
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

KIEL 

Kiel Institute for the World Economy 
ISSN 1862–1155 

Wilfried Rickels, Christian Rischer, Felix Schenuit, Sonja Peterson 

Potential efficiency 
gains from the intro-
duction of an emis-
sions trading system 
for the buildings and 
road transport sectors 
in the European Union 

No. 2249  

WORKING 
PAPER 



KIEL WORKING PAPER  NO. 2249 | MAY 2023 
 

 

POTENTIAL EFFICIENCY GAINS FROM THE 
INTRODUCTION OF AN EMISSIONS TRADING 
SYSTEM FOR THE BUILDINGS AND ROAD 
TRANSPORT SECTORS IN THE EUROPEAN 
UNION  

Wilfried Rickels, Christian Rischer, Felix Schenuit, Sonja Peterson 

In the European Union (EU), a second emissions trading system (EU ETS2) covering buildings, 
road transport and small energy and industrial installations is expected to be introduced from 
2027. Until 2030, however, EU ETS2 will not be a separate pillar of EU climate policy, but will 
support Member States in meeting their national targets under the Effort Sharing Regulation 
(ESR). If there are net regional shifts in emission reductions within the EU ETS2, for example, if 
companies in one-member state buy in aggregated terms net allowances, this must be com-
pensated for at the national level. We study the EU ETS2 for the year 2030 using the general 
equilibrium model DART. In our analysis, the introduction of an EU ETS2 generates about a 
quarter of the efficiency gains of a comprehensive emissions trading system, assuming that 
nation states use the flexibility mechanisms of the ESR and compensate for regional abatement 
leakage through interstate emissions trading. However, this is only true if there is no extensive 
price stabilization in the EU ETS2. Our analysis suggests an EU ETS2 allowance price of around 
EUR 300/tCO2. Stabilizing the EU ETS2 price at the envisaged intervention price of 45 EUR/tCO2 
would require about 415 million additional allowances and thus imply additional emissions of 
the same amount in 2030 alone. 
 

Keywords: European Union Climate Policy, Emissions Trading, Computable General Equilibrium 

Model  

JEL:  Q54, Q58 
Wilfried Rickels  

Kiel University  

Kiel Institute for the World Economy 

Kiellinie 66 

24105 Kiel, Germany  

Email: wilfried.rickels@ifw-kiel.de 

Christian Rischer 

Kiel Institute for the World Economy 

Kiellinie 66 

24105 Kiel, Germany  

Email: christian.rischer@ifw-kiel.de 

 

Felix Schenuit 

German Institute for International Security Affairs 

Ludwigkirchplatz 3-4 

10719 Berlin  

Email: Felix.Schenuit@swp-berlin.org  
 

Sonja Peterson 

Kiel Institute for the World Economy 

Kiellinie 66 

24105 Kiel, Germany  

Email: sonja.peterson@ifw-kiel.de 

 

 

 

The responsibility for the contents of this publication rests with the author, not the Institute. Since working papers are of a 
preliminary nature, it may be useful to contact the author of a particular issue about results or caveats before referring to, or 
quoting, a paper. Any comments should be sent directly to the author. 

http://www.ifw-kiel.de


Potential efficiency gains from the introduction of an emissions trading system 

for the buildings and road transport sectors in the European Union 

 

Wilfried Rickels*, Christian Rischer, Felix Schenuit, Sonja Peterson  

 

Abstract 

In the European Union (EU), a second emissions trading system (EU ETS2) covering 

buildings, road transport and small energy and industrial installations is expected to be 

introduced from 2027. Until 2030, however, EU ETS2 will not be a separate pillar of EU 

climate policy, but will support Member States in meeting their national targets under the 

Effort Sharing Regulation (ESR). If there are net regional shifts in emission reductions 

within the EU ETS2, for example, if companies in one member state buy in aggregated 

terms net allowances, this must be compensated for at the national level. We study the 

EU ETS2 for the year 2030 using the general equilibrium model DART. In our analysis, 

the introduction of an EU ETS2 generates about a quarter of the efficiency gains of a 

comprehensive emissions trading system, assuming that nation states use the flexibility 

mechanisms of the ESR and compensate for regional abatement leakage through 

interstate emissions trading. However, this is only true if there is no extensive price 

stabilization in the EU ETS2. Our analysis suggests an EU ETS2 allowance price of 

around EUR 300/tCO2. Stabilizing the EU ETS2 price at the envisaged intervention price 

of 45 EUR/tCO2 would require about 415 million additional allowances and thus imply 

additional emissions of the same amount in 2030 alone. 
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1 Introduction 

The European Union (EU) reduced its greenhouse gas emissions by 24 percent in 2021 

relative to 2005 (EEA 2022a). The European Emissions Trading System (EU ETS), which 

originally covered about 40 percent of emissions, primarily in the energy and industrial 

sectors, played a significant role in this. Here, emissions were reduced by 37 percent (if 

the UK emissions covered by the EU ETS until 2021 are also taken into account, the 

reduction is 44 percent).  In comparison, emissions in the 27 EU states (EU27) outside 

the EU ETS in the sectors covered by the so-called Effort Sharing Regulation (ESR) fell 

by only 13 percent in the same period (EEA, 2022b). In the future, the ESR sectors will 

be complemented by a second emissions trading system, which will cover emissions from 

the road transport and buildings sectors in particular. However, the EU ETS2 does not 

replace the binding national reduction targets for 2030, but "only" serves as an instrument 

to achieve these targets, at least for a transitional period. Unlike the existing EU ETS1, 

the EU ETS2 will therefore continue to depend on where emission reductions take place, 

and it will be necessary to use the existing flexibility mechanisms in the ESR, such as 

emissions trading between countries, to achieve the ESR targets in a cost-effective way.  

 

A comprehensive CO2 market and single CO2 price for all EU emissions is the efficient 

solution—separate markets imply that reduction targets are not achieved cost-effectively 

(Böhringer et al., 2006, Böhringer et al., 2009). Burmeister and Peterson (2016) show for 

the 2020 reduction targets that welfare gains could be realized in the EU if there is an 

opportunity to shift emission reductions from the ESR sectors to the EU ETS1. 

Accordingly, opportunities for more flexible crediting of emission reductions between 

sectors and systems may help to achieve emission targets more efficiently. However, 

there are arguments for only gradually integrating sectors or markets if there are 

significant differences in marginal abatement costs (Rickels et al., 2019). In particular, the 

road transport and buildings sectors have higher abatement costs than the power and 

industrial sectors, and immediate integration of these sectors would significantly increase 

the price in the EU ETS1. Accordingly, other schemes, such as the free allocation of 

allowances, whose phase-out is aligned with the current EU ETS1 structure, would also 

likely need to be adjusted. Böhringer et al. (2014) show that differentiated CO2 abatement 

costs, taking into account trade effects, justify temporarily differentiated markets. 

Differentiated prices may also be useful to achieve dynamic efficiency in abatement costs 

for long-lived goods such as cars or building heating, especially if market participants have 

myopic preferences or limited planning horizons.  

At the same time, it makes sense to combine quantity and price controls, especially when 

there is considerable uncertainty about abatement costs and thus the expected CO2 prices 

in an emissions trading system (Murray et al. 2009, Goulder and Schein 2013, Burtraw et 

al. 2020).  Although the EU ETS1 has a price intervention mechanism (Article 29a), it has 

not led to intervention despite significant price spikes in the past and is therefore of limited 

use in its current form to control the price in the EU ETS1 (Willner and Perino 2022). In 

the EU ETS1, the main adjustment mechanism is a quantity trigger. Depending on the 

amount of allowances in circulation, allowances are transferred to or released from a 
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market stability reserve (MSR), which can have a destabilizing effect, especially in the 

case of shocks expected by market participants (Perino et al. 2022). Instead, the MSR in 

the EU ETS2 is linked to a fixed price trigger (EUR 45/tCO2, in 2020 prices) in addition to 

a quantity trigger, which should lead to the release of additional allowances. Various 

studies show that CO2 prices of well above 100 EUR/tCO2 are necessary to achieve the 

planned emission reductions in the road transport and building sectors (Kalkuhl et al. 

2023). Accordingly, the release of additional allowances from the MSR would have to be 

substantial if the price in the EU ETS2 is to remain close to the price trigger. This would 

significantly increase scarcity in the future, which in turn cannot lead to a credible price 

stabilization for bankable allowances. In the medium term, therefore, the injection of 

allowances from CO2 removals will be necessary if prices are to be credibly stabilized 

without increasing net emissions (Rickels et al. 2020). This issue will become politically 

relevant sooner than is often assumed: In the recent EU ETS1 reform, the European 

Commission committed to submitting a report by 2026 examining the integration of CO2 

removals into the EU ETS1. The upcoming discussions on the 2040 target, as well as the 

end of the allocation of new allowances at the end of the 2030s (Rickels et al. 2022), will 

give further impetus to this debate and extend it to the EU ETS2. 

2 The EU Effort Sharing Regulation and the new emissions trading system  

Reduction commitments in the EU vary by sector. Companies in the energy, industry, 

aviation, and soon shipping sectors have an aggregate target that is met through the 

existing EU-wide emissions trading system (EU ETS1).1 For the sum of all other 

emissions, including those from households, small businesses and farms, national 

emission reduction targets are set across the EU. Individual countries plan to achieve 

these targets using a variety of instruments, including regulatory measures, CO2 taxes 

and subsidies. The national targets are negotiated as part of the EU's climate policy—

more economically developed countries with a higher gross domestic product (GDP) take 

on more ambitious reduction targets—and are set out in the Effort Sharing Regulation 

(ESR) mentioned above. They are complemented by the Land Use, Land Use Change 

and Forestry (LULUCF) Regulation, also with national targets (from 2026) and an overall 

EU target of -310 MtCO2 (European Parliament and Council, 2023a).2 

 

In 2022, the reduction target for the ESR sectors was tightened from 30 percent to 40 

percent compared to 2005, and the national targets and annual emission allocations 

("AEAs") were tightened accordingly with an adjusted methodology and calculation 

(European Parliament and Council, 2023b). The legally binding targets, differentiated by 

Member State, were one of the key elements that were contested in the legislative process 

in the past. The resulting gradation of ambition is seen as an important prerequisite for 

less climate-ambitious countries to agree to the legislative packages (Runge-Metzger and 

van Ierland 2019).  This is the second time that country-specific targets have been raised 

                                                           
1 By 2026, the inclusion of waste incineration is also under consideration (EC 2023). 
2 We use the term CO2 in the article for simplicity, even though other greenhouse gases are emitted, especially in 
the ESR, which are converted to CO2 units and accordingly the correct term would be CO2equvi. 
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in the context of the ESR, and Figure 1 shows the considerable variation in reduction 

targets across countries, and thus already implicitly the potential for efficiency gains 

through flexible implementation of the overall emissions commitment. 

 

 
Figure 1: Development of Effort Sharing Targets (im Vergleich zu 2005) 

Note: Own presentation, based on data from EEA (2022c) and the corresponding 

regulations (ESR and ESD). Figures are rounded. 

 

In fact, the ESR and LULUCF regulations provide for certain flexibility mechanisms in 

terms of saving, borrowing, and trading AEAs to efficiently achieve compliance. For 

example, the ESR Regulation allows Member States to sell a surplus of their emission 

reduction in the ESR sectors to other Member State (Peeters and Athanasiadou, 2020; 

Runge-Metzger and Van Ireland 2019). There are ex ante restrictions on tradable 

quantities that limit the extent to which member states can trade allowances allocated to 

them (10 percent and 15 percent of annual allocated emissions in the 2021-2025 and 

2026-2030 periods, respectively). Ex post, after determining the extent to which actual 

ESR emissions deviate from targets, there are no limits on trading among member states 

(Yougova, 2023; Gores et al., 2023). To date, Germany, Malta, and Ireland have 
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purchased AEAs, with Germany purchasing 11 million AEAs from Bulgaria, the Czech 

Republic, and Hungary (BMWK, 2022a, EEA, 2022a), Malta purchasing 1.4 million AEAs 

from Bulgaria (Gores and Graichen, 2018; Cilia, 2018), and Ireland purchasing 

approximately 4 million AEAs (EEA, 2022a), each for compliance with the 2020 target. 

Under the overall increased reduction level for the 2030 target year, it is reasonable to 

expect that domestic trading will become more important, especially if there is more 

regional relocation of emission reductions through the EU ETS2. 

 

In addition, LULUCF credits can be used to offset ESR emissions. This link is bidirectional, 

meaning that emissions in the LULUCF sector can also be offset by additional reductions 

in ESR emissions (Peeters and Athanasiadou, 2020; Jensen, 2023).3  However, LULUCF 

credits can only be included in the ESR if they result from net negative LULUCF 

emissions, i.e. CO2 removal and storage, e.g. through afforestation, must exceed other 

emissions in the LULUCF sector (Pisarski et al., 2021). The amount of LULUCF credits 

that can be used by a nation state to offset ESR emissions is limited to the respective 

maximum amount of total net CO2 removals as defined in Annex III of the ESR Regulation. 

The absolute cap for the two commitment periods is 262.2 MtCO2 (split equally over the 

two periods) which would need to be realized as net removal on top of the 310 MtCO2 

removal target to be transferred to the ESR to compensate for emissions reductions. In 

practice, the actual total amount would be smaller since it appears unlikely that state-

specific demand for LULUCF coincides with the state-specific caps (defined in Annex III 

of the ESR). 

 

Finally, certain Member States can use EU ETS1 allowances to make up for shortfalls in 

emission reductions in the ESR sectors. Countries that are at risk of a gap between their 

own cost-effective reductions and their GDP-based targets, or that have not received free 

allocations (Malta), have access to this flexibility. Thus, Belgium, Denmark, Ireland, 

Luxembourg, Malta, the Netherlands, Austria, Finland and Sweden can use this flexibility. 

The total number of allowances for all countries under this flexibility is limited to 100 million 

for the ten-year period 2021-2030 (EU Commission, 2021; Romppanen, 2020).4 The 

Commission's evaluation of the national energy and climate plans (2020) shows that the 

total volume (2021-2030) would be 64.1 MtCO2 so far—Belgium (26.8 MtCO2), Austria 

(18.7), Finland (17.9) and Malta (0.7) have already specified the use of this flexibility; 

Denmark, Ireland and Luxembourg have not yet done so (see EU Commission, 2021). 

However, overachievement of ESR targets cannot be transferred to the EU ETS1, i.e. the 

link is one-way. 

 

From 2027, a second, additional emissions trading scheme (EU ETS2) will be introduced 

for the buildings, road transport and small energy and industrial installations sectors (not 

                                                           
3 While all countries can use this flexibility, Member States with relatively high agricultural emissions are less 
restricted under Annex III of the ESR Regulation (Herold et al., 2021, Runge-Metzger and Van Ierland 2019; 
Romppanen, 2020). Splitting this flexibility over two periods halves access to each (Yougova, 2023). 
4 Malta, Luxembourg, and Ireland can access this flexibility to the greatest extent, equivalent to 7 percent (Malta) 
and 4 percent of 2005 emissions (see Annex II ESR; Runge-Metzger and Van Ierland, 2019; Yougova, 2023). 
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covered by EU ETS1). Figure 2 shows the estimated distribution of emissions between 

EU ETS1, the new EU ETS2 and the remaining ESR emissions. The start of 

implementation of the EU ETS2 may be delayed to 2028 due to extremely high energy 

prices (Duwe et al., 2023).  Under EU ETS2, all allowances are auctioned. Distributors of 

fuels used for purposes listed in Annex III of the new ETS Directive are required to 

purchase allowances for their emissions (upstream approach). Final consumers are not 

directly involved in the EU ETS2 (EU Parliament and Council, 2022; Frenz, 2022; Duwe 

et al., 2023; Duma et al., 2022). 

 

 
Figure 2: Distribution of emissions by ETS1, ETS2 and other ESR, based on 2021 

emissions. Note: Own presentation, based on the data and allocation distribution of the 

Expert Council on Climate Issues (2022), Öko-Institut (2021), and Pause et al. (2023). 

Emissions data are from EEA (2023). Figures in MtCO2eq.  

*From 2026, emissions from N2O and CH4 from maritime transport are to fall under EU 

ETS1.  

**Commission presents a report on the feasibility of including waste incineration in EU 

ETS1 from 2026, from 2028.  

 

The EU ETS2 reduction target for 2030 is 43 percent below 2005 levels. The new 

allowances auctioned each year decrease linearly, as in the EU ETS1, with emissions 

attributed to the EU ETS2 in 2024 used to calculate the linear reduction factor (LRF) 

(Gores et al. 2023). The initial LRF is 5.1 percent (based on 2024) and is expected to 

increase to 5.38 percent. However, more allowances will be auctioned initially to ensure 

sufficient liquidity in the market. This so-called "frontloading" amounts to 30 percent of the 
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auction volume in the first year and will be deducted from the auction volumes in 

subsequent years. Frontloading therefore does not increase total emissions. 

 

Similar to the EU ETS1, the EU ETS2 is complemented by a Market Stability Reserve 

(MSR). The ETS2 MSR is endowed with a volume of 600 MtCO2 allowances, but these 

are "extra", i.e. the auction volume until 2030 is not corrected for this volume and a release 

of allowances from the ETS2 MSR would increase emissions in the EU ETS2 (Gores et 

al. 2023). However, allowances from the initial supply in the ETS2 MSR become invalid 

after 2030. The allowances in the ETS2 MSR are subject to a quantity trigger and a price 

trigger, as in the EU ETS1. The quantity trigger is based on the amount of allowances 

held by market participants. If this quantity is above 440 million allowances, 100 million 

allowances from future auction volumes will flow into the ETS2-MSR; conversely, 100 

million additional allowances will be auctioned if the quantity of allowances held by market 

participants is below 210 million allowances (EU Parliament and Council, 2022). If the 

allowance price rises above EUR 45/tCO2 for two consecutive months, 20 million 

allowances will be released; if the price doubles (period: six months), 50 million 

allowances will be released; if it triples, 150 million allowances will be released (EU 

Parliament and Council, 2022). However, the EU Commission can lift these restrictions 

by means of an implementing regulation (Gores et al., 2023), which on the one hand 

indicates the still provisional and experimental character of the EU ETS2, but at the same 

time also shows that with corresponding political pressure, stronger intervention in the EU 

ETS2 to stabilize prices is possible. 

 

The experimental nature of the EU ETS2 is also reflected in the fact that it is not a separate 

pillar of EU climate policy until 2030, but is intended to serve as a tool to help Member 

States achieve their national targets under the ESR (Duwe et al., 2023; Erbach and 

Foukalová, 2023; cf. Schlacke et al., 2022). Thus, the emissions covered by the EU ETS2 

remain under the ESR targets and the responsibility of Member States' responsibilities for 

compliance. If there are net regional shifts of emission reductions within the EU ETS2, 

e.g. if companies of a member state buy in aggregated terms net allowances, the ERS 

target still has to be met at the national level. The member state would then have to 

compensate for increased emissions in the EU ETS2 emissions attributed to the country 

by i) stronger emissions reduction in the ERS sectors not covered by the EU ETS2 and/or 

ii) using the flexibility mechanisms described above to offset the "additional" emissions in 

the EU ETS2 by purchasing AEA allowances, and/or iii) using CO2 removals from the 

LULUCF sector. Thus, there is a direct pricing of a share of ESR emissions through the 

EU ETS2, but a kind of double regulation through the crediting of emissions in a cross-

border emissions trading system against national targets (Duwe et al., 2023). Accordingly, 

until 2030, Member States have the option to opt their sectors out of the EU ETS2 if a 

national system with CO2 taxes at least as high as those in the EU ETS2 is in place (EU 

Parliament and Council, 2022; Gores et al., 2023). All in all, these considerations show 

that there are still many open questions regarding the implementation of the EU ETS2 and 

the coordination with national CO2 pricing systems. 
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3 Effects of the EU ETS2 

To discuss the impact of the EU ETS2, we analyze different scenarios using the Dynamic 

Applied Regional Trade model (DART). DART is a multi-regional, multi-sector, global and 

recursive dynamic general equilibrium model (Klepper et al., 2003; Winkler et al., 2021). 

The advantage of using such an equilibrium model is its ability to capture not only the 

direct domestic multiplier effects of a CO2 price, but also the indirect effects via changes 

in international energy prices and trade flows (Klepper and Peterson, 2006).  We use a 

version of DART calibrated to the GTAP10 dataset (Aguiar et al., 2019) with a base year 

of 2014 and IEA (2020) emissions and GDP data, and updated to IEA (2022) renewable 

energy data. DART covers CO2 emissions from fossil fuel combustion, which is the core 

of EU climate policy. Other greenhouse gases and the LULUCF sector are not covered. 

The time horizon for the present analyses is 2030, which is the target year of the first 

Nationally Determined Contributions (NDCs) submitted under the Paris Climate 

Agreement, as well as the current EU reduction targets under the Green Deal. All results 

below, summarized in Table 1, are for the year 2030. 

In the reference scenario, countries and regions outside the EU (e.g. the USA, Canada, 

or Africa) reach their NDCs (see Böhringer et al., 2021 for a description of these NDCs in 

non-European regions). For EU countries/regions (which in DART are DEU: Germany and 

FRA: France as individual countries and SCA: Scandinavia, BLX: Benelux + Ireland, SEU:  

Southern Europe, and EEU: Eastern Europe as aggregated regions), we assume an 

emissions trading scheme in the energy sector and energy-intensive industry (EU ETS1). 

We translate the Green Deal target of a 43 percent reduction compared to 2005 into a 

reduction target of 25.9 percent compared to the 2014 calibration year. Outside the EU 

ETS1 sectors, each EU country/region achieves the ESR (2021) target as shown in Figure 

1, again translated into reductions compared to 2014. This is achieved through regional 

CO2 prices that apply uniformly to all ESR sectors in the respective country/region. 

In this reference scenario, there are seven CO2 prices in the EU: one in the EU ETS1 and 

six in the ESR sectors of the six DART EU countries/regions. The CO2 prices reflect the 

different abatement costs both across countries and across the energy and industry 

sectors aggregated in the EU ETS1. In this scenario, the EU ETS1 CO2 price in 2030 is 

79 EUR/tCO2, which is lower than the current EU ETS1 price (which has been above 100 

EUR/tCO2 at times). This is partly because an EU ETS price of around 5 EUR/tCO2 is 

already implicit in the GTAP dataset, and partly because the aggregate production 

functions in EU ETS1 ignore various real frictions. The ESR targets imply much higher 

prices in the reference scenario than in the EU ETS1, and national CO2 prices range from 

just under 91 EUR/tCO2 to around 502 EUR/tCO2 in the EEU and in both, SCA and DEU, 

in 2030, respectively (see Table 1). Note that the model does not reflect all inefficiencies 

of the current system, firstly because it implicitly assumes regional emissions trading in 

the ESR sectors in the aggregated EU regions, and secondly because in reality the ESR 

sectors are subject to numerous regulations that are far from a uniform CO2 price. These 

results therefore confirm that it would be (statically) more efficient to reduce less emissions 

in the ESR sector and reduce more emissions in the EU ETS1 than is the case in the EU. 
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Accordingly, those countries that have access to the possibility of transferring allowances 

from the EU ETS1 to the ESR (see Chapter 2) should do so. 

In the comprehensive ETS scenario, EU targets are efficiently met under a 

comprehensive emissions trading scheme. This results in a uniform CO2 price of EUR 

155/tCO2 and EU welfare gains relative to the reference scenario (measured as the 

Hicksean Equivalent Variation, a measure of aggregate economic welfare that accounts 

for price changes better than GDP) of 1.8 percent, ranging from 0.2 percent in the SEU to 

4.7 percent in the EEU, are realized. In this scenario, more emissions are avoided in the 

sectors assigned to the EU ETS1. Accordingly, the emissions in the ERS sectors are 290 

MtCO2 higher than in the reference scenario. 

In the ESR-ETS scenario, there is a second ESR-wide emissions trading scheme. The 

price in the EU ETS1 changes very little due to equilibrium effects and amounts to 77 

EUR/tCO2. In the ESR ETS, the simulations result in a price of 307 EUR/tCO2, which is 

significantly higher than the uniform CO2 price in a comprehensive ETS. Thus, this 

scenario achieves only about 40 percent of the efficiency gains of the comprehensive ETS 

scenario. 

In the ETS2 scenario, a European emissions trading system is assumed to be introduced 

in the transport and building sectors. To the extent possible in the model, this corresponds 

to the road transport and building sectors as envisaged in the EU ETS2. However, the 

representation of the road transport sector in DART does not exactly match the coverage 

envisaged in EU ETS2 (see Figure 2), as the transport sector is less disaggregated in 

DART and includes emissions from aviation and shipping. Due to the lack of information, 

the ESR targets are divided between these ETS2 sectors and the remaining ESR sectors 

according to their emission shares in the base year 2014. The targets in the remaining 

ESR sectors are achieved through regionally differentiated CO2 prices. In the EU ETS2, 

a CO2 price of 297 EUR/tCO2 is achieved (similar to the ESR ETS scenario). However, as 

the national CO2 prices for the remaining ESR sectors vary significantly, only about 25 

percent of the efficiency gains of the overall ETS scenario can be achieved here. In the 

ETS2 scenario, companies in Eastern and Southern Europe sell in net terms allowances 

(53 MtCO2 and 58 MtCO2, respectively), which are purchased by companies in Germany 

(47 MtCO2), France (22 MtCO2), Benelux (21 MtCO2) and Scandinavia (20 MtCO2). The 

resulting deficits in the ESR emissions of nation states could only be partially 

compensated in Scandinavia by increased reductions in the remaining ESR sectors at 

minimal cost (in Scandinavia the CO2 price in the remaining ESR sectors is 296 EUR/tCO2 

compared to 297 EUR/tCO2 in the EU ETS2); for all other countries the marginal cost of 

abatement in the ESR outside the ETS2 is higher than the ETS2 price, and accordingly it 

is more efficient to buy the corresponding AEA allowances from Eastern and Southern 

Europe. In addition, there is also the possibility to compensate the shortfall by transferring 

carbon removals from LULUCF to ESR. For Germany, however, the cap of 11.15 MtCO2 

(for the period 2026 to 2030) would not allow for a complete compensation; for France, 

however, the cap would allow so (29.1 MtCO2). 

Table 1. Results of DART-Analysis 
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  reference 
Comprehensive-

ETS ESR-ETS ETS2 
ETS2-
Max* 

  Welfare effects relative to reference scenario    

FRA x 2,5% 0,8% 0,6% (5,3%) 

GER x 2,6% 0,1% 0,1% (3,7%) 

BLX x 1,1% 0,1% 0,1% (3,8%) 

SEU x 0,2% 0,2% 0,1% (1,8%) 

SCA x 2,5% 1,0% 0,6% (5,3%) 

EEU x 4,7% 4,1% 2,6% (1,1%) 

EU x 1,8% 0,7% 0,5% (3,2%) 

  CO2-prices (in EUR /tCO2)       

FRA 428 x x 633 622 

GER 501 x x 633 624 

BLX 438 x x 588 583 

SEU 213 x x 296 288 

SCA 500 x x 834 944 

EEU 89 x x 68 67 

Full-EU x 155 x x x 

EU-ETS1 79 x 77 76 68 

ESR-ETS x x 307 x x 

EU-ETS2 x x x 297 50.56 

  emissions in ESR (in MtCO2)    

FRA 152 220 180 174 229 

GER 178 287 233 225 299 

BLX 135 195 161 156 203 

SEU 428 461 364 370 515 

SCA 93 139 118 113 143 

EEU 228 199 157 175 239 

*Welfare effects in the scenario ETS2-Max are not comparable to other scenarios since 

additional cost for compliance with ERS targets are not included.  

The modeled CO2 price in the EU ETS2 in the ETS2 scenario would thus be significantly 

higher than the targeted intervention price of 45 EUR/tCO2. However, if the intervention 

price were to be seen as a kind of ceiling price, a considerable amount of additional 

allowances would be required. This question is examined in the EST2-Max scenario, 

where the CO2 price is kept at 45 EUR/tCO2 (in 2022 prices: 50.56 EUR/tCO2). Emissions 

in the EU ETS2 are 415 MtCO2 or about 40 percent above target in this scenario. The 

reported welfare values are highest here because in the simulations the additional 

emissions with the additional allowances have no welfare impact and it is not investigated 

what additional costs would arise if these allowances were generated by additional 

reductions in the remaining ESR sectors or by CO2 removals in the LULUCF sector (with 

net emissions then unchanged). Accordingly, the welfare effects in the ETS2-Max 

scenario only show the extent to which a lower abatement level has an impact via lower 

abatement costs. 
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In the ETS2-Max scenario, ESR emissions are above the ESR target in all 

countries/regions (compare column with reference scenario) and the ESR deficit cannot 

be compensated by AEA trading at the national level. Similarly, national prices are above 

the intervention price in all countries/regions, so offsetting the higher EU ETS2 emissions 

in the remaining ESR sectors would be costly, especially considering that the cumulative 

deficit of 415 MtCO2 is roughly equivalent to the magnitude of agricultural emissions of 

456 MtCO2 in the ESR (see Figure 2). Our analysis has no information on the marginal 

cost of CO2 removal in the LULUCF sector, but extending the already ambitious net 

removal target of 310 MtCO2 by an additional 415 MtCO2 to offset ESR emissions under 

the maximum price seems ambitious (apart from the fact that the current limits on flexibility 

between ESR and LULUCF would not allow a transfer of this magnitude; see Chapter 2). 

For Germany alone, this results in a shortfall of 121 MtCO2 in national ERS targets, of 

which only 11.15 MtCO2 could be compensated by additional CO2 removals in LULUCF. 

Accordingly, the ETS2-Max scenario requires additional interventions in the sectors within 

the EU ETS2 and thus implicit CO2 prices above the intervention price. 

Even though the figures should be interpreted cautiously due to the rather coarse 

modeling of the EU ETS2 in DART, the comparison within the emissions ESR between 

the reference scenario and the scenario ETS2 or ETS-Max in Table 1 allows rough 

conclusions for the necessary efforts of the member states to reach their ESR targets. 

4 Discussion and Conclusion 

In order to achieve the ambitious emission reduction targets for 2030 set out in the Fit for 

55 package, the EU has decided to expand the emissions trading instrument. The existing 

emissions trading scheme (EU ETS1), which covers emissions from the energy and 

industrial sectors within the EU27, will be complemented by a second emissions trading 

scheme (EU ETS2), which will primarily cover emissions from the road transport and 

buildings sectors. The motivation for a transnational emissions trading system is to 

achieve reductions where abatement is cheapest. In principle, this makes national 

reduction targets obsolete, but they remain in place in their current form. Based on 

previous experience in EU climate policy, where distributional dimensions play an 

important role in ranking the ambition levels of individual member states (Runge-Metzger 

and von Ierland 2019), there is considerable insistence on differentiation or demands for 

compensation payments. This is reflected in the current design of the EU ETS2, as shifts 

in abatement in the corporate sector create corresponding credits or deficits in existing 

national targets, which have to be compensated, for example, through emissions trading 

at the state level. Accordingly, nation states with relatively low abatement costs will 

experience an inflow of funds from nation states with high abatement costs, both at the 

corporate and the state level. Thus, there will be an ex-post distributional effect if nation 

states have to compensate surpluses or deficits resulting from the EU ETS2 through 

interstate emissions trading. Desired distributional effects could be better achieved by an 

ex ante distribution of auction volumes (or auction revenues in the case of centralized 

auctions). Given the uncertainty of abatement costs and the relatively small number of 
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actors in intergovernmental emissions trading, an ex-ante distribution without subsequent 

offsetting of emissions against national targets appears superior. However, even with the 

ex-post distribution chosen now, nation states should use the flexibility mechanisms to 

realize the efficiency gains of the EU ETS2.  

To assess the EU ETS2, we examine different scenarios in the general equilibrium model 

DART. Both the current EU climate policy and a fully comprehensive emissions trading 

system are used as points of comparison. In the current system, there is only the EU ETS1 

and all other emissions are regulated by national and different policies. Both the variation 

in national (implicit) CO2 prices and the difference from the EU ETS1 price show the 

inefficiency of the existing system. By comparison, a comprehensive emissions trading 

system achieves emissions reductions at minimum cost, with more reductions in the 

energy and industrial sectors. The introduction of a second emissions trading system for 

road transport and buildings can be a possible intermediate step towards such a 

comprehensive emissions trading system. 

In our model, the introduction of an emissions trading system based on the EU's plans for 

the EU ETS2 in the road transport and buildings sectors generates about a quarter of the 

efficiency gains of a comprehensive emissions trading system relative to the year 2030. 

However, this calculation is only a rough approximation of the planned EU ETS2 and does 

not include allowances from the EU ETS2 Market Stability Reserve (MSR). The ETS2 

MSR has both a volume trigger and a price trigger, which release different amounts of 

additional allowances from the MSR for auctioning depending on the volumes in the 

market or the level of the CO2 price. In our calculations, 415 MtCO2 allowances would 

need to be auctioned extra to stabilize the CO2 price at the intervention price of 45 

EUR/tCO2 (in 2020 prices). 

In our simulations, companies in Southern and Eastern Europe sell net allowances under 

the EU ETS2 to all other EU countries. In turn, there is also a surplus of ESR reductions 

for these countries from the EU ETS2 which would allow them to reduce correspondingly 

less in ESR sectors outside the EU ETS2, to offset emissions in the LULUCF sector, 

and/or sell annual emissions allowances to other Member States. In our simulations, the 

volumes sold in 2030 correspond to 14 percent (Southern Europe) and 23 percent 

(Eastern Europe) of the annual emission allocation in the ESR sectors. 

In addition, there is the possibility that Member States take accompanying national 

measures for the sectors in the EU ETS2 (with corresponding efficiency losses). Also in 

this variant, Member States could rely on a price mechanism that allows them to 

implement higher prices than in the EU ETS2 (EU Parliament and Council 2022). It is still 

unclear how this could be implemented and whether the national prices would then 

function as a kind of minimum price, with companies in the member state paying the 

difference between the EU ETS2 price and the minimum price as a kind of tax 

(comparable to the former climate levy in the EU ETS1 sectors in the UK). If the implicit 

national minimum prices were lower than the prices in the reference scenario (see Table 

1), there would still be efficiency gains from trading (albeit lower than in the EU ETS2 

scenario without national restrictions). 
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The introduction of the EU ETS2 will be accompanied by the introduction of a Social 

Climate Fund, which will be endowed with EUR 86.7 billion for the period from 2026 to 

2032 (65 billion through auction revenues and further contributions through national 

resources) and will support climate-friendly measures and investments (European 

Parliament, 2022b; Art. 15, European Parliament and Council 2023c). Distributing 

revenues from CO2 pricing back, for example in the context of per capita reimbursement, 

is an important building block for the acceptance of a price-based climate policy (e.g., 

Klenert et al. 2018). To allow the incentive effect of CO2 prices in the EU ETS2 to work, 

expenditures from the climate social fund should focus on transfer payments or at least 

be limited to subsidies that do not distort marginal incentives but address market entry 

problems (Antoniou and Strausz 2017). 

The extent to which additional measures are needed will also depend on the CO2 price 

realized in the EU ETS2. In principle, it is efficient to combine quantity control with price 

control when there is considerable uncertainty about abatement costs. However, the 

current intervention price (45 EUR/tCO2, in 2020 prices) is well below the price level in the 

EU ETS1, so that a higher intervention price seems reasonable with a view to an 

economically necessary alignment of abatement costs across the different pillars of EU 

climate policy. In addition, it makes sense not to set a fixed intervention price, but to aim 

for a discretionary price stabilization in order not to completely eliminate uncertainty for 

companies about future abatement costs (Rickels et al. 2022). 

Regardless of the design of price stabilization, additional allowances must be offset by 

additional reductions in other sectors or additional CO2 removals if net emissions are to 

remain unchanged. However, with declining emissions in all sectors, both the EU ETS1 

and the ESR, it will become increasingly difficult to offset lower emission reductions in one 

sector with higher emission reductions in another. Accordingly, the LULUCF sector will 

become more important in achieving atmospheric CO2 removals. Currently, the crediting 

of net negative emissions from LULUCF into ESR is cumulatively limited to 262.2 MtCO2 

by 2030, but this would be in addition to the removal target of 310 MtCO2 to offset 

emissions within ESR. Although the Commission's modeling assumes a significant 

expansion of the LULUCF sink by 2050 (European Commission 2020), projections to 2030 

indicate that the opposite trend is likely, with a significant decline in sink performance 

(Herold et al. 2021). Accordingly, a credible price control in the EU ETS2 (and potentially 

also in the EU ETS1) by CO2 removal allowances will require to include further methods 

of natural CO2 removal such as for example accelerated weathering or coastal seagrass 

restoration into the LULUCF, as well as to integrate technical options for CO2 removal into 

the EU climate policy.  
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