion of direct allowances (to the indirect allowances). Accordingly, the China 
ETS – originally covering both upstream and downstream systems – may gradually 
move towards an ‘upstream ETS’.435 First, more abatement burdens may be shifted 
to generators (water-bed effects), possibly decreasing the political acceptability of the 
ETS (distributional effects) since generators in China’s system are under increasing 
abatement pressure and cannot pass on the carbon costs to the downstream grid 
or electricity-consumers. Second, an upstream ETS may bring more direct control 
and thus meet the environmental objective with a lower level of uncertainty.436 Such 
uncertainty may partially arise from the fact that the current electricity prices are 
highly regulated and the carbon cost signal cannot be passed from the generators 
to consumers, resulting in generators’ failure to comply. Third, it may enhance the 
efficiency in the sense that the potential scale effects of abatement at the generators 
may bring down the aggregate abatement costs. In addition, transaction costs may 

433  Since the Annual plan is oftentimes developed the year ahead, local generators will be notified 
of the upcoming electricity importation and adjust their generation output accordingly. Further, 
this chapter assumes that regulators will have enough time and capacity to incorporate the above-
mentioned changes into the process of allocation.

434  It bears mentioning the supply of allowances in the China ETS can only increase to a certain 
extent due to the upper-limit of aggregate allowances (despite the intensity-based cap adopted in 
China). See Zeng et al. (2016).

435  In any industry, there is a vertical chain of production and consumption, with several ‘layers’ 
from initial production to final consumption (Kerr & Duscha, 2014, p 6). In terms of the 
electricity sector, an upstream ETS regulates only the emission sources (generators, e.g. in the 
EU ETS), while a downstream ETS regulates emissions relating to the consumption of electricity 
at the electricity consumers’ side. Since the Chinese regulators require that both the electricity 
generators and electricity consumers must surrender emission allowances for the electricity that 
is being produced and consumed (double counting), the China ETS covers both upstream and 
downstream system.

436  See Kerr & Duscha, 2014.
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also be reduced because of the higher emissions per regulated entity and fewer 
regulated entities involved.437

6.4 Linking the China ETS to the EU ETS: implications 
of China ETS’ electricity leakage for the EU

As analyzed above, an EU-China ETS, although only likely to materialize in the 
longer term, remains a crucial issue towards global climate change mitigation efforts 
that certainly merits further attention in the literature. Specifically, with a hypothetic 
linkage between both ETSs, this section analyzes the implications of China ETS’ 
electricity leakage for the EU ETS based on the analysis of two particular categories 
of electricity carbon leakage in section 6.3. Particularly, environmental effectiveness/
integrity, competitiveness and efficiency concerns are addressed.

To begin with, both types of leakage (of direct and indirect electricity emissions) 
in the China ETS will certainly undermine the environmental integrity of the linked 
ETSs but may jeopardize the environmental effectiveness of the EU ETS in different 
ways. As analyzed above, the ‘electricity leakage of direct electricity emissions’ on the 
supply side in the China ETS renders more allowances available in the China ETS 
and brings down the carbon price. In this case, more cheaper allowances – ceteris 
paribus – will flow from China’s system into its linking partner. Meanwhile, the 
abatement incentives in the EU ETS will most likely be discouraged due to the 
carbon price decrease, thus jeopardizing environmental effectiveness in the EU ETS.

By contrast, the ‘electricity leakage of indirect electricity emissions’ on the 
demand side in the China ETS will not change the allowances surplus or carbon price 
in China’s system, since in this case both granted allowances (supply) and covered 
emissions (demand) inflate to the same extent within a certain range. Accordingly, 
the environmental effectiveness of the EU ETS will not be immediately or directly 
undermined but may still be compromised especially in the long term – with the flow 
of dirtier electricity from the regions with higher REEF to other regions with lower 
REEF. This is because – with the current carbon regulatory framework – the China’s 
system and thus the linked systems will be granting increasing allowances to dirtier 
generators and encouraging cheap-but-dirty electricity to replace or complement the 

437  See ibid.
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cleaner electricity in those regions (with lower REEF), hence discouraging abatement 
incentives in the linked systems (dynamic environmental effectiveness jeopardized).

Second, electricity leakage in the China ETS may give rise to competitiveness 
concerns to the covered entities (industrial sectors) in the linked systems. Specifically, 
it may affect the competitive position of ‘independent consumers’ (normally large 
users in the industrial sectors) in China’s system but not of the ‘dependent consumers’. 
On the one hand, compared to scenarios without such flow, dependent consumers 
pay to the grid companies (or electricity-distributing companies) the same electricity 
consumption costs (that are mandated by government) and the same carbon costs 
associated with indirect electricity emissions (that are calculated with the same local 
REEF). On the other, since independent consumers are legally allowed to directly 
purchase electricity from generators in other provinces/regions, they are able to 
import dirtier electricity at a cheaper electricity price without shouldering higher 
carbon costs. As a result, competitive distortions may result in the sense that large 
electricity users in the industrial sectors (i.e. independent electricity consumers) gain 
a competitive advantage over their competitors in the EU ETS.

Furthermore, one prominent issue that certainly causes competitive and 
efficiency concerns is ‘double counting’ (the fact that electricity emissions are 
covered and measured at both generation and consumption side) in the China 
ETS. The very few papers available that discussed double counting have generally 
expressed concerns towards it.438 In the context of linking, the indirect emissions of 
the purchased electricity are covered and measured in the China ETS but not in the 
EU ETS. It seems at first glance to be different coverage & MRV rules between the 
two systems. Since different coverage and MRV rules between the linked systems 

438  Sorrell (2003a) pp. 692-696 identified ‘double counting’ of emission reductions as one problem 
raised by the coexistence of the EU ETS with the UK Renewables Obligation (RO) and the UK 
Energy Efficiency Commitment (EEC). Ellis & Tirpak (2006) p. 22 and Jakob-Gallmann (2011) 
p. 286 generally mentioned that ‘care and appropriate accounting procedures would be needed’ to 
avoid double counting and ensure environmental integrity of the system. Schneider et al. (2015) 
assesses how double counting can occur and how it could be addressed at the international level.
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may lead to competitiveness and efficiency issues,439 double counting may potentially 
cause similar concerns.

However, further scrutiny may suggest the other way. Double counting in 
the China ETS may actually serve to reduce the potential efficiency concerns and 
competitive distortions between the electricity consumers in both systems. This is 
because electricity consumers under both systems will both shoulder carbon costs as 
a result of ‘double counting’: the Chinese electricity consumers under the ETS will 
pay for the ‘direct carbon costs’ that are associated with indirect electricity emissions, 
while the electricity consumers in the EU ETS pay for the ‘indirect carbon costs’ that 
are reflected by the electricity price increase. Further, industrial sectors (electricity 
consumers) in both systems will de jure be compensated to a certain extent by the 
ETSs.440 For one thing, in the EU ETS, the most electro-intensive sectors may be 
compensated for the increase in electricity costs resulting from the ETS through 
national state aid schemes.441 For another, electricity consumers in the China ETS 
may be compensated as well by receiving free allowances associated with indirect 
electricity emissions (at least in the early stages).

Another potential issue with regard to electricity leakage – identified in the 
literature but not discussed in this chapter – is that inefficiencies may arise if companies 
invest in the power plants outside the ETS concerned, and those investments that 
appeared profitable may turn out to be obsolete as a result of ‘belated legislation 

439  See Tuerk et al., 2009; Weishaar, 2014a.
  Different coverage and MRV rules between the linked systems may give rise to competitiveness 

and efficiency concerns. On the one hand, variations in coverage will lead to different degrees 
of market liquidity, different operating costs of the emissions trading system and different 
cost burdens placed on the covered operators. This will affect the competitive position of 
covered entities and also render the future price movements of allowances difficult to predict 
(competitiveness concerns and efficiency losses). On the other, robust MRV rules are crucial to 
ensure the environmental integrity of any ETS. Differences in MRV rules can lead to more or less 
stringent obligations for emitting entities. If equal entities are not treated and evaluated equally in 
MRV practices, emissions trading may not be able to deliver cost-effective abatement (efficiency 
and competitiveness concerns).

440  It bears mentioning different member states in the EU or provinces in China may de facto offer 
more or less compensation that is associated with either state aid or free allocation. Also, different 
electricity mix or electricity price structures in practice – within different member states in the 
EU or provinces in China – may place different cost burdens on covered entities. Here the 
dissertation merely seeks to identify the incentive structures of covered entities – with regard to 
their competitive position – pursuant to the current regulatory framework.

441  See Art. 10a(6), Directive 2003/87/EC.
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addressing carbon leakage’. This type of costs is commonly referred to as ‘stranded 
costs’.442 Since it mainly pose threats to the efficiency outside the ETSs and both 
the EU and China have yet to introduce such policies addressing electricity carbon 
leakage, it will not be discussed in this chapter.

6.5 Conclusions and policy implications
This chapter serves to address the central research question of this dissertation by 

examining whether the ‘double counting of electricity emissions’ within the China ETS 
will impede a future EU-China linkage. Double counting is discussed herein, mainly 
because it is one of the most striking differences between the ETSs pertaining to the 
coverage, allocation and MRV rules. In particular, this chapter analyzes whether 
and how the inter-provincial/-regional electricity regulatory framework and double 
counting will give rise to electricity carbon leakage in the China ETS, and how it 
will impact the EU ETS in the eventuality of a linkage.

First, the main findings of this chapter could enrich the scientific and policy 
discussion on the ‘carbon leakage’ by identifying a serious issue that has been 
underrepresented in the Chinese context, electricity carbon leakage. Weishaar and 
Madani, 2014 examined the evidence of the electricity carbon leakage in the EU 
context by analyzing the inconsistencies between the EU ETS and energy market 
integration. Yet, in China, electricity carbon leakage arises in different ways, and this 
is particularly due to the way emissions are inventoried in China – direct emissions 
(generation) and indirect emissions (consumption) are covered by the ETS (double 
counting). As the findings reveal, it may endanger industrial competitiveness 
and climate change mitigation, thus meriting further attention in the literature. 
Admittedly, our findings cannot be quantitative since the details on the China ETS 
are yet to be fully disclosed.

Specifically, this chapter identifies the ‘electricity carbon leakage’ of direct and 
indirect electricity emissions in China by scrutinizing legal documents and examining 
the economic incentive structures of stakeholders. The two forms of leakage arise 
from two particular inter-regional electricity flows and are further supported by 
the legal evidence and practical cases, identified in this chapter, respectfully on the 
regional differences of the ‘coverage and allocation’ (Section 6.3.1) and of the REEFs 
adopted for MRV practices (Section 6.3.2).

442  See Van den Bergh et al., 2014; Weishaar and Madani, 2014; Weishaar, 2014a.
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Second, this chapter found that ‘electricity carbon leakage’ concerns not only the 
competitiveness of the electricity sector but also of the industrial sector. Particularly, 
in the China context, the large industrial electricity-users – qualified as ‘independent 
consumers in the inter-regional electricity trade’ – are legally and practically able to 
import dirtier electricity at a cheaper price without shouldering the corresponding 
higher carbon costs. In this regard, they gain competitive advantages over their 
competitors in the EU or other jurisdictions where carbon obligations are posed 
upon the generators.

Building upon the findings mentioned above, this chapter further points out 
that electricity carbon leakage – a concern that has not yet arisen from the current 
linking-literature or ETSs-linking practices (e.g. California-Quebec or EU-Swiss 
linkage) – may pose a serious challenge to the ETSs linking. Particularly, in the 
eventuality of an EU-China linkage, as this chapter found out, different forms of 
electricity carbon leakage in China may compromise the environmental effectiveness 
of the EU ETS in different ways (Section 6.4). Since China’s system will be twice 
the size of the EU ETS, even a small size of carbon leakage in China could have 
significant repercussions in the linked systems.

In addition, this chapter seeks to contribute to the discussion on ‘double 
counting’ by clearing up a potential misunderstanding, when double counting has 
long been perceived negatively as ‘double claiming/using of emission reductions’ 
under the UNFCCC443 or in the EU context.444 Our findings show that, contrary 
to the prima facie perception, China’s double counting actually serves to safeguard 
environmental effectiveness of the system and further reduce competitive distortions 
in the joint markets, provided that both emissions and abatement are measured to 
the same extent.

In response to the largely disadvantageous impacts of electricity carbon leakage, 
specific measures could be taken in the short term but should distinguish leakage of 
different sources and forms. As analyzed above, ‘leakage of direct emissions’ arises 
from ‘potentially different stringency of ETS rules’, most likely, when trans-regional 
generators shuffle generation resources to the less-regulated ETS regions. Since this 
will be largely done by increasing the generation output in that area (while reducing 
the output in another), it will be difficult to regulate when government cannot 

443  See, e.g., Art. 4(13) in Paris Agreement; Schneider et al., 2015.
444  See, e.g., Rec. 43 in Directive 2009/29/EC; Sorrell, 2003a; Ellis & Tirpak, 2006; Jakob-Gallmann, 

2011.
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determine whether such a decision (on output) is taken specifically to evade their 
carbon obligations. Still, measures can be taken, e.g., by applying uniform coverage/
allocation standards to trans-regional generators, despite local governments’ carbon 
ambitions or willingness to favour large taxpayers (e.g. generators). Further, in the 
long term, when the linkage finally materializes in the future, stringency of ETS 
rules may be uniformized (to a certain level) and such a leakage can thus be largely 
avoided.

Measures to address the ‘electricity leakage of indirect emissions’ may largely 
depend on how REEF is formed. If the ‘average REEF’ is to apply (which is most 
likely the case), the ‘importation effects’ will be avoided that would otherwise arise 
from the ‘benchmark REEF’ and under-calculate the carbon content of the imported 
dirtier electricity. Yet, ‘further under-calculation effects’ (electricity leakage) may 
arise mainly because the current measurement of ‘indirect electricity emissions’ fails 
to include the combustion emissions from non-fossil fuels and the ‘desulfurization 
process emissions’ for coal-fired generators. In this case, the magnitude of such 
leakage can be measured ex post in the future by multiplying the volume of the 
imported electricity (i.e. Eimpj,i, Formula 1) and the ‘under-calculated emissions’, 
which largely depend on the specific generation input associated with the imported. 
Accordingly, to compensate for the under-calculated, specific MRV provisions may 
be stipulated for particular inter-regional electricity flow that causes electricity 
leakage (i.e. when the region with a lower REEF imports dirtier electricity).

Still, such measures associated with ‘indirect emissions’ should be introduced 
with a holistic view, e.g., corresponding adjustment to the calculation of ‘direct 
emissions of the imported electricity’ in the regions where initially generated. 
Further, legislation addressing carbon leakage should be fully pre-disclosed to deliver 
predictable incentive structures and thus predictable environmental/economic 
impacts. Otherwise, if companies invest in power plants in the less-regulated ETS 
regions (or outside the ETS), investments that appeared profitable may turn out to 
be obsolete as a result of ‘belated legislation’ (stranded costs).
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PART III
CARBON REGULATORY FEATURES AS 

LINKING HURDLES?

7
CARBON ETS REGULATORY FEATURES  

AND LINKING445

If a linkage is to happen, obstacles to linking may include not only the above-
mentioned differences in the ‘ETS designs’ (Part II) but also those in the carbon 
regulatory features (Part III). This chapter examines the ETS regulatory features 

445  This chapter builds upon a book chapter (forthcoming): Zeng, 2018.
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and particularly those in the ETS enforcement.446 As mentioned above, ‘comparable 
stringency of enforcement’ is essential to the initiation and implementation of a 
link, mainly because it ensures the environmental effectiveness and efficiency of the 
linked systems.

It has to be noted, as mentioned above, that China is now taking a cautious 
rollout of covering the power sector alone in a national pilot phase (2017-2019) and 
with no compliance obligations or real trade during its first two years of operation.447 
Moreover, the Department of Climate Change, initially affiliated to NDRC, is now 
housed in Ministry of Ecology and Environment, a ministry that has been recently 
established to incorporate all environmental or climate-related authorities. It remains 
unclear how such shift of authority will affect the current ETS enforcement in the 
China ETS. For instance, the national carbon regulation stipulates that NDRC 
and provincial DRCs as the competent authorities for initiating and managing 
the China ETS.448 But currently there are neither official documents to disclose 
any changes on this matter, nor any amendments made to the previously enacted 
regulation (status as at July 8th, 2018). Until more details are officially determined 
and communicated, this chapter discusses the ETS enforcement structure in China 
that is currently indicated in the ETS regulatory framework. In particular, it focuses 
upon the enforcement features on a general level that are not expected to change 
within a short period of time.

In the context of the ETS, ‘enforcement’ concerns both the ‘will’ and 
‘administrative capability’ to create and implement an effective ETS. Each is 

446  Admittedly, there exist other legal and regulatory differences between the two jurisdictions that are 
not discussed in this dissertation. In particular, crucial questions remain to be answered whether 
the ‘weak judicial control of governmental action’ will affect the functioning of the Chinese 
ETS – e.g. whether the current judicial process in China could provide effective resolution to 
disputes over the allocation/sanction/inspection results (see Peeters and Chen, 2016; Peeters et 
al., 2016) – and, further, how this will affect a future link between the two ETSs. However, those 
questions cannot be fully addressed with a lack of sufficient information (e.g. what the sanctions 
are and how they will be enforced) at this early stage. This is mainly because, as mentioned 
above, China is taking a cautious rollout of initiating the national ETS with no real trades or 
compliance obligations during its first two years of operation (2017-2019); and the national 
carbon regulation that enters into force provides only principles and general framework without 
substantial information on, e.g., the allocation and sanction.

447  See NDRC, 2017; Carbon Brief, 2018; Carbon Pulse, 2018.
448  See Art. 5 of NDRC, 2014.
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examined below regarding how it will impede a future linkage. Chapter 7.1 analyzes 
the motivations of both jurisdictions to establish an effective ETS. Chapter 7.2 
examines the ‘administrative capability’ and in particular the concerns over the 
enforcement under the Chinese national ETS. In addition, the ‘climate governance 
structure’ that directly affects the stringency of enforcement within each ETS will be 
examined in Chapter 7.3. Chapter 7.4 summarizes the main conclusions.

7.1 Determinations to initiate and implement an 
effective ETS?

With the aforementioned ‘climate and energy package’ that aims to achieve its 
ambitious climate and energy targets, the EU is strongly motivated to implement 
an effective ETS and further endeavors to enhance its global climate leadership. By 
contrast, there are of course considerable concerns whether China as a developing 
country will put climate policy (e.g. the ETS) as a priority at the cost of economic 
growth. Below this section identifies the underlying motivations of China adopting 
carbon emissions trading and further examines whether it will interfere with the 
economic development.

Evidently, China is now facing mounting international and domestic pressure 
to reduce GHG emissions.449 Data on carbon emissions shows that China’s per 
capita carbon emissions have overtaken the EU per capita emissions since 2013, and 
China’s total emissions have also surpassed the combined emissions of the United 
States and the EU.450 Meanwhile, Chinese economic growth was mainly fueled by 
energy-intensive heavy industries and infrastructure construction,451 putting China 
under great domestic pressure to save energy and reduce emissions.

Under such circumstances, China introduced a market-oriented measure (i.e. 
ETS) to achieve the determined GHG reduction targets more cost-effectively.452 
Moreover, an ETS has become more than a tool of reducing emissions for the Chinese 
government.453 First, the establishment of an ETS may promote a ‘strategic low-

449  See Choi et al., 2012; McGrath, 2014; Zeng et al., 2016b.
450  China’s emissions had surpassed the emissions of the EU and U.S. combined by 2012. See 

McGrath, 2014; Rapier, 2018.
451  See Choi et al., 2012.
452  See Cui et al., 2014.
453  See article 1 in National Carbon Emissions Trading Regulation.
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carbon transformation’ of China’s economic structure by serving as a ‘core industrial 
policy’.454 Specifically, it can offer considerable ‘added economic and competitive 
benefits’ such as low-carbon innovation effects, growth in financial services (new 
opportunities for financial services) and marketing opportunities for firms. Further, 
the introduction of an ETS under the 12th Five-Year-Plan would provide a good 
opportunity for accelerating policy reforms, by gradually phasing out former high-
cost command-and-control approaches455 and forming a ‘climate policy regime’ 
largely based on market-oriented instruments.456

To sum up, the introduction of effective carbon ETS not only helps to ease 
carbon abatement pressure but also has an internal coherence with the current 
‘low-carbon transferring of the economy’, a goal that was set out in China’s 13th 
Five-year Economic Plan.457 In this regard, the Chinese government will be strongly 
motivated and determined to initiate and implement an effective ETS, and a change 
of direction will then prove highly unlikely.458

7.2 Concerns over the ETS enforcement: obstacles to 
linking?

To safeguard effective enforcement and ensure non-discriminatory access, 
Member States and the European Commission are legally required to ensure all 
decisions (e.g., regarding the quantity of allowances) are immediately disclosed 
in an orderly manner.459 By contrast, there exist considerable concerns over the 
enforcement in China. One of the most striking issues is the current ‘incomplete 
carbon regulatory infrastructure’ (e.g. a lack of higher-level carbon legislation, 
Chapter 7.2.1), resulting in excessive ad-hoc government interventions (‘policy 

454  See Guo and Hao, 2011; Li et al., 2012, p. 164-165; Zhang, 2015, pp. 4-7.
455  It became clear that after the 11th Five-Year Plan (2006-2010), the space for the implementation 

of command-and-control policies was getting smaller. See Li et al., 2012, p. 165.
456  See Li et al., 2012, pp. 164-165.
457  See para. 1 in State Council, 2016.
458  See Hilton, 2016.
459  See Art. 15(a) of Directive 2003/87/EC.
  As noted above, commitment to ‘better regulation’ in the EU must apply based upon full 

transparency and engagement. See European Commission, 2015a; European Commission, 
2015b, p. 4.
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inconsistency’ in Chapter 7.2.2) and a lack of transparency (Chapter 7.2.3). Chapter 
7.2.4 examines whether these issues will significantly impede linking.

7.2.1 Incomplete carbon regulatory infrastructure
As analyzed earlier (in Chapter 1), a smooth initiation and implementation of 

an ETS require a solid legal infrastructure to set down legally binding rules and thus 
obligations to prevent fraud and enforce penalties towards any illegal acts. Further, a 
clearly defined trajectory of ETS designs – provided in the legal framework – will be 
crucial to provide clear guidance to covered entities and thus to incentivize efficient 
abatement.

Currently, the Interim Administrative Measures for Carbon Emissions Trading, 
promulgated by national government (NDRC) in December 2014, remains the 
only national law regulating the ETS. However, it is phased rather vaguely and 
merely provides a general framework and principles for the implementation of the 
national ETS.460 For instance, as for the allocation, it is stipulated that uniform 
national standards (for coverage and allocation) will be determined by NDRC, 
but it has yet to provide further details regarding what coverage threshold are or 
how allowances will be allocated.461 Furthermore, as was mentioned in Chapter 3, 
National Carbon Emissions Regulation may be issued by the State Council in 2018.462 
But the disclosed draft of Carbon Emissions Regulation has yet to address crucial 
details on the ETS designs (e.g. cap, allocation or offsetting rules) and follows almost 
the same framework as the earlier NDRC-issued carbon regulation.463

In the absence of high-level national carbon trading legislation stipulating clear 
obligations for covered entities and providing guidance on ‘ETS enforcement’, it 
gives leeway for ad-hoc government interventions and casts considerable doubts on 
the policy consistency and transparency. This is explained below.

460  As noted in Chapter 5, the fact that i 
461  See NDRC, 2014a, Arts. 5-15.
462  See 21st Century Business Herald, 2015.
463  See NDRC, 2016b. 
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7.2.2 Ad-hoc government interventions and policy 
inconsistency

Excessive ad-hoc government interventions are deeply entrenched in China’s 
‘dominant political system’ and ‘distorted state–market relationship’.464 It will 
certainly give rise to concerns over the ‘policy consistency’ and thus potentially 
undermine efficiency and environmental effectiveness in the linked ETSs.465

In the context of the ETS, policy consistency – such as consistent stringency 
of targets and no ad-hoc adjustments to the pre-disclosed ETS rules – provides a 
consistent expected supply and assists carbon price predictability and credibility. 
Further, in the long run, policy consistency provides a necessary condition for 
companies to form long-term compliance strategies. For instance, by increasing 
the stringency of abatement targets (and thus the scarcity) consistently over time, 
‘sufficiently high and stable’ market price will be generated to induce continuous 
and consistent carbon abatement.466 Otherwise, when one of the linked systems sets 
the cap in an unexpectedly ambitious or lax way, the carbon price may fluctuate 
significantly and the long-term compliance strategy adopted may be nullified,467 
compromising efficiency and environmental effectiveness in the joint systems.

As examined in Chapter 5, the stringency of the cap in the EU ETS is linearly 
and consistently increased over the trading period (see Table 5-3). By contrast, in 
the China ETS, with the likely undisclosed ‘cap’ in the short term and the absence 
of future caps, whether the stringency of targets will be consistently increased 
remains unknown and will not be discussed in this dissertation. Similarly, as detailed 
rules on other crucial ETS designs (e.g. allocation and offsetting) have yet to be 

464  See Zhang, 2015; Lo, 2016.
465  Similar regulatory concerns over other markets (e.g. the heavy regulation of energy markets) in 

China may also negatively impact the carbon market but are less likely to seriously impede a 
linkage. For instance, as mentioned above (Chapter 6), with regulated electricity prices, carbon 
costs of generators cannot cascade down easily to the consumers, thus putting into question the 
ability of generators to participate in carbon trading in fully efficient manner (National People’s 
Congress, 2015; Zeng et al., 2017). But this may not seriously impact the price credibility or 
predictability. The absence of energy market liberalization in China may risk the long-term 
viability and liquidity of the carbon market (Carbon Market Watch Report, 2015, p. 15), 
considering the big share of energy emissions in the ETS.

466  See Weishaar, 2014b, p. 132; Zeng et al., 2016b, p. 766.  
467  See Helm, 2003; Zeng et al. 2016.
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fully determined or officially disclosed, they will not be discussed further in the 
dissertation.

Still, an equally important issue that certainly compromises policy consistency 
in the China ETS is the ex-post adjustment of the ‘national cap’. With an ‘intensity-
based cap’ being pre-defined based on the projected GDP under the China ETS, the 
ensuing ex-post adjustment of the ‘cap’ may take place to correct for the difference 
between the projected and the actual GDP. However, it remains unclear from the 
national carbon regulatory framework when and how ex-post adjustments take place 
.468 As analyzed in Chapter 5, the current common practices from the pilots indicate 
that the pre-defined national cap may be adjusted in the subsequent year but ahead 
of the ‘compliance date of the year considered’.469 And it is very likely to be adjusted 
in line with the ‘actual output’ of the year considered.470 On the entity level, ex-post 
adjustment may be triggered by certain changes that are stipulated in the national 
carbon regulation (e.g. significant changes of production capacity).471 Consequently, 
supplementary allowances will be released when the economy unexpectedly prospers 
and allowances may be withdrawn when the economy contracts below what was 
predicted.472

Accordingly, in the eventuality of EU-China linkage, ex-post adjustment in China 
may add to carbon market volatility, which would undermine the price credibility 
and predictability (environmental effectiveness and efficiency jeopardized). When 
covered entities and investors have difficulties forming or implementing compliance 
or investment strategies, low liquidity will arise, which has been observed from 
pilot markets.473 Moreover, in a more complex market after linking, the EU has 
to shoulder higher information costs and investment risks due to the ex-post 
adjustment in China’s system. For instance, with unforeseen economic downturn 
in China, ‘sudden-and-unexpected sharpening’ of allowances by China may raise 
compliance costs to EU’s firms (efficiency losses).474

468  See Art. 15 in NDRC, 2014a; Art. 12 in NDRC, 2016b.
469  See Zeng et al. 2016.
470  See ibid.
471  See NDRC, 2014a; Art. 12 in NDRC, 2016b.
472  See Appendix 2, Zeng et al., 2016b.
473  See Carbon market watch, 2015.
474  See Zeng et al., 2016b; for a detailed explanation, see Chapter 5.5.2 of this dissertation on this 

matter.
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7.2.3 Lack of policy transparency in China
In addition to ‘policy consistency’, linking to an ETS that lacks ‘policy 

transparency’ may also compromise the price predictability and credibility of the 
linked systems, thus impeding a future linkage.

To safeguard transparency in the linked systems, covered entities or investors 
should be well informed of the ‘current ETS designs’ (e.g. coverage, allocation, MRV 
or offsetting rules) and the ‘shape of future regulatory regime’ such as ‘potential future 
ETS adjustments’ and ‘clearly defined long-term abatement goals’. Otherwise, they 
may lack sound knowledge to form strategies and are unable to determine whether 
the current price reliably reflects the scarcity of allowances, thus compromising price 
predictability. What is worse, they may lose faith in the system’s legitimacy, and the 
credibility of carbon price will be compromised accordingly.

Specifically, in the EU ETS, covered entities or investors are well informed 
since the information regarding the quantity, allocation of allowances and MRV 
of emissions is legally required to be immediately disclosed,475 and ‘future changes 
of ETS designs’ (e.g. a faster reduction of annual emissions caps, the introduction 
and revision of MSR) are also made public ahead.476 By contrast, in the China ETS, 
the current national regulation requires the NDRC to disclose information on the 
coverage, allocation methods, actual emissions and the compliance status477 but not 
yet on the ‘cap’. In fact, as mentioned above, it remains unclear in law or in practice 
what the caps are and how they are chosen in all the seven pilots (ahead of the 
compliance period).478 Such common obscurity from China’s pilots may perpetuate 
existing concerns over the clarity and transparency of the future national cap, 
especially with large uncertainty over China’s economy479 and emissions structure.

475  See Art. 15a ‘Disclosure of information and professional secrecy’, Directive 2003/87/EC.
476  See European Council, 2014; para. 5 of European Parliament and of the Council of the European 

Union, 2015; European Council and Council of the European Union, 2017; Reuters, 2018.
477  See Arts. 6, 7, 33 & 34 in NDRC, 2014a; Arts. 5, 28 in NDRC, 2016b.
478  See Table 5-2 in Chapter 5.
479  See Business insider, 2015; Xinhuanet, 2015; Zeng et al., 2016b.
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7.2.4 ETS enforcement in China: an obstacle to linking?
With a potential lack of policy consistency and transparency, the current ‘ETS 

enforcement’ in China certainly generate environmental or efficiency concerns. But 
it is less likely to pose an insurmountable obstacle. This is mainly because both policy 
consistency and transparency are very likely to be improved with ETS development 
and economic restructuring. This is explained below.

For instance, as noted in Chapter 5, China’s uncertain economic development 
and unstable sectoral structure of the economy may give rise to difficulties in 
predicting aggregate emissions and thus setting an absolute cap.480 However, 
in the wake of industrial and economic restructuring, the economic structure is 
expected to be more stable in the future. Accordingly, a more stabilized ‘emissions 
structure’, along with a potential improvement in the collection of carbon data, 
will facilitate the prediction of future carbon emissions. This may lay a crucial basis 
for determining an absolute cap for the national ETS in the future. With a more 
predictable ‘emissions structure’ later on, especially after China peaks its emissions 
around 2030,481 determining and pre-disclosing a trajectory of (absolute) caps may 
even prove feasible (policy transparency and consistency to be improved).482

A second example concerns a potential improvement in the consistency and 
transparency of the ‘allocation method’. As pointed out in Chapter 2.1, compared 
to ‘grandfathering’, allocation via benchmarking has a higher standard for emissions 
data and requires relatively ‘uniformized process’ as to setting a clear ‘allocation 
formulae’ for sectors and installations. Prior to the launch of the China ETS, it 
was expected that sectors of power, cement and electrolytic aluminum would be 
covered during the first year of the China ETS. But the power sector is currently 
the only sector included.483 This is mainly because the power sector has an advantage 
of gathering high-quality carbon data and uniformizing the generation process, 
whereas a number of industrial processes for the cement production and electrolytic 

480  See Business insider, 2015; Xinhuanet, 2015.
481  China announced the intention of peaking emissions around 2030. See Whitehouse, 2015.
482  As mentioned in Chapter 5, setting an absolute cap is also part of the policy vision in China. In 

particular, China is now researching ‘absolute cap’ and intends to gradually achieve ‘dual control’ 
(i.e. carbon intensity and absolute emissions controlling) in the future. See Hexunnet, 2014; Su, 
2014.

483  See NDRC, 2017; Carbon Brief, 2018; Carbon Pulse, 2018.
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aluminum have yet to be uniformized.484 In the future, with a more stabilized 
sectoral structure of the economy and more uniformized procedural processes, 
‘benchmarking’ that improves consistency/transparency and rewards efficiency may 
prove more applicable.

Moreover, if the linking is to happen, the EU ETS may pose strict conditions 
during the linking negotiations on a future improvement in the policy consistency 
and transparency. Hence, indicators in more depth can be employed to assess the 
improvement in those aspects and thus to determine whether and when a linkage 
is to happen. In particular, such indicators must be clearly and concisely defined, 
which can be directly monitored, assessed and verified.485

In addition, when the linkage finally materializes, linking can serve as 
‘commitment service’ and ‘mutually beneficial mechanism’ to improve the policy 
transparency, consistency and enforcement stringency.486 On the one hand, with 
mutual pressure, concealing relevant information or making expedient adjustments 
is expected to be more difficult in a linked scheme than systems in autarky.487 On 
the other hand, potential gains from linking help to ensure policy consistency and 
stringency. For instance, the system with more stringent caps (the EU ETS) can 
meet abatement targets by purchasing less expensive allowances or offsets from its 

484  See Tanjiaoyi, 2018.
485  There exist, of course, concerns over the ‘effectiveness of conditionality’ and thus whether the EU 

would pose conditions to safeguard EU’s interest and to achieve the objectives of the EU ETS (see 
the analysis in Chapter 3.3) during a future linking negotiation (if any).

  Admittedly, the available literature expressed similar concerns over the ‘effectiveness of 
conditionality’, e.g., during the Central and Eastern European Countries enlargement (see, e.g., 
Schimmelfennig and Sedelmeier, 2004; Kochenov, 2008 on this matter). For instance, Kochenov 
(2008) argued, within the field of the EU enlargement law, that ‘the Union entered an unstable 
terrain of vague causal connections and blurred definitions’. This, together with other concerns/
side-effects examined, does not necessarily mean that the ‘conditionality’ is ineffective; rather, 
it calls for a more careful definition and application of ‘conditions’. For instance, Kochenov 
(2008) further proposed therein several policies and procedures that could be ‘profitably applied 
to the regulation of current and future accessions (to the Union)’. It is therefore suggested in the 
dissertation that ‘indicators must be clearly defined and applicable’.

486  See Tuerk et al., 2009, p. 344; Zeng et al., 2016b.
487  See Flachsland et al., 2009, p. 4.
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linking partner,488 while the China ETS may maintain a stringent trajectory of caps 
with potential gains from the allowances sales.489

While there may still be a long path to go, the on-going ‘enforcement capacity-
building’ for the national ETS may benefit from the existing experience gathered from 
the domestic pilots and international community via multiple ‘capacity-building 
projects’. Prominent examples include the above-mentioned ‘EU-China emission 
trading capacity-building project’ (initiated in 2014) that offers EU expertise, along 
with other projects implemented in cooperation between the NDRC and Federal 
Ministry for the Environment (Germany-BMU) or the Partnership for Market 
Readiness (PMR).490

7.3 ‘Carbon governance structure’ as linking barriers?
‘Potentially different priorities and policy preferences’ between central and local 

governments may lead to a fragmented market with countless barriers, rather than 
a linked and integrated market.491 In this regard, carbon ETS governance structure 
may prove crucial and significantly affect the stringency of enforcement within the 
ETS.

Currently, the Chinese national government functions as a ‘central power’ 
and sets uniform standard for ETS designs such as coverage and allocation. The 
national rules will then be implemented by local governments. Such a process serves 
to reduce potential ‘regional disparity’, e.g., on the stringency of abatement target, 
largely avoids competitive distortions and thus safeguards the system’s efficiency.492 
Moreover, local governments are given some leeway as to implementing more 
stringent allocation and coverage rules (provided being approved by national 
authority), adding to the flexibility of the ETS.493 Consequently, such a two-layer 

488  See Jaffe et al., 2009.
489  See Zeng et al., 2016b; for a detailed discourse on this matter, see Chapter 5.5.1 and Chapter 

5.5.3 in this dissertation.
490  See European Commission, 2016a.
491  See Victor, 2007.
492  See Arts. 6, 7, 12 in NDRC, 2014a; Arts. 4, 6-10 in NDRC, 2016b.
493  See Arts. 7, 12 in NDRC, 2014a; Arts. 5, 9 in NDRC, 2016b. For a more in-depth discourse on 

this matter, see, e.g., Duan, 2015, pp. 236-240; Duan and Zhou, 2017, pp. 68-71.
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carbon-governance structure (i.e. National authority - provincial authorities)494 will 
contribute to a smooth initiating of the ETS and a later integrated market.

Within the EU ETS, the ‘two-level climate governance structure’ (the EU – 
member states) appears to function similarly to the above-mentioned structure in 
China and may not seriously impede linking. This is mainly because the negotiation 
strategy adopted by the EU oftentimes seeks to balance the ‘environmental 
concerns’ against ‘economic impacts’, thus allowing for some EU countries that 
haven’t prioritized climate change (e.g. Poland).495 Accordingly, the EU has generally 
presented a ‘more unified voice’ in the previous international climate negotiations 
and will be likely to remain so for future linking negotiations.496

However, the ‘two-level governance structure’ may affect the implementation of 
future negotiations, which suggest that a conclusion of linking agreement may not 
take place soon even after both parties (the EU and China) enter a negotiation.497 
This is mainly because ‘climate change’ falls into an area of ‘shared competence’ 
between the Union and the Member States,498 which implies limited legal capability 
for the EU in terms of the EU external climate policy (future ‘EU-China linkage’ 
included). Given the previous legal practices,499 it is likely a ‘mixed agreement’ 
may be negotiated between China, the EU and its Member States, so as to avoid 
potential ‘extensive legal battles’ and to ‘appease’ both the Member States and the 
EU.500 Accordingly, the European Commission may negotiate on behalf of the union 

494  See section 6 in State council, 2016.
495  See Dreblow, 2013; Vedder, 2012, pp. 20-21; Hart, 2015, p. 495.
496  For instance, in the eventuality of EU-China linkage, countries (e.g. Poland) with increasingly 

high abatement pressure may actually benefit from China’s low abatement costs. But linking may, 
of course, inevitably create winners and losers within one country and further within one sector. 
With more details on the China ETS to be communicated later on, a further examination of 
distributional impacts of linking within the EU may be needed to answer the question whether 
different member states will present an unified voice in the linking discussion and how the 
disagreement, if any, could be resolved to facilitate linking.

497  The recently concluded and long-lasting EU-Swiss linking negotiation may also shed a light on a 
potentially time-exhausting process for future EU-China negotiation, especially when Swiss ETS 
is generally believed to be more compatible with the EU ETS than China’s system.

498  See Art. 4, the Treaty on the Functioning of the European Union (hereafter ‘TFEU’).
499  See, e.g. the conclusion of EU-Canada Comprehensive Economic and Trade Agreement (CETA). 

See Council of the European Union (2016) on this matter.
500  See Eeckhout, 2011, pp. 212-222; Vedder, 2012, pp. 19-20.
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pursuant to the EU law on the ‘external action’,501 and the Member States can also 
negotiate in this case. Following the conclusion of the agreement, both the EU and 
the Member States need to approve the agreement. The Union does that by means 
of a Council decision using Qualified Majority Voting (QMV) or act ‘unanimously’ 
when ‘unanimity is required for the adoption of internal rules’, while the Member 
States may need to follow procedures pursuant to their respective constitutional 
arrangements.502

Having said that, in practice, it is also likely that the EU – in particular the 
European Commission – could argue that the ‘competence in climate change’ has 
de facto become exclusive due to the ‘ERTA doctrine’ as a result of the EU-activity 
in this field. The well-known ‘ERTA doctrine’ (also referred to as the ‘Court’s ERTA 
judgment’),503 codified in article 3 (2) of TFEU,504 stipulates that the EU obtains 
exclusive treaty-making powers where the conclusion of an international agreement 
‘may affect common rules or alter their scope’.505

501  Once the negotiations result in an agreement on the text, the Council of the European Union, 
on a proposal by the negotiators, shall adopt a decision whether to authorize the signing of the 
agreement and to conclude the agreement. See Art. 218 of the TFEU.

502  During the process of concluding a linking agreement, it is possible that the Council shall act 
‘unanimously’ (not simply by a ‘qualified majority’). The reason is that the linking agreement 
may include provisions for which ‘unanimity is required for the adoption of internal rules’. For 
instance, the EU-China linking is likely to affect the industrial competitiveness (as identified 
above) or, given the close relationship between climate change and energy supply, ‘significantly 
affect a Member State’s choice between different energy sources and the general structure of its 
energy supply’ (see, e.g., art. 192 (2) c, 207 of the TFEU). Accordingly, this will, to a certain 
extent, add to the uncertainty of linking or, at the very least, suggest that a conclusion of linking 
agreement may not take place soon.

503  See Judgment of the Court of 31 March 1971, Commission of the European Communities v 
Council of the European Communities. European Agreement on Road Transport. Case 22-70. 
ECLI:EU:C:1971:32.

504  Article 3 (2) TFEU stipulate that: The Union shall also have exclusive competence for the 
conclusion of an international agreement when its conclusion is provided for in a legislative act 
of the Union or is necessary to enable the Union to exercise its internal competence, or in so far 
as its conclusion may affect common rules or alter their scope.

505  After the conclusion of a linking agreement, its implementation is more likely to take the shape 
of an amendment of the EU ETS Directive that would then require further implementation by 
member states.



7.4 Conclusions
This chapter contributes to addressing the central question of this dissertation 

by examining whether the differences in the ETS enforcement between the ETSs will 
impede a future EU-China linkage. ‘ETS enforcement’ is analyzed herein mainly 
because its stringency ensures the environmental effectiveness and efficiency within 
the ETSs and thus remains essential to a link. As such, this chapter examines whether 
both jurisdictions (in particular China) have the will and administrative capability 
to implement an effective ETS. First, our findings reveal that an effective carbon 
ETS not only helps China to ease carbon abatement pressure but also has an internal 
coherence with the current low-carbon transferring of the economic structure. 
In this regard, Chinese government will be strongly motivated to implement an 
effective ETS.

Moreover, this chapter examines major concerns over the enforcement in 
China, including the current ‘incomplete carbon regulatory infrastructure’ and a 
lack of policy consistency and transparency. Those issues will certainly generate 
environmental or efficiency concerns but are less likely to significantly impede a 
link. In addition, this chapter analyzes the comparable ‘carbon governance structure’ 
in both ETSs. Our finding show that EU’s ‘two-level governance structure’ may 
not seriously impede linking due to a more unified position in external climate 
negotiations. But it may suggest that linking agreement may not be concluded soon 
even after both parties enter a negotiation.
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8
INDIRECT DOUBLE REGULATION (IDR) AND 
LINKING: CASE OF COAL-FIRED GENERATION506

8.1 Introduction
As mentioned above, the power sector is the largest source of CO2 emissions in 

both jurisdictions.507 Particularly, coal is the second largest source of primary energy 
input (after oil) and plays a major role for power generation in both the EU and 
China.508 Therefore, reducing carbon emissions from the coal-fired power generation 
is crucial to climate mitigation efforts, and coal-related carbon regulation will be 
critical in reaching GHG targets.

ETSs are the cornerstone of climate policies in both jurisdictions.509 This 
market-based approach to mitigate GHGs constitutes a cost-effective way to fight 
global warming. To promote a ‘low-carbon coal-fired power system’,510 coal-fired 
generators in both jurisdictions are covered by emissions trading (i.e. the EU ETS 

506  This chapter builds upon a published article: Zeng, 2017. This chapter was previously presented at 
17th Global Conference on Environmental Taxation - Smart instrument mixes (the Netherlands) 
and International Climate Policy Workshop after Paris and Marrakech (at Dutch Emissions 
Authority, the Netherlands), and the author would like to thank the comments and advice from 
participants.

507  See State Grid Energy Research Institute and Yingda Media Investment Group, 2014; Olivier et 
al., 2016; Eurostat, 2016.

508  See China electricity council, 2017; Sandbag, 2017.
509  See European Council, 2014; NDRC, 2016a.
510  ‘Low-carbon coal power system’ refers to coal power generation that successfully employ 

techniques to increase coal use efficiency or directly reduce carbon emissions when generating a 
given amount of electricity.
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and Chinese national ETS). Meanwhile, both carbon ETSs coexist with other 
climate instruments that directly regulate or indirectly affect carbon emissions of 
the ‘ETS-covered entities’, leading to a complex climate policy mix511 and potential 
‘double carbon regulation’ (hereafter ‘double regulation)’.

Double regulation is a key policy concern in the context of climate change 
mitigation and generally refers to ‘significant impacts of policy interactions’ when 
the affected groups pay twice for the same unit of emissions. There are varied 
examples of double regulation on this matter, and a striking one is the double 
regulation (double cost burdens) between the carbon ETS and the carbon tax512 
that can occur in both direct and indirect manners. ‘Direct double regulation’ has 
been extensively discussed in the literature and takes place when both instruments 
(the ETS and carbon tax) are imposed at one party on consuming the same energy 
products for the same purpose (i.e. to incentivize abatement). However, ‘indirect 
double regulation (hereafter: IDR)’ will arise when the ETS and carbon tax cover two 
related entities in the same production-consumption chain (e.g. electricity producers 
and consumers). This type of double regulation has not yet been discussed in the 
literature. If the carbon tax or ETS cost is passed downstream along the vertical 
production-consumption chain, economic actors (e.g. electricity consumers) will be 
directly regulated by one policy (e.g. carbon tax on the consumed electricity) and 
indirectly affected by the other (e.g. the electricity price inflated by generators that 
are covered by the ETS), resulting in ‘IDR’.

Admittedly, legally speaking, it does not constitute double regulation since the 
co-existing instruments (tax & ETS) concern two separate parties. Nevertheless, 
the legal incidence (or legal burden) of the policy mix (i.e. carbon tax and the ETS) 

511  See Sorrell and Sijm, 2003.
512  Carbon tax refers to the taxation that is explicitly imposed on carbon content of the taxed item 

(e.g. fuel) for primary purposes of incentivizing abatement.
  The Organisation for Economic Co-operation and Development (OECD) defined ‘taxation’ 

as ‘any compulsory and unrequited payment’ to general government, which is different from 
‘charges’ or ‘fees’ that are paid to government in return for services (see OECD, 2001, pp. 15-16; 
Xu, 2012, pp. 305-306; Milne, 2014, p. 8). In this chapter, ‘taxation’ is interpreted in a broad 
sense and thus encompasses ‘charges’ and ‘fees’ (to government) as well.
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is not the only concern.513 The final economic burden (economic incidence) of the 
policy instruments and the abatement cost structures it incentivizes will determine 
whether the instruments function effectively. Thus, the (double) cost burden created 
by the IDR remains crucial to address the question whether the current regulatory 
framework could incentivize efficient GHG abatement.

As was analyzed above, the existing literature on double regulation in the ETS 
context has largely focused on the direct type514 and has not yet identified the indirect 
one. Further, the economic incidence of a single instrument (e.g. tax or the ETS) has 
been extensively discussed, but – after the introduction of a second instrument – the 
‘economic incidence’ of double regulation in terms of carbon abatement has not yet 
been sufficiently discussed. Moreover, despite the extensive literature on the climate 
policy interactions in the EU context,515 scarce study has examined the climate 
policy mix in China, let alone its intricate policy interactions. Besides, few studies 
on double regulation within the context of the ETS barely raise the complications 
when the ETSs are to be linked.516

In light of the gap in the literature and the need to facilitate abatement with 
regard to coal-fired generation, this chapter focuses upon ‘IDR in the EU and China’, 
particularly, when the upstream or downstream side of coal-fired generators (ETS-
covered entities) is covered by a carbon tax or quasi carbon tax. A ‘quasi carbon tax’ 
(e.g. energy tax) is not explicitly imposed on the carbon content of the taxed item, 
but it will impact emissions/abatement and thus could be economically equivalent 
to a ‘carbon tax’. Further, this chapter adopts a Law & Economics perspective to 
better understand IDR, which rests upon intricate incentive structures and equally 
complex ‘legal details’ that may be fully understood only if a holistic view is taken. 

513  For one thing, the ‘legal incidence (or burden)’ of tax (i.e. whether it is directly collected on buyers or 
on sellers) has no effect on the ‘economic incidence’ of tax – the respective shares of the tax burden 
borne by consumers and producers. See Frank, 2007, p. 50; Griffiths & Wall, 2008, pp. 57-58. 
For another, carbon ETS costs of the ETS-covered entities (e.g. generators) could also be passed 
on to non-ETS-covered entities (e.g. downstream power consumers). See, e.g., IEA, 2003; 
Frondel et al., 2012, pp. 105-106; Schröder, 2013, p. 2; Bönte, 2015.

514  See, e.g., Johnstone, 2003; Sorrell, 2003a; Sorrell & Sijm, 2003; Sijm, 2005; Ellis & Tirpak, 
2006; Jakob-Gallmann, 2011; Chiquet, 2015; Schneider et al., 2015.

515  See, e.g., Río, 2009; Braun et al., 2010; Egenhofer et al., 2011; Lanzi and Sue Wing, 2011; 
Capozza and Curtin, 2012; Lecuyer & Quirion, 2013; Lehman and Gawel, 2013; Gawel et al., 
2014; Rey et al., 2014; Böhringer et al., 2016.

516  Two ETSs are linked if one country’s allowance can be used, directly or indirectly, by a participant 
in the other country’s scheme for compliance purposes. See Haites, 2004, p. 5.
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Specifically, a Cost-Benefit Approach is employed to examine the abatement incentive 
structure of coal-fired generators, and thus to identify environmental effectiveness 
and efficiency implications of IDR for its own jurisdiction and potential linking 
partner.

This chapter is structured into five sections. Section 8.2 identifies IDR in both 
jurisdictions by examining the carbon regulatory framework of coal/coal-fired 
power and further presents quantitative evidence on the ensuing ‘double carbon cost 
burdens’. The abatement incentive structures of coal-fired generators in both systems 
are examined in section 8.3 (before linking) and section 8.4 (after linking) to assess 
whether and how ‘indirect double carbon regulation’ will affect the transitioning 
to a low carbon coal-fired power system. Meanwhile, the ‘double carbon costs’ (in 
terms of each megawatt-hour of coal-fired power) in both jurisdictions are compared 
to show the asymmetric competitive effects of IDR. Section 8.5 summarizes the 
main conclusions and proposes potential policy solutions as well as future research 
suggestions.

8.2 Examining the carbon regulatory framework for 
coal-fired power: evidence of IDR

Double regulation (‘double counting’ included) has been discussed in different 
contexts but attached with multiple and ambiguous interpretations. Specifically, 
double counting occurs when a single unit of GHG emissions or emission reduction 
is counted twice towards attaining mitigation pledges or financial pledges.517 Double 
regulation, however, is a much broader concept that extends beyond ‘counting’ to the 
‘significant impacts of policy interactions’ and can arise in many different manners.

According to the literature, double regulation within an ETS takes place in two 
main ways. First, double regulation may occur when the same unit of emissions 
or emission reductions is counted twice at two separate parties within the same 
regulatory system. Prominent examples include the ‘double counting of electricity 
and heat emissions’ in the China ETS518 and the potential ‘double claiming’ of 
mitigation efforts under UNFCCC.519 For instance, double counting occurs when 

517  See Sorrell & Sijm, 2003; Schneider et al., 2014.
518  See Chiquet, 2015; Zeng, 2018. Double counting in this regard has been examined in Chapter 6 

of this dissertation.
519  See Schneider et al., 2014; UNFCCC, 2015.
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the same mitigation outcome are counted twice at their buyers (e.g. Annex 1 
countries who purchased and used Certified Emission Reductions (CERs) towards 
their mitigation pledge) and the hosting countries of CDM projects (non-Annex 1 
countries). Second, double regulation will take place when the same emissions or 
emission reductions are counted twice at one party under two separate regulatory 
frameworks. For instance, ‘double cost burdens’ will arise from the co-existence 
between the EU ETS and instruments promoting energy efficiency (EE) or renewable 
energy (RE).520

A third form of double regulation that has not yet been acknowledged and 
discussed in the literature regards the abatement obligations or rewards given to 
two related parties (in the same vertical production-consumption chain) under two 
regulatory frameworks. An example of this is the IDR in the EU and China that will 
be elaborated upon below. It arises from the coexistence between the ETS (imposed 
on coal-fired generators) and a ‘carbon tax’ (or energy tax) – associated with coal 
or coal-fired power – that is charged on the upstream (generation) or downstream 
(consumption) side of coal-fired plants. Such a tax is examined since it will affect 
the abatement incentive structures of coal-fired plants. This is explained as follows.

8.2.1 ‘Carbon tax’ on coal and coal-fired power
Currently de jure there is no carbon tax in China nor at the EU level imposed 

on the carbon content of coal or coal-fired power,521 and imposing such a tax on the 
generation or consumption of coal-fired power remains unclear in both jurisdictions. 
In 2011, European Commission presented a proposal to restructure the taxation of 
energy products by taxing energy in a way that reflects both its CO2 emissions and 
its energy content. But the proposal was withdrawn by the Commission in 2015, 
following the unsuccessful negotiations between the EU Member States in the 
Council.522 In China, the resistance to a carbon tax has been stronger than anticipated 
as it gave rise to strong concerns about adverse impacts on the economic development, 
international competitiveness and social distributional complications.523 According 
to China’s former Finance Minister, Jiwei Lou, a carbon tax will not be separately 

520  See Sorrell, 2003a; Sijm, 2005; Rey et al., 2014.
521  This chapter merely discusses taxes on EU level, though on member state level there exist carbon 

taxes (e.g. in Finland, Ireland and Sweden).
522  See European Commission, 2011a; European Commission, 2011b.
523  See Zhao, 2014; Ideacarbon, 2016a.
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introduced in China but may be implemented as one sub-item of a tax within the 
current arrangements, e.g. resources tax or environmental tax.524 Also, it is generally 
believed that a carbon tax in China may be imposed on the non-ETS-covered entities 
after 2020, mainly complementing the coverage of the ETS.525

While a de jure carbon tax remains uncertain in both jurisdictions, ‘energy 
taxes’ (or quasi ‘energy taxes’) are imposed on the vertical production-consumption 
chain of coal-fired power. Such excise duties directly impact coal use and coal-related 
carbon emissions and are thus to a certain degree similar to a ‘carbon tax’ on coal or 
coal-fired power. Therefore, they could be deemed as ‘de-facto carbon tax’ or ‘quasi 
carbon tax’ in the sense that they bear similar ‘de facto impacts’ on carbon abatement 
of coal-fired generators, which is to be explained in Chapter 8.3.

In the EU, the Energy Tax Directive (ETD, Directive 2003/96/EC), adopted in 
2004, sets the minimum energy tax rate for the energy products used in transport, 
the production of heat and the consumption of electricity (coal-fired power 
included).526 Consumption of electricity from renewable origin (e.g. solar and wind 
power) may enjoy a total or partial exemption.527 Further, energy products used for 
the production of electricity (e.g. coal) are exempt from the ETD. Additionally, it 
has to be stressed that the EU ETD is energy-input neutral.528

There is no tax measure comparable to the EU’s ETD in China that explicitly 
pursues environmental protection or efficient energy use. But it is generally argued 
that a quasi ‘energy tax’ is implicitly embodied in other taxes, mainly the resources 
tax and consumption tax that are levied on energy products and incentivize efficient 
energy use.529 While the consumption tax is currently levied on energy resources 
such as gasoline and diesel and does not yet extend to coal, the resources tax is the 
main tax measure that is currently imposed on coal at coal plants, i.e. coal mine 

524  See Ideacarbon, 2016a.
  Currently there exists no ‘environmental taxation’ in strict sense in China.
525  See Ideacarbon, 2016b.
526  See Council of the European Union, 2003.
527  See Council of the European Union, 2003.
528  Energy tax is not imposed on the energy content or carbon content of the taxed items in the EU. 

See European Commission, 2011b; Rey et al., 2014, pp. 11-12, 47.
529  See Xu, 2012; Liu & Sun, 2014.
  Other types of local coal-related fees are not discussed since they are not standardized, oftentimes 

charged repeatedly and are likely to be integrated into a unified resources tax during the current coal 
resources tax reform. See China Coal Net, 2009; Daily Economic News, 2014; Chang & Wang, 2016.
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operators.530 Consequently, the Chinese resources tax (imposed on the coal plants) is 
the only de-facto tax item that is comparable to the energy tax in the EU in the sense 
that both tax measures incentivize abatement at coal-fired generators.531

Table 8-1 briefly compares the above-mentioned ‘carbon tax’ in both jurisdictions, 
namely the energy tax (on coal-fired power) in the EU and the resources tax (on 
coal) in China.

Table 8-1 A comparison of ‘carbon tax’ (on coal and coal-fired power) between the 
EU and China

China EU

On coal 
(produced/ 
consumed 
to produce 
electricity)

Ad-valorem tax;
imposed on coal plants when coal 
is sold;
tax rates: 2% - 9% (varied in 
different provinces, see Figure 8-3).

N/A (at coal plants);
exempted (at coal-fired generators).

On electricity 
(coal-fired 
power 
included)

N/A Ad-Quantum tax;
minimum tax rates (EU-wide): 
0.5 euro/MWh (business use); 1.0 
euro/MWh (non-business use).
Further, effective energy tax 
rates on electricity in different 
member states vary, see Figure 
8-1 and Figure 8-2 (with different 
exemptions).a

Source: Council of the European Union (2003); State Administration of Taxation (2015); European 
Commission (2016b).

a  For instance, in Germany, electricity consumers exceeding threshold may get tax reductions 
through reimbursement. Exemptions to electricity tax include, inter alia, the manufacturing 
sectors in various production processes (electricity used for electrolysis, production of glass, 
ceramics, fertilizers, metal production and processing, as well as chemical reduction, since 2006). 
See Flues and Lutz (2015).

530  See State Administration of Taxation, 2015.
531  Admittedly, energy tax (as product tax) and resources tax are different in their ‘de jure’ taxation 

purposes and tax designs (e.g. tax bases) (see Milne & Andersen, 2012), but they bear similar ‘de-
facto impacts’ in terms of abatement at coal-fired generators, which is to be explained in Section 8.3.
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8.2.2 IDR between the ETS and ‘carbon tax’
As postulated above, the energy tax (on coal-fired power) in the EU and the 

resources tax (on coal) in China could be deemed as ‘de-facto carbon tax’ in the 
sense that it puts an additional cost burden on coal fired power generation. These 
tax measures may therefore overlap with the ETSs and give rise to IDR, as the ETSs 
directly cover the coal-fired plants in both jurisdictions.

Although the EU ETS applies to the large-scale production of electricity and 
heat and is directly linked to carbon emissions, there is relatively – though little – 
direct target group overlap between the two instruments (the ETS and the ETD) at 
both sides of generation and consumption. On the one hand, electricity end users (if 
not in the exempt sectors) will be covered twice for consuming the same electricity 
by both the ETS and the ETD (double carbon costs).532 On the other hand, the use 
of coal for electricity generation by coal-fired power plants is exempt from the ETD 
(to avoid direct double regulation).533

Granted that such a ‘direct double regulation’ is avoided, still, there is ‘indirect 
double regulation (IDR)’ that has not yet received sufficient attention but has been 
embodied in the production-consumption chain of coal-fired power. This is because, 
on the one hand, coal-fired power consumers are required to pay directly the energy 
tax under the ETD for the consumption of coal-fired power (see Figure 8-1 (business) 
and Figure 8-2 (non-business)).534 On the other hand, coal-fired power plants – 
covered by the EU ETS – have passed the carbon cost to coal-fired power consumers 
by inflating the price of coal-fired power, which has been extensively discussed in the 
literature.535 Specifically, in line with the methodology adopted by Weishaar (2017), 
this section measured the ‘ETS cost burdens’ imposed on each megawatt-hour of 
coal-fired power in the high-emitting EU member states (see Table 8-3). This is done 
by multiplying the ‘emissions intensity for coal-fired generation’ (Table 8-2) and the 

532  See Rey et al., 2014.
  To avoid ‘double regulation’ in this sense, the above-mentioned European Commission proposal 

on restructuring energy taxation also encompassed the differentiation between sectors covered 
by the EU ETS and those that are not (European Commission, 2011a; European Commission, 
2011b).

533  See Council of the European Union, 2003.
534  ‘Business’ is more concerned with ‘economic activity’, while ‘non-business’ generally refers to 

activities that do not generate any income, directly or indirectly.
535  See, e.g., IEA, 2003; Frondel et al., 2012; Schröder, 2013; Bönte, 2015.
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‘annual EUA prices’. The average ‘emissions intensity for coal-fired generation’ is 
calculated on the basis of data on the ‘emissions from the coal-fired generation’ from 
Sandbag (2017) and the ‘electricity output by coal’ from EEA (2016).

Table 8-2 CO2 emission intensity for coal-fired generation by high emitting 
countries in the EU (gCO2/kWh) (2010-2014)

EU-28 Germany
(DE)

Poland
 (PL)

Czech 
Republic

(CZ)

Italy 
(IT)

Netherlands
(NL)

Bulgaria 
(BG)

2014 981.92 966.07 997.53 1121.59 906.71 868.24 1215.68 

2013 981.10 969.11 1002.05 1129.36 908.99 897.86 1232.47 

2012 986.17 974.64 1012.09 1131.63 889.28 838.43 1210.88 

2011 995.52 994.02 1003.88 1154.52 903.28 808.79 1151.18 

2010 1000.70 993.93 1016.01 1165.28 933.71 827.87 1172.26 

Source: Authors’ own calculation on the basis of data from EEA (2016) and Sandbag (2017).

Table 8-3 ETS cost burdens by high emitting countries in the EU (EUR/MWh) 
(2010-2014)

Average 
annual EUA 
price (EUR/

tCO2)

ETS cost (EUR/MWh)

EU-28 Germany 
(DE)

Poland 
(PL)

Czech 
Republic

(CZ)

Italy
(IT)

Netherlands
(NL)

Bulgaria
(BG)

2014 5.95 5.84 5.75 5.94 6.67 5.39 5.17 7.23

2013 4.46 4.38 4.32 4.47 5.04 4.05 4.00 5.50

2012 8.12 8.01 7.91 8.22 9.19 7.22 6.81 9.83

2011 14.09 14.03 14.01 14.14 16.27 12.73 11.40 16.22

2010 15.25 15.26 15.16 15.49 17.77 14.24 12.63 17.88

Source: Authors’ own calculation on the basis of data from Table 2 and Borghesi et al. (2016).
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Fig. 8-1 Eff ective energy tax rates on electricity in the EU (business use)
Source: European Commission, 2016b.

Fig. 8-2 Eff ective energy tax rates on electricity in the EU (non-business use)

Source: European Commission, 2016b.
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Consequently, coal-power end users in the industrial sectors (if not in the 
exempt sectors of the ETD) have to pay ‘carbon costs’ twice for consuming the same 
electricity, including both the ‘carbon tax’ embodied in the ETD and the ‘indirect 
carbon ETS cost’ that is embodied in the inflated coal-fired power price. Accordingly, 
this section provided the quantitative evidence on the ‘double carbon cost burdens 
of ETS & tax’ in terms of each megawatt-hour of coal-fired power (see Table 8-4). 
Admittedly, this does not constitute double regulation in the legal sense, but the 
IDR (‘double cost burdens’) or, at the very least, ‘indirect policy interactions’ will 
de facto affect coal-power end users’ consumption behaviors, shape the abatement 
incentive structures of upstream coal-fired generators and consequently merits 
further attention.
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While the IDR arises at the consumer level in the EU, similar problems take 
place in China at the side of coal-fi red power plants.

As described above, the Chinese resources tax is an ad-valorem tax imposed 
on coal plants (when coal is sold), and varied resources tax rates among diff erent 
provinces are shown below in Figure 8-3. By infl ating the price of coal, the resources 
tax could be (at least in part) passed onto coal consumers in general and to coal-fi red 
power generators in particular. Th e extent to which tax can be passed downstream 
depends upon the ‘market power’ of coal plants and thus largely upon the price 
elasticity of demand for ‘thermal coal’ at coal-fi red plants,536 particularly, in the 
thermal coal market. Such an elasticity will be essentially determined by the extent 
to which coal-fi red generators have the opportunity to ‘respond’ (to the price 
change in the domestic market) within the timeframe under consideration. First, 
since both electricity prices and generation output remain highly regulated by the 
government,537  coal-power plants can neither infl ate the price (on-grid tariff ) to pass 

536  See Frank, 2007; Griffi  ths & Wall, 2008; Perloff , 2008.
  Th ermal coal (or steaming coal) is burned for steam to run turbines to generate electricity, while 

coking coal is used in the process of creating coke necessary for iron and steel-making.
537  See NDRC, 2015f.

Fig. 8-3 Resources tax rates on coal and provincial coal production in China

Source: Own elaboration based on data from Offi  cial Websites of Provinces noted above.
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down coal costs, nor can they adjust the generation output and thus the coal use 
(ceteris paribus, e.g. with a given technique and fuel mix for generation).538 Further, 
generators can, of course, purchase coal from the international market, but such 
importation remains limited in practice for multiple reasons such as regulatory risk 
or financial risk, e.g. the limited permits issued for coal importation.

As a result, the price elasticity of demand for thermal coal at coal-fired generators 
will be essentially ‘relatively inelastic’, which is also corroborated by an empirical 
study of thermal coal consumption (January 2001-August 2015) that shows the 
price elasticity of demand for thermal coal in China is -0.1397 in the short term and 
-0.254 in the long term.539 Due to the inelastic demand, coal-fired power generators 
will have to bear a large part of the resources tax and incur higher coal costs. Because 
coal-fired generators are also subject to the Chinese ETS, the IDR will take place at 
the coal-fired plants as they will pay both the ‘direct carbon ETS costs’ and ‘indirect 
carbon tax’ (i.e. the resources tax that is passed from upstream coal plants and 
embodied by the coal cost increase).

Below this section presents a preliminary magnitude of ‘double carbon cost 
burdens’ on coal-fired generators in the 10 largest coal-producing provinces in 
China. We examine in particular the two common types of thermal coal including 
the bituminous coal-5000 Kcal/kg (see Figure 8-4) and anthracite-5500 Kcal/kg (see 
Figure 8-5). Specifically, the ‘ETS cost burdens on generators from coal-combustion’ 
in the Chinese national ETS are estimated by multiplying the ‘carbon emissions 
from coal combustion (tCO2/tCoal)’ and the ‘projected ETS prices (CNY/tCO2)’ 
(see Table 8-5).

538  See Kahrl et al., 2011
539 See Qiao, 2016.
  In general, the demand for a good is said to be inelastic (or relatively inelastic) when the price 

elasticity of demand for a good (PED) is less than one (in absolute value): that is, the percentage 
change in quantity demanded is smaller than that in price. The demand for a good is said to be 
elastic (or relatively elastic) when its PED is greater than one (in absolute value
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Fig. 8-4 Double carbon cost burdens by 10 largest coal-producing provinces in 
China (Bituminous coal-5000 Kcal/kg) (CNY/tCoal)

Source: Authors’ own elaboration.

Fig. 8-5 Double carbon cost burdens by 10 largest coal-producing provinces in 
China (Anthracite-5500Kcal/kg) (CNY/tCoal)

Source: Authors’ own elaboration.
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8.3 Mixed effects of the IDR in the EU and China: a 
Law & Economics justification?

Building upon the proceeding sections, this section presents a Law & Economics 
analysis of IDR in both jurisdictions and identifies its environmental effectiveness and 
efficiency implications. Specifically, the incentive structure of coal-fired generators 
in both systems will be examined to analyze whether and how such IDR will induce 
a low-carbon transformation of the power generation sector.

Different forms of double regulation (between the ETS and ‘carbon tax’) may 
lead to varied effects, particularly, in relation to whether or not such a tax covers the 
ETS-covered entities.

On the one hand, if the tax covers the ETS-covered entities, a hybrid tax-
ETS system enables the regulators to limit the overall quantity of emissions while 
influencing the market price. But a hybrid system will very likely induce a higher 
administrative cost burden upon companies and thus give rise to higher aggregate 
abatement costs in the ETS sectors, which is inefficient.540 Also, the installations that 
fall under both systems pay twice for emitting one ton of CO2 (double payment), 
which leads to inefficiency if the total price paid does exceed the ‘social optimum 
price’ for carbon emissions.541

Further environmental implication of such a hybrid system (tax & ETS) is that 
it does not generate additional emission cuts but incentivizes long-term abatement. 
This is because theoretically a carbon tax (or quasi carbon tax) provides a clear and 
continuous incentive for abatement by sending a clear price signal and also leads 
to government income.542 But once the cap is set, the cap under the ETS fixes total 
CO2 emissions and further tax measures imposed on the ETS-covered entities will 

540  See Weishaar and Tiche, 2013.
  It bears mentioning that in theory, the IDR will not be problematic if the sum of double carbon 

cost (from the IDR identified in this chapter) and extra administrative cost (that arise from IDR) 
does not yet exceeded the optimum price. But in practice, it would be technically impossible 
to calculate the ‘social optimum price’ for carbon emissions. Thus, it remains impossible to 
determine whether the double carbon costs are higher than the social optimum price. In this case, 
this chapter merely aims to address the research question that to what extent the IDR and thus 
the double carbon cost will affect the abatement incentive structure of coal-fired generators.

541  See Böhringer et al., 2016.
542  See Weishaar and Tiche, 2013.
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not result in additional emission cuts.543 However, in the long term, an ETS is not so 
effective as to spur innovation in new low-carbon technologies by itself. This is mainly 
because it cannot provide any certainty about setting sufficiently and consistently 
high carbon price signal, unless certain mechanisms (e.g. reserved auction prices) 
are expressly introduced to do so.544 Since carbon tax revenues are commonly used 
to fund R&D programmes or provide subsidies and tax reductions for the adoption 
of low-carbon technologies,545 the interaction of the ETS and carbon taxes may have 
positive impacts on innovation and thus incentivize long-term abatement.

On the other hand, different effects may arise when a ‘carbon tax’ imposes 
‘abatement obligations’ on the non-ETS-covered entities. Specifically, the current 
policy mix in the EU and China may generate a wide variety of explicit and implicit 
complications. The explicit carbon price drop – in the wake of IDR – prima facie 
brings down aggregate abatement costs. But the implicit distortions of carbon price 
signal within the policy mix may complicate the mechanism. Generally, the use of a 
second instrument that interacts with the ETS will raise the overall costs of meeting 
the emissions cap and thus reduce efficiency. This is explained below.

8.3.1 Explicit complications of IDR
As presented above IDR arises in the context of coal-fired power at different 

levels. In the EU, it arises at the consumption level while in China it arises at the 
generator level. Twofold effects may arise when coal-power consumers in the EU pay 

543  It bears mentioning that additional emission cuts may take place if the covered entities abate further 
beyond what is mandatory – in which case they will have surplus allowances (after compliance) 
– but choose not to sell allowances (or voluntarily cancel those abatement outcome). Otherwise, 
once they sell those surplus allowances, the entities that purchase them and use for compliance 
will accordingly have less abatement outcome. As a whole, there is no further abatement beyond 
what the pre-determined abatement target indicates.

  In addition, if the carbon tax rate is set much higher than the carbon market price, the ETS 
will simply be superseded (or even nullified) by a carbon tax. Admittedly, such a carbon tax will 
certainly give rise to additional abatement (to the abatement target within the ETS), but it is 
rarely likely that policy-makers will implement such a hybrid ETS-tax system.

  It may be slightly different in China since the China ETS appears to implement an ‘intensity-
based’ cap that allows for ex-post adjustment of allowances. In this regard, double regulation in 
China may contribute to additional emission cuts but to a limited extent. See Zeng et al., 2016b.

544  See Capozza and Curtin, 2012; Lecuyer & Quirion, 2013; Lehman and Gawel, 2013; Gawel et 
al., 2014; Weishaar, 2014b; Zeng et al., 2016b.

545  See Braun et al., 2010; Lanzi and Sue Wing, 2011.
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double ‘carbon costs’ (direct ‘electricity tax’ and indirect ‘carbon ETS costs’) for the 
consumption of coal-fired power. In the short term, consumers will seek to reduce 
such consumption and thereby affect upstream emissions of coal-fired generators 
(‘upstream-downstream effect’). Consumers in the EU have some flexibility in 
choosing and adjusting their power suppliers.546 Specifically, they can reduce their 
coal power consumption in three main manners.

First, they can contract less carbon-intensive electricity (e.g. gas) in order to 
reduce the ‘indirect carbon ETS costs’. The second way is by switching to renewable 
electricity that is exempt from energy taxation to mitigate or avoid the ‘indirect 
carbon costs’. Accordingly, such an increasing use of renewable electricity that comes 
at zero marginal costs (within a certain range) may further reduce spot market prices 
of power,547 which will then put more cost pressure on coal-fired generators. These two 
ways are practically feasible since electricity suppliers are legally required to disclose 
to their (final) consumers the source of the electricity they have delivered along with 
its environmental impact (in terms of at least CO2 emissions).548 The third approach 
is to adopt more energy-efficient ‘energy-related products’ to reduce electricity use. 
‘Energy-related products’ refer to those products that directly consume energy (e.g. 
vehicles, household appliance such as air conditioning and refrigeration equipment) 
or those that influence the consumption of energy (e.g. windows and showerheads).

As a result of a decreased demand for coal-fired power, coal-fired generators 
will in principle be incentivized to switch to a more coal-efficient or low-carbon 
generation to reduce coal/carbon costs, e.g. by adopting carbon capture and storage 
(CCS), the integrated gasification combined cycle (IGCC) or supercritical/ultra-
supercritical (SC/USC) coal-fired generation. Admittedly, such a technique switch 
could be quite costly and risky.549 Alternatively, they could inflate the power price to 
maximize the profits, since electricity demand is generally believed to be inelastic. 
But this can only be done to a limited extent. This is mainly because, with the IDR 
and ‘double carbon costs’ being added to the electricity consumption, real income 
of power consumers and thus their real purchasing power of electricity will de facto 

546  Whether and to what extent current consumers (of coal-fired power) in the EU could lower the 
consumption depends upon what is written in the contract.

547  See Sensfuss, 2008.
548  See European Parliament and Council of the European Union, 2009b.
549  In addition, switching to other generation fuels (e.g. gas) could also be costly because of the rising 

gas price. See European Commission, 2014c.
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decline, ceteris paribus. Accordingly, electricity demand will be more elastic.550 Coal-
fired generators are therefore incentivized to set the power price carefully and to 
consider more coal-efficient or low-carbon generation techniques.

Still, ultimate decisions should be made based on multiple technical, economic 
and regulatory factors that may vary among member states and at different seasons 
(e.g. climatic variations). Major concerns include, inter alia, the technical possibility 
of a low-carbon switch, their own generation costs (coal costs included) and carbon 
costs, the current electricity mix and different prices by source (merit order effects), 
along with the market power of particular coal-fired generators that is largely affected 
by the power demand elasticity.

Further, whichever compliance strategy may be chosen by coal-fired generators, 
they are incentivized to reduce their aggregate carbon emissions and thus the 
demand for allowances will most likely fall, ceteris paribus. In other words, such a 
drop will take place with or without generators’ voluntary abatement efforts. On 
the one hand, the adoption of coal-efficient or low-carbon generation technique 
will certainly reduce coal-related emissions. On the other hand, assuming without 
further abatement efforts, potential decreased sales of coal-fired power – as a result 
of power price increase – will discourage the upstream generation, which will then 
reduce the coal-related emissions at the upstream side.

To sum up, the IDR that affects EU’s coal-fired power consumers will reduce the 
emissions of upstream coal-fired power generators (‘upstream-downstream effect’). 
At the same time, aggregate emissions from electricity generation in the power sector 
will fall. This is mainly because consumers are incentivized to switch to renewable 
electricity with potential exemptions from the ETD or to utilise more energy-
efficient ‘energy-related products’ (to reduce electricity use). Either way, a more low-
carbon generation or a decreased aggregate electricity demand will reduce the overall 
electricity emissions and thus the demand for allowances within the power sector.

Consequently, a reduced allowance demand from the power sector paired with 
the ‘absolute cap’ of the EU ETS (fixed supply),551 a decline of the carbon price is 
expected which in turn reduces the aggregate abatement costs (efficiency enhanced). 
However, the indirect interaction of the EU ETS with a ‘carbon tax’ is jeopardizing 

550  This is to say, consumers turn more sensitive to the price change of electricity (as ‘necessity goods’) 
when they are poorer (with less ‘real income’).

551  See European Parliament and Council of the European Union, 2009c.



Indirect double regulation (IDR) and linking: case of coal-fired generation

165

8

the environmental functioning of the ETS. This is because such an overlap did not 
result in lower emissions but in a lower ETS price. Since a high allowance price 
is necessary to incentivize covered entities to invest in technological innovation, 
research and development,552 such an interaction inevitably undermines the guidance 
effects of the ETS.

In the long term, a ‘water-bed effect’ may arise from an increased use of energy-
efficient ‘energy-related products’. For instance, carbon emitters in the non-ETS 
sectors (e.g. service sector, building or transportation sector) may release fewer 
emissions with less power consumed or fewer running hours, leading to further 
abatement in the non-ETS sectors. With a fixed trajectory of GHG abatement 
targets in the EU (both the ETS and non-ETS included), abatement pressure of the 
ETS may be relieved, possibly resulting in a shift of the relative abatement burden 
from entities covered by the EU ETS to those that are not covered. This in turn 
would take pressure from the carbon allowance price, ceteris paribus.

By contrast, in China, with the IDR (direct carbon ETS costs and indirect ‘carbon 
tax’), coal-fired generators face lots of pressure in terms of reducing coal use and 
carbon abatement. First, they are directly covered by the ETS and thus incentivized 
to abate. Second, they pay market prices for coal and are most likely to absorb the 
resources tax that is passed from upstream coal plants, mainly because the price 
elasticity of demand for thermal coal is relatively inelastic (see above in Sub-Section 
8.2.2). Third, their carbon costs cannot be passed down easily to downstream grids 
or consumers due to the fixed and regulated on-grid tariffs. Moreover, coal power 
generators do not have much leeway in adjusting the output. As a result, coal-fired 
generators will be incentivized to reduce coal use and abate by, e.g., adopting coal-
efficient and low-carbon generation technology. This enhances the environmental 
effectiveness. Accordingly, their decreased demand for carbon allowances will bring 
down the carbon price over time.

However, whether such abatement is efficient remains unknown. Efficiency 
implies that GHG emission reduction is achieved at least cost, which is largely 
influenced by the stringency of abatement targets.553 For instance, if the allocation to 
coal-power plants turns out too stringent and purchasing carbon allowances is not 
an option (e.g. when the current market price is way too pricy), they will face too 

552  See Weishaar, 2014b.
553  See Weishaar, 2014a; Zeng et al., 2016ba.
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much abatement pressure within a short period of time. Accordingly, coal-power 
generators may have to abate emissions rapidly by investing in the currently available 
but costly low-carbon technology. This may add to the compliance costs and thus 
inefficiency that could have been saved if they were given enough time to develop 
more efficient abatement. Still, it bears mentioning, such pressure may be relieved 
in the long term with the ‘co-movement’ mechanism – developed by China’s central 
government – that allows for partial pass through of coal cost increases to the on-
grid tariff for the coal-fired power.554

8.3.2 Implicit distortions of the ETS guidance effects
Efficiency requires the minimization of aggregate abatement costs to achieve a 

pre-determined climate change target. This is obtained when marginal abatement 
costs are equalized across sectors and emitters, so that reductions take place where 
they are cheapest to take place.555 One way of achieving this equalization is by using 
an instrument mix that sets a uniform carbon price for different sectors and allows for 
trading such as an ETS. In the absence of transaction costs or market imperfections, 
the ETS can be considered efficient by itself.556

In the optimum scenario for the ETS, covered entities make abatement 
decisions solely based on carbon costs that are reflected in a uniform carbon price. 
But implementing additional instruments (e.g. tax) on the up/down-stream side of 
ETS entities may distort the carbon price signal and reduce efficiency. For instance, 
in China, with the indirect ‘carbon tax’ (i.e. coal resources tax) passed from the 
upstream coal mining plants, coal-fired power plants will be encouraged to invest 
in low-carbon generation technology that brings the most ‘net benefits’. Such 
benefits include not only ‘ETS costs/benefits’ but also ‘carbon tax’. Accordingly, 
decision making of coal-fired power plants and thus the ETS guidance effects may 
be distorted. As a result, aggregate abatement costs of achieving the prescribed 
target, assuming all else being equal, will arise beyond the costs set in the optimum 
scenario. By contrast, such distortions will not take place in the EU at the coal-fired 
power generators, because the consumption of energy products for generation (i.e. 
coal), as noted above, is exempt from the ‘carbon tax’ (energy tax).557

554  See NDRC, 2015f.
555  See Weishaar, 2014a.
556  See Rey et al., 2014.
557  See Council of the European Union, 2003.
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Second, the ETS guidance effects may be impaired by the discrepancy in 
the declared policy objectives of the chosen instruments. The ETS targets GHG 
emissions and encourages the development and use of low-carbon electricity. The 
tax measures considered in this chapter are not using the carbon content as a tax 
base and therefore do not consistently provide incentives to reduce emissions cost-
effectively.

Specifically, for one thing, the EU ETD reflects more concern about 
competitiveness and distributive impact than the environment.558 The ETD sets the 
same minimum tax rate for the consumption of electricity and only differentiates 
between business and non-business use. It is further carbon neutral as it does not 
discriminate between carbon-intensive and low-carbon power (though exemptions 
for renewables are available).559 Altogether, through the ‘upstream-downstream 
effects’, the EU ETD and thus the IDR in the EU do not favor the low-carbon 
fossil fuel (e.g. gas) for electricity generation. For another, the IDR in China favors 
coal-efficient generation or generators with higher demand elasticity for coal (not 
necessarily low-carbon generation).

Third, further distortion of ETS guidance effects may arise from different tax 
rates imposed on equal entities among different sectors and regions, which in turn 
distort the guidance effects of a uniform carbon price.560 For instance, similar coal 
power plants in different provinces face different resources taxes in China (see Figure 
8-3), and the energy taxes imposed upon coal-fired power in the EU vary substantially 
among countries and sectors (see Figure 8-1 and Figure 8-2). Accordingly, through the 
‘upstream-downstream effects’, abatement incentives that a single ETS price places on 
coal-fired generators are distorted and competitive concerns arise as well. Consequently, 
taking into account the ‘ETS cost’, Table 8-4 and Table 8-6 present the potential 
magnitude of regional differences in the ‘double carbon costs’, respectively among the 
6 highest emitting countries in the EU and the 5 largest coal-producing provinces in 
China (covering around 74% of national coal production). For instance, Table 8-4 
shows that the associated ‘double carbon costs’ per megawatt-hour of coal-fired power 
is 21.12 euros in Germany (business) and 8.23 euros in Bulgaria (business).

558  See European Commission, 2011b.
559  See Council of the European Union, 2003; European Commission, 2016b.
560  Similar negative effects – that arise from different environmental taxes rates across regions/

countries – have been examined and referred to as ‘cross-border effects’, e.g. the unintended trade 
distorting effects between Northern Ireland (with aggregate levy) to Ireland (without levy). See 
EEA, 2008, pp. 26-30, 32-33; Weishaar, 2009.
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Table 8-6 Double carbon cost burdens on coal-fired generators in China (EUR/
MWh)

Largest  
coal-producing 

 provinces
(2016)

Standard  
coal  

consumptiona 
(gCoal/Kwh)

Coal price 
(CNY/tCoal)

Resources  
tax  
rate

Resources taxa 
(CNY/MWh)

Resources tax 
(EUR//MWh)

ETS cost 
(CNY/tCoal)

ETS cost  
(CNY/MWh)

ETS cost  
(EUR/MWh)

Double 
carbon  

cost (EUR/
MWh)

Bituminous  
coal
-5000Kcal/Kg

Inner Mongolia 312 545 9 % 15.30 1.99 75.36 23.51 3.06 5.05

Shanxi 8% 13.60 1.77 4.83

Shaanxi 6% 10.20 1.33 4.39

Guizhou 5% 8.50 1.11 4.17

Xinjiang 6% 10.20 1.33 4.39

- 2% 
(min. rate)

3.40 0.44 3.50

Anthracite 
-5500Kcal/Kg

Inner Mongolia 312 605 9 % 16.99 2.21 86.23 26.90 3.50 5.71

Shanxi 8% 15.1 1.96 5.46

Shaanxi 6% 11.33 1.47 4.97

Guizhou 5% 9.44 1.23 4.73

Xinjiang 6% 11.33 1.47 4.97

- 2% 
(min. rate)

3.78 0.49 3.99

Source: Authors’ own calculations on the basis of data from China electricity council, 2017; 
Tianjin Port Exchange Market (situation of 2017-05-10).
Note: Data on the exchange rate is taken as in 0.13 EUR/CNY (situation of 2017-5-22).

a  ‘Standard coal consumption’ applies to typical plants (capacity not less than 6000 KW).
b  Due to the inelastic demand of thermal coal over the period 2001-2105 (Qiao, 2016), this chapter 

assumed a 100% pass of coal resources tax to estimate resources tax burdens.
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8.4 Linking the China ETS to the EU ETS: implications 
of IDR for its linked partner

As analyzed above, different policy choices between jurisdictions (e.g. different 
ETS designs, double regulation) are likely to impede a potential linking. With a 
hypothetical ‘direct and full linkage’, this section analyzes how the IDR identified 
above in each ETS will affect its linked partner’s system and particularly in relation 
to the carbon abatement incentives of coal-fired generators. Specifically, building 
upon Section 8.3, this section examines two scenarios associated with a raise in the 
tax measures (i.e. resources tax in China and the ETD in the EU).

In the case of China, the ‘carbon tax’ (resources tax) that is levied on coal plants 
for the coal production/sales will be partially passed on to coal-fired generators, as the 
demand for thermal coal is quite inelastic (e.g. -0.1397 in the short term). This will 
then intensify their abatement pressure since generators have already been covered 
by the ETS. When the resources tax rate in China increases, coal-fired generators 
will have difficulties passing cost increases on to electricity consumers as the on-grid 
tariffs are fixed and heavily regulated. As analyzed in Section 8.3.1, they will have to 
absorb pro-rata inflated coal costs and are further incentivized to employ techniques 
such as IGCC and SC/USC generation to increase coal use efficiency or directly 
abate.561 Ceteris paribus, carbon emissions of coal-fired generators in China will most 
likely drop, which will then bring down the demand for allowances and thus put a 
downward pressure on the carbon price in the linked ETSs. Given the major role 
coal plays in power generation in China,562 abatement of coal-fired generators in 
China is very likely to yield sizeable effects on the carbon price in the linked ETSs. 
Such effects will be more prominent especially because the Chinese ETS – once fully 
implemented – is projected to be around twice the size of the EU ETS.563

Accordingly, those EU-ETS-covered entities (coal-fired generators included) 
that are net purchasers of emission allowances will benefit from such a carbon price 
decline in the jointed markets. Society as a whole would also benefit when the 
abatement target in the EU is realized at lower costs (as a result of the price decline). 
At the same time, however, abatement incentives in the EU ETS will be impaired 

561  See Yue, 2012.
562  Specifically, 64% of domestic electricity in China comes from coal in 2016 (China electricity 

council, 2017).
563  See Swartz and IETA, 2016.
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when ‘cheaper’ allowances are leaking into the EU. In the current market situation, 
however, this effect is expected to be limited as abatement incentives are quite 
limited. The reason for this is of course the enormous excess supply of allowances 
within the EU ETS, leading to price levels that are deemed too low to incentivize 
carbon abatement in phase 3.564 However, with structural reform measures (e.g. 
MSR) and a faster reduction of the annual emissions cap later on to address the 
market imbalance,565 carbon prices may slowly bounce back.566 In this case, when the 
EU-China ETS linkage finally materializes in the future – most likely when carbon 
prices in both ETSs turn ‘positive’567 (i.e. prices to be of influence on abatement) – 
the IDR in China will have noticeable effects on the EU ETS and particularly on the 
coal-fired power generators concerned.

By contrast, in the case of a higher electricity tax in the EU, coal-fired power 
consumers – that are subject to the double cost burden of the IDR – will further 
avoid the consumption of coal-fired power. As identified in Section 8.3.1, this could 
be done either by switching to renewable electricity in order to lower ‘indirect carbon 
costs’ and potentially reduce the ‘direct electricity tax’ charged, or it could be done 
by adopting energy-efficient ‘energy-related products’ to cut the overall electricity 
needed. Either way, the ‘upstream-downstream effect’ identified in Section 8.3.1 will 
be reinforced. That is the decreased demand for coal-fired power will further reduce 
the emissions in the power sector and thus the demand for allowances, regardless of 
abatement efforts taken by coal-fired generators in the EU. Also, it bears mentioning 
that such an effect may vary significantly among different member states (or sectors), 
as there are strong differences in the effective energy tax rates on electricity (‘pre-
linking distortions’, see Section 8.3.2).

564  See MacDonald, 2016; Macdonald-Smith, 2016; Zeng et al., 2016b.
565  See European Council, 2014; European Parliament and Council of the European Union, 2015. 

For details on a recent revision of MSR, see Chapter 5.3.1 on this matter; see also European 
Council and Council of the European Union, 2017; Reuters, 2018.

566  The current carbon price in the EU ETS, oscillating between €2.97/tCO2 and €17.79/tCO2 
since 2009, is far lower than what policymakers initially envisaged but expected to bounce back 
around 2025 (European Commission, 2010b; Macdonald-Smith, 2016; Sandbag, 2017).

567  The pre-linking prices shall be ‘positive’, which ensures the abatement target in each ETS is 
stringent per se and thus remains a precondition for linking. See Chapter 5.2 on this matter; see 
also Roßnagel, 2008; Tuerk et al., 2009; Zeng et al., 2016b.
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Accordingly, along with an absolute cap (fixed supply) in the EU ETS, the 
diminished demand for allowances in the power sector will further bring down 
the carbon price in the linked systems. This may give rise to additional benefits 
of alleviating abatement pressure on covered entities in both jurisdictions. Despite 
the power sector is one of the most carbon-sensitive sectors in China,568 the carbon 
influence on China’s coal-fired power generators remains rather limited in the short 
term. This is mainly because, as examined above, power generators in China can 
not easily change their output in the short term, as they are constrained by the 
heavy electricity regulation. As such, they do not have so much leeway as their 
counterparts in the EU to expand output and take advantage of the lower carbon 
price. However, such an effect will be enhanced in the long term, when coal-fired 
generators have more freedom in adjusting output569 or with the ‘co-movement 
mechanism’ that allows for partial pass-through of coal cost increase to the on-grid 
tariff.

To sum up, an increase in the ‘carbon tax’ in both jurisdictions will exacerbate 
the effect of the IDR in both jurisdictions, and give rise to a carbon price decline. 
This decline is expected to benefit coal-fired power generators in the linked partner’s 
system while slightly discourage their abatement. It is also expected that such effects 
will be reinforced in the long term, when carbon prices in both ETSs are sufficiently 
‘positive’ to incentivize investment in abatement technology. Moreover, with the 
current electricity regulation in China, the ‘carbon tax signal’ will be passed from 
the EU to China’s generators at a much slower pace and to a more limited extent 
than the other way around.

In the meantime, the pre-linking differences of ‘double carbon costs’, imposed 
on similar coal-fired generators between the EU and China, will further cause 
competitive distortions. To compare such asymmetric effects of ‘IDR’ on the 
competitiveness between the EU and China, the ‘double carbon costs’ – imposed on 
each megawatt-hour of coal-fired power – are measured in Table 8-4 and Table 8-6. 
Specifically, the ‘ETS cost per megawatt-hour of coal-fired power (CNY/MWh)’ in 
China is calculated based on the ‘standard coal consumption (gCoal/Kwh)’ from 
China electricity council (2017) and the ‘projected ETS cost (CNY/tCoal)’ from 

568  See Li et al., 2012.
569  The increased flexibility of coal-fired generation in the long term is embodied by, e.g., a larger 

value of demand elasticity (for thermal coal) in the long term (0.254) than the value in the short 
term (0.1397). See Qiao, 2016.
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Table 8-5. For instance, there exists a difference of 16.07 EUR/Mwh between 
Germany (business) and Inner Mongolia (the largest coal-producing province in 
2016 and also applying the highest coal resources tax rate in China).

8.5 Conclusions and policy implications
This chapter serves to address the central research question of this dissertation 

by examining whether the ‘double carbon regulation’ in both jurisdictions will 
impede a future EU-China linkage. It sets out to identify a serious issue that has 
been underrepresented, ‘indirect double regulation (IDR)’. As the findings reveal, it 
arises from the current carbon regulatory framework in the EU and China, de facto 
shapes the abatement incentive structures of ETS entities (i.e. coal-fired generators) 
and thus merits further attention.

First, this chapter examines double regulation, a broad concept that has been 
interpreted with multiple-but-ambiguous explanations. Two categories of ‘direct 
double regulation’ that have been discussed in the literature are identified herein. 
Specifically, it takes place when the same carbon obligations or mitigation efforts 
are counted twice, either at two separate parties under the same regulatory system 
or at the same party under two separate systems (e.g. when carbon tax and energy 
measures directly concern the ETS entities).

Second, two different forms of IDR are identified in the EU and China by 
scrutinizing legal documents on coal-related carbon regulation and examining 
abatement incentive structures of coal-fired generators from a Law & Economics 
perspective. Specifically, in the absence of de jure carbon tax in China or EU widely, 
energy tax (on coal-fired power) in the EU and the resources tax (on coal) in China 
– as ‘quasi carbon tax’ – may de facto constitute IDR in co-existence with each 
ETS.570 This chapter further presents the empirical evidence on the ‘double carbon 
cost’ that arise from IDR, with a preliminary estimation of the magnitude in both 
jurisdictions (see, e.g., Table 8-4 and Table 8-6).

Third, further mixed effects of IDR are examined for both jurisdictions with 
an explicit carbon price drop (prima facie efficiency gains) and further implicit 
distortions. In the EU, IDR takes place at the coal-fired power consumers, ceteris 
paribus, reducing emissions from the upstream coal-fired generation via ‘upstream-

570  Admittedly, as iterated above, legally speaking, this does not constitute ‘double carbon regulation’ 
as both the ETS and ‘tax’ concern separate parties.
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downstream effect’ in the short term and increasing the supply of allowances within 
the ETS (through ‘water-bed effect’) in the long run. By contrast, similar problem 
arises in China at coal-fired generators that will then put them under lots of pressure 
in terms of reducing coal use and abatement (Section 8.3.1). Altogether, IDR – 
despite at different parties between both jurisdictions – could incentivize a low-
carbon transfer of coal-fired power system, while the seemingly uniform carbon 
signal may be further complicated by implicit distortions (Section 8.3.2).

In response to the distorting effects of IDR on the ETS guidance efforts, specific 
measures can be taken but should differentiate distortions by sources.

For one thing, to mitigate distortions that arise from different policy objectives 
between ‘carbon tax’ and the ETS, policy-makers can introduce a carbon element 
into energy taxation or resources tax. This can be done by, e.g., taxing the electricity 
consumed (in the EU) or the thermal coal (in China) more consistently with their 
carbon content. As mentioned above, a similar idea was previously proposed by the 
former Finance Minister (Jiwei Lou) in China, and by the European Commission 
but withdrawn mainly for competiveness concerns (e.g. from the diesel industry). By 
restructuring the existing taxation to a carbon focus, not only the de-facto distortions 
from existing policy instruments (i.e. IDR) can be largely mitigated, but the legal/
administrative burdens of implementing a new tax item (e.g. carbon tax in China) 
can also be avoided.

For another, the uniform carbon signal may be further distorted by de facto 
regional/sectoral tax differences among equal entities of both jurisdictions (see 
above in Chapter 8.3.2). It would be mistaken, however, to simply eliminate such 
differences in energy/resources tax, since they may reflect other policy considerations. 
For instance, as noted above, energy tax rates are set differently among EU member 
states largely for competitiveness concerns in the internal (energy) market. Thus, it 
does not necessarily go so far as to sacrifice the competitiveness consideration for 
carbon abatement purposes.571 Rather, both objectives should be taken as a whole so 
as to minimize unnecessary regulatory burdens by considering a dynamic carbon-
energy market relationship and trade-offs between policy interests. For instance, the 

571  In addition, the European Court of Justice also adjudicated ‘emission reduction’ (as principal 
objective) must be attained in compliance with other sub-objectives (competitiveness included). 
See para. 79 in Case C-505/09 P Commission v Estonia [2012] ECR, ECLI:EU:C:2012:179.
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ETS or the energy/resources tax could be subject to a ‘proportionality test’ regarding 
its suitability, necessity and ‘excessive effects’.572

Furthermore, the findings of this chapter can be used to enrich the competitiveness 
discussion for the EU ETD, as previous arguments largely concentrate on the energy 
market. But as Section 8.3.2 reveals, the EU ETD – which was designed to reduce 
competitive concerns for the internal (energy) market – may become a source of 
competitive distortions in the carbon market.

Consequently, this chapter serves to enrich scientific and policy discussion 
on ETSs linking by examining the implications of double regulation for its linked 
partner (Section 8.4). Double carbon regulation remains a concern that has not yet 
arisen from the current linking-literature or ETSs-linking practices (e.g. California-
Quebec or EU-Swiss linkage). But if the ETSs linkage is to happen, not only ‘ETS 
designs’ but other (carbon) regulatory features (e.g. energy/resources tax) may 
also significantly affect the abatement decisions of ETS entities (e.g. coal-fired 
generators) in the joint ETSs. In the eventuality of an EU-China linkage, although 
only likely in the longer term, our findings suggest that IDR does serve to alleviate 
abatement pressure on coal-fired generators in its linked partner’s system while 
slightly discourage their abatement.

It may further prove crucial to include ‘double regulation’ into future EU-
China linking negotiations due to its asymmetric effects on the competitiveness of 
both systems (see, e.g., Table 8-4 and Table 8-6) and their sizeable share of global 
emissions. In particular, the ‘carbon tax signal’ may be passed from the EU to 
China’s generators to a much more limited extent than the other way around. In 
other words, the joint ETSs – together with the pre-linking distortions that arise 
from IDR – are not providing a level playing field in terms of abatement for equal 
coal-fired generators in both jurisdictions.

Admittedly, the findings of this chapter cannot be conclusive. For one thing, the 
qualitative evaluation herein lays the theoretical framework to better understand the 
interactive rationale of IDR, with systematic inclusion of relevant factors (e.g. legal 
designing details of the ETS/taxes, market characteristics) that shape abatement 
incentives of coal-fired generators. For another, the quantitative evidence herein 
presents a preliminary magnitude of IDR (e.g. double carbon cost burdens) for coal-

572  ‘Principle of proportionality’ is laid down in Article 5 of the Treaty on European Union.
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fired generation before and after linking. A better understanding of dynamic effects 
calls for future research conducted in both qualitative and quantitative manner.

Further quantitative ex-ante simulation or ex-post empirical-based observations 
will contribute to a statistically reliable sense of the magnitude of such effects. Two 
major clusters have been employed in the literature to quantitatively examine policy 
interactions, and both approaches may have merits and disadvantages once applied.

On the one hand, bottom-up energy system models (e.g. the MARKAL 
bottom-up energy model) concentrate on the energy sector entirely.573 Specifically, 
the disaggregated data applied may better capture the regional disparities (e.g. in 
energy/resources tax, technical possibility of abatement, electricity mix or State-
aid measures) and describe thoroughly how coal-fired generators among different 
regions react differently (‘implicit distortions of IDR’).

On the other hand, top-down sectoral modelling approaches largely focus 
upon the ‘interactions of the energy sector with the rest of the economy’ such as 
input–output models and Computable General Equilibrium (CGE) models.574 For 
instance, the optimization analytical methods adopted could be used to optimize 
abatement decisions (of coal-fired plants) endogenously while meeting the given 
concurrent constraints of interacted tax-ETS. Hence, it may prove more feasible 
(than the bottom-up counterparts) for the EU but may be less applicable in the 
Chinese electricity market context, since optimization generally works best for 
competitive markets.575

However, it would be mistaken to assume no significance for further qualitative 
research. Quantitative assessment has significant advantages of estimating the 
magnitude of IDR. But it tends to focus on the impacts at a market level as a 
whole576 and the design features (e.g. intricate tax designs or energy/carbon market 
features) in the final outcome may be underrepresented. In this regard, qualitative 
assessment may better explain how certain design feature shapes the ultimate 
outcome, specifically, by integrating intricate but often non-quantifiable cause-
and-effect process and addressing the trade-offs between diversified policy designs. 

573  See, e.g., Kannan and Strachan, 2009; Qudrat-Ullah, 2013.
574  See Qudrat-Ullah, 2013.
575  See, e.g., Oikonomou et al., 2008; Fankhauser et al., 2010.
576  See Spyridaki and Flamos, 2014.
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A ‘multi-criteria based evaluation’ may further allow for participatory analysis.577 
Altogether, a hybrid qualitative-quantitative analysis of IDR can lead to a greater 
depth of understanding on how the ETS and ‘carbon tax’ interacted in the generation-
consumption chain of coal-fired power, so as to answer the ultimate question how 
they might be reconfigured to lead to a better mix.

577  See, e.g., Del Río, 2010; Oikonomou, et al., 2010.
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PART IV
PAVING THE ROAD TOWARDS LINKING

9
CONCLUSIONS AND POLICY IMPLICATIONS

The primary goal of this dissertation has been to enrich the scientific and policy 
discussion on ‘ETSs linking’, a ‘bottom-up approach’ that becomes increasingly 
crucial to facilitate global climate mitigation. Given the political interest and 
potential advantages of an EU-China linkage, it remains crucial to identify potential 
obstacles and thus facilitate a future linkage. The current linking literature focuses 
on mapping barriers in general and has not yet focused on EU and China, let alone 
the intricacies of policy designs. In this regard, the study seeks to contribute to the 
literature and address a question that needs to be answered in practice: whether and 
to what extent will the different ETS designs and carbon regulatory features impede 
a future EU-China linkage?

Applying a Comparative Law & Economics Approach, we set out to identify 
two key functionalities (objectives) of the linked ETSs, environmental effectiveness 
and efficiency. They have been further employed as criteria to better understand what 
ETS elements are essential to a link and thus what difference between the linked 
ETSs must be harmonized. Part I of this dissertation examined those elements in 
law of both jurisdictions. Crucial differences in the ETS designs (Part II) and carbon 
regulatory characters (Part III) were assessed to identify key obstacles to linking. This 
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Chapter summarizes the main findings of the research (Section 9.1) and proposes 
potential solutions for facilitating the link (Section 9.2). Section 9.3 discusses 
the wider policy implications by analyzing how our study can assist legislators’ 
or policymakers’ decision-making on an EU-China link and further proposes 
suggestions for future research.

9.1 Original findings: identifying incompatibility 
issues

This section discusses the scientific and policy contributions of the preceding 
chapters and further examines whether the ‘linking obstacles’ identified will 
jeopardize the compatibility of the linked ETSs. In particular, any ETS designing or 
carbon regulatory differences that may impede linking, if undermining the prime 
objective(s) of the ETSs or failing to satisfy certain linking conditions established by 
its linked partner, will undermine the system compatibility.

Different design choices for the cap setting between the ETSs have undoubtedly 
caused considerable concerns for a link. This is mainly because the central role of a 
cap in generating the scarcity of allowances within an ETS and thus safeguarding 
environmental effectiveness and efficiency. The available literature on the intensity 
target has expressed environmental concerns by analyzing theoretical designing 
variants on a general level. Integrating legal and economic complexity from real-
life ETSs (i.e. the EU and China ETS), Chapter 5 of the dissertation identifies 
key elements of cap setting to better understand how a cap creates scarcity and 
thus abatement incentives in an ETS. It also examines how those elements are 
addressed in the ETS regulatory framework of both jurisdictions and assesses their 
environmental effectiveness and efficiency implications before and after linking. 
Moreover, by analyzing how the absolute cap and ‘intensity-based cap’ fare differently 
with economic uncertainty in both systems (i.e. with ‘absolute cap’ working anti-
cyclically and ‘intensity-based cap’ cyclically), Chapter 5 concludes by providing 
preliminary insights of how such dynamic properties will affect the theoretical link.

In particular, the ‘intensity-based cap’ may jeopardize the prime objective of 
EU’s ‘absolute cap’ (i.e. environmental effectiveness) and thus undermine the ETSs 
compatibility. In this regard, the absence of an ‘absolute cap’ in China certainly 
poses serious challenges. Previous experience (e.g. either the forthcoming EU-
Swiss ETSs linkage or the proposed EU-ACPM linkage) shows that the EU does 
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not implement any changes.578 Instead, its linkage partners have to work towards 
sufficient harmonization by aligning their schemes with the EU ETS in terms of key 
ETS designs (cap included).579 However, the China ETS as the largest carbon market 
in the future might be able to obtain some concessions on ‘non-essential elements’ 
of the ETS, e.g., the coverage and allocation. But it is unlikely that the EU will 
concede with regard to the ‘absolute cap’, which is generally considered ‘essential’ to 
the principle objective of the EU ETS (i.e. environmental effectiveness).580

Other ETS differences, examined in Chapters 5-8, are less likely to pose 
insurmountable challenges to linking, provided that certain conditions are set out in 
the linking negotiations and environmental effectiveness is safeguarded. Specifically, 
differences in the stringency of targets, MRV rules as well as the carbon regulatory 
obstacles are discussed as follows.

First, different stringency of targets will not significantly impede the EU-China 
linkage, granted that both targets are stringent per se and both pre-linking prices 
are positive (environmental effectiveness safeguarded). Moreover, it remains one of 
crucial motives for the EU to link to China’s system and vice versa. Specifically, with 
the convergence of pre-linking prices (a price decline in the EU and a raise in China), 
the EU may take advantage of China’s low abatement costs by purchasing cheaper 
allowances from China,581 and China can benefit financially by selling allowances at 
a higher price than in a purely domestic system. But it bears mentioning that, with 
different stringency of targets, linking may result in a flow of capital from the high-
price system (the EU ETS) to the low-price system (the China ETS),582 inevitably 
creating winners and losers in each of the linked ETSs.583 This may incur some 
political pressure in the first place but is not likely to be sufficiently high to pose an 
insurmountable hurdle.

Second, potential differences in the MRV provisions (e.g. emitting activities 
covered or methodologies applied) do not necessarily impede linking, provided 
that the transparency and robustness of both MRV processes are secured to uphold 

578  See, e.g., the ‘linking practices’ on this matter in Chapter 2.2.4.
579  See ibid; see also Hawkins and Jegou, 2014, p. 3.
580  See Chapter 3.3.2 (‘objectives of the ETSs’) and Chapter 3.3.3 (‘conditions on linking’) established 

by the EU ETS on this matter.
581  See Carbone et al., 2009; Zeng et al., 2016b.
582  See Mehling, 2011, p. 15; Zetterberg, p. 7.
583  See Weishaar, 2014a, p. 193.
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market confidence (environmental effectiveness safeguarded). For instance, Chapter 
6 examines one of the most striking distinctions between the MRV practices of both 
ETSs, double counting of electricity emissions in the China ETS. This dissertation 
shows that it may not impede linking as long as both emissions and abatement are 
covered and measured in the China ETS to the same extent.

The analysis in Chapter 6 further contributes to the literature by enriching 
the discussion on the ‘carbon leakage’ in the Chinese context. The current carbon-
leakage literature focuses largely on the ‘industrial production’, and little attention 
has been given to the electricity sector. In this regard, this chapter identifies two 
forms of ‘electricity carbon leakage’, i.e. leakage of both direct and indirect electricity 
emissions that arise from two particular inter-regional electricity flows. This is in 
particular due to the way emissions are inventoried in China (i.e. double counting) 
and are further supported by the legal evidence and practical cases provided therein.

By examining the linking implications of such leakage for the EU ETS, our 
study finds that ‘electricity carbon leakage’ concerns not only the competitiveness of 
the electricity sector but also of the industrial sector. ‘Electricity carbon leakage’, in 
this regard, becomes relevant to the linking discussion. The study herein reveals that 
the Chinese industrial electricity-users may gain competitive advantages over their 
competitors in the EU or other jurisdictions where carbon obligations are posed 
upon generators. Given that the China ETS will be twice the size of the EU ETS and 
even a small size of carbon leakage in China could have significant repercussions, 
it may thus prove crucial to include ‘electricity carbon leakage’ into future EU-
China linking negotiations. In response, specific measures are proposed therein to 
address the largely disadvantageous impacts of ‘electricity carbon leakage’ but should 
distinguish leakage of different sources and forms.

Third, a potential lack of transparency and policy consistency as well as the 
stringency of enforcement in the China ETS certainly generate environmental 
and efficiency concerns (Chapter 7), but they are less likely to significantly impede 
linking. This is mainly because, on the one hand, they are very likely to be improved 
later with ETS development and higher degree of certainty over the economy and 
its emissions structure, especially after China peaks its emissions.584 On the other 
hand, if the linking is to happen, the EU ETS will of course pose strict conditions 

584  As noted above, China announced the intention of peaking emissions around 2030. See 
Whitehouse, 2015.
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during the linking negotiations on future improvements in those respects. Hence, 
indicators in depth can be concisely defined and closely monitored to assess their 
improvement and thus to determine whether and when a linkage is to happen.

Moreover, when the linkage finally materializes, linking can serve as ‘commitment 
service’ and ‘mutually beneficial mechanism’ to improve the policy transparency/
consistency and enforcement stringency.585 For one thing, with mutual pressure, 
concealing relevant information or making expedient adjustments is expected to be 
more difficult in a linked scheme than systems in autarky.586 For another, potential 
gains from linking helps to enhance policy consistency/stringency. For instance, 
the system with more stringent caps (the EU ETS) can meet abatement targets by 
purchasing less expensive allowances/offsets from its linking partner,587 while the 
China ETS may maintain a stringent trajectory of caps with potential gains from 
the allowances sales.588

Chapter 8 contributes to the literature by identifying ‘indirect double regulation’ 
(ETS & tax) on the coal-fired generation in the EU and China. Specifically, the 
chapter scrutinized legal documents associated with the coal-fired power and 
further presented the quantitative evidence of ‘double carbon costs’. From the 
Law & Economics analysis of ‘indirect double regulation’, this dissertation derived 
implications of ‘indirect double regulation’ for the abatement of coal-fired power 
sector in its own jurisdiction and – after a hypothetic linkage between the EU 
ETS and Chinese national ETS – for its linked partner. Specifically, our findings 
suggest that it will explicitly facilitate the abatement of coal-fired power sector in the 
jurisdiction that features such policy choices and slightly discourage abatement in its 
linked ETS, whereas further implicit distortions of indirect double regulation may 
suggest otherwise. In response, policy suggestions are provided therein to mitigate 
potential competitive distortions but should differentiate distortions by sources.

Furthermore, it may prove crucial to include ‘double regulation’ into future 
EU-China linking negotiations, due to its asymmetric effects on the competitiveness 
of both systems. This is mainly because, in the eventuality of an EU-China linkage, 
the ‘carbon tax signal’ is passed from the EU to China’s generators to a much more 

585  See Tuerk et al., 2009, p. 344; Zeng et al., 2016b.
586  See Flachsland et al., 2009, p. 4.
587  See Jaffe et al., 2009.
588  See Zeng et al., 2016b.
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limited extent than the other way around. Consequently, the joint ETSs – together 
with the pre-linking distortions that arise from IDR – are not providing a level 
playing field in terms of abatement for comparable coal-fired generators in both 
jurisdictions.

In addition, the findings of Chapter 8 can be used to enrich the competitiveness 
discussion on the EU ETD, when the analysis reveals that the EU ETD – which was 
designed to reduce competitive concerns for the internal energy market – becomes 
a source of competitive distortions in the carbon market. In response, this chapter 
maintains that, to minimize unnecessary regulatory burdens, both abatement and 
competitiveness objectives should be taken as a whole by considering a dynamic 
carbon-energy market relationship and trade-offs between policy interests. In this 
case, the ETS or the energy/resources tax could be subject to ‘proportionality test’ 
regarding its suitability, necessity and ‘excessive effects’, so as to ultimately lead to a 
better policy mix.

9.2 Addressing system incompatibility: room for 
compromise?

As analyzed above, system incompatibility may arise from China’s ‘intensity-
based cap’. This section assesses whether future linking negotiations may help to 
resolve such differences, particularly, with potential ‘ETS-harmonization options’ 
or ‘linking restrictions’. Potential solutions for facilitating linking should serve to 
safeguard the key functionalities (objectives) of the linked systems, i.e. environmental 
effectiveness and efficiency. Specifically, the economic, legal and political contexts 
in which both ETSs operate (e.g. policy considerations for certain ETS design) 
are referred to further inform whether and to what extent the difference can be 
harmonized.

In theory, the challenges identified above could be addressed in two main 
manners. One way is associated with the ‘linking restrictions’ to reduce potential 
linking risks for both systems. In the scenario of ‘direct and full linkage’ (postulated 
in the dissertation), the linking literature suggested both quantitative and qualitative 
restrictions (identified in Chapter 2.2). However, restrictions such as ‘import quotas’, 
‘exchange rates’ and ‘border tax’ will be far too complicated to set or implement in 
practice, which may eventually constrain ‘political appetite’ for linking. Moreover, 
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they may distort market incentives by ‘driving a wedge between jurisdictional price 
signals’ and thus undermine the efficiency in the linked systems.589

The other way is the harmonization through the structural changes to the ‘ETS 
designs’ in question (i.e. intensity-based cap in China). This may prove effective due 
to the fact that such ETS designs per se give rise to negative linking implications590.

However, China may not easily concede on the target by setting an ‘absolute 
cap’ (i.e. binding and fixed cap), let alone determining a trajectory of caps. First, 
it may prove rather difficult due to the afore-mentioned uncertainty over China’s 
economy and emissions structure.591 Further, binding caps, once announced, may 
constrain emissions and leave no leeway for unexpected economic developments.592 
Additionally, regulators in both national and provincial governments may not 
announce the cap in the absence of political motivations and express obligations to 
do so.593

Still, the ‘Australian five-year rolling (absolute) caps’ may offer an inspiring 
example. Such a ‘cap’ can be annually corrected pursuant to the actual GDP growth 
using pre-disclosed methods. On the one hand, an ‘absolute cap’ – instead of the 
‘relative cap’ – is more likely to alleviate EU’s concerns over the ‘intensity-based cap’. 
With fixed aggregate allowances being pre-determined over a period of five years, the 
proposed ‘rolling caps’ ensures a desired and fixed environmental outcome (certain 
abatement). In this case, environmental effectiveness could be safeguarded as long as 
the pre-determined abatement target is stringent per se (embodied by ‘positive pre-
linking prices’) and fulfilled.

On the other hand, a rolling trajectory of ‘absolute caps’ over 5 years fits with 
national intensity targets that are normally pre-determined in China’s ‘Five-Year-
Plan’. Therefore, it will be more applicable than ‘annual absolute cap’, when the 
national GHG targets (in relative form) are converted into ‘aggregate allowances 
within the China ETS’ (in absolute volume).594 More importantly, it leaves leeway 

589  See Lefevere, 2005, p. 511; Eyckmans and Kverndokk, 2010; Zeng et al. 2016.
590  See Zeng et al. 2016.
591  See Zeng et al., 2016b.
592  See Queming & Wang, pp. 31-32.
593  See Zeng et al. 2016.
594  For a detailed explanation of three steps to transform intensity target into ‘overall emissions 

allowed in absolute value’, see Chapter 5.3.2.
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to adjust annual targets within the track of five years,595 therefore allow for a certain 
level of ‘flexibility’ and helps to control aggregate abatement costs (so as to safeguard 
‘efficiency’).

In sum, in the wake of linking implications caused by different cap designs 
between the EU and China, measures in response (e.g. a harmonization of ETS 
designing choices or adoption of ‘linking mechanisms’) could also bring unanticipated 
side effects. In this sense, policy-makers and legislators ought to weigh the pros 
and cons of corresponding solutions. Altogether, implications that arise from the 
linking and further solutions (for facilitating linking) must be recognized in advance 
and further addressed in a comprehensive manner (pursuant to respective policy 
priorities) by regulators in both jurisdictions.

9.3 Policy recommendations: whether, when & how to 
link?

As postulated above, this dissertation took a direct and full linkage as a starting 
point and examined how it unfolds for both jurisdictions in terms of ‘potential 
challenges’ and ‘linking implications’. On the other hand, such finding can be 
used as decision-input to crucial questions that ought to be posed in the first place: 
whether, when and how to link?

1) Link or not?
As Mehling (2009) pp. 108-122 argued, ‘mutual recognition of units’ for a link 

has been ultimately declared a ‘political issue’, and establishing a link is largely a 
matter of ‘whether the benefits of linking outweigh its potential risks’ and ‘whether 
the remaining differences and risks can be tolerated’. In this regard, potential benefits 
and risks of an EU-China linkage (identified in the dissertation) can assist such a 
decision-making, mainly, in two dimensions.

One is concerned with the ‘size of the pie’ such as economic, environmental and 
political implications from an EU-China linkage (e.g., as pointed out on a general 
level in Chapters 1-2 and Chapter 4). Chapters 5-8 further examined environmental 
and efficiency implications of certain ETS designing difference or carbon regulatory 
obstacle. For instance, Chapter 5 analyzed how the absolute cap and ‘intensity-based 

595  See Queming & Wang, p. 32.
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cap’ fare differently with economic uncertainty in both ETSs and how such dynamic 
properties will interfere with the other cap.

The other dimension refers to the ‘distribution of the pie’ that may affect the 
‘social acceptability’ of a linkage. Linking may level the playing field between the 
linked systems with a convergence of pre-linking prices. In this regard, linking might 
reduce competitive distortions that arise from different pre-linking carbon prices. 
But meanwhile, it inevitably creates winners and losers in each of the systems and 
thus gives rise to ‘lobbying’ that may influence political decisions on linking.596 One 
striking issue is the ‘industrial competitiveness effects of linking’ with, e.g., different 
MRV practices. Specifically, Chapter 6 cleared up a potential misunderstanding 
(or oversimplified prima facie perception) of China’s ‘double counting’ that has 
been perpetuated in the literature. The analysis reveals that double counting may 
not impede linking provided that both emissions and abatement are covered and 
measured in the China ETS to the same extent. However, it may prove crucial to 
include ‘electricity carbon leakage’ and ‘double carbon regulation’ into future EU-
China linking negotiations, given their asymmetric effects on the competitiveness of 
industries in both systems (see Chapter 6 and 8).

2) When to link?
To safeguard the key functionalities of the ETSs and thus facilitate an EU-China 

linkage, the future linking negotiations should lay down the following conditions in 
line with elements examined in the dissertation, and the time of linking may largely 
depend on the future harmonization or improvement in those aspects.

Specifically, as to the elements that serve the ‘principal objectives’ established 
by both jurisdictions, certain ETS designs (e.g. ‘intensity-based cap’) must be 
harmonized before a linkage. Also, a binding and stringent abatement target must be 
set to generate scarcity and thus a sufficiently high price so as to incentivize effective 
abatement. In this regard, pre-linking prices in both systems shall have positive 
impacts on the carbon abatement upon the linkage. This may suggest, as noted 
above, that an EU-China linkage may not materialize soon, especially with different 

596  For details regarding the different categories of lobbying activities on this matter in the EU’s 
context, see, e.g., Lehmann and Bosche, 2003. By contrast, lobbying activities may be less 
prominent and take different forms in the Chinese context, see, e.g., Kennedy, 2009. It identifies 
a wide range of national economic policies in China that are influenced by lobbying, including 
taxes, technical standards and intellectual property rights.
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priorities set by both jurisdictions (i.e. the EU currently focusing on addressing the 
supply-demand imbalance while China on initiating an effective ETS at the early 
stage).

Other elements within China’s system should be improved to safeguard 
environmental effectiveness and efficiency. For instance, to ensure non-discretionary 
regulation and deliver predictable abatement incentive structures, ETS designs such 
as coverage threshold and the stringency of allocation must be consistently set and 
pre-disclosed (‘policy consistency and transparency’). Further, a mature carbon 
regulatory architecture shall be established to indicate a clearly defined trajectory 
of ETS designs, ensure robust MRV practices and set down legally binding rules 
that effectively prevent fraud and enforce penalties towards illegal acts (‘enforcement 
stringency’).

3) How to initiate and implement a link?
The nature and scope of a link (e.g. direct or indirect, full or partial coverage of 

linking) may largely depend upon the ‘political desirability’ to explore the linking 
benefits, and to what extent the ‘incompatibility issues’ can be harmonized and thus 
what linking mechanisms (e.g. import quota, border tax) should be implemented to 
reduce potential risks. For instance, as noted above, a direct and full link may benefit 
the whole ETS but also exposes the entire system to potential ‘market shock’ from 
the linked system (e.g. with China’s ex-post adjustment, see Chapter 5). Accordingly, 
a ‘trial restricted-link period’ containing the aforementioned ‘linking restrictions’ 
(on, e.g., the source of offsets) may provide some flexibility in ‘testing the linking 
effects’ while ‘containing its reach’ so as to spur further cooperation and facilitate an 
ultimate ‘full linkage’.597 Altogether, linking cannot occur based on political motives 
alone, as it will be bound by certain economic and legal restraints including, inter 
alia, the energy and carbon market characteristics in China (Chapter 6 and 8), 
legal conditions established by the EU ETS on linking (Chapter 3.3) and ‘carbon 
governance structure’ in both jurisdictions (Chapter 7).

Linking ETSs is by no means a plain sailing process, and even more so when it 
comes to the two largest ETSs in the world with notable differences. Having said that, 
we ought to move beyond a priori and oftentimes-oversimplified perception and lean 
forward into more insightful discussions, integrating intricate-yet-intriguing legal 

597  See Quemin and de Perthuis, 2017.
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and economic reality. This dissertation seeks to initiate the discussion to that effect 
and with an attempt to spur more. Based on the information currently available, our 
study shows that most of the ETSs differences in question are prima facie ‘daunting’ 
but not insurmountable obstacles to linking, while some are indeed challenging and 
thus warrant further attention. There are admittedly several unresolved issues in this 
dissertation, some fundamental,598 and some more practical. With more details to 
be communicated on the China ETS in the future, a hybrid qualitative-quantitative 
analysis of linking may lead to a greater depth of understanding on how those ETSs 
differences will affect linking, so as to answer the ultimate question whether, when 
and how to link.

598  As noted above, very few papers (see Hübler et al., 2014; Liu & Wei, 2014; Gavard et al., 2016) 
employed economic simulation and examined the economic impacts of an EU-China linkage, 
however, without integrating sufficient details on the ETS designs and other legal/economic 
complexities (e.g. energy market characteristics). In this dissertation, a qualitative cost-and-
benefit approach is applied to incorporate relevant and intricate legal/economic details. It could 
better explain how certain ETS design or regulatory feature shapes the ultimate outcome (of 
linking) and address the trade-offs between diversified policy designs. But the incorporation of 
those details makes it rather difficult to quantify the linking implications.
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With the U.S. retreat on climate efforts, evidence shows that EU officials are 
already looking to China, expecting an ‘expanded carbon market’ to reinforce EU’s 
global climate leadership. Admittedly, linking the China ETS to the EU ETS may 
bring considerable economic, political and environmental gains. However, the 
potential side effects of linking discussed by the literature and those challenges 
encountered in the linking practices suggest that linking is by no means a plain 
sailing process. It appears even more so when it comes to the two largest ETSs in the 
world with notable differences, let alone the varied policy priorities currently set by 
both jurisdictions.

Moving beyond this prima facie perception, this dissertation seeks to enrich the 
scientific and policy discussion on an ‘EU-China ETSs link’ by integrating relevant 
legal & economic complexities. The current linking literature focuses on mapping 
barriers in general and has not yet focused on EU and China, let alone the intricacies 
of policy designs. Given the potential advantages of the link and political interests 
expressed, it remains crucial to fill the gap in the literature by identifying potential 
linking obstacles, so as to further inform the decision-making on a potential link.

Examining the current carbon regulatory framework in both jurisdictions, the 
dissertation analyzed the differences between the ETSs and identified potential legal 
constraints on an EU-China linkage. Building upon the theoretical background 
on linking, the study further identified key concerns for a future link that can be 
grouped into two main types. One is concerned with the heterogeneity of system 
designs, such as different policy choices regarding cap setting (Chapter 5), the 
‘double counting of electricity emissions’ and thus ‘electricity carbon leakage’ within 
the China ETS (Chapter 6). The other type regards the differences in the carbon 
regulatory features, such as the stringency of ETS enforcement & carbon governance 
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structure (Chapter 7) and the double carbon regulation between carbon ETS and 
‘carbon tax’ (Chapter 8).

Moreover, the dissertation applied a Comparative Law & Economics Approach 
to assess whether the aforementioned differences will impede linking and further 
propose policy measures to harmonize the difference in question. In particular, 
the abatement incentive structures of covered entities were examined to analyze 
environmental effectiveness and efficiency implications of linking. 

For instance, the study discussed that the absolute cap in the EU ETS and 
‘intensity-based cap’ in the China ETS fare differently in case of unexpected 
economic ups or downturns, and further examined how their different dynamic 
properties affect the theoretical link. In the eventuality of linking, the ‘intensity-
based cap’ that serves to safeguard the primary objective of the China ETS (i.e. 
efficiency) may jeopardize the prime objective of the EU ETS (i.e. environmental 
effectiveness). In view of the linking practices (e.g. the EU-Swiss link) and ‘conditions 
on linking’ set by article 25 of the EU ETS Directive, it is unlikely that the EU will 
concede on the cap. In response, an ‘Australian five-year rolling (absolute) cap’ was 
suggested to replace the ‘intensity-based cap’ in China and may address both parties’ 
concerns. On the one hand, the ‘five-year rolling (absolute) cap’ helps to alleviate 
EU’s concerns by safeguarding environmental effectiveness of the linked systems and 
bypass the linking condition. On the other hand, it gives China leeway to adjust 
annual targets within the track of five years, so as to control abatement costs and 
better accommodate (unexpected) economic growth.

Another notable difference between the linked ETSs – pertaining to the 
coverage, allocation and MRV rules – is the ‘double counting of electricity emissions’ 
within the China ETS. The findings reveal that it may not impede linking as long 
as both emissions and abatement are covered and measured in the China ETS to 
the same extent. However, in the wake of double counting, the study identified two 
forms of ‘electricity carbon leakage’, i.e. leakage of both direct and indirect electricity 
emissions that arise from two particular inter-regional electricity flows. Such leakage 
arises from the current electricity and carbon regulatory framework and may 
jeopardize mitigation efforts. Moreover, it concerns not only the competitiveness 
of the electricity sector but also of the industrial sector. ‘Electricity carbon leakage’, 
in this regard, becomes relevant to the linking discussion. The study reveals that 
the Chinese industrial electricity-users may gain competitive advantages over their 
competitors in the EU or other jurisdictions where carbon obligations are posed 
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upon generators. In response, specific measures are proposed therein to address the 
largely disadvantageous impacts of ‘electricity carbon leakage’ but should distinguish 
leakage of different sources and forms.

In addition, the study examined ‘indirect double regulation’ (i.e. ETS & tax) on 
the coal-fired generation in the EU and China, and further identified legal evidence 
and quantitative evidence of ‘double carbon costs’ associated. Such ‘indirect double 
regulation’ on the coal-fired generation in the EU and China will explicitly facilitate 
the abatement of coal-fired power sector and slightly discourage abatement in its 
linked ETS. In the eventuality of EU-China link, the joint ETSs – together with the 
pre-linking distortions that arise from ‘indirect double regulation’ – are not providing 
a level playing field in terms of abatement for comparable coal-fired generators in 
both jurisdictions. In response, policy suggestions are provided to mitigate potential 
competitive distortions but should differentiate distortions by sources.

Altogether, the dissertation took a direct and full linkage as a starting point and 
examined how it unfolds for both jurisdictions in terms of ‘potential challenges’ and 
‘linking implications’. Accordingly, the dissertation discussed the wider implications 
of those findings, i.e. how they can be used as decision-input to crucial questions 
that ought to be posed in the first place: whether, when and how to link?

Linking or not? Linking is ultimately a ‘political issue’ and, as noted in 
the literature, is largely a matter of ‘whether the benefits of linking outweigh its 
potential risks’ and ‘whether the remaining differences and risks can be tolerated’. In 
this regard, the findings herein can be used to assist such a decision-making in two 
dimensions.

One is concerned with the ‘size of the pie’ such as economic, environmental 
and political implications from an EU-China linkage, including those on a general 
level (see Chapters 1-2 and Chapter 4) and those implications of a specific ETS 
designing difference or carbon regulatory obstacle (see Chapters 5-8). The other 
dimension refers to the ‘distribution of the pie’ that may affect the competitiveness 
of industries and ‘social acceptability’ of a linkage. For instance, the study suggested 
including ‘electricity carbon leakage’ and ‘double carbon regulation’ into the 
decision-making of a future EU-China link, given their asymmetric effects on the 
industrial competitiveness under both ETSs.

When to link? In response to the linking implications, the study further 
suggested conditions be posed in the future linking negotiations with regard to: 
1) elements that serve the ‘principal objectives’ of both ETSs (e.g. ‘intensity-based 
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cap’ in China that must be harmonized, the pre-linking prices in both systems that 
shall remain sufficiently ‘positive’); 2) other elements in the China ETS should 
be improved to safeguard ‘policy consistency and transparency’ (e.g. stringency of 
allocation being consistently set and pre-disclosed) and ‘enforcement stringency 
(e.g. a mature carbon regulatory architecture to ensure robust MRV practices and 
effectively prevent fraud). 

Accordingly, the time of linking may largely depend on the future improvement 
or harmonization of those aspects to safeguard environmental effectiveness and 
efficiency.

How to link? The nature and scope of a link may largely depend upon the 
‘political desirability’ to explore the linking benefits and, on the other hand, to 
what extent the ‘incompatibility issues’ can be harmonized and thus what linking 
mechanisms (e.g. import quota, border tax) should be implemented to reduce 
potential risks. The latter would be bound by certain economic and legal restraints 
including, inter alia, the energy and carbon market characteristics in China (see 
Chapter 6 and 8), legal conditions established by the EU ETS on linking (see 
Chapter 3.3) and ‘carbon governance structure’ in both jurisdictions (see Chapter 
7). Consequently, if the link is to happen, a ‘trial restricted-link period’ was also 
suggested to impose ‘linking restrictions’ (on, e.g., the source of offsets), which may 
provide some flexibility in ‘testing the linking effects’ while ‘containing its reach’ so 
as to spur further cooperation and facilitate an ultimate ‘full linkage’.

The dissertation concluded by calling upon further research that can be 
conducted with more details to be communicated on the China ETS in the future. 
In particular, a hybrid qualitative-quantitative analysis of linking may facilitate a 
greater depth of understanding on how those ETSs differences will affect linking, so 
as to answer the ultimate question whether, when and how to link.
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Nu de Verenigde Staten zich terugtrekken uit de internationale samenwerking 
op het gebied van klimaatinspanningen zijn de ogen van EU-ambtenaren op China 
gericht in afwachting van een ‘uitgebreide koolstofmarkt’, om daarmee het wereldwijde 
leiderschap van de EU op klimaatgebied te versterken. De koppeling van het 
Chinese emissiehandelssysteem aan het EU-emissiehandelssysteem kan aanzienlijke 
economische en politieke winst opleveren, alsook voordelen op milieugebied. De 
mogelijke neveneffecten van de koppeling die in de literatuur worden besproken en 
de uitdagingen waarmee men in de praktijk wordt geconfronteerd wijzen er echter 
op dat koppeling geenszins een eenvoudig proces is. Dit geldt des te meer wanneer 
het gaat om de twee grootste emissiehandelssystemen ter wereld, die onderling sterk 
verschillen en waaraan momenteel uiteenlopende beleidsprioriteiten worden gesteld. 

Dit proefschrift gaat verder dan deze snelle karakterisering en beoogt de 
wetenschappelijke achtergrond en de beleidsdiscussie over een koppeling van 
de Europese en Chinese emissiehandelssystemen te verrijken door het stellen 
van relevante juridische en economische vragen. De huidige literatuur richt zich 
slechts op het in kaart brengen van belemmeringen in het algemeen en richt zich 
nog niet specifiek op de samenwerking tussen de EU en China, laat staan op de 
beleidsafwegingen die men in dit kader zal moeten maken. Gezien de potentiële 
voordelen en de wederzijdse politieke belangen blijft het van cruciaal belang om 
de leemte in de literatuur op te vullen door specifieke belemmeringen voor een 
koppeling tussen het Europese en het Chinese ETS in kaart te brengen en zodoende 
de besluitvorming te vergemakkelijken.

In dit proefschrift staat het huidige regelgevingskader voor emissies in beide 
jurisdicties centraal; de belangrijkste verschillen tussen beide systemen werden in 
kaart gebracht en mogelijke juridische beperkingen voor een koppeling tussen de 
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EU en China werden geanalyseerd. Voortbouwend op de theoretische achtergrond 
van de koppeling van twee emissiehandelssystemen in het algemeen, werden 
belangrijke aandachtspunten voor een toekomstige koppeling tussen de EU en 
China geïdentificeerd, die in twee hoofdtypen kunnen worden gegroepeerd. De ene 
betreft de heterogeniteit van de systeemontwerpen, zoals verschillende beleidskeuzes 
met betrekking tot de vaststelling van plafonds (hoofdstuk 5), het “dubbel tellen van 
elektriciteitsemissies” en dus “koolstoflekkage van elektriciteit” binnen het Chinese 
ETS (hoofdstuk 6). Het andere type heeft betrekking op de verschillen in de 
koolstofregelgeving, zoals de wijze van handhaving en ‘governance’ binnen een ETS 
(hoofdstuk 7) en de overlap tussen koolstofemissiehandel en “koolstofbelasting” 
(hoofdstuk 8).

Door middel van een vergelijkende rechtseconomische methode werd 
beoordeeld of de bovengenoemde verschillen de koppeling zullen belemmeren. Op 
basis hiervan werden tevens beleidsmaatregelen voorgesteld om de verschillen tussen 
beide systemen te harmoniseren. Om de milieueffectiviteit en de gevolgen van de 
koppeling voor de efficiëntie te beoordelen werd bovendien gekeken naar de prikkels 
die betrokken entiteiten ondervinden binnen de emissiehandelssystemen.

In het onderzoek werd bijvoorbeeld besproken dat enerzijds het absolute 
emissieplafond in het EU ETS en anderzijds het ‘intensiteitsplafond’ in het Chinese 
ETS bij onverwachte economische stijgingen of dalingen verschillend reageren, 
en werd verder onderzocht hoe deze verschillende dynamische eigenschappen 
de theoretische koppeling beïnvloeden. In het geval van een koppeling kan het 
‘intensiteitsplafond’, dat dient om de primaire doelstelling van de Chinese ETS 
(d.w.z. efficiëntie) te waarborgen, de primaire doelstelling van de EU-ETS (d.w.z. 
milieueffectiviteit) in gevaar brengen. Gezien de koppelingspraktijken (bv. de 
koppeling tussen de EU en Zwitserland) en de “voorwaarden voor koppeling” (artikel 
25 van de EU ETS Richtlijn), is het onwaarschijnlijk dat de EU zal instemmen met 
een koppeling aan een systeem met een ‘intensiteitsplafond’. In reactie daarop werd 
voorgesteld om het ‘intensiteitsplafond’ in China te vervangen door een absoluut 
vijfjarenplafond naar Australisch voorbeeld, waarmee de bezorgdheid van beide 
partijen kan worden weggenomen.

Al met al is in het proefschrift uitgegaan van een directe en volledige koppeling 
en is onderzocht welke potentiële uitdagingen en andere implicaties een eventuele 
koppeling meebrengt in beide jurisdicties. In het onderzoek werd dan ook stilgestaan 
bij de bredere implicaties van die bevindingen, d.w.z. hoe ze kunnen worden 
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gebruikt als input voor cruciale vragen die als eerste moeten worden gesteld, zoals 
of, wanneer en hoe een koppeling tussen de Europese en de Chinese systemen kan 
worden bewerkstelligd. Het proefschrift besluit met een oproep tot verder onderzoek 
waarin meer aandacht kan zijn voor details over het Chinese ETS die in de toekomst 
duidelijk zullen worden. Een hybride kwalitatieve-kwantitatieve analyse van een 
koppeling tussen de systemen lijkt het meest geschikt om beter inzicht te krijgen 
in de wijze waarop de verschillen in vormgeving de uiteindelijke koppeling kunnen 
beïnvloeden. Hiermee kan een antwoord worden gegeven op de uiteindelijke vraag 
of, wanneer en hoe de koppeling tot stand moet worden gebracht.
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