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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.



Differences in the cap design and linking

75

5

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). 
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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

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.



Chapter 5

94

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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