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Liquidity Effects on Carbon Financial Instruments in the EU Emissions Trading 

Scheme: New Evidence from the Kyoto Commitment Phase 

 

Abstract 

The European Union Emissions Trading Scheme (EU-ETS), the major policy tool of the EU 

for achieving its Kyoto target, is the largest pollution permit market in the world. Following 

the lessons learned from the trial period (2005-2007), new rules were adopted for the Kyoto 

commitment period (2008-2012) in order to enhance market quality and so reduce emissions 

in real-time. This study explores the liquidity effects of the new regime of rules for the Kyoto 

commitment period. We find evidence of a sustained increase in the liquidity of the carbon 

permits as a result of the new trading rules. However, we also find evidence of reductions in 

liquidity following regulatory changes after the commencement of the current phase. 

Keywords: EU Policy; EU-ETS; Emissions; Liquidity; Climate change; Market quality. 

 

1. Introduction  

The European Union (EU) consented under provisions of the Kyoto Protocol to reduce its 

greenhouse gas (GHG) emissions by 8% below 1990 levels.  In 2003, the EU Council 

provided the legislation to achieve this target through a council directive
1
 establishing the EU 

Emissions Trading Scheme (EU-ETS). The EU-ETS was developed as the principal policy 

instrument to achieve the EU’s obligations under the Kyoto protocol.  The scheme went live 

in 2005 and has since grown to become the world’s largest carbon market with an estimated 

market value of €122.3 billion in 2011 (see Kossoy and Guigon 2012). As the EU-ETS is 

being keenly watched by policy makers around the world, its success or otherwise will be a 

                                                           
1
 Directive 2003/87/EC. 
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factor in determining whether a global emissions trading scheme will eventually be adopted 

as a mechanism for limiting greenhouse gas emissions. 

In this study, we identify liquidity as a precondition for the success of the EU-ETS 

and as a strong indication of market quality and efficient dissemination of trading-related 

information (see for example Eichler and Sobanski 2012). To be effective, a cap and trade 

scheme such as the EU-ETS needs a large pool of participants that ensure an adequate 

volume and frequency of transactions; reliable price signals would then result in the carbon 

market.  Liquidity is vital to this end and for the successful operation of any financial market, 

since it determines the ability to trade a security, quickly anonymously and with minimal 

price impact (Campbell, Lo et al. 1997). Of course, liquidity cannot be directly inferred from 

improvements in transaction volumes in financial markets. Indeed Johnson (2008) shows that 

volume and liquidity are weakly related over time and the earlier work of  Foster and 

Viswanathan (1993) and Lee et al. (1993) find negative correlations. 

In the trial phase (the so-called Phase I) of the EU-ETS, carbon permits were over-

allocated and some restrictive regulations (such as a ban on inter-temporal trading)  

contributed to a largely illiquid market (see Frino, Kruk et al. 2010). If the implementation of 

new regulations and allocation criteria for the operation of the Kyoto commitment phase 

(Phase II) of the scheme has been successful in reducing the over allocation of carbon 

allowances and improving market quality, we would expect a significant increase in market 

liquidity in the EU-ETS over time. We therefore investigate if there has been significant 

liquidity improvement after the start of trading in Phase II by using hand-collected trading 

data for December 2008 carbon futures, which are traded on the European Energy Exchange 

(EEX). We extend the study by examining the liquidity effects of emissions verification 
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results (for 2007 and 2008 compliance years) and introduction of European Commission 

Regulation (EC) No 994/2008 of 8 October 2008.
2
 

We examine volume changes
3
 and ratios of bid-ask spread liquidity proxies. The basic 

motivation for this method is that bid-ask spreads computed from daily data are adequate 

measures of event impacts on liquidity of financial instruments. Dennis and Strickland 

(2003), Pham et al. (2003), Cao et al. (2004), Schrand and Verrecchia (2005) and Lesmond et 

al. (2008) all employ similar methods. Liquidity measures play an important role in finance 

and hence have attracted tests of robustness. Goyenko et al. (2009) examine the most 

commonly used measures of liquidity in the finance literature. When measured against 

specific benchmarks, liquidity measures based on trading spread usually win the “horserace” 

on robustness. We thus implement ratios of the quoted and relative bid ask spread measures. 

However, Lee and Ready (1991) indicate that the relative bid-ask spread may be an 

inaccurate measure of liquidity if many trades occur with the bid and ask prices. As we do not 

have intraday transactions data, we cannot ascertain the volume of trades within the spreads, 

hence, for robustness, we implement also the effective bid-ask spread measure after the 

method of Heflin and Shaw (2000) and Hedge and McDermott (2003)
4
. 

                                                           
2
 More than 40 events were initially examined. The four events reported in this paper show significant and 

consistent liquidity effects. 

3
We initially examine abnormal returns as a result of Phase II trading by employing the market model 

established by Brown and Warner (1985), and outlined as an event study in Campbell et al. We find no 

significant abnormal returns over the examined windows. The results, which are not reported in this paper, are 

available on request. 

4
Also, in order to eliminate the possibility that our analysis captures calendar effects, we investigate liquidity 

effects for the start of trading in 2007 and 2009 with no significant changes recorded. The results are not 

reported but are available on request. 
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Our results show significant liquidity improvements since the transition to Phase II 

under the new regime of rules. The improvements are not limited to the start of Phase II 

alone, they are maintained over 90 trading days after the transition. We also find a significant 

increase in the mean trading volume over the same period. This can be interpreted as a long-

term improvement in liquidity of the futures contract. The findings viewed in tandem with 

EU Commissions reports on net short emissions reports for compliance year 2008 indicate 

that the new regime of rules and tighter caps introduced for the Phase II trading period 

contributed to improvement of market quality on the hitherto highly illiquid EEX. However, 

the introduction of new regulations mid-phase seem to have the opposite effect. The EC 

Regulation (EC) No 994/2008 of 8 October 2008 led to significant long term loss of liquidity 

in the December-2009 EUA futures contract. Our results also show significant liquidity 

improvements after the release of net short verified emissions data for 2007 and 2008 

compliance years. 

The remainder of the paper is organized as follows. The next section reviews the 

literature and trading in the EU-ETS. Section 3 describes data and events selection, section 4 

presents and discusses the results and section 5 concludes.  

 

2. Background to the Study 

2.1. Trading in the EU-ETS 

The primary initial objective of the EU-ETS was to achieve the EU’s commitment to 

the Kyoto Protocol by reducing aggregate GHG in EU countries.  It functions as a hybrid cap 

and trade scheme since it allows restricted use of international carbon credits such as Carbon 
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Emission Reduction (CER) and Emission Reduction Unit (ERU)
5
. Annual caps are set 

exogenously by national governments (subject to European Commission approval). Permits 

up to the amount of each cap are then distributed free (less a small proportion which is 

auctioned depending on the phase) to each regulated industrial installation. If an installation’s 

emissions exceed its cap for a given compliance period, it must purchase the shortfall in the 

market. If an installation emits less than its capped amount, it will have surplus permits, 

which it can sell in the market. Accordingly, the difference between an installation’s cap and 

the quantity of permits it produces represents the amount of permits the installation buys/sells 

in the market.  The phase-dependent cap is fixed, and the permit price is endogenously 

determined in the EU-ETS secondary market in response to market forces. 

In Phase I of the EU-ETS, EU countries allocated their nationally agreed quota of 

permits freely to installations. The combined total of these allocations then constituted the EU 

level cap between 2005 and 2007. Phase I allowances could not be banked forward for use in 

subsequent phases. In May 2006, it became apparent that certain countries had over-allocated 

permits and this led to a sharp price fall. To improve the functioning of the EU-ETS in Phase 

II (2008-2012), a number of changes aimed at improving market quality were implemented. 

A key change was the introduction of the banking of permits, which potentially improves 

market confidence and helps forestall a potential crash in price of the December EUA 2012 

futures contract at the end of Phase II. The price of the December 2007 EUA futures 

contracts in Phase I crashed to near zero eurocent since its underlying instrument could not be 

banked to Phase II (see Alberola and Chevallier 2009; Daskalakis, Psychoyios et al. 2009). 

                                                           
5
 The CER and ERU units are project-based emission permit credits from the Clean Development Mechanism 

(CDM) and Joint Implementation (JI) flexible climate change mechanisms. They are included in the Kyoto 

Protocol as allowed emissions reduction mechanisms. 
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Banking ensures continuity, a key factor in financial markets and encourages confidence in 

the scheme. Table 1 summarizes these and details further changes planned for Phase III. 

[INSERT TABLE 1 HERE] 

During the first two phases of the EU-ETS, all the firms that participate in the scheme 

are allocated varying proportions of carbon permits on an annual basis. Each allocated 

permit, European Union Allowance (EUA), gives the holder the right to emit one tonne of 

CO2. EUAs are electronically generated as records on registries established by each member 

state of the EU. Consequently, the EUA can be regarded as a commodity in several ways 

including in its delivery as an underlying of derivative contracts. Delivery of the carbon 

permits is thus virtually risk-free in comparison with more traditional commodities such as 

agricultural products, petroleum products etc. (see Daskalakis et al., 2011 for an overview of 

the EU-ETS). 

 

2.2. Literature review 

Extant literature on the liquidity of the EU-ETS is scarce; to our knowledge, there is 

only one published paper by Frino et al. (2010). That study finds that liquidity improves over 

time for the EU-ETS. However, their results are not focused on analyzing liquidity effects of 

onset of trading in Phase II and the other events we examine, given that they only focus on 

quarterly results. Our study provides daily review of volume and liquidity changes over 

shorter windows and with respect to the evolution of transaction volumes. Two further 

unpublished manuscripts by Wei et al. (2008) and Benz and Klar (2008) look at liquidity in 

Phase I of the scheme. These papers are not directly relevant to our study, given that we focus 

on the liquidity changes between Phase I and Phase II of the EU-ETS. Ibikunle et al. (2013) 

study intraday liquidity for regular and after-hours markets during 2009 and their results 

suggest enhanced market maturity in Phase II. Kalaitzoglou and Maher Ibrahim (2013) also 
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reach similar conclusions in their paper. However, we cannot use the results from these two 

papers as evidence of event-induced liquidity improvements in the EU-ETS as they 

investigate only intraday evolution of market variables.     

Although Conrad et al. (2012) model EUA price dynamics by using high frequency 

data from Phase II, most existing studies use data from Phase I. These include those 

investigating contributing factors to EUA price formation:  Christiansen and Arvanitakis 

(2005), Mansanet-Bataller et al. (2007) and Alberola et al. (2008) use daily data to explore 

the effects of changes in energy fundamentals on daily EUA returns during the opening phase 

of the EU-ETS. Bredin and Muckley (2011) extend this investigation of price determinants to 

Phase II of the EU-ETS; also Aatola et al. (2013)’s analysis of EU-ETS price determinants 

spans 2005-2010. They all report that pricing in the EU-ETS is driven by fundamentals.  

Mansanet-Bataller and Pardo (2007), and Miclăuş et al. (2008) use an event study to examine 

the effect of regulatory events such as NAP announcements on EUA prices. They provide 

results indicative of announcements having impact on EUA prices in Phase I. Results 

obtained by Mansanet-Bataller and Pardo (2007) also indicate that information is routinely 

leaked to the market prior to event days; however the announcements still impact prices once 

officially released. 

Daskalakis et al. (2009) report that inter-phase banking restrictions produced 

inconsistencies in derivatives pricing during Phase I. They show that while intra-phase 

futures contracts could be accommodated within the cost of carry model, accurate pricing 

could not be obtained for inter-phase pricing with the sole use of cost of carry. Evidence on 

the linkages between spot and futures prices by Uhrig-Homburg and Wagner (2007) confirms 

this conclusion. They, however, note that momentary divergence from this relationship does 

occur during the period covered by available data, but fades after only a few days and that the 

futures led the price discovery process.  This, to an extent, confirms a part of the results 
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obtained by Joyeux and Milunovich (2010). The authors report that two tested futures 

contracts (December 2006 and 2007) form demonstrable long-run links with EUA spot price.  

 

3. Events Selection and Data 

We convert calendar time to event time (see Beneish and Gardner 1995). 2
nd

 January 

2008, which was officially the first day of trading in Phase II, is defined as event day 0. We 

select the December 2008 EUA futures contract trading on the EEX because it satisfies the 

following conditions and also accounts for more than 85% of trading volume during the 

period: 

 

(a) The contract has data for a period of 90 trading days before and after the event. 

(b) The contract is the most actively traded contract on the exchange 90 trading days 

before and after the event. We observe a scarcity of transactions on the EEX such that 

at any one period only one or two contracts are sufficiently traded, hence we examine 

events using the most actively traded contract at the period during which the event 

occurred.  

 

We extend the study to include three other events (see Table 2). We apply conditions 

(a) and (b) above in the selection of futures contract to be examined for liquidity effects of 

the said events. The events chosen must satisfy the following condition only: 

 

(c) No other event/announcement of direct relevance to the market occurs within 90 days 

before and after the chosen event in order to avoid the problem of confounding effects. 

[INSERT TABLE 2 HERE] 
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We obtain daily data on trading volume for all futures contracts traded on the 

European Energy Exchange (EEX) over the time period of 4th October 2005 to 30
th

 

December 2010.
6
 The EEX runs commodity trading platforms on natural gas, emission 

allowances, coal and power with over 300 participants from all over mainland Europe. Since 

we investigate liquidity improvements we choose the EEX platform, as the carbon trading 

division of its platform was clearly one of the illiquid derivatives platforms during the trial 

phase. During the early stages of Phase I, there were no trades for significant periods and 

trading spreads were large. As pointed out by Montagnoli and de Vries (2010), the trading 

volume on most EU-ETS platforms were thin in Phase I. Significant improvements in 

liquidity right from the start of Phase II can therefore be readily evidenced on the EEX than 

the more liquid European Climate Exchange (ECX) (see for example Ibikunle, Gregoriou et 

al. 2012). The low trading volumes on the EEX provide a significant advantage for capturing 

liquidity effects with the analytical methods used. Further, among the largely illiquid 

platforms, it is the only one with the required microstructure data variables required for this 

study. We obtain daily best bid and ask prices as well as daily volume, open interest, the last 

transaction price and last trade time. 

 

4. Results and Discussion 

4.1. Descriptive Analysis 

Panel A of Table 3 shows the descriptive statistics for the EUA futures trading in 

Phase I. Some observations are of interest. First, the high levels of bid-ask spreads, and the 

low average trading volume of the carbon permits suggest that the instruments are illiquid in 

                                                           
6
 The data period extends beyond our immediate enquiry for the purpose of providing a descriptive view of 

market variables over an extended period (see Table 3). 
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Phase I of the EU-ETS scheme. This is expected given the lack of trading volume as a result 

of the over allocation of carbon permits.  Also, there is a substantial variation between the 

relative and effective bid-ask spread. This implies that a significant proportion of the carbon 

trading occurs within the ask and bid quotes provided by the market maker. In Panel B (Phase 

II data), there is a marked narrowing of the liquidity proxies implying improved aggregate 

liquidity. We therefore expect results from subsequent analysis to confirm this improvement. 

In both Panels of Table 3, the summary statistics for the market liquidity proxies and trading 

activity measure of daily traded volumes are provided. The evidence points to higher inter-

temporal fluctuations in daily volume than in the liquidity proxies as implied by the higher 

coefficients of variation. The reason for this is that bid and ask prices are essentially discrete 

variables; this property helps in diminishing the potential for volatility through price 

clustering (Chordia, Roll et al. 2001).  

[INSERT TABLE 3 HERE] 

4.2. Trading Volume Changes: December 2008 and December 2009 EUA Futures 

Contracts 

 

We test for the presence of abnormal trading volume in the event period by employing 

the following dummy variable time series regression model:  

ttit DVolume  




5

5

      for    t = -90, +5                                       (1)

  

Where tVolume
 
is the logarithmic transformation of trading volume for the futures 

contract at day t.   is a constant, tD  are dummy variables for each trading day in the event 

window [-5, +5]. The coefficients of the eleven dummy variables t  capture the abnormal 
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trading volume over the event window, [-5, +5]. 
t  is a random disturbance term with a mean 

of zero and a variance of 2 . , and 
t  are parameters to be estimated. Equation (1) is 

estimated by OLS with Newey and West (1987) heteroscedatic consistent covariance matrix 

(HAC).
7
 The results are presented in Table 4. The positive and significant sign of the eleven 

dummy variables confirms that there is a dramatic increase in trading volume of carbon 

permits as a result of trading in Phase II. Following the introduction of Phase II, the abnormal 

volume continues to be positive and significant throughout the post announcement period. 

The evidence is strengthened by the fact that January 2
nd

 and 3
rd

 2008 (the first and second 

days of trading in phase II) have two of the three largest estimates in the 11-day period 

examined with 2.27 and 2.28 respectively. They have t-statistics of 10.82 and 10.87 

respectively, values significant at 5% levels. After the 3
rd

 of January 2008, the abnormal 

volume decreases from the peak values but remains positive and significant at the 5% level. 

The results for Events 2, 3 and 4 are also presented in the last three columns of Table 

4. For events 2 and 4, there are significant positive estimates reported. This indicates relative 

upsurge in trading volumes once the emissions verification results were released. For event 3, 

three of the post event estimates are negative and two positive. All five estimates are 

statistically significant and, taken together; provide inconclusive evidence of the effects of 

the event (EC regulation). The liquidity effects are therefore examined in the next section. 

The regression in equation (1) also passes the normality test for all four events, implying that 

the abnormal volume empirical estimates are not as a result of presence of outliers in the data. 

The test for unit root is also strongly rejected for the Volumet variable in each case, hence the 

                                                           
7
 The Volumet variable is examined for presence of a unit root with the augmented Dickey-Fuller approach  

(1979), using one-sided MacKinnon (1996) p-values. The lag length is selected on the basis of the Schwarz 

Information Criterion (1978). 
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results cannot be considered spurious. The reported p-values are the MacKinnon (1996) one-

sided p-values.  

[INSERT TABLE 4 HERE] 

To analyze changes in the long term trading volume of carbon permits preceding 

Phase II EU-ETS trading and other events, we construct  a post/pre ratio of long term trading 

volume in the post event period [0, +90] to the long term volume in the pre event period [0, -

90]. If we discover that there is an increase in trading volume when the carbon permits are 

traded in Phase II of the EU-ETS, this may lead to increasing economies of scale for the 

market maker, resulting in lower bid-ask spreads and higher market liquidity (Copeland and 

Galai 1983). The results of the long-term changes in trading volume are reported in Table 5. 

For event 1, the mean (median) post/pre ratio of trading volume is 5.28 (5.21) with a 

corresponding t statistic of 13.05. This finding suggests that the introduction of Phase II of 

the EU-ETS results in a long term rise in trading volume of carbon permits. For Events 2 and 

4, which are events based on the announcement of verified emissions results, statistically 

significant post/pre ratios are also observed. This result further confirms the positive reaction 

of the market in terms of long-term volume improvements. The respective mean (median) 

values for post/pre ratio for Events 2 and 4 are 1.50 (1.34) and 2.66 (2.59). An interesting 

scenario is the recording of large and statistically significant post/pre ratios for event 3. In 

section 4.3, we examine if the observed long-term improvement is accompanied by long-term 

improvements in liquidity.
8
 The estimates in Tables 4 and 5 provide little indication of what 

to expect since liquidity and trading volumes are weakly related, in fact the innovations of 

both variables can be conditionally uncorrelated (Johnson 2008). 

                                                           
8
 We also analyze the post/pre ratio of long term trading volume over 20, 30, 40 and 60 event day windows. The 

estimates are very similar to the 90-day event window reported in Table 5. The results are not shown but are 

available upon request.  
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[INSERT TABLE 5 HERE] 

4.3. Liquidity Effects of Events: December 2008 and December 2009 EUA Futures 

Contracts  

In order to analyze the impact of the start of Phase II EU-ETS trading and other 

events on the short term liquidity of carbon permits, we construct ratios of the daily average 

quoted, relative and effective bid-ask spreads over various event windows in the pre and post 

Phase II trading period. The relative bid-ask spread is computed as the ask price minus the 

bid price divided by the mid-price. However, as pointed out by Lee and Ready (1991), the 

relative bid-ask spread has two potential shortcomings. First, it overstates the trading costs of 

a stock because it fails to account for the tendency of prices to rise following a purchase and 

fall following a sale. Second, it can be argued that the relative bid-ask spread is an 

inappropriate measure of stock liquidity due to the fact that trades frequently occur within the 

ask and bid prices. Therefore, to account for these two shortcomings we as well compute the 

effective bid-ask spread after the methodology of Hedge and McDermott (2003). Effective 

bid-ask spread is defined as twice the absolute value of the difference between trade price and 

the prevailing mid-price. There is also a potential problem with the use of either the relative 

or the effective bid-ask spread. The problem is that any event that changes the mid-price, will 

automatically impact upon the bid-ask spread.  Therefore, for completeness, we also compute 

the quoted bid ask spread defined as the ask price minus the bid price. The quote spread is 

immune from this problem. The quoted bid-ask spread is also constructed because it is a 

measure that encapsulates the economic significance of the spread to the market-maker, 

(Branch and Freed 1997). Table 6 reports the bid-ask spread ratios computed around the start 

of Phase II trading. There is evidence from the table that bid-ask spreads are significantly 

reduced after the introduction of Phase II EU-ETS trading. For example, in the [-5, +5] event 

window, the mean and median quoted bid-ask spread ratios are 0.59 and highly significant. 
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This indicates that spreads are significantly reduced over the 11 trading day period around the 

start of Phase II EU-ETS trading. The significant spread reductions over the longer event 

time intervals such as, [0, +60] and [0, +90] indicate that the reduction in trading costs is not 

reversed on account of the start of trading in Phase II. The implication of this is that the 

improvement in liquidity of the EUA futures contracts at the start of Phase II EU-ETS trading 

is enduring. The results thus conform to Frino et al. (2010) and Ibikunle et al. (2012). The 

significant decline in the bid-ask spread remains intact regardless of which liquidity measure 

we use. Figure 1, showing a structural shift in spread estimates occurring about the start of 

trading in Phase II on the 2
nd

 of January 2008 supports this claim; the figure also confirms the 

narrowing of the spread measures over the long-term. The spread volatility seen towards the 

end of the time series is normal for futures contracts when nearing maturity. Our findings 

thus show a statistically significant increase in the liquidity of the carbon permits after the 

introduction of Phase II of the EU-ETS. In addition, we observe that the increase in liquidity 

is maintained over 90 trading days of Phase II trading. 

[INSERT FIGURE 1 HERE] 

We extend this analysis to the three other selected events and the results are also 

presented in Table 6. For Events 2 and 4, the short term significant narrowing of quoted bid-

ask spread ratios suggests that the release of the emissions verification results for 2007 and 

2008 compliance years respectively on the CITL was positively received by the market. The 

emissions verification results for both 2007 and 2008 were net short after those of previous 

years 2005 and 2006 were net long. The verification results for 2005 and 2006 (not examined 

in this paper) reveal the market was net long at 0.81 and 0.39 billion tonnes respectively.
9
 

                                                           
9
 The actual net long positions are higher than these values from the CITL as some of the previously allocated 

2.183 billion tonnes each for both years were held back for auction and as new entrants’ reserves. 
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However, long-term spreads progressively widen to indicate that the liquidity improvements 

seen around the announcements dates are not aggressively sustained over the long term, once 

the effects of the announcements start to wear off. This reaction sequence is not unusual in 

the study of event impacts.  

Short-term spread ratios for the new EC regulation (event 3) show that the EU 

Commission’s admission that there was a need to make its registries more secure after about 

10 months of trading in Phase II did not lead to a significant improvement in liquidity. The 

announcement of the new regulation coincided with an instant loss of liquidity on the short 

term. The enactment of such policy at that point in the life of an infant market has two 

potential interpretations. It may enhance market confidence when viewed through the lens 

that the policy will improve market security. Or the policy may indicate that registries as they 

stand are not secure. Insecurity of registries indicates a dangerous development capable of 

jeopardising the EU climate change policy in its entirety. The latter interpretation seems to 

have been adopted by the market on that occasion, at least on the short term. The short term 

spread estimates indicate loss of liquidity as a result of the new regulation. This result 

underscores the estimates obtained for short term volume changes. In Table 4, the negative 

and significant estimates indicate decrease in trading activity and accordingly, we now show 

a loss of short term liquidity. Long term quoted and effective spread estimates indicate that 

on the long-term, market liquidity start to improve significantly.  This is further confirmed by 

results earlier reported in Table 5. The Post/Pre ratio mean (median) value of 4.72 (4.62) (t 

statistic of 3.76) is a strong indication that on the long-term, the policy is seen as a positive 

development for the market; hence participants react accordingly after the initial display of 

uncertainty. 

[INSERT TABLE 6 HERE] 
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5. Conclusion  

Outcomes of recent COP meetings in Durban (2011) and Doha (2012) underline not 

only the growing international importance of emissions trading, but also the need for clear 

evidence on how well the EU-ETS is functioning. Policy making needs to be based on such 

evidence. This study examined liquidity effects (as a key element of market quality) on the 

EUA futures contracts with respect to key events and evolution of transaction volumes in 

Phase II.  

Our findings show that the liquidity of EUA futures contracts is significantly 

enhanced when they are traded in Phase II of the EU-ETS.  As the increase in liquidity spans 

a 90 trading day period after the commencement of Phase II, we suggest that there is a long-

term improvement in the liquidity of the trading of carbon permits once they are traded in the 

latter stages of the EU-ETS. This is underscored by the fact that the tested contract, the 

December 2008 EEX EUA futures contract, was traded in both Phase I and Phase II of the 

EU-ETS. The noted liquidity improvements are, at the minimum, in part due to the regulatory 

changes introduced at the start of the second phase. They are also due to the fact that Phase II 

in fact is the Kyoto commitment period, when the EU is legally bound to meet reduction 

obligations. The caps are thus tighter, leading to rising scarcity of permits and consequently 

spurring trades even on largely illiquid carbon platforms such as the EEX. The rising trading 

volume does not imply improvements in liquidity; instead structural changes such as allowing 

banking of permits contribute to market confidence. Participants are more willing to trade, 

safe in the knowledge that the permits can be submitted for compliance purposes in the next 

phase. This potentially promotes a decrease in direct trading costs and asymmetric 

information costs of trading (see Frino, Kruk et al. 2010). Positive news on emissions 

verification exercises also contributes to growing market confidence in the EU-ETS, as 
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shown by our analysis of the announcement of the emissions verification results in 2008 and 

2009. 

We also show that the introduction of the regulation (EC) No 994/2008 of 8
th

 October 

2008 led to a substantial loss of market liquidity as a result of loss of market confidence 

stemming from fear of insecurity at the national registries. This result is strengthened by the 

absence of any identifiable confounding events. The implication is for policy makers to 

ensure adequate sensitisation of market participants prior to introducing new regulations. Our 

results show that in the long term, market liquidity is restored indicating that participants 

changed their views about the state of market security. The evidence implies that, once the 

caps are reliably set, uncertainty removed, and trading continuity assured, a mandatory cap 

and trade scheme such as the EU-ETS has the potential to reduce carbon emissions.  

Australia recently became the largest country outside the EU to have enacted 

legislation for an economy-wide emissions trading scheme, thus following in the examples of 

the EU and New Zealand. In 2013, California joined the ranks of states in the United States 

who have established a cap and trade programme. China has launched several pilot schemes, 

while India’s PAT scheme is the first step in that country’s move towards establishing a cap 

and trade programme. Along with the EU-ETS and NZ-ETS, these schemes will provide the 

inter-regional framework for a possible global emissions trading scheme with the EU-ETS as 

the main driver. In view of these developments, the success of the EU-ETS could provide a 

platform for the introduction of a global mandatory market led approach to reducing carbon 

emissions. Given the paucity of literature on liquidity issues in the EU-ETS and the 

importance of global action on climate change, we believe that the findings in this study 

demand attention. 
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Table 1: Phases of the European Union Emissions Trading Scheme (EU-ETS), adapted from Ibikunle et al. (2013) 

Variables Phase I Phase II Phase III 

Gases targeted CO2 only CO2 only CO2, Perflourocarbons and 

Nitrous Oxide. 

Allocation system Allocation based on 

grandfathering 

Up to 10% of created permits can be 

auctioned 

20% auctioning in 2013
10

 with a 

gradual rise to 70% in 2020 (For 

power generators, full auctioning 

from 2013). 

Proportion of GHG under scheme 40% 40% 50% 

Banking regulations Intra-phase banking only Inter-phase banking allowed Inter-phase banking allowed 

Allocation Planning National Allocation Plans 

(NAP) 

National Allocation Plans (NAP) European Union-wide allocations  

Penalty for default €40 per missing EUA along 

with the submission of the 

subsequent missing EUA. 

€100 per missing EUA along with 

the submission of the subsequent 

missing EUA. 

Increase in penalty per missing 

EUA linked to the European 

Price Index. The subsequent 

submission of the missing EUA 

is also expected. 

Note: The table compares the three phases of the EU-ETS using regulatory issues as basis of comparison. Phase I spans 2005 and 2007, Phase II started in 2008 and ended in 

2012. Phase III started in January 2013 and will run until 2020. 

                                                           
10

 Recent European Commission announcements suggest that some permits earmarked for auctioning will be held back in order to shore up market prices. 
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Table 2: Table of Events and Corresponding Dates 

Date Event tag  Event Description 

Contract used in testing 

impact of event 

02/01/2008 Event 1 

First day of trading EUA futures contracts in 

Phase II 

EEX EUA Futures 

December 2008 

08/05/2008 Event 2 

Release of verified emissions retirement 

data for compliance year 2007 

EEX EUA Futures 

December 2008 

08/10/2008 Event 3 

"Commission Regulation (EC) No 994/2008 

of 8 October 2008 (Amendment to the 

Commission regulation (EC) No 2216/2004 

of 21 December, 2004) for a standardised 

and secured system of registries pursuant to 

Directive 2003/87/EC of the European 

Parliament and of the Council and Decision 

No 280/2004/EC of the European 

Parliament and of the Council"  

EEX EUA Futures 

December 2009 

11/05/2009 Event 4 

Release of verified emissions retirement 

data for compliance year 2008 

EEX EUA Futures 

December 2009 

Note: The table lists the events that are examined for their liquidity impacts on EEX EUA futures contracts. The 

contracts used for each event are listed in the fourth column of the table. 
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Table 3: Descriptive Statistics 

Panel A: Phase I 

 
Quoted 

Spread (€) 

Relative 

Spread 

Effective 

spread (€) 

Daily volume 

(contracts) 

Mean 0.46 3.62% 0.33 46.26 

Standard Deviation 0.22 0.03 0.29 81.80 

Coefficient of variation 0.48 0.85 0.87 1.77 

Median 0.43 2.62% 0.25 10.00 

Panel B: Phase II 

 
Quoted 

Spread (€) 

Relative 

Spread 

Effective 

spread (€) 

Daily volume 

(contracts) 

Mean 13.48% 0.77% 0.20 269.56 

Standard Deviation 0.08 0.33% 0.20 359.77 

Coefficient of variation 0.57 0.43 0.99 1.34 

Median 0.12 0.74% 0.13 136.50 

Note: Panels A and B provide descriptive statistics for daily bid-ask spread values for EEX EUA futures 

contracts trading on the EEX platform between 4
th

 October 2005 and 30
th

 December 2010. All values are 

computed by obtaining the averages for each contract trading during the period and then cross-sectionally 

aggregating across the range of contracts. 
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Table 4: Short Term Trading Volume changes around Events’ Dates 

Parameter 
Event 1 

Estimates 

Event 2 

Estimates 

Event 3 

Estimates 

Event 4 

Estimates 

α 

t-statistic 

3.00 

10.62*** 

4.90 

42.24*** 

2.71 

10.26*** 

3.99 

15.77*** 

β-5 

t-statistic 

1.55 

5.48*** 

0.28 

2.41** 

-2.71 

-10.26*** 

-1.59 

-6.28*** 

β-4 

t-statistic 

1.70 

6.00*** 

-0.36 

-3.08*** 

1.20 

4.56*** 

-3.99 

-15.77*** 

β-3 

t-statistic 

1.09 

3.85*** 

0.52 

4.44*** 

1.30 

4.92*** 

0.57 

2.24** 

β-2 

t-statistic 

3.00 

10.61*** 

0.04 

0.35 

2.64 

9.99*** 

0.19 

0.74 

β-1 

t-statistic 

0.91 

3.20*** 

-0.74 

-6.40*** 

4.31 

16.33*** 

0.83 

3.30*** 

β0 

t-statistic 

2.27 

8.02*** 

0.18 

1.57 

3.76 

14.24*** 

0.52 

2.07** 

β+1 

t-statistic 

2.28 

8.06*** 

0.46 

3.97*** 

-2.71 

-10.25*** 

1.68 

6.66*** 

β+2 

t-statistic 

1.90 

6.72*** 

0.46 

3.97*** 

-2.71 

-10.26*** 

0.51 

2.03** 

β+3 

t-statistic 

1.42 

5.00*** 

0.71 

6.13*** 

-0.41 

-1.54 

0.19 

0.74 

β+4 

t-statistic 

1.38 

4.90*** 

0.19 

1.65* 

1.51 

5.72*** 

0.99                

3.92*** 

β+5 

t-statistic 

1.94 

6.85*** 

0.56 

4.80*** 

2.98 

11.28*** 

1.08 

4.26*** 

R
2
 0.12 0.04 0.18 0.12 

NORM (1) 0.17 0.10 0.17 0.11 

ADF 0.00 0.00 0.00 0.00 

Note: The table reports time series estimation results for volume changes around events days. NORM (1) is the 

p-value for the Jarque-Bera normality test. ADF is the Augmented Dickey-Fuller test statistic, the lag length is 

selected on the basis of the Schwarz Information Criterion (Schwarz 1978). 
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Table 5:  Long Term Trading Volume around Events 

Variable Long-term Trading Volume 

 

Event 1 Event 2 Event 3 Event 4 

Mean (Post/Pre) 5.28 1.50 4.72 2.66 

Median (Post/Pre) 5.21 1.34 4.62 2.59 

T-Test 13.05*** 2.20** 3.76*** 2.62** 

Note: The table shows long term volume changes around events days. The t-statistic is constructed to test the 

null hypothesis that the trading volume is unchanged in the pre event period as compared with the post event 

period. 
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Table 6:  Events Induced Short and Long Term Liquidity Changes 

 Event 1 Event 2 Event 3 Event 4 

Event 

window 

Quoted 

spread 

ratios 

Relative 

spread 

ratios 

Effective 

spread 

ratios 

Quoted 

spread 

ratios 

Relative 

spread 

ratios 

Effective 

spread 

ratios 

Quoted 

spread 

ratios 

Relative 

spread 

ratios 

Effective 

spread 

ratios 

Quoted 

spread 

ratios 

Relative 

spread 

ratios 

Effective 

spread 

ratios 

[-1, +1]              

T-test 

0.74 

(0.73)                

-2.25** 

0.70 

(0.67)                            

-2.82** 

0.43 

(0.37)                    

-9.23*** 

0.66 

(0.66) 

-200*** 

0.58 

(0.58) 

-383*** 

0.40 

(0.34) 

-10.5*** 

1.22 

(1.02) 

0.58 

1.39 

(1.14) 

0.89 

1.22 

(0.95) 

0.43 

0.74 

(0.67) 

-3.52** 

0.52 

(0.48) 

-9.13** 

0.29 

(0.38) 

-7.51** 

[-2, +2]                     

T-test 

0.60 

(0.55)                      

-3.49** 

0.57 

(0.53)                         

-3.99** 

0.35 

(0.37)                   

-10.7*** 

0.66 

(0.66) 

-201*** 

0.57 

(0.58) 

-333*** 

0.48 

(0.51) 

-8.12*** 

1.34 

(1.02) 

1.21 

1.54 

(1.14) 

1.63 

1.02 

(0.95) 

0.07 

0.56 

(0.67) 

-3.01** 

0.54 

(0.48) 

-7.70*** 

0.35 

(0.38) 

-9.26*** 

[-3,+3]                   

T-test 

0.59 

(0.55)                        

-4.71*** 

0.56 

(0.53)               

-5.23*** 

0.35 

(0.37)                         

-14.9*** 

0.58 

(0.66) 

-8.14*** 

0.51 

(0.58)           

-10.8*** 

0.48 

(0.51) 

-9.98*** 

1.23 

(1.02) 

1.07 

1.40 

(1.14) 

1.58 

0.96 

(0.95) 

-0.15 

0.78 

(0.78) 

-3.76*** 

0.57 

(0.59) 

-9.74*** 

0.41 

(0.38) 

-6.01*** 

[-4,+4]                         

T-test 

0.59 

(0.55)                  

-5.07*** 

0.56 

(0.53)                        

-5.55*** 

0.32 

(0.30)                           

-15.9*** 

0.68 

(0.66) 

-4.01*** 

0.61 

(0.58) 

-5.42*** 

0.58 

(0.51) 

-4.30*** 

1.23 

(1.02) 

1.29 

1.39 

(1.14) 

1.88* 

0.87 

(0.60) 

-0.62 

0.80 

(0.78) 

-3.27** 

0.59 

(0.59) 

-8.58*** 

0.55 

(0.38) 

-3.67*** 

[-5,+5]                       

T-test 

0.59 

(0.55)                

-5.34*** 

0.56 

(0.53)                              

-5.82*** 

0.34 

(0.30)                            

-12.9*** 

0.70 

(0.66) 

-3.84*** 

0.62 

(0.58) 

-5.26*** 

0.65 

(0.60) 

-3.48*** 

1.19 

(1.02) 

1.25 

1.34 

(1.14) 

1.95* 

0.83 

(0.60) 

-0.93 

0.90 

(0.89) 

-1.10 

0.67 

(0.63) 

-4.78*** 

0.56 

(0.38) 

-3.48*** 

[0,+10]                        

T-test 

0.40 

(0.33)                    

-8.68*** 

0.37 

(0.30)                               

-9.62*** 

0.45 

(0.37)                                

-4.83*** 

0.78. 

(0.66) 

-2.20** 

0.68 

(0.58) 

-3.60** 

0.51 

(0.51) 

-4.03*** 

0.94 

(0.70) 

-1.35 

1.09 

(0.78) 

0.43 

0.61 

(0.23) 

-2.08* 

0.83 

(0.78) 

-3.28*** 

0.80 

(0.59) 

-1.30 

0.80 

(0.43) 

-0.78 
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[0,+30]                      

T-test 

0.40 

(0.29)                           

-13*** 

0.41 

(0.30)                            

-12.2*** 

0.56 

(0.41)                            

-4.58*** 

0.81 

(0.77) 

-3.67** 

0.68 

(0.64) 

-7.41*** 

0.74 

(0.60) 

-2.92*** 

0.96 

(0.97) 

-0.57 

1.28 

(1.23) 

2.65** 

0.87 

(0.88) 

-0.95 

0.82 

(0.78) 

-5.99*** 

0.70 

(0.65) 

-5.06*** 

0.72 

(0.38) 

-1.98 

[0,+60]                            

T-test 

0.33 

(0.25)                      

-25.6*** 

0.33 

(0.26)                  

-24.2*** 

0.47 

(0.37)                              

-9.43*** 

0.92 

(0.88) 

-1.40 

0.83 

(0.77) 

-2.56** 

1.06 

(0.69) 

0.27 

0.72 

(0.64) 

-4.84*** 

1.06 

(0.99) 

0.78 

0.64 

(0.30) 

-4.23*** 

0.80 

(0.78) 

-5.56*** 

0.66 

(0.64) 

-8.46*** 

0.75 

(0.38) 

-2.44** 

[0,+90]                     

T-test 

0.30 

(0.25)                        

-37*** 

0.30 

(0.26)                          

-35.2*** 

0.43 

(0.26)                            

-13.3*** 

0.97 

(0.99) 

-0.62 

0.89 

(0.82) 

-2.10** 

0.97 

(0.60) 

-0.21 

0.66 

(0.60) 

-6.34*** 

1.07 

(1.03) 

1.20 

0.57 

(0.28) 

-6.71*** 

0.75 

(0.78) 

-9.44*** 

0.60 

(0.56) 

 -13.8*** 

0.66 

(0.38) 

-4.39*** 

Note: Mean spread ratios are reported along with median values in parenthesis and t-statistics is given below the values in each box. The t-statistic tests the null hypothesis 

that the mean of the reported ratio for the contracts is equal to one. 
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Figure 1: Time series of Quoted, Relative and Effective Bid-Ask Spread Estimates 

 

Note: The chart shows the daily quoted, relative and bid-ask spread estimates in Euros for the December 2008 EEX EUA Futures contract. The data spans 1
st
 June 2007 and 

26
th

 November 2008. 


