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Summary

Energy and industrial sectors in Germany
In 2017, the European Emissions Trading Scheme (EU ETS) recorded 1,833 stationary installations in Germany. 
These installations emitted around 438 million tonnes of carbon dioxide equivalent (CO2eq), which represents a 
3.4 percent decrease compared to 2016.

Figure 1 provides an overview of the distribution of emissions and installations to the energy and industrial 
sectors.

Energy
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installations

Industry
891 

installations

Energy
312 M t CO₂eq

Industry
126 M t CO₂eq

As of 02/05/2018

Figure 1:  Distribution of emissions and installations subject to emissions trading to the energy sector 
(Activities 2 to 6 as per Annex 1 TEHG) and the industrial sector (Activities 1 and 7 to 29 as per 
Annex 1 TEHG) in Germany in 2017

While the number of installations is divided about half and half between the industrial and the 
energy sectors, the proportion of emissions is different: about 70 percent of emissions subject to 
emissions trading from German stationary installations is generated by energy installations and  
30 percent of the emissions come from industrial installations.

Figure 2 shows the German ETS emissions since 2005 separated into industrial and energy 
installations. The figure shows the reported emissions of the individual years including emissions 
from installations that are no longer subject to emissions trading (n.l.ETS)11. In addition, a correction 
of the scope was made for each trading period (estimated emissions before 2013). Emissions subject 
to emissions trading from German installations have fallen by 15 percent since 2005.

1 Cf. Explanation for “Taking into account installations no longer subject to emissions trading (n.l.ETS)“ in Chapter 1 Introduction.
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Figure 2:  ETS emissions from the energy and industry sectors in Germany since 2011

2017 emissions from energy installations fell by around 5.4 percent to 312 million tonnes of carbon dioxide 
compared to the previous year. This is mainly due to a reduction in lignite and hard coal emissions. Lignite 
emissions fell by one percent and hard coal emissions by 18 percent compared to 2016. The reasons for the 
sharp decline are that hard coal-fired power plant capacities were decommissioned, another increase in power 
generation from renewable energy sources2 occurred and the hard coal price was relatively high in 2017. 
Natural gas emissions increased by 2.4 percent, but this increase is negligible compared to the reductions in 
other fossil energy sources.

Emissions from energy installations have fallen by twelve percent since the beginning of the third trading 
period. The emissions from the energy-intensive industry were around 123 million tonnes of carbon dioxide 
equivalents in 2013 – 2016 and increased in 2017 for the first time by two percent to 126 million tonnes of 
carbon dioxide equivalents in the third trading period. The decrease in total German ETS emissions since 2013 
is therefore attributable exclusively to the decrease in emissions from energy installations.

2 The share of renewable energy in gross electricity generation increased from 29 percent in the previous year to 33 percent in 2017, which means 218 TWh 
electricity generated compared to 190 TWh in the previous year (cf. AGEB 2018b).
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Figure 3:  Share of individual sectors in the industrial area emissions in 2017

Figure 3 shows the share of individual industrial sectors in the total emissions from the industry. The iron and 
steel industry has the largest share of industrial emissions at around 30 percent in industrial emissions, 
followed by the refineries (20 percent), cement clinker production (16 percent) and chemical industry (14 
percent). The remaining industrial emissions can be attributed to four further sectors and subsectors: other 
mineral processing industry (7 percent) which includes glass and ceramics production, industrial and building 
lime (6 percent), paper and pulp industry (4 percent) and non-ferrous metal industry (2 percent). Other combus-
tion plants that cannot be assigned to any of the aforementioned sectors generate only about half a percent of 
the industrial emissions.

The different emission trends in selected industrial sectors compared to the previous year are summarised in 
Figure 4. In addition, the relative annual changes since 2013 are also presented. First of all it can be seen that 
2017 emissions increased in almost all sectors compared to the previous year, with only refineries and the 
chemicals industry reporting a slight decline. In the iron and steel industry and the cement industry in parti-
cular, emission increases were accompanied by a significant expansion in production. The more moderate 
increase in emissions from the production of industrial and building lime, the paper and pulp industry and the 
nonferrous metals industry can also be explained by the economic growth in these industries.
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Figure 4:  Annual emission changes in the industrial sectors since 2013

Figure 4 also shows that it was only the non-ferrous metals industry that has experienced a continuous trend 
with the emissions rising every year since 2013. In the other sectors, there were emission increases and 
decreases accompanied by a corresponding movement in production in most cases – including the non-ferrous 
metals industry.

Germany and Europe
Emissions from installations subject to emissions trading across the EU (EU 31) rose slightly in 2017 by about 
0.2 percent to approx. 1.75 billion tonnes of carbon dioxide equivalents compared to the previous year accor-
ding to the European Commission (see COM 2018d). The emissions of German installations were 3.4 percent 
down exhibiting a trend opposite to the European average.

Unlike this year’s comparison with the previous year, ETS emissions in Germany have fallen much less strongly 
than the European average since the beginning of emissions trading in 2005, although the values are conver-
ging. While German emissions have decreased by about 15 percent between 2005 and 2017, the European 
average has dropped by about 26 percent in the same period being a much stronger reduction.
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A large amount of excess emission allowances has accumulated in the EU ETS since the beginning of the second 
trading period in 2008, due mainly to the financial and economic crisis, which contributed substantially to the 
observable decline in prices for emission allowances since mid-2011. The accumulated calculated surplus in 
the EU ETS as the balance of available emission allowances (free allocated and auctioned emission allowances 
plus surrendered or exchanged project credits) and verified emissions (known as volume of circulation) has 
been decreasing since 2015. The official figure of the volume of circulation amounted to 1.655 billion emission 
allowances at the end of the 2017 reporting year as published by the European Commission (cf. COM 2018c). 
The volume of circulation is critical for the regular reduction in the auction volume using the market stability 
reserve that will start in 2019.

Aviation
A total of 72 aircraft operators subject to emissions trading administered by Germany reported emissions of  
9.1 million tonnes of carbon dioxide for 2017, which were 1.8 percent lower than in the previous year. This is 
primarily due to the Air Berlin insolvency in 2017, which was the second largest aircraft operator administered 
by Germany in 2016 in terms of emissions subject to emissions trading.

Over 99 percent of the emissions can be attributed to commercial aircraft operators, which represent about 
two-thirds of the operators. Non-commercial operators amount to roughly one-third of the operators but were 
responsible for less than one percent of the total emissions.

The 2017 free allocation share in the surrender obligation in aviation amounted, on average, to 56 percent.
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1 Introduction
Chapter 1 interprets the data underlying the evaluations in the 2017 VET Report. Chapter 2 is separated into 
different sectors and addresses the emissions from stationary installations subject to emissions trading. Chapter 
3 presents cross-sectoral evaluations regarding stationary installations in Germany, firstly with regard to the 
allocation situation of the installations, secondly with regard to Germany in the EU. Chapter 4 describes emis-
sions subject to emissions trading in the aviation sector administered by Germany. The appendix contains 
additional information organised in summary tables.

The figures presented in the tables are rounded. The calculations used exact values so that infrequent devia-
tions may occur in the representation of the totals.

VET emissions, annual emissions, number of installations since 2005
The operators must send their electronic emissions report in which the monitoring and calculation of emission 
volumes is recorded to the German Emissions Trading Authority (DEHSt) at the German Environment Agency at 
the latest by 31.03 of the year following the reporting year. Independent accredited verifiers verify the data in 
the emissions report. The verifiers must also enter the aggregated emission data by 31.03 directly into the 
so-called “Verified Emissions Table” (VET) in the European Union Registry. The operator then needs to 
surrender the same number of emission allowances equal to the emissions volume of the previous year by 
30.04. Subsequently the emission reports will be checked by DEHSt. If it detects deficiencies or errors in the 
reported emissions, DEHSt may correct figures, factors or emission volumes. Table 1 shows the sums of VET 
entries and the annual emissions for 2005 to 2016. The first registry entry at the cut-off date of 31.03 in one of 
the years following the reporting year is considered a “VET” entry. Figures that result from the emissions report 
– with or without subsequent changes to the data up to the cut-off date – are referred to as annual emissions. 
The figures showing the 2017 annual emissions will be available for the first time in the autumn of 2018 after 
DEHSt has reviewed the emission reports but may vary due to new knowledge and necessary corrections. The 
number of reports gives the unchecked number of VET entries regardless of the currently existing emissions 
trading obligation of the installations because closed or decommissioned installations are still subject to 
reporting and obliged to make a VET entry and surrender the appropriate allowances for the year of closure or 
decommissioning. 

Table 1: VET entries and annual emissions of the audited reports and the respective number of 
installations

Year
Initial report by 31/03 of subsequent year Audited reports, as of 28/02/2018

Number of reports VET  
[kt CO2eq/a]

Number of 
installations

Annual emission 
[kt CO2eq/a]

2005 1,815 473,681 1,830 474,990

2006 1,824 477,382 1,777 478,068

2007 1,882 487,050 1,744 487,166

2008 1,660 472,599 1,672 472,593

2009 1,651 428,198 1,658 428,295

2010 1,628 453,883 1,642 454,865

2011 1,631 450,267 1,649 450,351

2012 1,629 452,586 1,622 452,596

2013 1,929 480,937 1,921 481,008

2014 1,905 461,173 1,902 461,287

2015 1,889 455,528 1,882 455,723

2016 1,863 452,873 1,858 452,891

2017 1,833 437,647
 As of 02/05/2018
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The significant increase in emissions between 2012 and 2013 can be traced back to the expansion of the scope 
of EU ETS at the start of the third trading period. For example, installations for non-ferrous metal processing 
and aluminium, adipic acid, nitric acid and ammonia production also participated in emissions trading from 
2013.

Scope correction or estimated emissions before 2013
An estimate of emissions prior to 2013 to correct the scope over the individual trading periods (scope correc-
tion) has so far only been shown in the emissions trend figures within the sector chapters but not in general 
figures: the total emissions of installations subject to emissions trading in Germany. In addition, the estimate of 
the scope correction used in the allocation report for 2013-2020, has been improved for the 2017 VET report. 
This now also includes a scope adjustment from the first to the second trading period.

This scope correction was determined based on the emission data from the allocation applications and from the 
2020 data collection. For installations where new activities were added, the difference between historical 
emissions and data from the allocation application or 2020 data collection was determined. For years in which 
data is not available, the scope correction has been determined by linear interpolation (especially for 2011 and 
2012).

Taking into account installations no longer subject to emissions trading (n.l.ETS)
So far, the VET reports in the chapters on emissions trend of the sectors have only shown the emissions trend for 
the installations subject to emissions trading in the reporting year. The figures for emissions trends this year will 
take into account the emissions from installations no longer subject to emissions trading (n.l.ETS installations) 
within the sectors as well as in the total. This will enable us to show the actual emissions trend of the European 
emissions trading in Germany since 2005 and not only the emissions trend of the installations subject to 
emissions trading in the respective reporting year. Installations no longer subject to emissions trading include 
decommissioned installations and installations that still exist but are no longer subject to emissions trading e.g. 
because they fall below the 20 MW rated thermal input (RTI) limit as an energy installation.

Free allocations in 2017
Free allocation as approved for 2017 by the European Commission prior to 28/02/2018 is the basis for the 
assessment of the allocation situation, i.e. comparison of emissions and free allocations. At this time not all 
allocation changes that are relevant for 2017 are necessarily approved. That is, the representation of the 
allocation situation does not include any allocation corrections after 28/02/2018.

The allocation amount approved by the European Commission is included in the National Allocation Table 
NAT3, which specifies the free basic allocation for 1,763 existing installations and the first corrections of this 
basic allocation for individual installations as approved by the European Commission by 28/02/2018. These 
are some allocation changes resulting from partial cessations or capacity reductions. In addition, allocation 
amounts for new market entrants approved by the European Commission by 28/02/2018 are taken into 
account, i.e. for new installations or a capacity increase in existing installations which became operational from 
01/07/2011. As of 28/02/2018, 1,633 installations of those considered in the 2017 VET report received free 
allocations for 2017 totalling 149 million allowances.

Emission and production trends
Emission and production trends for some sectors and activities are being compared. To do this, activity rates 
(AR) of the respective (product) benchmarks collected by the DEHSt during the allocation procedure for the 
third trading period and/or reported by the operators in the annual operational reports since 2012 have been 
used. Since no activity rates are available for 2011, that year’s figure has been estimated by linear interpolation 
or is not shown in the corresponding figures.

The activity rates have been supplemented by external data as far as possible, for example by production data 
from the respective industrial associations. The relative changes in activity rates and production volumes 
between 2005 and 2017 compared to 2005 (2005 = 100 percent) and the corresponding emissions (also as 
relative change compared to 2005) are shown.

3 Cf. DEHSt 2013b.
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It should be noted that the production quantities are usually determined using different methods, especially 
when comparing activity rates and external data. For example, the requirements of uniform EU allocation rules 
must be observed in the determination of activity rates. These, of course, do not apply to the collection of data 
from associations. In addition, there may be differences in the total population considered since not all compa-
nies organised into an association necessarily operate installations subject to emissions trading and vice versa. 
Also, data on activity rates only stems from those installations that are currently subject to emissions trading 
and have received a basic allocation as existing installations or new market participants.

External data sources are generally expected to take account of the historical data of all installations in a sector 
or association. In contrast to activity rates, they also include data on installations which were decommissioned 
before 2017 or which have not been subject to emissions trading due to small capacities.

EU-Data
Allocation and emissions data processed by the EEA were primarily used as a basis for the evaluations at EU 
level (see EEA, 2017). This refers to both sector chapters 2.1 to 2.8 and Section 3.2 “Germany and Europe: 
emissions and surpluses”.

For 2017, these are supplemented with excerpts from the Union Registry published by the European Commis-
sion on 03/04/2018 and 02/05/2018 (see COM 2018a and COM 2018b) and Press Release of 18/05/2018 (see 
COM 2018d). Information on auction volumes has been provided by EEX and ICE.

The evaluations in the sector chapters are based on a summary of the installations by activities in the EU Union 
Registry (see Table 46, Chapter 8), thereby differences may occur in the amount of emissions per sector for 
Germany. The boundaries of TEHG activities are in line with those in the EU Union Registry in most sectors, in 
some cases however, such as the energy installations, this equivalence is not fully given. Due to the fact that the 
classification is somewhat different, EU registry activities are used for EU comparisons of the respective sector 
chapters. A comparison of emissions between Germany, the EU 25 states and the new post-2005 EU ETS 
participants (Bulgaria, Croatia, Romania, Iceland, Liechtenstein, Norway) will be carried out.
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2 Evaluation by industrial sectors – Activities 1 to 29 as per  
Annex 1 TEHG

2.1 Energy installations
In 2017, 942 energy installations (Activity 2 to 6 Annex 1 TEHG installations) were subject to emissions trading. 
On balance, participation in emissions trading decreased by 10 installations compared to 2016.

The emissions from these installations decreased considerably by about 18 million tonnes of carbon dioxide 
(minus 5.4 percent) and amounted to somewhat less than 312 million tonnes in 2017 (see Table 2).

Emissions
With a 98-percent share, the majority of 
the emissions from energy installations 
can be attributed to large combustion 
plants, i.e. power plants, combined heat 
and power plants and heat plants with  
a rated thermal input (RTI) exceeding  
50 MW (Activity 2 as per Annex 1 
TEHG), see Figure 5.

Overall, emissions from all large 

combustion plants have decreased by 
about 5.6 percent. This reflects the fact 
that power generation from hard coal 
has drastically declined.

As of 02/05/2018

Figure 5:  Shares of 2017 emissions from energy installations 
(Activities 2 to 6) 

Table 2: Energy installations (Activities 2 to 6), number of installations, 2016 emissions und 2017 VET 
entries

No. Activity No. of
installations

2016 emissions
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 VET 
deviation from 

2016 emissions 
[kt CO2eq]

2 Energy conversion ≥ 50 MW RTI 483 322,959 304,908 -18,051

3 Energy conversion 20-50 MW FWL 392 5,250 5,392 142

4
Energy conversion 20-50 MW FWL,
other fuels

11 153 143 -10

5 Prime movers (engines) 3 49 33 -15

6 Prime movers (turbines) 53 1,031 1,257 226

Total 942 329,443 311,735 -17,708
 As of 02/05/2018

On the other hand, energy installations with a RTI between 20 and 50 MW (Activities 3 and 4 as per Annex 1 
TEHG) produced about 2.4 percent more emissions compared to 2016. In contrast to large combustion plants, 
Activity 3 and 4 installations include many heat and power plants and district heating boilers so that the 
emissions depend on weather-related heat demand.

97.8 %

1.8 % 0.4 %

Energy conversion ≥ 50 MW RTI 

Energy conversion 20–50 MW RTI 

Prime movers
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Measured by the number of degree days, 2017 was on average only marginally warmer than 2016. Thus, the 
influence of temperature played a very small role in the emissions trend. In contrast, the positive economic 
development contributed more to the increase. For example, industrial consumers consumed about 3.4 percent 
more heat energy than in the previous year. The emissions trend of energy installations between 20 and 50 MW 
RTI also reflects the fact that district heating and cooling in Germany increased by 0.7 percent compared to the 
previous year.4

Although the 403 installations were in a similar order of magnitude, Activity 3 and 4 installations emitted 
significantly less than the large combustion plants. In 2017, they emitted about 5.5 million tonnes of carbon 
dioxide, i.e. only 1.8 percent of the amount emitted by large combustion plants.

Only 0.4 percent of the total emissions from energy installations can be attributed to prime mover engines and 
turbines (Activities 5 and 6 as per Annex 1 TEHG). Emissions from these installations, which are used for the 
transport, storage and processing of natural gas, have increased significantly by 19 percent compared to the 
previous year. 

The operation of these installations depends on the conditions in the natural gas grid: an increase in emissions 
may result from increased natural gas consumption in Germany and from increased transport volumes of 
natural gas through Germany to neighbouring countries. Both factors apply to 2017: natural gas consumption 
in Germany again increased by around six percent last year. Germany’s natural gas imports (plus 17 percent) 
and natural gas exports (plus 46 percent) also increased significantly compared to the previous year.5

Figure 6 shows the emissions from energy installations from the start of emissions trading. Installations no 
longer subject to emissions trading (n.l.ETS) have also been taken into account. In the first trading period 
emissions increased steadily. At the beginning of the second trading period emissions initially decreased, 
especially under the influence of the financial and economic crisis, then rose again in the following years of the 
second trading period to between 346 and 351 million tonnes of carbon dioxide per year. In the first year of the 
third trading period emissions reached nearly 357 million tonnes of carbon dioxide, returning to the level of 
2008. From 2014 the emissions no longer continued to increase. In 2017, the emissions from energy installa-
tions have again reduced significantly. The decline of around 5.4 percent was the strongest since the decline 
between 2013 and 2014.  

4 AGEB 2018a.
5 AGEB 2018a.
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Figure 6:  Energy installations (Activities 2 to 6), emissions and free allocation in Germany from 2005 to 
20176 

As a result, total energy installations, that is, taking into account emissions from installations that were no 
longer subject to emissions trading in 2017 (n.l.ETS)7, have seen the lowest emissions levels since the introduc-
tion of the EU ETS in 2005. Both large combustion plants and prime movers had 87 and 84 percent, respecti-
vely, of the 2005 emissions in 2017. 

However, the reduction in emissions from energy installations between 20 and 50 MW was considerably lower: 
2017 emissions were around 97 percent compared to 2005.

6 As in the VET reports of the second trading period, the allocation amounts of this trading period are offset by taking into account the provisions of § 11 of 
the 2012 Allocation Act (Zuteilungsgesetz). According to this regulation, in the second trading period producers of waste gases from iron, steel and coke 
production were legally obliged to forward emission allowances to the amount of their annual waste gases transfer to the utilising installations. Though 
it must be assumed that there are corresponding contractual agreements between producers and users also in the third trading period. The third trading 
period allocation rules do not contain any obligation comparable to § 11 of the 2012 Allocation Act.

7 Cf. Explanatory notes on „Taking into account installations no longer subject to emissions trading (n.l.ETS)“ in Chapter 1 Introduction.

s
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Emissions from main fuels
Figure 7 shows the emissions from energy installations divided by fuels. For this purpose, the installations were 
assigned to the fuels lignite, hard coal and natural gas according to the largest share of the total energy 
consumption. Installations that have no ‘main fuel’ assigned and installations that mainly use other fuels (e.g. 
heating oil and waste gases from iron, steel and coke production) are jointly illustrated. 
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Figure 7:  Energy installations (Activities 2 to 6), emissions from 2005 to 2017 in Germany, according to 
fuel

Emissions from lignite fell in 2017 for the fourth consecutive year to their lowest level since 2010, the decline 
being about one percent last year. Emissions from hard coal also decreased for the fourth year in succession but 
the reduction of 17 percent against the previous year‘s level, compared to the main fuel lignite, was much 
stronger. As a result of this sharp decline, hard coal emissions have fallen to their lowest level since the start of 
emissions trading. In the case of natural gas-fired plants, however, emissions rose for the second year in a row 
to their highest level since 2012, although the emission increase at around 2.4 percent was much lower than in 
the previous year.

Based on 2005, the first year of emissions trading, emissions from installations that use lignite as their main 
fuel decreased by roughly 7 percent. Emissions from energy installations using hard coal as the main fuel 
decreased much more noticeably. Compared to 2005, the decline in the 13 th year of emissions trading 
amounted to nearly 29 percent for hard coal. After a 21 percent drop for natural gas in 2015 compared to 2005, 
the decline for 2017 was only 5 percent compared to 2005.
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Emission and production trends
Figure 8 shows the comparison of emissions from large combustion plants8 and gross electricity generation 
from fossil fuels in Germany differentiated by lignite, hard coal and natural gas.
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Figure 8:  Large combustion plants (Activity 2), emission and production trend in Germany from 2005 to 
2017 compared to 2005

The development of gross electricity generation from fossil fuels and the emissions from large combustion 
plants characterised by electricity generation show a largely identical course, even if the large combustion 
plants only account for a part of the installations whose electricity generation is included in the calculation of 
German gross electricity generation9. This in particular applies to hard coal. An almost equal level of relative 
emissions and gross electricity generation means that the emission intensity of electricity generation has not 
changed significantly. Carbon dioxide emissions associated with generating one megawatt-hour of electricity 
have therefore remained unchanged. This is surprising since several large coal-fired power plants with compa-
ratively high efficiencies have been put into operation in recent years and a number of less efficient old plants 
have been shut down or put into reserve. Therefore one would have expected that electricity from hard coal 
would have been produced more efficiently overall and with lower specific emissions. The fact that the figure 
does not confirm this view can have various causes. First, combined heat and power (CHP) has not been taken 
into account: increased heat generation in hard coal-fired cogeneration plants would lead to increased emis-
sions and unchanged power generation. On the other hand, reduced utilisation of the installations, in particular 
by increased operation in the partial load range, tends to result in efficiency losses and thus increasing specific 
emissions. These mechanisms may have contributed to the practically identical levels of production and 
emission from hard coal-fired power plants.

8 The presentation of the emissions from the large combustion plants also includes the emissions from the installations that are no longer subject to emissi-
ons trading.

9 For example, power generation from power plants with a rated thermal input of <50 MW that are not subject to emissions trading, is also included in the 
gross electricity generation. For more information about the composition of German gross electricity production see AGEB 2018b.



232017 greenhouse gas emissions: stationary installations and aviation subject to emissions trading in Germany

Since 2005 the gross electricity generation of large combustion plants has decreased by 31 percent to around 
93 TWh. According to preliminary estimates, gross electricity generation in 2017 has fallen to its lowest level in 
40 years.10 11

A significant increase in wind power feed-in, the decommissioning of several hard coal units with a capacity of 
around 2.5 GW12 and an increasing displacement by natural gas power plants were the main reasons for the 
decrease. At the same time, the cost-effectiveness of hard coal-fired plants deteriorated compared to the 
previous year due to higher global hard coal prices and higher CO2 prices (EUA). The calculated profit margins 
(known as clean dark spreads) were in some cases in the negative range, particularly in the case of older hard 
coal unit.13

Lignite-based power generation has been falling for the fourth consecutive year. Here, too, a very similar trend 
of electricity and emissions has clearly been visible since 2005. Overall, emissions decreased slightly more than 
power generation over the period. This is almost certainly a consequence of improvements in efficiency, the 
transfer of older power plant units into safety readiness and the operation of modern, more efficient units to 
replace old, less efficient ones. On 01/10/2017, for example, the two remaining units of the Frimmersdorf 
power plant (635 MW gross electrical output) were put into reserve for four years. Compared to hard coal, 
however, the use of locally produced lignite remains significantly more attractive from a business point of view.

Power generation in natural gas power plants rose last year to its highest level since 2010. Emissions have also 
followed the same trend in recent years. The stronger increase in gross electricity generation is an indication of 
improved plant efficiency. The profitability of the power and heating plants improved overall compared to the 
same period of the previous year. In modern combined cycle power plants, the calculated profit margins (clean 
spark spreads) were again in a positive range, especially in the second half of the year.14 As a result, these plants 
increasingly displaced older hard coal units from the middle load.

Allocation status
While in the second trading period energy installations received about 50 percent of the total free allocation for 
installations subject to emission trading – an average of about 200 million a year – for the product ‘electricity’, 
the free allocation for electricity generation was replaced by full auctioning in the third trading period (cf. 
Figure 6). Accordingly, only about 24 million free emission allowances were granted to energy installations for 
heat generation in 2017. These cover slightly less than 8 percent of the surrender obligation for emissions from 
the installations (Table 3). In the third trading period, several factors determine the low allocation coverage of 
energy installations: in addition to power generation for which there is no free allocation, high-emission fuels 
such as lignite and hard coal are used first in large combustion plants while the allocation for heat production 
assumes the use of natural gas. Also, the free allocation for energy recovery from waste gases from iron, steel 
and coke production mainly goes to producers of waste gases while a part of the allocation for heat production 
does not go to the producers but to heat consumers (see Chapters 2.4, 2.7 and 2.8). An allocation volume of 
about 18.3 million emission allowances can be estimated from the use of waste gases from iron, steel and coke 
production and heat export for energy to other installations subject to emissions trading. Taking these esti-
mated quantities into account, a somewhat higher allocation coverage is obtained at around 14 percent (see 
Table 4 and Figure 6).

10 Statistics of the coal industry
11 AGEB 2018a.
12 AGEB 2018a.
13 Calculations were performed using the Clean Spreads Calculator of the information provider especially for the ICIS energy and carbon markets.
14 Calculations were performed using the Clean Spreads Calculator of the ICIS information provider.
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Table 3: Energy installations (Activities 2 to 6), number of installations, allocation amounts, 2017 VET 
entries and allocation coverage 

No. Activity No. of
installations 

2017 
allocation 

amount
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 
allocation 
deviation

from 2017 VET 
[kt CO2eq]

Allocation
coverage

2 Energy conversion ≥ 50 MW RTI 483 20,460 304,908 -284,449 6.7 %

3 Energy conversion 20-50 MW RTI 392 3,178 5,392 -2,214 58.9 %

4
Energy conversion 20-50 MW RTI,
other fuels

11 113 143 -30 79.0 %

5 Prime movers (engines) 3 27 33 -6 80.8 %

6 Prime movers (turbines) 53 528 1,257 -729 42.0 %

Total 942 24,306 311,735 -287,429 7.8 %

As of 02/05/2018

There is another clear effect: in addition to the decrease in the allocation, which can be attributed to the appli-
cation of the budget securing factors (linear reduction factor and cross-sectoral correction factor), the allocation 
for products without carbon leakage risk has also gradually reduced. This reduction factor was 0.8 for the first 
year of the third trading period, it dropped to 0.51 in 2017 and will further decline to 0.3 by the end of the 
trading period. While an almost total carbon leakage risk was assumed for free allocations to industrial installa-
tions due to EU regulations, about half of the free allocation was allocated to energy installations with no 
carbon leakage risk in 2013. This proportion will fall continuously and will only be about 30 percent of the total 
allocation for energy installations in 2020. Assuming that emissions will remain at the same level, allocation 
coverage for energy installations will continue to decrease.

Table 4: Energy installations (Activities 2 to 6), number of installations, allocation amounts, 2017 VET 
entries and adjusted allocation coverage

Sector/ activity No. of
installations 

Adjusted 2017 
allocation 
amounts 

[1000 EUA]

2017 VET  
[kt CO2eq]

Deviation 2017 
allocation

from 2017 VET 
[kt CO2eq]

Adjusted 
allocation 
coverage

Energy  
installations

942 42,696 311,735 -269,039 13.7 %

As of 02/05/2018

While large combustion plants only received a free allocation for somewhat less than 7 percent of their emis-
sions, the significance of heat production for energy installations with an RTI between 20 and 50 MW with 
regard to the allocation status is recognisable. Allocation coverage compared to large combustion plants was 
greater by a factor of ten and was equal to about 59 percent of their emissions. Activity 4 installations, in which 
biomass and fuels with biogenic components are used, have an even higher allocation coverage of 79 percent. 
Prime movers (engines and turbines) have mainly received a free allocation via the fuel benchmark for produ-
cing mechanical work. On average, prime movers received a free allocation covering 43 percent of their emis-
sions.

’Combustion‘ activity in the EU
Figure 9 shows an overview of the EU-wide emissions trend from the ‘combustion’ activity since the start of 
emissions trading. It differentiates between the emissions trend of German Activity 1-6 installations (Appendix 
1 TEHG), the emissions trend in other Member States who have participated since the beginning of emissions 
trading and those participants who only joined emissions trading after 2005.
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Figure 9:  Emissions trend from 2005 to 2016 from combustion and energy (Registry activity 20) in 
Germany and the EU15

Until the financial and economic crisis, the emissions trends between German and EU installations, to which 
combustion activity is assigned, corresponded very well. The emissions reached their highest level in 2007 
since the introduction of emissions trading, they then fell very significantly during the economic crisis. But from 
2010, the trends are diverging: emissions from German installations rose again from 2010 and only started to 
decrease in 2013. In contrast, the average emissions of all other Member States – apart from a slight increase in 
2010 – have steadily decreased (cf. Section 3.2.1). Compared to the first year of emissions trading, German 
installations to which combustion activity is assigned, still reached 88 percent of the 2005 emissions in 2016. 
The emission level from other Member State installations was down to 71 percent of the 2005 emissions.

In 2016, the share of German installations with combustion activity represents around 28 percent of the total 
EU emissions due to this activity.

2.2 Other combustion
Slightly more than 70 installations with a minimum rated thermal input of 20 MW have been subject to 
emissions trading since 2013 due to the broader definition of ‘combustion’ and have been recorded under 
Activity 1. This section only covers those 40 Activity 1 installations that are not assigned to other industries  
in this report. This installation group predominantly includes test rigs for turbines or engines but also process 
heaters and asphalt mixing plants. 

Table 5 and Table 6 show the allocation and emission data for these installations. In 2017, these installations 
emitted a total of 594,000 tonnes of carbon dioxide.

15 Data source: 2017 EEA; the evaluation is based on a summary of the installations according to Activities in the EU Union Registry (see Table 46, Chapter 8). 
This may lead to differences in the emissions amount per sector for Germany. Bulgaria, Iceland, Croatia, Liechtenstein, Norway and Romania have been new 
participants in the EU ETS since 2005.
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Table 5: Other combustion plants (Activity 1), number of installations, 2016 emissions and 2017 VET 
entries

No. Activity No. of 
installations 

2016
emissions
[kt CO2eq]

2017 VET [kt 
CO2eq]

2017 VET deviation from 
2016 emissions

[kt CO2eq]

1 Combustion 40 587 594 7
 As of 02/05/2018

The allocation coverage is over 80 percent of the emissions of the installations considered.

Table 6: Other combustion plants (Activity 1), number of installations, allocation amounts, 2017 VET 
entries and allocation coverage

No. Activity No. of 
installations 

2017 
allocation 

amount 
[kt CO2eq]

2017 VET  
[kt CO2eq]

2017 allocation 
deviation from 

2017 VET  
[kt CO2eq]

Allocation 
coverage

1 Combustion 40 489 594 -105 82.3 %
 As of 02/05/2018

Figure 10 shows the emissions trend since 2005. These installations have only participated in emissions trading 
since 2013, therefore the 2005 to 2010 figures are data reported by the operators in the allocation process. 
There is no available emission data for 2011 and 2012. This installation group is very varied so that no general 
conclusions can be drawn from the emissions trend.
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Figure 10:  Other combustion plants (Activity 1), 2005 to 2017 emission and free allocation trends in 
Germany 16

16  n.l.ETS: installations no longer subject to emissions trading. The figure retrospectively takes into account the installations no longer subject to emissions 
trading in order to present the actual emissions trend of European emissions trading in Germany since 2005 and not only the emissions trend of the instal-
lations subject to emissions trading in the respective reporting year (see also Chapter 1 Introduction).
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2.3 Refineries
In 2017, as in the previous year, 23 installations belonged to refineries (Activity 7 in Annex 1 TEHG).  
This number includes the Wilhelmshaven refinery that ceased its refinery operation and currently only operates 
as a terminal but is still subject to emissions trading.

Power plants are considered jointly with refineries if they are operated at the same site by the same operator  
as one engineering unit since they are deemed to be ‘amalgamated installations’ in these cases pursuant to  
§ 28(1)(4c) TEHG and § 29(3) of the 2020 Allocation Ordinance (ZuV).

Emissions
The total 2017 refinery emissions were around 25.2 million tonnes of carbon dioxide.  
Compared to 25.3 million tonnes of carbon dioxide in 2016, emissions decreased by around 0.5 percent or 
133,000 tonnes of carbon dioxide (see Table 7).

Table 7: Refineries (Activity 7), number of installations, 2016 emissions and 2017 VET entries

No. Activity No. of 
installations 

2016 emissions
[kt CO2eq]

2017 VET  
[kt CO2eq]

2017 VET deviation from 
2016 emissions  

[kt CO2eq]

7 Refineries 23 25,293 25,160 -133
 As of 02/05/2018

The top section of Figure 11 shows the emissions trend for the sector as a whole since the beginning of the EU 
ETS in 2005. The lower section of this figure shows the emissions and allocation amounts, supplemented by the 
detailed presentation of the installations no longer subject to emissions trading (n.l.ETS)17, as well as the 
estimated emissions of the installation subject to emissions trading since 2013 for the 2005-2012 period.18
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Figure 11:  Refineries (Activity 7), 2005 to 2017 emission and free allocation trends in Germany, allocation 
status 

17 See explanations on ‘Consideration of installations no longer subject to emissions trading (n.l.ETS)’ in Chapter 1 Introduction.
18 The 2005 to 2010 emissions are based on information from the allocation procedure. There are no historical emissions for 2011 and 2012, which is why 

the values for both years were estimated by linear interpolation.
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After an almost constant decline in the first and second trading periods, emissions stabilised in the third trading 
period, and have remained roughly around the same order of magnitude since 2014 at around 25 million tonnes 
of carbon dioxide.

The free allocation was higher than the emissions of the sector in both first and second trading periods, except 
for 2005. This has changed in the third trading period. Due to their power plants, refineries are affected by the 
discontinuation of free allocation for electricity generation in the third trading period. This has caused a definite 
shortage for refineries from 2013 onwards.
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Figure 12:  Refineries (Activity 7), 2005 to 2017 emission and production trends in Germany, each in 
relation to 2005

Figure 12 compares the emissions trend with the activity rate trend for the ‘CWT‘ product benchmark  
(CO2 weighted tonne), the German gross refinery production as well as the crude oil use of German refineries. 
The CWT value of a refinery is derived from the sum of the annual input quantities of its individual processes, 
each weighted with the process-typical CO2 emission intensity. The CWT activity rate is, strictly speaking, not a 
production quantity. Additionally, it contains neither other benchmark products such as a steam cracker, nor 
the products of atypical refineries such as lubricants or bitumen. However, they are considered in the official 
statistics19 data.

Overall, the emissions trend reflects the use of crude oil relatively well between 2005 and 2017. The decrease in 
emissions, especially in the second trading period, could be attributed primarily to the decline in the use of 
crude oil. 

While gross refinery production first increased in 2015 and continues to increase (plus 1.2 percent compared to 
2016)20, the CWT and the amount of crude oil used have been moving in the same direction since 2016, 
meaning that they are declining slightly.

Possible reasons for drifting emission and CWT activity rate trends since 2012 are the use of low-emission fuels, 
and a shift in the product mix towards products with other specific CO2 emissions.21

19 See BAfA 2018.
20 See BAfA 2018 (Preliminary figures for 2017)
21 Other reasons for the observed changes could be uncertainties in emission determination. These could be overlapped by potential correlations (e.g. pro-

duction changes) that unfortunately cannot be verified with the available data (e.g. production shifts, changes in the emission determination methodology).
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Figure 13:  2005 to 2016 emissions trend of refineries (Registry Activity 21) in Germany and in the EU 22

Figure 13 shows the carbon dioxide emissions trend from  refineries (Registry Activity 21) in Germany and the 
EU. Since emissions between the trading periods are not directly comparable, particularly in Germany, the 
changes between the individual trading periods are illustrated by dotted lines. The emissions level from the 
refineries in Germany increased after 2013. This can be attributed in particular to the mandatory establishment 
of a so-called amalgamated installation from the third trading period according to § 28(1)(4c) TEHG and § 29(3) 
of the 2020 Allocation Ordinance (ZuV). Nothing in particular in the average of the other EU 25 States suggests 
that there have been any significant changes in the scope during the transition into the third trading period.

Until 2014, emissions from refineries at EU level as well as in Germany were steadily declining. Although 
emissions at the EU level declined slightly again in 2016, it has been clear since 2014 that the trend towards 
further declining emissions will not continue. A similar picture emerges for the emissions trend of German 
refineries, whose 2016 emissions increased by around one percent compared to the previous year.

Allocation status
Refineries are among the industry sectors affected by the elimination of the free allocation for electricity genera-
tion in the third trading period because of their power plants (see ‘Emissions’ section). This leads to a signifi-
cantly higher purchase requirement compared to other industry sectors.

22 Data source: 2016 EEA; the evaluation is based on a summary of the installations according to the activities in the EU Union Registry (see Table 46, Chapter 
8). This can lead to differences in the emission amount per sector in Germany. Bulgaria, Iceland, Croatia, Liechtenstein, Norway and Romania have been 
new participants in the EU ETS since 2005.
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Table 8: Refineries (Activity 7), number of installations, allocation amounts, 2017 VET entries and 
allocation coverage

No. Activity No. of 
installations 

2017 
allocation 

amount 
[kt CO2eq]

2017 VET  
[kt CO2eq]

2017 allocation 
deviation from 

2017 VET 
[kt CO2eq]

Allocation 
coverage

7 Refineries 23 18,968 25,160 -6,192 75.4 %
 As of 02/05/2018

In 2017, the refineries sector had to additionally purchase a total of 6.2 million emission allowances at an 
allocation coverage of about 75 percent. The additional purchase demand of the previous year was 5.9 million 
emission allowances at an allocation coverage of 77 percent. 

Overall, the allocation coverage of refineries is steadily decreasing in the third trading period, which – as is the 
case in all other industry sectors – is mainly due to the annual decline in free allocation due to the cross-sec-
toral correction factor.

2.4 Iron and steel industry including coking plants
The iron and steel industry includes Activities No. 8 to 11 as well as one Activity 1 installation as per TEHG23, 
which means a total of 125 installations subject to emissions trading in Germany. Compared to 2016, the 
number of installations decreased in Activity 11 by one due to the decommissioning of two installations and the 
addition of one new installation.

The assessment of the iron and steel industry considers Activities No. 8 (coke production), No. 9 (roasting and 
sintering of metal ores) and No. 10 (pig iron and steel production) as grouped together. The reason for this is 
that the installations are strongly interlinked and connected in terms of approval regulation, especially in the 
blast furnace route (production of oxygen steel). Thus, the installations include both the production of pig iron 
and steel as well as the coking plants and sinter plants, which means that the emission data is not available by 
specific activity. This is particularly due to the establishment of ‘amalgamated installations’ according to 
§ 24 TEHG in conjunction with § 29(2) of the 2020 Allocation Ordinance (ZuV). In other cases, coking plants 
and sinter plants participate in the EU ETS as separate installations. A differentiated view according to Activities 
would therefore result in a distorted picture due to the different system boundaries.24

Emissions
Figure 14 shows that, with 82.6 percent, steel 
producing installations via the blast furnace 
route (oxygen steel) dominate the emissions of 
the iron and steel industry under emissions 
trading in Germany. The blast furnace route’s 
share in the production volume of crude steel is 
around 70 percent25. In contrast, the emissions 
from electric steel production which constitutes 
30 percent of the total crude steel production in 
Germany is comparatively low at 3.1 percent.26 
The emissions of further processing of steel 
(Activity 11 – Ferrous metal processing)  
amount to 14.3 percent.            
            As of 02/05/2018

Figure 14:  2017 emissions shares of the iron and steel 
industry (Activities 8 to 11 and 1)

23 This is an independently approved coal grinding and drying installation, which is part of the pig iron production process.
24 In addition, a small number of Activity 10 installations contain process steps for the further processing of crude steel, which would be assigned to  

Activity 11 ‘Ferrous metals processing’ if they were operated as independent installations. 
25 See German Steel Federation (WV Stahl) 2017, p. 8.
26 Indirect emissions resulting from electricity consumption are added to both types of crude steel production. While these are higher for electric steel pro-

duction, the blast furnace route clearly dominates emissions even with the inclusion of these indirect emissions.

3.1 %
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Electric steel
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Table 9 shows the emissions for 2016 and 2017, as explained above, differentiated by Activities 8 to 10, 11 and 
1. The total emissions of Activities 8 to 10 increased by 1.29 million tonnes of carbon dioxide or 4.2 percent 
compared to the previous year, while crude steel production increased by 3.6 percent compared to 2016 to  
43.6 million tonnes27. Emissions from the blast furnace route (including Activities 8 and 9) increased by around 
1.27 million tonnes of carbon dioxide, meaning 4.2 percent more than in 2016. Emissions from the electric 
steel route increased by 2.1 percent (around 24,000 tonnes of carbon dioxide). Emissions from the processing 
of ferrous metals (Activity 11) increased slightly by around 219,000 tonnes.

Table 9: Iron and steel industry (Activities 8 to 11 and 1), number of installations, 2016 emissions and 
2017 VET entries

No. Activity No. of 
installations 

2016 
emissions
[kt CO2eq]

2017 VET  
[kt CO2eq]

2017 VET deviation 
from 2016 emissions 

[kt CO2eq]

8, 9, 10 Pig iron and crude 
steel production*

35 31,036 32,327 1,291

11 Ferrous metal  
processing

89 5,194 5,412 219

1 Combustion 1 49 73 25

Total 125 36,278 37,813 1,535
 *Coke ovens, metal ore processing, pig iron and steel production. 

As of 02/05/2018

Figure 15 shows the emissions trend of the entire sector since the start of the EU ETS in 2005 (top partial figure). 
The lower part shows both the emissions and the allocation amounts. This applies both to the installations 
currently subject to emissions trading and to installations that are no longer subject to emissions trading 
(n.l.ETS)28 in 2017. The fictitious shares contained in the allocation amounts for the forwarding of waste gases 
from iron, steel and coke production to energy installations are shown in dashed lines (see detailed explana-
tions in the sections ‘Transfer of waste gases from iron, steel and coke production’ and ‘Allocation status’). 
These are included in the allocation benchmarks and are thus allocated to steel producers. However, it can be 
assumed that steel producers pass on emission allowances to the operators of the waste gas-using energy 
installations to the corresponding extent. 

The emission figures up to and including 2012 contain the estimated historical emissions of the installations 
newly included in emissions trading under Activity 11 since 2013 (see also DEHSt 2014b).

Emissions from the iron and steel industry have increased by around two percent between 2005 and 2017. The 
illustration took into account the emissions of installations no longer subject to emissions trading and the 
estimated emissions for the 2005 to 2012 period of installations included in the third trading period due to the 
extended scope29. During the first trading period, emissions increased slightly in line with economic develop-
ments, and then decreased slightly by the end of the second trading period. A slight increase can be observed 
since 2013, with the exception of 2016.

27 See 2018 WSA.
28 See explanatory notes on ‘Consideration of installations no longer subject to emissions trading (n.l.ETS)’ in Chapter 1 Introduction.
29 The latter correspond to the yellow bars in the bottom partial graphic.
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Figure 15:  Iron and steel industry (Activities 8 to 11 and 1), 2005 to 2017 emission and free allocation 
trends in Germany30 

Figure 16 and Figure 17 show the emission and production volume trend for oxygen steel and electric steel. In the case of 
oxygen steel, the activity rates of coke and iron ore sinter are also shown. Their emissions are also included in the emission 
time series. The figures show the activity rates of the products31, supplemented by information from the German Steel 
Federation (WV Stahl).32 

30 As in the VET reports of the second trading period, the allocation amounts of this trading period are offset taking into account the provisions of § 11 of the 
2012 Allocation Act. Under this scheme, producers of waste gases from iron, steel and coke production in the second trading period were legally obliged to 
pass emission allowances in the amount of their annual waste gas transfers to the utilising installations. This waste gas transfer has already been subtrac-
ted in the allocation amounts shown here. Since the transferred waste gas amounts were annually different, fluctuating allocation amounts apply in these 
years. While it must be assumed that there are similar contractual agreements between producers and users in the third trading period, the allocation rules 
for the third trading period do not contain any obligation comparable to § 11 of the 2012 Allocation Act.

31 In the case of electric steel, the activity rates for the ‘carbon steel’ and ‘high-alloy steel’ product benchmarks are summarised. It should be noted in connec-
tion with the activity rate for oxygen steel (‘liquid pig iron’ benchmark) that due to the allocation rules, the data refers to the amount of pig iron produced, 
that is, prior to the processing into steel in the steel converter. The crude steel amount is generally higher by about 10% (predominantly through the addi-
tion of steel scrap in the converter). Since the figure shows the relative trend and since the amount of steel scrap added in the converter is approximately 
constant, there are no significant deviations

32 2005-2016 time period published by the World Steel Association (WSA): Steel Statistical Yearbook; see WSA (2015, 2017):  Steel Statistical Yearbook 2015 
(for 2005-2014); Steel Statistical Yearbook 2016 (for 2015 and 2016). 
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Figure 16:  Oxygen steel production, 2005 to 2017 emission and production trends in Germany, each in 
relation to 2005 

Since 2012, emissions from oxygen steel production have increased more than crude steel production. At the 
same time, about 1.4 million tonnes more coke was produced in 2016 than in 2012. The increase by 2016 
compared to 2013 was around 1 million tonnes. External purchases of coke by German installations subject  
to emissions trading declined in the same period from 2013 to 2016 to the same extent (around 1 million 
tonnes)33.

The figures therefore indicate that the increased in-house production replaces the previously purchased coke. 
The result of this change is that the direct emissions from coke production, which were formerly outside the 
system boundaries considered here, now occur within these system boundaries and thus lead to an increase in 
the total direct emissions (of the activities considered) from German installations. Based on an emission value 
of 0.286 tonnes of carbon dioxide per tonne of coke (product benchmark according to the European Commissi-
on‘s CIMs decision34), the increased in-house production of coke in the period between 2013 and 2016 has 
caused an estimated 0.3 million tonnes more carbon dioxide.

Other factors influencing emission fluctuations in the iron and steel industry may be other changes in the fuel 
mix, for example, a comparatively higher use of more emission-intensive fuels than before such as the substitu-
tion of natural gas with hard coal. Another reason may lie in changed raw material qualities (ores).35

The following Figure 17 for electric steel shows both the emissions from installations currently subject to 
emissions trading (dark blue bars) as well as the emissions from all installations subject to emissions trading in 
the respective year (light blue bars, ‘emissions including n.l.ETS’). The significant increase in emissions 
between 2012 and 2013 is obvious. 

33 In 2017, the iron and steel industry‘s installations subject to emissions trading used around 1 million tonnes less additionally purchased coke than in 
2013. In addition, net foreign coke imports of the entire German iron and steel industry have decreased by about 1.7 million tonnes since 2012 (see 
2017/2018 Statistical Yearbook of the Steel Industry, p. 48/49).

34 2011/278/EU 
35 Other reasons for the observed changes may be uncertainties in the determination of emissions. These may overlap potential correlations (e.g. production 

changes) that unfortunately cannot be verified using the available data (e.g. production shifts, changes in the emission determining methodology).



2017 greenhouse gas emissions: stationary installations and aviation subject to emissions trading in Germany34

This increase is due to the newly added Activity 11 installations. They are approved together with electric 
steelworks and are therefore considered together in emissions trading. Taking account of installations no longer 
subject to emissions trading (n.l.ETS), it becomes apparent that the emissions trend continues to decline from 
2011 onwards – apart from the increase described above due to the new Activity 11 at the beginning of the third 
trading period. This is consistent with the production trend according to the information provided by WV Stahl, 
which has also been decreasing since 2011. The background in both cases is that three electric steel installa-
tions were decommissioned between 2012 and 2014 but are included in both time series.36 Compared to 2005, 
the annual values of both time series are therefore lower than the corresponding time series relative to the 
installations currently subject to emissions trading.
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Figure 17:  Electric steel production, 2005 to 2017 emission and production trends in Germany, each in 
relation to 2005

Figure 18 shows the emissions trend for both the EU and Germany. The figure illustrates that EU-wide emissions 
have significantly decreased since 2008, even though new installations have been added since 2013 through an 
expanded scope.37 The emissions trend of German installations is very similar, albeit at a higher emission level. 
The main cause may be the varying trends in iron and steel production. Crude steel production at EU level 
decreased from 198 million tonnes in 2008 to 162 million tonnes in 2016, i.e. by 18 percent. The production in 
Germany decreased over the same period from 45.8 million tonnes (2008) to 42.1 million tonnes (2016), i.e. by 
seven percent, which is a relatively much smaller decrease.38 This caused an increase in the German share in the 
total EU emissions in the sector.

36 Considering these three installations, the production trend based on the activity rates (‘Electric steel AR’) and the information provided by WV Stahl since 
2005 is almost identical. From 2012 onwards, the activity rates trend and association data in the figure only differ because these three installations are not 
included in the activity rate and emissions that only relate to installations currently subject to emissions trading.

37 Figure 18 only shows the emissions of the new Activity 11 from 2013 onwards. It is different from Figure 15 where estimated emissions have been added 
for the first and second trading periods.

38 See WSA 2017.
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Figure 18:  2005 to 2016 emissions trend of the iron and steel industry (Registry Activities 23 to 25) in 
Germany and in the EU39

Transfer of waste gases
Characteristic of the ‘iron and steel’ sector is the transfer of waste gases from iron, steel and coke production 
(blast furnace, converter and coke oven gas). In 2017, the transfer and use of waste gases for energy resulted in 
emissions amounting to around 27 million tonnes of carbon dioxide (see Table 10), around 0.1 million tonnes 
less than in 2016.

Table 10: Transferred waste gases of the iron and steel industry in 2017 – generated in Activities 8 and 10

Transfer to [kt CO2eq/a]

Total
[kt CO2eq/a]

Iron and steel 
producing 

installations 
(Activities 8  

and 10)*

Ferrous metal 
processing and 

combustion 
installations 
(Activities 11

and 1)

Energy 
installations Refineries Non-ETS 

installations**

3,979 1,250 21,310 97 182 26,818

 *Emission amounts that leave the installation boundaries, but remain within Activities 8 to 10 
**The actual transferred amount totals 229,397 tonnes of carbon dioxide equivalents, of which around 47,890 tonnes are inherent carbon di oxide. 

As of 02/05/2018

Around 4 million tonnes of carbon dioxide were transferred within and between Activities 8 to 10 (emission 
amounts that leave the installation borders but remain within Activities 8 to 1040), meaning 0.2 million tonnes 
more than in 2016. The transfers from these installations to processing installations (Activity 11) amount 
unchanged to 1.3 million tonnes of carbon dioxide. The majority of the remaining transfers went to energy 
installations (around 21.3 million tonnes of carbon dioxide, compared to 21.7 million in the previous year).

39 Data source: EEA 2017. The evaluation is based on grouping the installations according to the activities is in the EU Union Registry (see Table 46,  
Chapter 8). This can lead to differences in the emission amount per sector in Germany. Bulgaria, Iceland, Croatia, Liechtenstein, Norway and Romania  
have been new participants in the EU ETS since 2005.

40 For the different installation borders, see the explanatory notes on uniform installations at the beginning of this chapter.
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When the transfer is to installations not subject to emissions trading, the waste gas generating installations 
must surrender emission allowances for the inherent share of waste gases from iron, steel and coke production, 
i.e. for the amount of carbon dioxide that cannot be used for energy production. This amount has already been 
subtracted from the total transferred amount in Table 10 and is already included in the emissions of waste gas 
generating installations. When the transfer is to installations subject to emissions trading, installations using 
the waste gases from iron, steel and coke production must surrender emission allowances for the entire amount 
of transferred carbon dioxide.

Allocation status
Table 11 compares the allocation status of the previous year and differentiates between pig iron and crude steel 
production on one hand (Activities 8 to 10), and the further processing of ferrous metals (Activity 11) on the other.

Table 11 shows the nominal allocation amounts and allocation coverages. In total, the nominal allocation 
amounts to 47.7 million emission allowances (of which 43.1 million for Activity No. 10). The nominal allocation 
coverage is therefore 126 percent, while the adjusted allocation coverage is around 86 percent (see Table 12). 

Table 11: Iron and steel industry (Activities 8 to 11 and 1), number of installations, allocation amounts, 
2017 VET entries and allocation coverage

No. Activity No. of 
installations

2017 
allocation 

amount 
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 
allocation 

deviation from
2017 VET 
[kt CO2eq]

Allocation 
coverage

8, 9, 10 Pig iron and crude 
steel production*

35 43,141 32,327 10,814 133.5 %

11 Ferrous metal pro-
cessing

89 4,516 5,412 -896 83.4 %

1 Combustion 1 0 73 -73 0.0 %

Total 125 47,657 37,813 9,844 126.0 %
*Coke plants, metal ore processing, pig iron and steel production. 

As of 02/05/2018

However, the general premise in relation to the transfer of waste gases from iron, steel and coke production 
assumes that waste gas producing installations of the iron and steel industry transfer emission allowances to 
energy instal¬lations using waste gases. Producers receive an allocation for emissions from the use of waste 
gases from iron, steel and coke production for energy that occur in excess to the reference fuel natural gas. The 
benchmark also takes an ‘inefficiency surcharge’ into account. In the case of blast furnace gas, this surcharge 
shows the generally lower efficiency in the energetic use of waste gases from iron, steel and coke production 
compared to the use of natural gas to produce electricity or heat. The number of transferred emission allo-
wances can be estimated based on the actually transferred volumes of waste gases from iron, steel and coke 
production. For 2017, the amount of waste gases from iron, steel and coke production transferred to energy 
installations corresponds to emissions of 21.3 million tonnes of carbon dioxide. The estimated amount of 
transferred emission allowances corresponds to the emission amount from the transferred waste gases from 
iron, steel and coke production, which, compared to natural gas, was incurred in addition to the ‘inefficiency 
surcharge’.41 Thus, the 2017 amount of emission allowances transferred to energy installations can be esti-
mated at about 15 million allowances. This results in an adjusted allocation amount of about 32.4 million 
emission allowances and an adjusted allocation coverage of about 86 percent. This means that the iron and 
steel industry must additionally purchase about fourteen percent of its required allowances or can cover them 
with the surplus from the second trading period.

41 See DEHSt 2014a, ‘Iron and steel industry’ chapter
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Table 12: Iron and steel industry (Activities 8 to 11 and 1), number of installations, allocation amounts, 
2017 VET entries and adjusted allocation coverage

Sector/ Activity No. of
installations

2017 adjusted 
allocation amount

[1000 EUA]

2017 VET  
[kt CO2eq]

2017 allocation 
deviation from

2017 VET 
[kt CO2eq]

Adjusted 
allocation 
coverage

Iron and steel 125 32,493 37,813 -5,320 85.9 %
 As of 02/05/2018

The evaluation of the allocation coverage of the iron and steel industry must also take into account that a large 
amount of waste gases from iron, steel and coke production is used to generate electricity. According to the 
allocation principle in the third trading period, free allocations are not granted for electricity production. This 
means that a part of the shortfall can be attributed to this principle: electricity production from waste gases 
receives a free allocation only to the extent of which its generated emissions are higher than those from electri-
city production from natural gas (which do not receive free allocation).42 Insofar as the generated electricity is 
again used for iron or steel production, the operator can apply for compensation for the additional costs arising 
from the assumed transfer of CO2 costs in the electricity price43. Heat production is subject to a natural 
gas-based subtraction in the allocation for the iron and steel production too; however, unlike in electricity 
production, the user of heat or waste gases from iron, steel and coke production receives a direct allocation for 
the heat generated according to the heat benchmark.

2.5 Non-ferrous metal industry
The non-ferrous metal industry (Activities 12 and 13 according to Appendix 1 TEHG) included a total of 39 
installations in the 2017 reporting year, one installation more than in the previous year. In 2017, installations 
subject to emissions trading of the non-ferrous metal industry emitted around 2.6 million tonnes of carbon 
dioxide equivalents. This corresponds to an increase of approximately one percent compared to 2016.  

Emissions
Figure 19 divides the emissions of the non-ferrous metal industry by installations for the production and 
processing of certain non-ferrous metals or for the production of anodes. With 35 percent, Activity 12 
electrolysis installations have the largest share of emissions within the non-ferrous metal industry.
Following the electrolysis installations, secondary aluminium production and processing installations  
(Activity 13) have the second largest share 
of the sector’s total emissions 
(approximately 30 percent). Activity 13 
installations producing or processing lead, 
zinc or other non-ferrous metals account for 
16 percent of the non-ferrous metal 
industry’s emissions. With approximately 
15 percent, the share of copper production 
and processing installations (Activity 13) in  
the sector’s emissions is somewhat lower. 
Emissions from anode production (Activity 
12) have a share of approximately  
4 percent.
   
            As of 02/05/2018 

Figure 19:  2017 emissions share of the non-ferrous metal 
industry (Activities 12 and 13)

42 See DEHSt 2014a, ‘Iron and steel industry’ chapter: Residual gases have a special feature when it comes to free allocation, which results from the requi-
rements of the Emissions Trading Directive: as an exception, the production of electricity from residual gases receives a free allocation, unlike electricity 
production from other fuels. These rules are supposed to ensure that emissions trading does not suppress or prevent the use of the usually high-emission 
residual gases that are less efficient to use than conventional fuels. This just compensates for the drawback of using inefficient residual gases compared to 
electricity or heat production from natural gas and ensures that there is no further betterment of residual gases.

43 See DEHSt 2018
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Table 13: Non-ferrous metal industry (Activities 12 and 13), number of installations, 2016 emissions 
and 2017 VET entries

No. Activity No. of 
installations

2016 
emissions
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 VET deviation 
from 2016 emissions 

[kt CO2eq]

12 Primary aluminium production 7 1,008 1,010 2

13 Non-ferrous metal processing 32 1,607 1,622 15

Total 39 2,615 2,632 17

As of 02/05/2018

Seven installations produce primary aluminium (Activity 12). They emitted around one million tonnes of carbon 
dioxide equivalents, which is roughly the same as in the previous year. There are three installations among 
them that produce anodes used in primary aluminium production. The remaining four Activity 12 installations 
are electrolysis installations for primary aluminium production. In addition to carbon dioxide, these four 
installations emit PFC (perfluorocarbons). The 2017 PFC emissions correspond to about 84,000 tonnes of 
carbon dioxide and are thus approximately 12 percent lower than in the previous year. Their average share of 
emissions from the four electrolysis installations decreased to nine percent, compared to 10.5 percent in the 
previous year. Overall, emissions from electrolysis installations subject to emissions trading increased by only 
0.3 percent compared to the previous year. The 32 installations for the production and processing of other 
non-ferrous metals such as copper, zinc, lead or secondary aluminium (Activity 13) emitted approximately  
1.6 million tonnes of carbon dioxide in 2017 and therefore increased by just under one percent. 
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Figure 20:  Non-ferrous metal industry (Activities 12 and 13), 2005 to 2017 emission and free allocation 
trends in Germany44 

44 Two energy installations have been subject to emissions trading since 2005, which are operated at production sites for non-ferrous metals. Since the be-
ginning of the third trading period, these installations are recorded together with the installation segment that produces or processes non-ferrous metals. 
The free allocation and emissions from these installations during the first and second trading periods are included in the figure.
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Figure 20 divides emissions from the non-ferrous metal industry according to the predominantly produced or 
processed materials or products and shows both absolute emissions and the percentage emissions trends in 
relation to 2005. Since installations of the non-ferrous metal industry chiefly became subject to emissions 
trading with the start of the third trading period, emissions data cannot be analysed based on emission reports 
before 2013. Instead, however, 2005-2010 emissions data from the allocation process of the third trading 
period can be used for a general overview of the emissions trend in the sector.45 Emissions data for the non-fer-
rous metal industry is not available for 2011 and 2012.

Due to these limitations, the following description of the emissions trend of the non-ferrous metal industry in 
emissions trading starts from only 2013. The emissions of Activity 12 electrolysis installations increased 
significantly by eight percent since being subject to emissions trading in 2013. Emissions from anode produc-
tion (Activity 12) decreased significantly until 2015. Following a slight increase in 2015, emissions decreased 
once more in 2016. The emissions are roughly three percent below the 2013 figure. 

The emissions from installations producing secondary aluminium and processing aluminium (Activity 13) have 
also increased – by a good 18 percent since 2013. The production of secondary aluminium has also increased 
during this period. In addition, the number of installations has increased by two new market participants. After 
having increased in 2014, emissions from installations producing and processing copper (Activity 13) 
decreased until 2016 and increased again in 2017 while remaining below the 2014 level. Emissions from instal-
lations producing or processing lead, zinc or other non-ferrous metals (Activity 13) have decreased slightly 
since 2013. In 2017, however, they increased again and are currently at the level of 2013.

Emission and production trends
Figure 21 compares the emissions from primary aluminium production installations (i.e. the electrolysis 
installations) with the production data trend. These are based on the activity rates (AR) of the ‘primary alumi-
nium’ product benchmark as well as the data on the primary aluminium production of the Metals Economic 
Association (WV Metals).

The trend in activity rates concurs with the Association data trend. The fact that the relative trend of activity rate 
and Association data has not been congruent since 2007, but progressed in parallel, may be explained by the 
fact that production capacities for the production of primary aluminium had been decommissioned during this 
time. The production volumes of the decommissioned installations are considered in the Association data, but 
not in the activity rates, meaning that the representation of the Association production data from 2007 onwards 
deviates more from the 2005 starting year than the timeline of the activity rates.

45 The emissions of five installations were estimated for 2009 and 2010 (linear interpolation of the data between 2008 and 2013). This also includes the 
three installations that produce anodes.
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Figure 21:  Electrolysis installations, 2005 to 2017 emission and production trends in Germany, each in 
relation to 200546 

Figure 21 shows that the emissions trend of the electrolysis installations coincides relatively well with the 
activity rate or primary aluminium production trends. The production of primary aluminium has increased by 
12 percent since the beginning of the third trading period in 2013. As described above, the emissions from the 
electrolysis installations have increased by eight percent since 2013. As a result of production increase, the 
installations were also better utilised in 2017, which led to lower specific emissions. However, the specific 
emissions per tonne of product continue to surpass the product benchmark of 1,514 tonnes of carbon dioxide 
equivalents47 per tonne of primary aluminium produced.

Allocation status
Overall, the non-ferrous metal industry had an allocation shortfall of around 330,000 emission allowances in 
2017.

46 Primary aluminium (WVMetalle): see WVMetalle 2018; production figures for the production of aluminium from ore.
47 The product benchmark is based on the average emissions from the 10 percent most efficient installations in the EU in 2007 and 2008 (see also 2014a, 

Chapter 3.1).
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Table 14: Non-ferrous metal industry (Activities 12 and 13), number of installations, allocation 
amounts, 2017 VET entries and allocation coverage

No. Activity No. of 
installations

2017 
allocation 

amount 
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 allocation 
deviation from 

2017 VET 
[kt CO2eq]

Allocation 
coverage

12 Primary aluminium 
production

7 872 1,010 -138 86.4 %

13 Non-ferrous metal 
processing

32 1,428 1,622 -194 88.0 %

Total 39 2,300 2,632 -332 87.4 %
 As of 02/05/2018

Activity 12 installations receive a free allocation according to product benchmark (‘Aluminium’ or ‘Preburnt 
Anodes’). On average, the free allocation for these installations corresponded to about 86 percent of their 
annual emissions in 2017 compared to 88 percent in 201648. Purely numerically, the operators of these installa-
tions have not had to acquire allow¬ances since 2014 in order to meet their surrender obligations49. However, in 
2017, they had to purchase emission allowances for about 14 percent of their surrender obligations. On one 
hand this is on account of their increased emissions compared to the previous year, and the annually declining 
free allocation due to the cross-sectoral correction factor on the other. Activity 13 installations have been better 
supplied in previous years, among others due to the fallback allocation. Until 2016, their allocation coverage 
was 96 percent and higher50. The 2017 allocation coverage however was only 88 percent due to increasing 
emissions, the regular reduction of allocation due to the cross-sectoral correction factor and a reduction of the 
free allocation due to changes to existing installations.

2.6 Mineral processing industry
Installations producing cement clinker are accountable for more than half (56.5 percent) of the mineral 
processing industry’s 2017 total emissions (36.3 
million tonnes of carbon dioxide). 
26.5 percent of emissions were caused by the 
production of lime, gypsum and sugar – in addition 
to the installations producing industrial and 
building lime, these also include the sugar industry 
and gypsum from flue gas desulphurisation 
installations of power plants. Glass and mineral 
fibre producing installations accounted for a 
further 11.4 percent, while the ceramics 
installations caused 5.6 percent of emissions.

As of 02/05/2018 

Figure 22:  The mineral processing industry’s share in the 
2017 emissions

48 See DEHSt 2017.
49 See DEHSt 2015.
50 See DEHSt 2017.
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2.6.1 Cement clinker production
The 35 installations that produce cement clinker and one installation for the manufacture of products from 
burnt oil shale are hereinafter referred to under the term ‘cement industry’. The installations cover the entire 
cement clinker production in Germany, since the threshold in the scope of the EU ETS of 500 tonnes of cement 
clinker per day (Activity 14(2), Annex 1 TEHG) in Germany is far exceeded by all installations in the industry.

Emissions
The 2017 emissions of these installations have increased once again compared to the previous year – by around 
1.1 million tonnes of carbon dioxide, or 5.8 percent, to approximately 20.5 million tonnes of carbon dioxide. 
This means that the emissions were higher than in all other years since the start of the second trading period. 
The only time the emissions of all installations subject to emissions trading were even higher was in 2007. This 
is due to the continuously increasing production growth in previous years as a result of a dynamic development 
in the construction industry.

Table 15: Cement clinker production (Activity 14), number of installations, 2016 emissions and  
2017 VET entries

No. Activity No. of 
installations

2016 emissions
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 VET deviation 
from 2016 emissions 

[kt CO2eq]

14 Cement clinker  
production

36 19,348 20,466 1,119

 As of 02/05/2018

Figure 23 shows the carbon dioxide emissions and free allocation trends in the cement industry from 2005 to 
2017. The line in the figure’s top section describes the emissions trend for the entire sector, meaning all instal-
lations subject to emissions trading in the respective year compared to the 2005 starting year. The lower section 
of the figure also shows the emissions and free allocation of all installations subject to emissions trading in the 
respective year; however, the installations no longer subject to emissions trading in 2017 (e.g. through decom-
missioning)51 are highlighted in light blue or dark grey. 

Emissions from the cement industry decreased briefly – particularly during the economic and financial crisis 
– in 2009 and 2010. While emissions between 2013 and 2016 were somewhat lower than at the beginning of 
emissions trading in 2005, emissions in 2017 increased significantly. They were around two percent higher 
than in 2005 and reached the highest level since 200852.

51 See explanatory notes on ‘Considering installations no longer subject to emissions trading (n.l.ETS)‘ in Chapter 1 Introduction.
52 It should be noted that a fixed emission factor has been applied to the process-related emissions in the time series of the first and second trading periods 

in Germany (first trading period – 0.53 tonnes CO2/tonne of cement clinker; second trading period – 0.525 tonnes CO2/tonne of cement clinker). Since the 
beginning of the third trading period, operators must analyse their process-related emissions. It has been found that most installations (even the most 
efficient ones) have higher specific process-related emissions. The reported emissions have thus been slightly higher due to this monitoring regulation 
change since 2013 than they would have been if the fixed emission factors had been updated.
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Figure 23:  Cement clinker production (Activity 14), 2005 to 2017 emission and free allocation trends in 
Germany

Free allocation was higher than emissions across the entire sector. Particularly during the first but also during 
the second trading period, all installations subject to emissions trading in the respective year, including instal-
lations no longer subject to emissions trading in 2017 (n.l.ETS), were allocated an often significantly larger 
number of allowances than they actually emitted every year. Looking only at the installations subject to emis-
sions trading in 2017, there was a minor allocation coverage deficit in 2007 alone. 

Impacts of the first and second trading period allocation rules that did not provide for an allocation reduction in 
the case of substantial production declines, are also clearly visible: while emissions declined relatively signifi-
cantly between 2009 and 2012, free allocation remained constant over the period. Since the beginning of the 
third trading period, the allocation coverage has been in a steadily decline because free allocation is decreasing 
more than the emissions due to the increasing budget cut (cross-sectoral correction factor).

Figure 24 compares the emissions trend of cement clinker production with the clinker production trend, both in 
relation to the 2005 starting year53. These are based on the activity rates of the ‘Grey cement clinker’ and ‘White 
cement clinker’ product benchmarks as well as the German Association of Cement Works’ clinker production 
data (VDZ). 

Overall, the emissions trend reflects the production trend between 2005 and 2017 very well. The activity rates 
trend and the emissions trend shown in the dark blue columns only refer to installations subject to emissions 
trading in 2017 (i.e. do not include the emissions and production of decommissioned installations). On the 
other hand, the Association data on clinker production and the emissions in the light blue column represent the 
entire sector subject to emissions trading in the respective year. Therefore, compared to 2005, the annual values 
of both time series are lower than the corresponding time series relative to the installations currently subject to 
emissions trading.

53 The oil shale installation is not included in the evaluation.
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Figure 24:  Cement clinker production (Activity 14), 2005 to 2017 emission and production trends54 in 
Germany, each in relation to 2005

The specific emissions from clinker production decreased only marginally between 2005 and 2017. This can be 
seen in the comparison of emissions and activity rates for clinker production in 2005 and 2017: in 2017, both 
emissions and activity rates were around seven percent higher than the 2005 levels. The 2017 specific emis-
sions of the 34 grey cement clinker installations amounted to 0.803 tonnes of carbon dioxide per tonne of 
cement clinker, the same as in the previous year. By contrast, the specific emissions of the cement industry 
(meaning not just clinker production, but the cement industry as a whole, including installations that have 
been decommissioned in the meantime) have decreased somewhat more between 2005 and 2016, according to 
the VDZ55.

54 Production data source: VDZ
55 VDZ 2017
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Figure 25:  2005 to 2016 emissions trend of cement clinker production (Registry Activity 29) in Germany 
and in the EU56 

The emissions trend in Germany differed from the rest of Europe (see Figure 25)  where the production dip and 
the subsequent noticeable decline in emissions as a result of the economic and financial crisis in 2009 were 
much stronger and the decline in emissions continued until 2013. The 2016 emissions from cement clinker 
production in the rest of Europe (EU 25 excluding Germany) were only around 68 percent of the starting level in 
2005. These trends are attributable in particular to the dip in cement clinker production in Spain and Italy, 
which were the largest clinker producing countries in the EU in 2005. In 2016, Italy produced less than half of 
the 2005 cement clinker amounts, Spain only marginally more57. By contrast, the emissions of the sector in 
Germany (including installations no longer subject to emissions trading in 2016) decreased by only about  
4 percent compared to 2005. Germany‘s share of the total emissions from cement clinker production in Europe 
increased from 14 percent in 2005 (EU 25) to just under 17 percent in 2016 (EU 31).

Allocation status
The 2017 free allocation to the cement industry (Table 16) was around 3 million emission allowances below the 
amount required for the surrender obligation. The additional purchase demands for cement clinker installations 
almost doubled compared to the previous year. The 2017 allocation coverage was only 85.6 percent (compared 
to 92 percent in the previous year). Production (activity rates) and emissions in the previous year were slightly 
lower than the average of the reference period for free allocation (2005 to 2008); however, in 2017, these 
figures were higher for the first time. 

56 Data source: EEA 2016. The evaluation is based on a grouping of the installations by activities in the Union Registry (see Table 46, Chapter 8), thereby dif-
ferences can occur in the emission amounts per sector for Germany. New post-2005 participants in the EU ETS are Bulgaria, Iceland, Croatia, Liechtenstein, 
Norway and Romania.

57 Spain: 57 %, Italy: 45 %. See production statistics of national sector associations OFICEM and Aitec. Germany is now the largest cement clinker producer in 
the EU, ahead of Spain, Italy and France.
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Table 16: Cement clinker production (Activity 14), number of installations, allocation amounts,  
2017 VET entries and allocation coverage

No. Activity No. of 
installations

2017 
allocation 

amount 
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 allocation 
deviation from

2017 VET 
[kt CO2eq]

Allocation 
coverage

14 Cement clinker  
production

36 17,515 20,466 -2,951 85.6 %

 As of 02/05/2018 

In 2017, six installations managed to stay below the product benchmark for grey cement clinker (0.766 tonnes 
of carbon dioxide/tonne of grey cement clinker), which is relevant for the free allocation58. This means that 
more than 80 percent of the grey cement clinker installations had higher specific emissions. 

2.6.2 Lime, gypsum and sugar production
This section summarises the emissions from Activity 15 ‘Lime production’ and Activity 19 ‘Gypsum production’. 
Together, these installations account for 26.5 percent of the mineral processing industry’s emissions (see Figure 
22 and Figure 26).

Activity 15 includes two very different industrial sectors: 4059 installations produce lime or dolime for the 
construction, paper and chemical industries, the iron and steel industry and environmental technology. Their 
emissions trend is dominated by the economic trend of the steel and construction industries (hereinafter 
referred to as ‘industrial and building lime production’). This category also includes a limestone drying plant 
that has been participating in emissions 
trading as a combustion plant (Activity 1) 
since the beginning of the third trading 
period. Overall, around 20.4 percent of the 
mineral processing industry’s emissions are 
attributable to industrial and building lime 
producing installations. Activity 15 also 
includes 20 installations that use lime for 
sugar production and require heat and 
electricity.

Since the third trading period, the sugar 
industry’s relevant power plants are also 
attributed to the lime production activity.  
In the second trading period, however, 
energy and lime installations were still 
considered separately.          As of 02/05/2018 

Figure 26:  Lime, gypsum and sugar production (Activities 1, 
15 and 19) shares in the 2017 emissions of the 
mineral processing industry

58 White cement clinker and burnt oil shale have different product benchmarks than grey cement clinker and were therefore not included in the evaluation of 
specific emissions. However, dusts were added to the cement clinker production volumes.

59 Two installations were merged in 2017, each with a different installation, and are no longer included in evaluations.
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Due to the broader definition of ‘combustion’, additional partial activities were added to the sugar production 
sector, most notably beet slice drying and caramelisation installations. The sugar industry’s installations 
account for around five percent of the emissions from mineral processing. 

Activity 19 ‘Gypsum production’ includes nine installations that acquire and process the REA gypsum from 
large power plants with flue gas desulphurisation plants (REA). Since this activity is quite straightforward in 
terms of installation numbers and emissions (less than one percent of the mineral processing industry’s emis-
sions), the current report addresses it in the sections on ‘Industrial and building lime production’

Emissions
The 2017 emissions from lime production for the steel, chemical and construction industries (including the 
limestone drying plant) amounted to 7.4 million tonnes of carbon dioxide, which means an increase of around 
1.3 percent compared to the previous year. This is likely to be due particularly to a stronger demand from the 
iron and steel and construction industries.

Emissions from sugar installations increased by 9.7 percent to 1.9 million tonnes of carbon dioxide. Emissions 
from gypsum installations remained unchanged at 269,000 tonnes of carbon dioxide. 

Table 17: Lime, gypsum and sugar production (Activities 1, 15 and 19), number of installations,  
2016 emissions and 2017 VET entries

No. Activity No. of 
installations

2016 emissions
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 VET deviation from 
2016 emissions 

[kt CO2eq]

15 Lime production 40 7,301 7,395 94

Sugar production 20 1,778 1,949 172

 60 9,079 9,345 266

19 Gypsum production 9 269 269 0

1 Combustion 1 15 18 3

Total 70 9,362 9,632 269
As of 02/05/2018 

Emissions and production trends of industrial and building lime and gypsum
The following Figure 27 shows the emissions trend from the production of industrial and building lime and 
gypsum since the beginning of emissions trading in 2005. The line in the upper part of the figure describes the 
emissions trend of all industrial and building lime installations subject to emissions trading in the respective 
year compared to the 2005 starting year. The 2005-2012 emissions from gypsum installations can only be 
estimated using data from the allocation procedure since gypsum installations were only included in emissions 
trading at the beginning of the third trading period. The lower part of the figure also shows the emissions and 
free allocations of all installations subject to emissions trading in the respective year. The installations no 
longer subject to emissions trading in 2017 (n.l.ETS, for example decommissioned installations)60 are marked 
separately. Gypsum installations were not subject to emissions trading before 2013 and therefore did not 
receive a free allocation.

60 See explanatory notes on ‘Consideration of non-ETS installations’ (n.l.ETS) in Chapter 1 Introduction.
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Figure 27:  Industrial and building lime production (Activity 15) and gypsum production (Activity 19),  
2005 to 2017 emissions and free allocation trends in Germany 

Emissions from the production of industrial and building lime increased steadily between 2005 and 2007 and 
initially remained constant during the transition to the second trading period. In 2009, which was heavily 
affected by the financial and economic crisis, emissions from lime kilns, whose production is dependent on the 
economic trend in the steel and construction industry, decreased by 17 percent. In 2010 and 2011 they 
increased again due to the recovering economic situation. Apart from clearly higher emissions in 2011, emis-
sions have largely been constant at about the 2010 level and below the 2005 starting level of all lime installa-
tions subject to emissions trading. However, post-2013 emissions can only be compared to a limited extent with 
those from the second trading period on methodological grounds61. The figure also clearly shows that the free 
allocation was higher than the annual emissions in both the first and second trading periods and increased 
steadily despite a decline in emissions in the second trading period. The allocation status changed significantly 
at the beginning of the third trading period: the free allocation was lower than the annual emissions and 
amounted to less than 90 percent of the emissions of the respective year. With the exception of 2014, free 
allocation decreased compared to the respective previous year.

Since the nine gypsum producing installations have only been subject to emissions trading since the third 
trading period, their 2005-2012 emissions are only based on estimates which were based on data from the 
allocation process. Following an increase between 2005 and 2008, emissions from gypsum production 
decreased and have remained relatively constant in recent years at a 10 percent lower level than that of the 
2005 starting year. 

61 Due to a change in the method for determining emissions between 2012 and 2013 and the extended scope of emissions trading from 2013 onwards, pre-
2013 emissions cannot be compared directly with post-2013 emissions (see DEHSt 2014b, ‘Lime production (including sugar)‘ section).
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Figure 28 compares the emissions trend from lime production with the activity rates trend of the ‘lime’, ‘dolime’ 
and ‘sintered dolomite’ benchmark products collected in the allocation procedure and the production data of 
the Association of the German Lime Industry (BV Kalk), each in relation to the 2005 starting figure. It should be 
noted that activity rates refer to standard lime (standard purity lime), not actual (physical) production. In 
addition, the activity rates data and the emissions shown in the dark blue columns only cover installations that 
were subject to emissions trading in 2017, while the BV Kalk data illustrates the total burnt lime and dolime 
production of the installations managed by the Association. For comparison, the light blue columns depict the 
emissions of all installations subject to emissions trading in the respective year. In other words, the figure shows 
the emissions trend including installations no longer subject to emissions trading (n.l.ETS).

Compared to 2005, the annual figures of both time series are therefore lower than the corresponding time series 
relative to the installations currently subject to emissions trading.
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Figure 28:  Industrial and building lime production (Activity 15), 2005 to 2017 emission and production 
trends62 in Germany, each in relation to 2005

The emissions trend essentially reflects the activity rate and production trends based on the Association data 
between 2005 and 2016 well. Compared to 2005, the 2017 emissions from the lime installations currently 
subject to emissions trading are somewhat less than three percent higher, while the activity rate increased by 
six percent. However, disregarding the activity rates of standard purity lime and considering instead the 
physical production of burnt lime or dolime, the 2013-2016 specific emissions of the installations have some-
what increased63. While some new and significantly more energy efficient lime kilns have been built in recent 
years, high-emission pulverised lignite has been increasingly used as fuel

Emissions and production trends of the sugar industry
Figure 29 shows the emissions from the sugar industry including the corresponding energy installations since 
2005. It also shows the emissions from installations no longer subject to emissions trading in 2017 (separately 
marked in the lower part of the figure)64. 

62 Production data source: Association of the German Lime Industry (BV Kalk)
63 In this case, the calculation of specific emissions was based on the production information from the material flow balances in the emission reports instead 

of on the activity rates (standard purity lime
64 Several installations were decommissioned as a result of the EU sugar regime reform in 2006 which entailed a reduction of sugar quotas, meaning that the 

capacity of the remaining installations increased.
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The emissions resulting from the extended scope of the third trading period were estimated for the first and 
second trading periods using data from the allocation procedure (see yellow column section at the lower part of 
the figure)65.

Until 2012, emissions from sugar producing installations increased continuously since 2005, with the excep-
tion of some individual years. Following a decrease in emissions in 2013 and an increase in 2014, emissions in 
2015 and 2016 were below the 2005 level. 2017, however, brought on a significant increase of emissions, with 
amounts totalling around six percent above the 2005 starting level. Aside from the use of fuel, emissions from 
sugar installations are mainly influenced by the (weather dependent) quality and quantity of the sugar beet 
harvest.
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Figure 29:  2005 to 2017 emissions and free allocation trends of the sugar industry (Activity 15)

Emissions must be considered within the applicable scope of the trading period, meaning without the retrospec-
tively estimated emissions, in order to compare the emissions with the free allocation. Figure 29 shows that 
sugar installations in the first and second trading periods received more free emission allowances than they 
required to meet their emission surrender obligations. However, the allocation status of sugar manufacturers 
has changed significantly in the third trading period, much more than that of industrial and building lime 
producing installations66. Due to the elimination of free allocation for power generation, the allocation coverage 
has been less than 70 percent of the respective year’s emissions since 2013 and further decreased to only  
61.1 percent in 2017.

65 There is no available emissions data for the extended scope between 2011 and 2012. The reported emissions of both years were supplemented by the 
average emissions of the extended scope between 2005 and 2010 (approximately 15 percent of total emissions).

66 Unlike installations producing industrial and building lime, sugar manufacturers do not receive their free allocation according to product benchmark, but 
according to ’fall-back’ approaches.
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Figure 30 compares the emissions trend of the sugar industry with the activity rate trend (heat production) in 
relation to the 2005 starting year67. The sugar industry is also relatively similar in terms of emissions and 
activity rate trends, although activity rates have risen faster than emissions since the middle of the second 
trading period. This indicates that specific emissions have been reduced as a result of modernisation measures 
(e.g. waste heat recovery) and the use of lower-emission fuels. While the 2017 activity rate was around  
21 percent higher than in 2005, the 2017 emissions increased by just under 13 percent compared to 2005. 
However, the specific emissions from sugar installations are also influenced by the quality of available sugar 
beet and may therefore be subject to significant fluctuations.
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Figure 30:  Sugar production (Activity 15), 2005 to 2017 emissions and production trends68 in Germany in 
relation to 2005

The activity rate trend is also basically similar to the sugar production trend or beet delivery. However, there is a 
deviation between the activity rate trend and the sugar production or beet delivery which has been particularly 
visible since 2008. This is partly due to the fact that the activity rate and emissions only include installations 
that were subject to emissions trading in 2017 and does not include installations that were decommissioned in 
the first trading period. In contrast, the data on sugar production and beet delivery depicts all installations.

‘Lime production‘ activity in the EU
Figure 31 shows the emissions from Germany’s lime production (separating lime and sugar industries is not 
possible in this case) and compares them with the trend of the other EU-25 Member States and the new Member 
States since 2005, including Norway, Liechtenstein and Iceland. Germany showed instances of major changes 
in the scope or allocation of the sugar industry’s energy installations in the transitions between trading periods. 
Therefore, the emissions of the different trading periods are only partially comparable – at least in Germany. 
The connection between the periods is therefore represented by a dashed line. There are also some deviations 
between Germany’s figures, since the emissions in the Union Registry are allocated somewhat differently or are 
based on a different installation scope than in the VET report.

Despite these restrictions on comparability between trading periods, Figure 31 shows the differences between 
Germany’s emissions trend and the rest of Europe, especially since the 2009 economic and financial crisis. In 
2009, emissions in Germany decreased somewhat less than in the rest of the EU and have increased signifi-
cantly more since 2010. In 2016, Germany’s emissions almost reached the level of 2005 (93 percent), while 
emissions in the rest of the EU (EU 25 excluding Germany) amounted to only 87 percent of the 2005 starting 
level. 

67 The product benchmark for lime is not applied in the sugar industry. In addition, heat generation accounts for a large part of the emissions from sugar 
installations, meaning that this report uses the activity rate for the heat benchmark as a comparative figure.

68 Source for beet delivery and sugar production: Sugar Economic Association (WVZ)
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Germany‘s share of the total lime production in the EU (EU 31) amounts to around 30 percent in the current 
trading period.
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Figure 31:  2005 to 2017 emissions trend of lime production (Registry Activity 30) in Germany and in the 
EU69

Allocation status
The allocation status of the industry branches covered in this section differs significantly, even though the 
allocation coverage of all branches has been decreasing steadily since the beginning of the third trading period 
due to the increasing budget cuts in free allocation (cross-sectoral correction factor).

Table 18: Lime, gypsum and sugar production (Activity 1, 15 and 19), number of installations, 
allocation amounts, 2017 VET entries and allocation coverage

No. Activity No. of 
installations

2017 
allocation 

amount 
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 allocation 
deviation from 

2017 VET 
[kt CO2eq]

Allocation 
coverage

15 Lime production 40 6,267 7,395 -1,128 84.7 %

Sugar production 20 1,191 1,949 -758 61.1 %

 60 7,459 9,345 -1,886 79.8 %

19 Gypsum production 9 293 269 24 109.0 %

1 Combustion 1 6 18 -12 35.4 %

Total 70 7,759 9,632 -1,873 80.6 %
 As of 02/05/2018

69 Data source: 2016 EEA; The evaluation is based on a combination of the installations by activities in EU Union Registry (see Table 46, Chapter 8), thereby 
differences can occur in the emission amounts per sector for Germany. New post-2005 participants in the EU ETS are Bulgaria, Croatia, Iceland, Liechten-
stein, Norway and Romania. .
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While there is a total coverage deficit of 1.1 million emission allowances in the industrial and building lime 
installations (meaning that the installations must purchase emission allowances totalling around 15.3 percent 
of their surrender obligation in 2017), the average allocation coverage of gypsum installations amounted to  
109 percent. This means that the free allocation of these installations is still higher than their emissions.

The sugar industry’s shortfalls are significantly higher than those of industrial and building lime producing 
installations and amounted to around 758,000 emission allowances in 2017. This corresponds to 38.9 percent 
of the 2017 emissions. Power generation in the sugar industry did not receive any free allocation in the third 
trading period and so plays a significant role in this case. Free allocation for the Activity 1 combustion (limes-
tone drying) installation was also well below its reported emissions for 2017.

2.6.3 Glass and mineral fibres production
The production of glass and mineral fibres includes Activities 16 (glass production) and 18 (mineral fibres 
production). These activities account for approximately 11.4 percent of emissions within the mineral processing 
industry. Emissions arise mainly from the production of flat and hollow glass (see Figure 32).

Emissions
Overall, the 2017 emissions of glass and 
mineral fibre installations subject to 
emissions trading decreased by  
1.4 percent or around 60,000 tonnes of 
carbon dioxide compared to 2016. 
A total of 82 installations70 were 
recorded, 75 of which were glassmaking 
installations and seven mineral fibre 
producing installations.

 

As of 02/05/2018 

Figure 32:  Glass and mineral fibres production (Activities 
16 and 18) shares in the 2017 emissions of the 
mineral processing industry

Emissions from glass manufacturing installations (Activity 16) decreased by 1.9 percent to around 3.7 million 
tonnes of carbon dioxide. The emissions from mineral fibre producing installations (Activity 18) once more 
increased by 3.8 percent compared to the previous year and amounted to 386,000 tonnes of carbon dioxide.

Table 19 shows the emissions trend differentiated by economic activity (WZ 2008), whereby the allocation is 
based on information provided by the operator. Emissions from the production of hollow glass increased 
slightly in 2017 (plus 1.3 percent). In contrast, emissions from the production of flat glass, which is used in the 
automobile and construction industries, decreased significantly (minus 4.8 percent). 

70 Four installation that had already completely or partially ceased their operations were finally decommissioned or are no longer subject to emissions tra-
ding.

3.9 %

4.4 %

2.1 %

Flat glass

Hollow glass

Other glass including
mineral fibres
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Table 19: Glass and mineral fibres production (Activities 16 and 18), number of installations,  
2016 emissions and 2017 VET entries

No. Activity No. of 
installations                

2016 emissions
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 VET deviation from 
2016 emissions  

[kt CO2eq]

16 Hollow glass pro-
duction

35 1,568 1,589 21

Production of glass 
fibre and goods 
thereof

9 213 212 -1

Production, finis-
hing and processing 
of flat glass

14 1,471 1,401 -70

Production, finis-
hing and proces-
sing of other glass 
including technical 
glassware

17 561 538 -24

 75 3,814 3,740 -74

18 Production of other 
goods from non-me-
tallic minerals n. 
e. c.

5 315 327 12

Production of glass 
fibres and goods 
thereof

2 56 59 3

 7 372 386 14

Total 82 4,185 4,126 -60
 As of 02/05/2018 

Figure 33 shows the emissions trend of glass and mineral fibre production since the beginning of emissions 
trading in 2005. The green line in the upper part of the figure describes the emissions trend of all installations 
subject to emissions trading in the respective year, including installations that were no longer subject to emis-
sions trading in 2017 (n.l.ETS).71 In addition, an emissions estimate has been made for the first trading period 
using data from the allocation procedure to reflect the current scope of emissions trading.72

Overall, the emissions present only minor changes or none at all. Emissions declined in the second trading 
period, especially during the 2009 financial and economic crisis, following a slight increase between 2005 and 
2008. Since then, emissions have again increased and, with the exception of 2012, are above four million 
tonnes of carbon dioxide per year. After having almost reached the 2005 level with around 4.2 million tonnes of 
carbon dioxide in 2016, emissions in 2017 were around 2.5 percent lower.73

71 See explanatory notes on ‘Consideration of no-longer-ETS installations (n.l.ETS)’ in Chapter 1 Introduction.
72 The production of mineral fibres was only included in emissions trading in the second trading period.
73 This includes all installations subject to emissions trading in the respective year (meaning also decommissioned installations) and also includes an estima-

te for emissions that were not covered by emissions trading in the first trading period.
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Figure 33:  Glass and mineral fibres production (Activities 16 and 18), 2005 to2017 emission and free 
allocation trends in Germany

However, the trend of the individual economic sectors shows significant differences: the emissions from the 
production of flat glass are subject to stronger, cyclical fluctuations than the emissions from the production of 
hollow glass. With the exception of 2012, they were well above the emissions of the 2005 starting year. Emis-
sions from other glass and mineral fibre production have also increased continuously and are above the emis-
sions of the 2005 starting year. In contrast, emissions from the production of hollow glass have been steadily 
decreasing and were just under 80 percent of the 2005 starting figure in 2017.

It should be noted in the case of the glass industry that an increase or decrease in production is not necessarily 
reflected in the emissions trend. To ensure that the melt does not solidify in the glass tan during production, 
installations must be continuously supplied with heat energy even, at low utilisation.

Allocation status
When comparing the emissions with the free allocation, the glass industry also clearly displays an over-alloca-
tion of emission allowances allocated free of charge in the first and second trading periods. When making this 
comparison, only emissions within the scope of the relevant trading period may be compared with the free 
allocation, meaning without the estimated emissions (yellow column section). The allocation coverage was  
85 percent or below in every year. This means that since the beginning of the third trading period, the emission 
allowances allocated free of charge were no longer sufficient to cover the emissions.

This was also valid in 2017 for both Activities 16 and 18. Compared to the previous year, the aggregate shortfall 
of all installations increased slightly and amounted to 812,000 emission allowances, 706,000 of which were for 
glass production (see Table 20). The 2017 allocation coverage was around 80.3 percent (81.1 percent for the 
production of glass and 72.4 percent for the production of mineral fibres). The allocation shortage for flat glass 
was somewhat higher than for hollow glass.
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Table 20: Glass and mineral fibres production (Activities 16 and 18), number of installations, allocation 
amounts, 2017 VET entries and allocation coverage

No. Activity No. of 
installations

2017 
allocation    

amount 
[kt CO2eq]         

 2017 VET 
[kt CO2eq]         

2017 allocation 
deviation from 

2017 VET 
[kt CO2eq]

Allocation 
coverage

16 Hollow glass pro-
duction

35 1,297 1,589 -292 81.6 %

Production of 
glass fibres and 
goods thereof

9 139 212 -73 65.7 %

Production, finis-
hing and proces-
sing of flat glass

14 1,121 1,401 -280 80.0 %

Production, finis-
hing and proces-
sing of other glass 
including technical 
glassware

17 477 538 -61 88.7 % 

 75 3,034 3,740 -706 81.1 %

18 Production of 
other goods from 
non-metallic mine-
rals n. e. c.

5 252 327 -75 77.0 %

Production of 
glass fibres and 
goods thereof

2 28 59 -31 46.9 %

 7 279 386 -107 72.4 %

Total 82 3,313 4,126 -812 80.3 %
 As of 02/05/2018 

2.6.4 Ceramics production
Compared to the other sectors subject to emissions trading, the ceramics industry consists of numerous installa-
tions with a broad product range and comparatively low emissions. The transition between trading periods 
brought about changes in the scope of emissions trading, each of which led to changes in the number of instal-
lations. In 2017, 143 installations from the ceramics industry were subject to emissions trading, five less than 
in the previous year. These installations caused around 5.6 percent of the emissions from the mineral proces-
sing industry (see Figure 22).

Emissions
The emissions from the ceramics installations subject to emissions trading in 2017 increased by 1.7 percent or 
around 35,000 tonnes of carbon dioxide compared to the previous year.

Table 21: Ceramics production (Activity 17), number of installations, 2016 emissions and 2017 VET 
entries

No. Activity No. of 
installations 

2016 emissions
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 VET deviation
from 2016 emissions  

[kt CO2eq]

17 Ceramics production 143 2,006 2,041 35
 As of 02/05/2018
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Figure 34 shows the emissions and free allocation trends of the ceramics industry since 2005. It shows not only 
the installations that were subject to emissions trading in 2017, but also the emissions and the free allocation 
of the installations that were no longer subject to emissions trading, e.g.  due to decommissioning (n.l.ETS).74 
These are shown separately in the lower part of the figure. In addition, around 50 ceramics installations were 
newly included in emissions trading at the beginning of the third trading period. Their emissions can be 
estimated using data from the allocation process75.

The green line in the upper part of the figure depicts the trend of the entire ceramics industry subject to emis-
sions trading, meaning all installations that participated in the emissions trading during the respective year and 
also the (estimated) emissions of the installations or installation components that were only included in emis-
sions trading in 2013.

The decline in emissions in the second trading period is clearly visible and basically continues in the third 
trading period. Since 2012, the emissions of ceramics installations subject to emissions trading have been 
around 20 to 25 percent below the 2005 starting level in all years.
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Figure 34:  Ceramics production (Activity 17), 2005 to 2017 emission and free allocation trends in Germany

The comparison with the free allocation may only consider the emissions within the respective scope of the 
trading period. In the first and especially in the second trading period when emissions declined sharply due to 
economic conditions the reduction in free allocation was much lower: installations received significantly more 
free emission allowances than they needed for surrender. However, since the beginning of the third trading 
period, the free allocation for all installations has not been enough to cover the emissions. 

74 See explanatory notes on ‚Consideration of no-longer-ETS installations (n.l.ETS)‘ in Chapter 1 Introduction.
75 The 2005 to 2010 figures come from the applications for free allocation in the third trading period. Some missing data for 2009 and 2010 was completed 

by interpolated figures. For 2011 and 2012, the emissions from the emission reports were used for the installations already included in the second trading 
period. The figures were also interpolated for the newly added installations.
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The allocation coverage has steadily dropped to below 90 % of emissions in 2017 as a result of the annual 
reduction of the free allocation by the cross-sectoral correction factor.

Allocation status
The average allocation coverage of ceramics production in 2017 was around 88 percent of the same year‘s 
emissions and was again less than the previous year. The shortfall in all installations amounted to around 
240,000 emission allowances. However, the allocation coverage of the installations varies greatly: around  
29 percent of installations continue to receive more free emission allowances than they require for surrender.

Table 22: Ceramics production (Activity 17), number of installations, allocation amounts, 2017 VET 
entries and allocation coverage 

No. Activity No. of 
installations 

2017 
allocation 

amount 
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 allocation 
deviation

from 2017 VET 
[kt CO2eq]

Allocation 
coverage

17 Ceramics production 143 1,802 2,041 -239 88.3 %
 As of 02/05/2018

2.7 Paper and pulp industry
This sector includes pulp production and paper, cardboard or paperboard manufacture (Activities 20 and 21 as 
per Annex 1 TEHG). Since two Installations were merged, and in 2017 two more installations were no longer 
subject to emissions trading, the number of 
installations in the paper production activity fell 
to 147 in 2017 compared to 150 installations in 
2016. Five installations are assigned to pulp 
production and 142 to paper production.
The paper and pulp industry‘s installations 
emitted just under 5.5 million tonnes of carbon 
dioxide in 2017. This corresponds to a rise of 
just below 1.7 percent. As shown in Figure 35, 
paper production has a share of just over  
97 percent. The pulp production corresponds  
to slightly less than three percent of the 
emissions.

As of 02/05/2018

Figure 35:  Shares of the 2017 emissions from the paper and 
pulp industry (Activities 20 and 21)

Emissions
In pulp production, the amount of emissions subject to emission trading of 144,000 tonnes of carbon dioxide in 
2016 compared to the 2017 reporting year remained at exactly the same level (see Table 23). In the paper 
production activity overall, there is a slight rise in emissions of around 88,000 tonnes of carbon dioxide (around 
1.7 percent) to 5.3 million tonnes of carbon dioxide compared to 2016. In the same time period the paper 
production rose by around 1.4 percent.76 

76 See  VDP 2018, press release of 21/02/2018
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Table 23: Paper and pulp industry (Activities 20 and 21), number of installations, 2016 emissions and 
2017 VET entries

No. Activity No. of 
installations

2016 emissions
[kt CO2eq]

2017 VET  
[kt CO2eq]

2017 VET deviation from 
2016 emissions  

[kt CO2eq]

20 Pulp production 5 144 144 0

21 Paper production 142 5,235 5,323 88

Gesamt 147 5,379 5,468 88
As of 02/05/2018 

Overall in the paper and pulp industry, emissions have remained relatively constant since the start of the  
third trading period, fluctuating around a level of about 5.5 million tonnes (see Figure 36). Compared to 2008  
(the first year of the second trading period), they decreased by about 14 percent.

The reason for this, besides the increase in energy efficiency in production, is the continuing decline in sales of 
graphic papers, mainly due to the increased use of electronic media. In the areas of packaging and hygiene 
there is sustained growth, according to Association reports. However, the packaging sector is growing more 
strongly than the tissue paper sector compared to the previous year. 77
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Figure 36:  Paper and pulp industry (Activities 20 and 21), free allocation and emissions trend from 2005 
to 2017 in Germany78 

77 See  VDP 2018, press release of 21.02.2018
78 n.l.ETS: Installations no longer subject to emissions trading. In the Figure, the installations no longer subject to emissions trading are retroactively inclu-

ded in order to display the true emissions trend of the European emissions trade in Germany since 2005 and not only the emissions trend of the installa-
tions subject to emissions trading in the respective reporting year (see also Chapter 1 Introduction).
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Figure 37 compares the emissions trends of the paper industry with the production data trends. For this 
purpose, the activity rates of the product emission values for „fine paper“ and „newsprint paper“ were 
combined into „graphic papers“ and the activity rates of product emission values for „cardboard“ as well as 
„testliner and fluting“ into „packaging“. In addition, the activity rates of the product emission value for „tissue 
paper“ are shown (in the figure as „Tissue paper AR“). The activity rates are compared with the corresponding 
data of the German Pulp and Paper Association (VDP, Verband Deutscher Papierfabriken).

In paper production, on the one hand a slight decrease in the activity rate of graphic papers can be observed 
compared with the previous year and on the other hand a further increase in the activity rate of packaging is 
observed in accordance with VDP production data. The VDP production data as well as the activity rates show a 
slight increase in the tissue paper sector.

Overall, a full comparability of some activity rates and VDP production data are limited, since not all installa-
tions participate in the emissions trading. This could be a possible explanation for the discrepancy between the 
different levels of the production data of the VDP and of the activity rates.
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Figure 37:  Paper production (Activity 21), emissions and production trends79 in Germany per year from 
2005 to 2017 compared to 2005

79 VDP  data (performance reports of the respective year)
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Figure 38 shows the shares of the 
areas of paper production for packa-
ging, graphic paper and tissue paper 
for 2017 displayed above using the 
data of the corresponding activity rates 
(in tonnes). The packaging production 
here at slightly below 52 percent 
makes up the largest share. Graphic 
papers have a share of around  
42 percent and tissue paper just  
over six percent. 

 

As of 02/05/2018 

Figure 38:  Significance of the production of graphic paper, 
tissue paper and packaging paper for the paper 
industry subject to emissions trading, with shares 
of each of the variety groups based on their activity 
rates80 

The following Figure 39 shows the emission trends both for the EU as a whole and for Germany. It can be seen 
that the 2005-2016 emissions from the paper and pulp industry (Registry activities 35 and 36) are clearly 
declining both in the EU and in Germany. With the exception of the 2009 crisis year, when a relatively large 
drop in emissions occurred, emission reduction in the EU and in Germany has run relatively smoothly over the 
last decade. Since 2014 the decline has slowed significantly both in Germany and at the EU level.
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Figure 39:  Emissions trend of the paper and pulp industry (Registry activities 35 and 36) in Germany and 
in the EU from 2005 to 201681 

80 Technical and special papers are not taken into account in Figures 37 and 38, since no comparable activity rate (production data) is available through the 
utilisation of the fallback approach in this group..

81 Data source: EEA 2017; the evaluation is based on grouping the installations according to activities in the EU Union Registry (see Table 46, Chapter 8), through 
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Allocation
The operators of the 142 installations in the paper activity acquired a total of slightly under 6.2 million emis-
sion allowances for 2017, which is around 850,000 more than they would need for surrender according to 2017 
VET figures (5.3 million, see Table 24).

The installations of the pulp industry, however, have a significant deficit of around 39 percent of the 2017 
emissions.

Table 24: Paper and pulp industry (Activities 20 and 21), number of installations, allocation amounts, 
2017 VET entries and allocation coverage

No. Activity No. of 
installations 

2017 
allocation 

amount 
[kt CO2eq]

2017 VET 
[kt CO2eq]

2017 allocation 
deviation

from 2017 VET 
[kt CO2eq]

Allocation 
coverage

20 Pulp production 5 88 144 -56 61.3 %

21 Paper production 142 6,176 5,323 853 116.0 %

Total 147 6,265 5,468 797 114.6 %
 As of 02/05/2018

If an adjustment is made to the allocation by the estimated allocation amount for heat imports, the picture 
changes with respect to the allocation coverage (Table 25). Overall, the share of the allocation that derives from 
heat imports from other installations subject to emissions trading is estimated to be around 1.7 million emis-
sion allowances (see Figure 36)82. Without this share, the allocation coverage of the paper production activity 
(Activity 21) and pulp production (Activity 20) would sink to just below 84 percent (adjusted allocation 
coverage). This corresponds in total to a deficit.

Table 25: Paper and pulp industry (Activities 20 and 21), number of installations, allocation amounts, 
2017 VET entries and adjusted allocation coverage

Sector/Activity Number of 
installations

2017 adjusted 
allocation 

amount 
[1000 EUA]

2017 VET  
[kt CO2eq]

2017 allocation 
deviation from 

2017 VET 
[kt CO2eq]

Adjusted 
allocation 
coverage

Paper and pulp 147 4,577 5,468 -891 83.7 %
As of 02/05/2018

2.8 Chemical industry
The chemical industry comprises Activities 22 to 29 as per Annex 1 TEHG, which for the most part were added 
to emissions trading at the start of the third trading period. Also allocated to the sector are some installations 
that do not belong to any chemical activity subject to emissions trading, but which, because of their rated 
thermal input of a minimum of 20 MW, fall under Activity 1 in Annex 1 TEHG – for example, installations for 
the production of titanium dioxide or other inorganic chemistry installations. Installations for the generation of 
electricity and heat for the chemical industry, however, are classified as energy installations provided they are 
approved independently in terms of pollution control.

Compared to the previous year, the number of existing installations decreased from 189 to 186 because of 
shutdowns and mergers.

The emissions of the chemical industry amounted in 2017 to around 18 million tonnes of carbon dioxide 
equivalents, which represent a share of 4.1 percent of the total emissions.

which differences can occur in the emissions amount per sector for Germany. New participants in the EU-ETS after 2005 are Bulgaria, Iceland, Croatia, Liech-
tenstein, Norway and Romania.

82 As an estimated figure, it can only be based on the information from the allocation report (DEHSt 2014a). This figure was derived based on the heat imports 
data from other EU ETS installations from the allocation process (see Chapter 7.8 of the allocation report). An adjustment of this estimate to the current 
situation with the heat imports in the paper industry is not possible since no current data is available.
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Emissions
The percentage shares of the chemical industry emissions are displayed in Figure 40. They are clearly 
dominated by the production of bulk 
organic chemicals (Activity 27) at 
almost 46 percent, closely followed by 
ammonia production (Activity 26) at 
almost 25 percent. Hydrogen and 
synthesis gas production (Activity 28) 
and „Others“ are the next biggest 
categories at ten and nine percent, 
respectively. The remaining activities 
have the smallest shares at less than five 
percent each. In the „Others“ category, 
installations of Activity 1 (Combustion) 
and Activity 25 (glyoxal and glyoxylic 
acid production) are combined.

As of 02/05/2018 

Figure 40:  Shares of 2017 emissions from the chemical 
Industry (Activities 22 to 29 and 1) 

The emissions of the 186 installations decreased compared to the previous year by around 76,000 tonnes of 
carbon dioxide equivalent or 0.4 percent.

In detail, in almost all sectors of activity, there has been both an increase and a decrease in emissions.  
The biggest changes compared to the previous year were in Activities 1 and 25 (Others) with an increase of  
100,000 tonnes of carbon dioxide (plus seven percent) and Activity 28 (hydrogen and synthesis gas production) 
with a decrease of 97,000 tonnes of carbon dioxide (minus 5.3 percent), closely followed by Activity 26 
(Ammonia production) with a decrease of 93,000 tonnes of carbon dioxide (minus two percent).

Table 26: Chemical industry (Activities 22 to 29 and 1), number of installations, 2016 emissions and 
2017 VET entries

No. Activity No. of 
installations 

2016 emissions 
[kt CO2eq]

2017 VET  
[kt CO2eq]

2017 VET deviation
from 2016 emissions  

[kt CO2eq]

22 Carbon black produc-
tion

4 606 608 3

23, 
24

Adipic and nitric acid 11 811 813 2

26 Ammonia production 5 4,548 4,455 -93

27 Production of bulk  
organic chemicals

116 8,285 8,259 -25

28 Hydrogen and synthe-
sis gas production

15 1,815 1,718 -97

29 Soda production 6 569 604 34

1, 25 Others 29 1,424 1,524 100

Total 186 18,058 17,982 -76
 As of 02/05/2018 

Activities 23 and 24 include eleven installations that produce adipic or nitric acid and are subject to emissions 
trading both because of their carbon dioxide and nitrous oxide (dinitrogen monoxide, N2O) emissions. In 2017 
the nitrous oxide emissions amounted to around 513,000 tonnes of carbon dioxide equivalents and accounted 
on average for 63 percent of the total emissions from these installations.

45.9 %

4.5 %

24.8 %

3.4 %

3.4 %

9.6 %

8.5 % Production of bulk organic
chemicals
Adipic and nitric acid

Ammonia production

Soda production

Carbon black production

Hydrogen and synthesis gas
production
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As the majority of the installations first reported their verified emission at the start of the third trading period, 
the emissions trend of the sectors since 2005 can only be estimated (see Figure 41). For the installations that 
were not or were only partially subject to emissions trading in the first and second trading period but have 
obtained an allocation for the third trading period, information on their emissions history is available from the 
allocation processes.83 These generally cover the period from 2005 to 2010. Emissions for the years for which 
there are no available emissions data from the allocation processes and the emissions for the years 2011 and 
2012 were estimated by linear interpolation.
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Figure 41:  Chemical industry (Activities 22 to 29 and 1), emissions trend and free allocation in Germany 
from 2005 to 201784 

83 These emissions are in part unverified. Moreover, for example the nitrous oxide emissions of the adipic and nitric acid installations reported in the allocati-
on processes differ from those of the National Inventory Report (see DEHSt 2014b).

84 n.l.ETS: no longer subject to emissions trading installations. In the figure, the installations no longer subject to emissions trading are taken into account 
retroactively in order to display the actual emissions trend of the European emissions trading in Germany since 2005 and not only the emissions trend of 
the installations subject to emissions trading in the respective reporting year (see also Chapter 1, „Introduction“).
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The decline in emissions from adipic and nitric acid production since 2010 is clearly noticeable. The implemen-
tation of reduction technologies reduced nitrous oxide emissions at a relatively low cost. As a result of the 
voluntary commitment by the industry, pollution control requirements and, above all, the implementation of 
Joint Implementation projects in Germany, substantial emissions reductions could already be achieved even 
before the start of the emissions trading obligation. However, emissions reductions could also be achieved 
beyond 2013 through replacement construction and further reduction measures.

During the 2009 economic crisis, there was also a decline in emissions from the chemical industry, where with 
the exception of the emissions from the production of adipic and nitric acid, the emissions level dropped in 
2010 to levels similar to those before the crisis. In some areas, such as hydrogen and synthesis gas production, 
the emissions level rose from 2010 due to new installations. However, they have been falling again slightly 
since 2015. 

Figure 41 also shows the rise of the allocation from the first to the third trading period according to the 
extended scope to the chemical industry in emissions trading. Already included in emissions trading from the 
first trading period were carbon black, ethylene and propylene (steam crackers). Likewise, some energy installa-
tions subject to emissions trading in the second trading period were already assigned to the chemical industry. 
Well noticeable is the decline of free allocation since the start of the third trading period because of the 
cross-sectoral correction factor applied during an approximately constant emissions profile.

Figure 42 and Figure 43 will show the emissions of Activities 27 and 26 as those with the highest emissions 
within the chemical industry. These are supplemented by the corresponding activity rates recorded in DEHSt 
and the corresponding data of the German Chemical Industry Association (VCI). 

For Activity 27 in Figure 42, this is the activity rate for the „steam cracking“ product benchmark, as this product 
benchmark makes up a big part of the total allocation in the production of bulk organic chemicals activity. In 
addition to the selected activity rate, the VCI data were included in the display.  These are on the one hand an 
index for bulk organic chemicals, and on the other an index for ethylene and propylene, the main products 
arising from steam cracking85.

In the first and at the start of the second trading period, the activity rate of the product benchmark „steam 
cracking“, the index of the bulk organic chemicals (VCI) and the index of ethylene and propylene are almost 
identical to the emissions trend of the production of bulk organic chemicals. Subsequent to the collapse due to 
the 2009 financial and economic crisis, the index for ethylene and propylene in 2010 rises faster than that of 
the remaining time series. However, the progressions then are similar until 2013. From 2013 there‘s a further 
divergence of the different time series: The activity rate of the product benchmark „steam cracking“ increases 
more steeply and approaches again the production index for ethylene and propylene. A similar trend is 
expected to be process-related. Both display only some areas of the production of bulk organic chemicals, which 
is why the emissions trend is similar but not identical. The fluctuations between the emissions and the produc-
tion index of the bulk organic chemicals of the VCI and the slight level difference can be explained as due to the 
index of the VCI containing only a selection of typical products but not all of them. Noticing the total time 
progression from 2005 to 2017, there‘s a slow decrease of the emissions where the decline of the production 
occurs somewhat less steeply.

85 The index for bulk organic chemicals consists of all the organic chemical production data published by the VCI from the publication „Chemie in Zahlen“ 
(„Chemistry in figures“, VCI 2013, VCI 2017), and the index for ethylene and propylene consists only of these products. Data gaps for some products were 
interpolated.
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Figure 42:  Production of bulk organic chemicals (Activity 27), emissions and production trends in Germany 
for each year from 2005 to 2017 compared with 200586

The time series progression of emissions from ammonia production (see Figure 43) corresponds relatively well 
to the trend of the activity rate and to the association data. Only in 2015 is there an inverse trend of the emis-
sions and activity rate compared to the association data. One ammonia-producing installation is included in the 
refineries activity, because according to § 4 TEHG it is approved as a refinery. Thus, a certain deviation to the 
Association data is not unusual. From 2016, however, the trend proceeds again parallel to the activity rate and 
the emissions.
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Figure 43:  Ammonia production (Activity 26), emissions and production trends in Germany for each year 
from 2005 to 2017 compared with 200587

86 VCI 2013, VCI 2017 
87 VCI 2013, VCI 2017
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Allocation status 
Compared with other industry sectors, the installations of the chemical industry are on average adequately 
equipped with free emission allowances (see also Section 3.1). This is also the case after an adjustment of the 
allocation coverage.

In 2017 the operators of chemical installations received around 740,000 emission allowances or 4.1 percent 
more than they needed for their surrender obligation. Compared to the previous year, this calculated surplus 
clearly fell by around 272,000 (minus 26.9 percent) emission allowances. Among other reasons for the decline 
are the cross-sectoral correction factor and allocation corrections due to decommissioning or partial shutdowns.

At 133 installations, the amount of free emission allowances exceeded the emissions overall by around  
2.1 million emission allowances. On the other hand, 53 installations received in total around 1.4 million fewer 
emission allowances allocated free of charge than needed to fulfil the surrender obligation.

Table 27: Chemical industry (Activities 22 to 29 and 1), number of installations, allocation amounts, 
2017 VET entries and 2017 allocation coverage

No. Activity No. of
installations 

2017 
allocation 

amount 
[kt CO2eq]

2017 VET  
[kt CO2eq]

Deviation of
2017 allocation 
from 2017 VET

[kt CO2eq]

Allocation 
coverage

22 Carbon black pro-
duction

4 442 608 -167 72.6 %

23, 
24

Adipic and nitric 
acid

11 1,727 813 914 212.4 %

26 Ammonia produc-
tion

5 3,596 4,455 -859 80.7 %

27 Production of bulk 
organic chemicals

116 9,004 8,259 745 109.0 % 

28 Production of hydro-
gen and synthesis 
gas

15 1,586 1,718 -132 92.3 %

29 Soda production 6 1,045 604 441 173.0 %

1, 25 Others 29 1,320 1,524 -204 86.6 %

Total 186 18,719 17,982 737 104.1 %
 As of 02/05/2018 

The largest relative surplus of free emission allowances can be seen in the installations producing adipic and 
nitric acid (212 percent). This is due to the installation and advancement in the meantime of emission control 
technologies of N2O, which resulted in specific emissions well below the specific product benchmarks for adipic 
and nitric acid.

The installations for the production of bulk organic chemicals also have a clear allocation surplus compared to 
their emissions (109 percent or 745,000 emission allowances) and the installations for soda production as well 
(173 percent or 441,000 emission allowances). This can be ascribed in particular to the allocation rules for 
cross-boundary heat flows: many installations of these activities import heat from other installations subject to 
emissions trading and obtain for this a free allocation, while emissions arise from the heat-generating installa-
tion. Moreover, many processes for the production of bulk organic chemicals are exothermal. Through efficient 
heat recovery systems, a large fraction of the reaction heat can be used without releasing additional emissions.

In comparison, the free allocation for the installations producing carbon black, ammonia and hydrogen or 
synthesis gas are not sufficient to completely cover the emissions of the installations in 2017: For the operators 
of the ammonia installations there was a shortfall overall of 859,000 emission allowances (19.3 percent). For 
the manufacturers of carbon black, these amounted to 167,000 emission allowances (27.4 percent).
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On the other hand, the shortfall for the production of hydrogen or synthesis gas in absolute terms (132,000 
emission allowances or 7.7 percent) was lower than for the other installations.

Table 28: Chemical industry (Activities 22 to 29 and 1), number of installations, allocation amounts, 
2017 VET entries and adjusted 2017 allocation coverage

Sectors/Activity No. of
installations

Adjusted 2017 
allocation 

amount
[1000 EUA]

2017 VET  
[kt CO2eq]

Deviation of 
2017 allocation 
from 2017 VET 

[kt CO2eq]

Adjusted 
allocation 
coverage

Chemical industry 186 17,182 17,982 -800 95.6 %
 As of 02/05/2018

After the subtraction of an estimated allocation amount of around 1.6 million emission allowances that results 
from heat imports from other installations subject to emissions trading88, the allocation coverage of the 
chemical industry would still amount to only 95.6 percent (adjusted allocation coverage).

3 Cross-sector analysis

3.1 Overview of the allocation status in Germany
Even in the fifth year of the current trading period, the verified emissions of all installations subject to  
emissions trading in Germany with 437.6 million tonnes of carbon dioxide equivalents significantly exceeded 
the free allocation amount for the current year.89 Overall there were around 149.1 million emission allowances 
allocated free of charge to operators of 1,633 of the 1,833 German installations in 2017.  
The free allocation covered thereby on average 34.1 percent of the verified emissions of all installations in 
Germany (2016: 33.9 percent). The average allocation coverage was thus somewhat higher than in the previous 
year, since the total emissions with 3.3 percent fell more sharply than the allocation amounts (minus 2.7 
percent). Table 29 shows the allocation and emissions situation differentiated according to Activities (1 to 29). 
A comparison of the different activities clearly reflects initially the large differences between energy and  
industrial installations in terms of the third-trading-period allocation rules.

Table 29: 2017 allocation status by activities (non-adjusted allocation coverage)

Sector  No. Activity 
No. of

installations

2017 
allocation

amount
[1000 EUA]

2017 VET 
[kt CO2eq]

2017 
allocation 

surplus
[1000 EUA]

2017 
allocation 
coverage*

2016 
allocation 
coverage*

Energy
2

Energy conversion
≥ 50 MW RTI

483 20,460 304,908 -284,449 6.7 % 6.8 %

3
Energy conversion
20–50 MW RTI

392 3,178 5,392 -2.214 58.9 % 64.3 %

4
Energy conversion
20–50 MW RTI, other fuels

11 113 143 -30 79.0 % 83.8 %

5 Prime movers (engines) 3 27 33 -6 80.8 % 71.9 %

6 Prime movers (turbines) 53 528 1.257 -729 42.0 % 66.3 %

Energy 942 24,306 311,735 -287,429 7.8 % 8.0 %

Industry 1 Combustion 70 1,807 2,200 -393 82.2 % 90.6 %

7 Refineries 23 18,968 25,160 -6,192 75.4 % 75.6 %

88 An estimate can only be based on information from the allocation report (DEHSt 2014a). This figure was derived based on data about heat imports from 
other EU ETS installations from the allocation process (see Section 7.8 of the allocation report). This estimate cannot be adjusted to the current situation of 
heat imports in the chemical industry because of the lack of any current data.

89 In Section 3.1 the existing installations are used as a basis for the 2017 reporting year. Therefore, the reported changes in the allocation volumes and 
emissions compared to the previous year deviate from the figures given in the summary. The summary shows the changes compared to the actual existing 
installations of the previous year.
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Sector  No. Activity 
No. of

installations

2017 
allocation

amount
[1000 EUA]

2017 VET 
[kt CO2eq]

2017 
allocation 

surplus
[1000 EUA]

2017 
allocation 
coverage*

2016 
allocation 
coverage*

8 Coking plants 4 1,672 3,952 -2.280 42.3 % 44.2 %

9 Processing of metal ores 1 66 69 -3 95.3 % 104.2 %

10
Production of pig iron and 
steel

30 41,402 28,305 13.097 146.3 % 155.7 %

11
Processing of ferrous 
metals

89 4,516 5,412 -896 83.4 % 87.2 %

12
Production of primary 
aluminium

7 872 1.010 -138 86.4 % 88.2 %

13
Processing of non-ferrous 
metals

32 1,428 1,622 -194 88.0 % 90.6 %

14
Production of cement 
clinker

36 17,515 20,466 -2,951 85.6 % 92.7 %

15 Lime production 60 7,459 9,345 -1,886 79.8 % 83.7 %

16 Glass production 75 3.034 3,740 -706 81,1 % 81,1 %

17 Ceramics production 143 1,802 2,041 -239 88.3 % 91.4 %

18
Production of mineral 
fibres

7 279 386 -107 72.4 % 76.6 %

19 Gypsum production 9 293 269 24 109.0 % 111.0 %

20 Pulp production 5 88 144 -56 61.3 % 67.1 %

21 Paper production 142 6,176 5,323 853 116.0 % 119.0 %

22 Carbon black production 4 442 608 -167 72.6 % 74.8 %

23 Production of nitric acid 8 716 681 35 105.1 % 106.6 %

24 Production of adipic acid 3 1,011 132 879 767.3 % 816.0 %

25
Production of glyoxal and 
glyoxylic acid

1 8 10 -2 79.2 % 72.2 %

26 Ammonia production 5 3,596 4,455 -859 80.7 % 80.6 %

27
Production of bulk organic 
chemicals

116 9,004 8,259 745 109.0 % 111.4 %

28
Production of hydrogen 
and synthesis gas

15 1,586 1,718 -132 92.3 % 89.4 %

29 Soda production 6 1,045 604 441 173.0 % 187.0 %

Industry 891 124.787 125.913 -1.125 99,1 % 103,2 %

Total 1833 149.093 437.647 -288.554 34,1 % 33,9 %

 * Without considering possible adjustments for the transferring of waste gases and for heat imports 
As of 02/05/2018

The operators of the 891 installations with industrial activities received for the 2017 reporting year a total 
allocation of 124.8 million emission allowances. This compares with the total verified emissions of  
125.9 million tonnes of carbon dioxide equivalents. The allocation corresponded to 99.1 percent of the 
surrender obligations of these installations (103.2 percent in 2016) and was thereby below the 100-percent 
mark for the first time since the start of the third trading period. The average allocation coverage was noticeably 
below the level of the previous year since the allocation amounts for growing emissions (plus 2.3 percent) 
declined by 1.8 percent.
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The adjusted allocation coverage90 at 84.5 percent (2016: 87.6 percent) is well below the 100-percent mark (see 
the following sections with Table 30 and Table 31).

The situation is different for the 942 energy installations (Activities 2 to 6). Due to the discontinuation of the 
free allocation for power generation in the third trading period, in 2017 the ratio of allocation to verified 
emissions was only 7.8 percent on average, thus slightly lower than in the previous year (2016: eight percent). 
Overall, the energy installations received in 2017 an allocation of 24.3 million emission allowances for heat 
generation, while the verified emissions amounted to 311.7 million tonnes of carbon dioxide equivalents. The 
allocation of these installations at 7.5 percent clearly fell sharper than the emissions, which however was also 
5.4 percent lower than in the previous year. The noticeable decrease in allocation can be attributed to the fact 
that no carbon leakage risk applies to a significant part of the allocation to energy installations (see Section 
2.1).

In addition to the energy sector, also power generation in industry is no longer allocated free of charge. This 
applies, for example, to refineries and to the paper industry, since (heat and) power stations are usually in 
operation in both industries.

Refineries received an allocation in 2017 that corresponded therefore to only 75.4 percent of their verified 
emissions (75.6 percent in 2016). In the paper industry on the other hand, the allocation coverage does not 
show that part of the emissions are attributable to power generation. In particular, these installations even 
indicated through the allocation rules for cross-boundary heat flows that they had an allocation surplus of free 
emission allowances (see Section 2.7). In the installations of the paper industry, the ratio of allocation to 
verified emissions was 116 percent (119 percent in 2016). 

Installations for the production of pig iron and steel received nominally a clearly higher allocation 
(146.3 percent, 2016: 155.7 percent) compared with the emissions. This is substantiated through the allocation 
rules for the emissions-intensive waste gases that arise in integrated iron and steel works but that are partially 
transferred to other installations. The overall allocation coverage of the investigated iron and steel industry 
adjusted by the allocation amount for the transferring of waste gases from iron, steel and coke production is 
around 86 percent (see Section 2.4). 

Allocation status taking into account waste gases from iron, steel and coke production and heat 
imports
The allocation that can be traced back to waste gases transferred from iron, steel and coke production and 
heat imports from other installations subject to emissions trading has a significant impact on the allocation 
coverage for the sectors concerned. An estimated 15.2 million emission allowances could be assigned in 2017 
to waste gas transfer from industry to energy installations and around 3.2 million emission allowances to heat 
imports from industry to energy installations.91

Assuming that these allocation amounts were settled among industry and energy sector operators, the industry 
sector exhibited a deficit of around 19.5 million emission allowances in 2017. Thus the allocation coverage 
would be 84.5 for the industry sector instead of the above-mentioned 99.1 percent, which corresponds to a 
clear deficit. Affected here are the iron and steel, paper and pulp and the chemical industry sectors (see Table 
30).

Conversely, under the assumptions made for the energy sector, the coverage as ratio of adjusted allocation to 
verified emissions for 2017 increased from 7.8 to 13.7 percent. Table 30 summarises the allocation status 
adjusted by transferred waste gases from iron, steel and coke production and imported heat for 2017 on the 
sector level.

90 See explanations to ‚adjusted allocation coverage‘ in the glossary (Chapter 9).
91 See „Explanations for allocation estimates“ in Sections 2.1 Energy installations, 2.4 Iron and steel industry incl. coking plants, 2.7 Paper and pulp industry 

and 2.8 Chemical industry.



712017 greenhouse gas emissions: stationary installations and aviation subject to emissions trading in Germany

Table 30: Adjusted allocation coverage (taking into account waste gases from iron, steel and coke 
production and heat imports)

Industry  Sectors
No. of 

installations

2017 
Allocation 

amount
[1000 EUA]

2017 VET  
[kt CO2eq] 

2017 
allocation

surplus

2017 
allocation 
coverage*

Adjusted 2017 
allocation 
amount** 

[1000 EUA]

Adjusted 
2017 

allocation 
coverage**

Energy Energy  
installations

942 24,306 311,735 -287,429 7.8 % 42,696 13.7 %

Energy 942 24,306 311,735 -287,429 7.8 % 42,696 13.7 %

Industry Refineries 23 18,968 25,160 -6,192 75.4 % 18,968 75.4 %

Iron and steel 125 47,657 37,813 9,844 126.0 % 32,493 85.9 %

Non-ferrous metals 39 2,300 2,632 -332 87.4 % 2,300 87.4 %

Industrial and  
building lime

40 6,267 7,395 -1,128 84.7 % 6,267 84.7 %

Cement clinker 36 17,515 20,466 -2,951 85.6 % 17,515 85.6 %

Other mineral-pro-
cessing industry

255 6,607 8,403 -1,796 78.6 % 6,607 78.6 %

Paper and pulp 147 6,265 5,468 797 114.6 % 4,577 83.7 %

Chemical industry 186 18,719 17,982 737 104,1 % 17,182 95.6 %

Other combustion 
plants

40 489 594 -105 82.3 % 489 82.3 %

Industry    891 124,787 125,913 -1,125 99.1 % 106,398 84.5 %

Total 1833 149,093 437,647 -288,554 34.1 % 149,094 34.1 %

 * Without considering possible adjustments for waste gas transfers and heat imports 
** Considering possible adjustments for waste gas transfers and heat imports 

As of 02/05/2018

Table 31 and Figure 44 show the adjusted coverage trend during the third trading period. As for 2013, the start 
of the third trading period, both the energy and industry installations received on average a declining coverage 
(see Table 30). This basic trend holds also on the sector level, although the adjusted allocation coverage for a 
few of the years certainly exceeded the value of the previous year (see Figure 44). For these years the change of 
the adjusted allocation in the affected sectors was overcompensated by a counteracting larger reduction of the 
emissions.

Table 31: Adjusted coverage since 2013

Industry/ 
sector

2013 allocation 
coverage*

2014 allocation 
coverage*

2015 allocation 
coverage*

2016 allocation 
coverage*

2017 allocation 
coverage*

Energy 15.1 % 15.2 % 14.4 % 13.8 % 13.7 %

Industry 92.9 % 92.0 % 89.6 % 87.6 % 84.5 %
 * Considering possible adjustments for waste gas transfers and heat imports 

As of 02/05/2018
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Figure 44:  Adjusted coverage trend of the biggest emission sources among the industry sectors since 
2013

Allocation status in the overall 2008 to 2017 period
Besides the 2017 allocation surpluses (deficits), also the corresponding figures from the previous years for the 
installations considered in this report are included below in order to obtain an extended review of the current 
allocation status. This seems appropriate because emission allowances allocated since 2008 could be converted 
into emission allowances for the current trading period and therefore can continue to be used for surrender 
obligations in emissions trading (in so-called „banking“).

For industrial activities, an overall cumulative allocation surplus resulted from the balance of free allocation 
and verified emissions in the second trading period (2008 to 2012) totalling 99.7 million allowances.92

Under the assumption that the allocations for transferred waste gases from iron, steel and coke production and 
imported heat (96.8 million allowances for 2013 to 2017) have been settled between the operators of the 
industry and energy sectors, the industry sector exhibits a cumulated deficit of 66.1 million emissions allo-
wances for the first five years of the current trading period. This deficit grew continuously in the past years but 
is up to now still fully offset by the surpluses accrued in the second trading period. The total allocation surplus 
for industrial activities in the period from 2008 to 2017 would be in total 33.6 million emission allowances 
according to this delineation. If the trend to date continues until the end of the current trading period, this 
calculated surplus will completely melt away. Table 32 summarises the aggregated results differentiated by 
industry and energy sectors.

92 Including the redistribution of emission allowances for transferred waste gases pursuant to § 11 of the 2012 Allocation Act
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Table 32: Aggregated allocation status in the second and third trading periods

Industry / sector No. of 
installations

Cumulative allocation surplus

Adjusted
2008-2012* 

[M EUA]

Adjusted 
2013-2017**

[M EUA]

Total adjusted
2008-2017**

[M EUA]

Energy 942 -366.0 -1,420.2 -1,786.2

Industry 891 99.7 -66.1 33.6

Refineries 23 14.8 -26.2 -11.4

Iron and steel 125 52.1 -16.8 35.3

Non-ferrous metals 39 0.0 -1.0 -1.0

Cement clinker 36 4.9 -6.5 -1.6

Industry and building lime 40 9.5 -4.7 4.8

Other mineral processing 
industry

255 6.1 -7.3 -1.2

Paper and pulp 147 7.5 -3.4 4.1

Chemical industry 186 4.7 -0.1 4.6

Other combustion plants 40 0.0 -0.2 -0.2

Total 1,833 -266.3 -1,486.3 -1,752.6
 * Incl. redistribution of emission allowances for transferred waste gases pursuant to § 11 Allocation Act 

** Considering possible adjustments for waste gas transfers and heat imports 
As of 02/05/2018

Unlike in the industrial sector, this resulted in an allocation deficit of 366 million emission allowances for the 
energy installations already in the second trading period. Apart from the ambitious level of the benchmarks at 
the time and the proportional cuts to secure the budget, this is also due to the fact that the free allocation for 
power generation was already reduced in Germany in the second trading period in favour of auctioning emis-
sion allowances.93 Auctioning has been the exclusive standard for power generation in Europe since the start of 
the third trading period. The cumulative shortfall increased thereby in the energy sector up to and including 
2017 to a total of 1,786.2 million emission allowances (1,420.2 million allowances of it in the third trading 
period) when the balance from the second trading period is taken into account and assuming an adjustment of 
the free allocation for waste gases and heat imports between the industry sectors and the energy sector.

Use of project credits
In assessing the cumulated allocation deficits and surpluses, it is important to note that in addition to emission 
allowances (EUA), operators were also able to surrender project credits (CER/ERU from CDM/JI) in the second 
trading period. German operators were allowed to surrender CER/ERU up to an amount equal to 22 percent of 
their allocation. Unused entitlements generally continue to remain in effect in the third trading period.94 Opera-
tors without prior claims can basically use CER/ERU up to an amount equal to 4.5 percent of their aggregated 
emissions in the third trading period. Since the prices of project credits are always below the EUA price levels, 
their claim for use leads to an effective relaxation of the allocation situation for the installations concerned  
(see the following section with Figure 45 and Table 33).

The total claim to use project credits currently stands at 398.5 million allowances for the 1,833 installations 
considered in this report. This claim relates to the entire 2008-2020 period.95 265.5 million project credits 
thereof have already been used for surrender in the second trading period (2008-2012). Another 117.5 million 
credits were used by the installations in the current trading period for conversion into EUA.

93 The free allocation for power generation was reduced in accordance with the provisions of § 20 of the 2012 Allocation Act by 38 million allocations yearly 
favouring the sales budget.

94 CER/ERU are however no longer directly usable for surrendering, but must be converted in the Union Registry to EUA.
95 Besides claims from the second trading period, the specified total claim also takes into account claims that derive from the emissions for the 2013 to 2017 

reporting years. As the third trading period proceeds, the total claim will continue to increase, depending on the verified emissions from 2018 to 2020.
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A residual claim for use totalling 15.5 million project credits currently remains based on the total specified 
claim. This corresponds to 3.9 percent of all identified German installations’ total specified claim. For the 942 
energy installations, the residual claims amount to 12.8 million project credits, or 5.2 percent of their total 
claim. The 891 industrial installations can convert 2.7 million credits into EUA (which is 1.7 percent of their 
total claim). Table 33 summarises the aggregated results differentiated by industry and energy sectors.

Table 33: Surrendered and converted project credits in the second and third trading periods

Industry  No. of 
installations 

CER/ERU 
utilisation claim
2008-2020 total

[M]

CER/ERU 
surrendered for

2008-2012
[M]

CER/ERU 
converted in 
2013-2020

[M]

CER/ERU residual 
utilisation claim 

2008-2020
[M]

Energy 942 245.6 141.4 91.3 12.8

Industry 891 153.0 124.2 26.1 2.7

Total 1,833 398.5 265.5 117.5 15.5
 As of 02/05/2018 

EUA und project credit price trends
The EUA price history has been subject to strong fluctuations in the past. At the start of the second trading 
period the EUA price reached a level of 25 to 30 euros. Until the start of 2009 prices fell initially to less than  
ten euros, then stabilised at about 15 euros between 2009 and 2011. From mid-2011 the price has dropped 
continuously. In April 2013, finally, the lowest level of under three euros was reached since the start of the 
second trading period. The price stabilised again gradually by the end of 2015 and climbed to a level of about 
eight euros, but another price fall to around five euros occurred around the turn of 2015/2016. Since then the 
price fluctuated in a range between four and seven euros, and in May 2017 a constant upwards trend began for 
the carbon market. It clearly strengthened in September 2017. At the end of March 2018, at over 14 euros the 
highest point in trading was reached since mid-2011. With it the EUA price tripled within only ten months. 
Currently (as of 14th May 2018) the prices lie around 14 to 15 euros.

Since 2008 the project credit (CER/ERU) price level has always moved below the EUA price. The relative price 
difference between this and the EUA has increased since the end of the second trading period. Currently, an 
exchange-traded CER is only listed at around 20 cents. This corresponds to about 1.5 percent of an EUA’s market 
value. Figure 45 shows the price trends for EUA and CER/ERU in the period from January 2008 to April 2018.
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Figure 45: Price trends of emission allowances (EUA) and international project credits (CER) in the second 
and third trading periods

In addition, Table 34 shows the average EUA and CER prices for the completed second and the current third 
trading period and the 2017 calendar year.96 The average price for EUA was 13.62 euros (CER: 10.00 euros) in 
the second trading period and 6.18 euros (CER: 0.33 euros) in the period from January 2013 to April 2018.  
In the 2017 calendar year the prices were 5.84 euros (EUA) and 0.22 euros (CER).

Table 34: Average prices for emission allowances (EUAs) and international project credits (CERs) in the 
second and third trading period

Time period
2nd trading period
03/2008-04/2013

[Euro]

3rd trading period
01/2013-04/2018

[Euro]

3rd trading period
01/2017-12/2017

[Euro]

EUA price* 13.62 6.18 5.84

CER price** 10.00 0.33 0.22
 * VWAP ICE EUA front-December 

** ICE CER front-December Source: ICE, Thomson Reuters Eikon, DEHSt calculation 
As of 02/05/2018

96 The reference contract for the following consideration is taken as the futures contract traded on the London Energy and Commodity Exchange ICE in Decem-
ber of the current or following year (the so-called front-December futures) on EUA and CER.
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3.2 Germany and Europe: emissions and surplus trends (stationary sector)
According to the European Commission, emissions from the approximately 10,800 ETS installations in those 
States that participate in the European emissions trading scheme (EU 28 plus Iceland, Liechtenstein and 
Norway) increased by 0.3 percent in 2017 to around 1.75 billion tonnes of carbon dioxide equivalents.97  
The stationary emissions were thus lower than the maximum available distribution volume in 2017 (nominal 
cap) which amounted to 1.93 billion emission allowances. However, they were slightly higher than the amount 
of allowances actually allocated and auctioned free of charge during the year. The surplus at the end of 2017 
therefore continued to decline, albeit to a very small extent, and amounted to approximately 1.655 billion 
emission allowances, according to the European Commission.98

3.2.1 Emissions trends in the EU ETS and in Germany
According to the European Commission, emissions from installations participating in the ETS (EU 31)  
increased in 2017 compared to the previous year for the first time since 2010, namely by 0.3 percent to around 
1.75 billion tonnes of carbon dioxide equivalents. One of the main reasons for this was the strong increase in 
industrial production, particularly in metal production and mineral processing99. However, emissions have met 
or remained well below the nominal cap in all years since 2014, the nominal cap was 1.816 billion tonnes of 
carbon dioxide equivalents in 2020. Emissions from German installations reduced the EU emissions growth in 
2017 – they were around 3.4 percent below the previous year‘s level at around 438 million tonnes of carbon 
dioxide equivalents.

Since the start of emissions trading in 2005, ETS emissions decreased by around 26 percent across Europe, 
much more than in Germany where emissions decreased by around 15 percent in the same period (see Figure 
46). Following a slight emission increase in the first trading period, ETS emissions decreased significantly 
across Europe, especially in the second trading period due to the economic and financial crisis (2008/2009) 
(minus twelve percent between 2008 and 2012 or 2.4 percent on average per year). The decrease of emissions 
continued in the first four years of the third trading period. Between 2013 and 2017 emissions only decreased 
by about eight percent (on average, minus 1.6 percent per year).

The emissions trend in the ETS Member States varies greatly. Among the top five emitters of the Member States 
(i.e. Germany, Poland, Italy, the United Kingdom and Spain), between the start of emissions trading in 2005 and 
2016, the biggest decrease in ETS emissions was in the UK (minus 46 percent), then Spain (minus 38 percent) 
and Italy (minus 37 percent). Emissions in Germany and Poland declined comparatively less (minus 13 percent 
and minus 11 percent, respectively), as shown by Figure 46. However, emissions in Poland, Italy and Spain 
increased significantly in 2017, while emissions in Germany and the United Kingdom declined.

97 See COM 2018d.
98 See COM 2018c.
99 In 2017, industrial production increased by 3.5 percent compared to the previous year, metal production by 3.5 percent, and the production of minerals 

by as much as 4 percent (Eurostat 2018b). According to the World Steel Association, the EU 28 produced 4.1 percent more crude steel in 2017 than in the 
previous year (WSA 2018). See also Agora 2018.
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Figure 46:  Emissions trend of the largest European emitters compared to the stationary ETS emissions of 
all Member States (2005 emissions plus emission estimate for the extended scope of the third 
trading period = 100 percent)100

The emissions trend in the ETS is mainly determined by the energy and combustion installations which 
accounted for 67 percent of ETS emissions in 2016101. While industrial emissions decreased much more sharply 
than the emissions from combustion installations in the second trading period which was marked by the 
financial and economic crisis (minus 19 percent between 2008 and 2012 and minus 9 percent respectively), 
combustion installations were responsible for the decrease in total ETS emissions during the first four years of 
the third trading period. Between 2013 and 2016, emissions from combustion installations decreased by  
12 percent while industrial emissions remained largely unchanged at a minus of one percent. The combustion 
emissions trend is in particular due to changes in the electricity mix in the EU. In the same period, power 
generation from coal declined by 20 percent in favour of renewable energies (plus ten percent) and lower-emis-
sion natural gas (plus 18 percent).102

Stationary ETS emissions trend in the five largest emitters among the Member States
The five Member States Germany, Poland, Italy, the United Kingdom and Spain are the largest emitters among 
the Member States and together account for around 62 percent (2016) of total ETS emissions.

These five Member States have remained the same since 2005 and their share of total emissions,

taken together, has been stable for almost all years. However, the order has changed: while Great Britain was 
still the second largest emitter behind Germany in 2005, emissions from UK ETS installations were lower than 
in Poland in 2015 and also lower than in Italy in 2016 and 2017.

The ETS emissions trend in all countries is heavily influenced by energy and combustion installations. However, 
there are large country-specific differences. The emissions from energy and combustion installations, especially 
in Poland, United Kingdom and Germany, dominate, while the industrial emissions in these three countries 
account for only a small share of the total ETS emissions.

The 2016 share of industrial emissions was 19 percent in Poland, 26 percent in the United Kingdom and  
27 percent in Germany. However, at 40 percent and 46 percent respectively, Italy and Spain have higher shares 
of industrial emissions in the total ETS emissions. This means that the economic development in the emissi-
on-intensive sectors has a stronger influence on the overall emissions trend.

100  2017 figures are preliminary. Sources: 2017 EEA for the 2005-2016 period, EU 2018b for 2017
101 The data differentiated by sector is not yet available at the time of printing deadline. Therefore, the evaluations in this section refer to the last year availab-

le in the ETS Dataviewer of the EEA.
102 DG Ener 2018
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Figure 47:  ETS emissions trend in the five Member States with the highest emissions

Figure 47 shows the emissions trend in these five countries separately for combustion and industrial installa-
tions since the beginning of the third trading period. Currently, there is only preliminary data on the states’ total 
emissions for 2017. The upper part of the figure shows the percentage change in emissions compared to 2013. 
Significant differences between the countries and sectors can be identified, for which explanatory ideas are 
described below. For this purpose, the country-specific trends in power generation and the cement clinker, iron 
and steel production and refineries103 sectors that are relevant for the emissions trend were examined. 

With around 26 percent (2016), Germany accounts for the largest share of the total ETS emissions. Energy and 
combustion installations account for almost three-quarters of ETS emissions and therefore also determine the 
emissions trend since the beginning of the third trading period. While emissions from energy and combustion 
installations decreased by 8% between 2013 and 2016, emissions from industrial installations during the same 
period did not change. More detailed information on the individual industrial sectors can be found in the 
respective sector chapters of this report.

Figure 48 shows the industrial emissions trend, particularly in refineries, steel and cement production in 
Poland, Italy, UK and Spain in the 2013-2016 period.

103 For the sake of simplicity, only the emissions from the activities of cement clinker production (29), pig iron and steel production (24) and refineries (21) 
were considered. All considered Member States, except Poland, had an industrial emissions share of more than 55 percent in 2016. If coking plants 
and processing are also added to iron and steel in Poland, the share of the three major sectors in ETS industrial emissions is also more than 50 percent. 
The evaluations included emissions data from the European Environment Agency (ETS Dataviewer), power generation and refinery production data from 
EUROSTAT (DG Ener 2018) and national sources (AGEB, BEIS, PSE, RED, TERNA), production data from the World Steel Association and production data from 
the national cement associations (AITEC, MPA, OFICEMEN, POLSKICEMENT). 
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Poland is the second largest Member State in terms of emissions in the EU ETS with a share of eleven percent in 
2016. The emissions trend in the ETS is mainly determined by emission-intensive power generation in Poland 
as well: the reduction of emissions from energy and combustion installations by six percent between 2013 and 
2016 was accompanied by a decline in power generation from lignite and hard coal of the same magnitude over 
the same period. However, the share of coal in power generation is still very high (82 percent in 2016 and  
79 percent in 2017). By contrast, emissions from industrial installations covered by the ETS in Poland have 
increased by six percent since the beginning of the third trading period. This is presumably explained by 
production increases in some emission-intensive sectors in the 2013 to 2016 period, particularly in cement 
clinker production (plus eleven percent), steel production (plus 13 percent) and refinery production (plus seven 
percent).
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Figure 48:  Trend of the industrial emissions covered by the ETS in Poland, Italy, the United Kingdom and 
Spain, and production trend of refineries, steel production and cement production

Italy was the third largest Member State in 2016, accounting for nine percent of the European ETS emissions. 
Like Spain, Italy was affected far more by the economic and financial crisis than Germany and Poland, so that 
production and emissions of the emission-intensive industries such as cement clinker, iron and steel production 
and refineries have decreased sharply since 2008/2009. Power generation in 2016 was still around five percent 
below the 2005 starting level. 

However, power generation in Italy is characterised less by coal than by natural gas and increasingly by renewa-
bles: while natural gas accounted for 44 percent of power generation in 2016 and renewable energy contributed 
38 percent, coal accounted for a share of only twelve percent, meaning that the decrease in power generation by 
coal (minus 21 percent compared to 2013) has a lower impact on emissions. Overall, emissions from Italian 
energy and combustion installations decreased by six percent between 2013 and 2016. In 2017, emissions are 
likely to have increased again somewhat because power generation from fossil-fuelled power plants increased 
by 5.2 percent compared to 2016 due to the low contribution of hydropower plants.104

The decrease of emissions continued in the Italian industrial sector between 2013 and 2016, albeit to a lesser 
extent than during the second trading period (on average, minus 1.3 percent per year between 2013 and 2016 
compared to an average of minus 4.1 percent per year between 2008 and 2012). 

104 See TERNA 2018.
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A key factor influencing the industrial emissions trend in Italy is cement clinker production. Their share of 
industrial ETS emissions has decreased from 33 percent (2005) to 20 percent (2016). Production and emissions 
in 2016 were 55 and 56 percent lower than in 2005, respectively. The decrease in production and emissions 
continued in the third trading period. Between 2013 and 2016, emissions from cement clinker production 
decreased by 15 percent. Production decreased by 13 percent during the same period. In contrast, emissions 
from refineries, which account for around 30 percent of Italian industrial emissions, were largely stable during 
the first four years of the third trading period. Emissions from pig iron and steel production decreased by nine 
percent, while production decreased by only three percent over the same period.105 

Compared to the other Member States, emissions in the United Kingdom decreased even more significantly in 
the third trading period: emissions decreased by 35 percent between 2013 and 2016. Preliminary figures for 
2017 indicate a further emissions reduction in the country. The United Kingdom‘s share of ETS emissions in 
2016 was only eight percent. This is mainly due to very strong changes in power generation in the UK: power 
generation decreased by 16 percent between 2005 and 2017. At the same time, more and more power is 
generated from renewable energies. Conversely, hard coal-fired power generation has been steadily and massi-
vely declining since the introduction of the so-called Carbon Price Floor, an additional levy for power generators 
of currently 18 pounds per tonne of carbon dioxide emitted (minus 83 percent in the 2005 to 2017 period).106 
The 2017 share of coal in power generation was only seven percent.

However, the sharp decrease in the number of industrial installations covered by the ETS since 2013 has also 
been noticeable in comparison with trends in the other Member States. While industrial emissions in most 
Member States decreased only slightly or even increased between 2013 and 2016, emissions from British 
industrial installations decreased by 18 percent during this period. This trend could mainly be driven by a conti-
nuous decline in the production of refineries and a significant drop in the production of iron and steel. British 
steel production decreased by 36 percent between 2013 and 2016 due to the decommissioning of some installa-
tions as well as reduced production while emissions from steel production even decreased to half of the 2013 
figure over the same period.

In Spain, ETS emissions have also decreased significantly since 2005 (minus 38 percent in the 2005 to 2016 
period). However, since the beginning of the third trading period, emissions have increased again slightly and 
even significantly in 2017. The emissions from energy and combustion installations decreased by four percent 
during the 2013-2016 period. At the same time, emissions from Spanish industrial installations increased by 
six percent. At 46 percent, the latter make a high contribution to the total Spanish ETS emissions, same as in 
Italy. The emissions from energy and combustion installations are highly volatile since they depend heavily on 
the availability of hydropower in individual years. In 2016, the contribution to power generation of renewable 
energies was very high at around 39 percent. Coal-fired power plants are increasingly being used107 in dry years 
such as 2015 or 2017.

Overall, however, power generation from coal decreased significantly as a result of the expansion of renewable 
energies and less power generation (minus 49 percent in the 2005-2016 period, minus 38 percent by 2017108).

The emissions from Spanish industrial installations have again increased since 2013 due to the economic trend 
following the strong decline in the second trading period (minus 24 percent between 2008 and 2012). In Spain, 
as in Italy, cement clinker production is a key driver of the emissions trend in the ETS. In 2005, cement clinker 
production accounted for 42 percent of ETS industrial emissions, compared to 26 percent in 2016. Cement 
clinker production in 2013 decreased to around 46 percent of the 2005 level. Since then, production and 
emissions in this sector have been increasing again (plus 23 and 26 percent in the 2013-2016 period). Emis-
sions from steel production increased even more than production (see Figure 48).

105 In 2017, Italy produced around 2.7 percent more steel than in 2016, about the same as in 2013 (WSA 2018). The Italian steel emissions are therefore likely 
to have increased again.

106 See BEIS 2018.
107 See DG ENER 2018, ENTSOE (2016), Agora (2018).
108 See RED 2018.
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3.2.2 Emissions and available emission allowances in the EU ETS 

Status in the Member States
Figure 49 shows the emissions and the emission allowances allocated and auctioned free of charge in each 
Member State. Member States’ auction volumes were again slightly higher compared to the previous year 
because the auction volume reduction has expired due to the so-called backloading. The sum of emission 
allowances auctioned and allocated free of charge was therefore higher than the emissions from the installa-
tions in the majority of the EU ETS countries109, unlike in the previous year.
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Figure 49:  Emissions, free allocation and auction amounts for 2017 compared to all countries 
participating in the EU ETS

One reason for the differences in the ratio of auctioned to freely allocated emission allowances and the emis-
sions between Member States is the allocation key for national auction amounts which causes a redistribution 
in favour of certain states under Article 10(2) of the Emissions Trading Directive. Thus, Member States with a 
larger decrease in emissions have a more favourable ratio of auction amounts to emissions because the alloca-
tion key for the auction volumes and free allocation is based on historical emissions or activity rates. Some new 
Member States grant a transitional free allocation from their auction volumes for power generation (Article 10c 
of the Emissions Trading Directive). The illustration in the figure does not, however, allow for any conclusions 
about the actual shortfall of the total of all installations in a Member State because it does not include project 
credits and accumulated emission allowances from previous year110.

109 The comparison with the national auction volumes is purely mathematical since operators can acquire emission allowances from all Member States.
110 DEHSt only has data for Germany and the EU as a whole, not for individual Member States..
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In Germany, the 2017 emissions were around 92 million tonnes of carbon dioxide equivalents over the sum of 
emission allowances issued in the current year, either free of charge or by auction. If the consideration is 
expanded to account for project credits used, the 2013-2017 emissions in Germany were about 535 million 
higher than the sum of free allocation, of the German auction volumes111 and the project credits exchanged by 
the operators. The difference between supply (free allocations and auctioned allowances plus project credits) 
and emissions was still positive (265 million emission allowances) in the second trading period. Since 2015, 
German operators have had to purchase emission allowances abroad (i.e. from other countries operators or 
other Member States on the primary or secondary market) in order to cover their emissions. At the end of 2017, 
the cumulative net shortfall since 2008 for German operators was around 270 million emission allowances.

Demand and supply in the stationary sector (across the EU)

Since the middle of the second trading period, large surpluses of allowances have accumulated in the EU ETS 
which have contributed significantly to the price decline for emission allowances seen since mid-2011. Due to 
the possibility of transfer into the following trading periods (banking), the surpluses of the second trading 
period still affect the current market situation. Figure 50 shows the effect of the surplus transferred from 
previous years on the calculated available supply on the market in a year112. Considering the surplus transferred 
from previous years, the calculated available supply in 2017 was almost twice as high as the annual demand to 
cover the emissions.
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Figure 50:  Demand and supply in the overall system: comparison of emissions with the available emission 
allowances since 2005113 

111 Based on DEHSt’s evaluations of the EEX auction reports. The early auctioned emission allowances for the third trading period (called early auctions) are 
attributed to 2013.

112 Cumulative surplus data in the EU ETS often represents the surplus at the end of each year. Instead, the representation chosen here compares the supply 
availability in a year with the demand for the same year. The ‘cumulative surplus’ column section does not refer to the cumulative surplus up to the end 
of the year, but to the surplus transferred from the previous year and available in the actual year. The 2017 column section therefore corresponds to the 
cumulated surplus at the end of 2016. 

113 Sources: 2017 EEA for 2005-2016, COM 2018a and 2018b for 2017 or further, provisional information published by the EU Commission as well as EEX/ICE 
information on the auction volumes.
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The cumulative calculated surplus in the EU ETS (called amount in circulation), meaning the balance of avai-
lable emission allowances (free and auctioned emission allowances and used project credits) and verified 
emissions has decreased in 2015 and 2016 due to the reduced auction volumes (backloading) and the few still 
available usage options for project credits. The surplus continued to decrease slightly even though in 2017 
about 236 million more emission allowances were auctioned than in 2016 following the expiry of backloading. 
The official amount in circulation figure (called TNAC)114 published by the European Commission amounts to 
1.655 billion emission allowances. This figure is decisive for the auction volume reduction by the market 
stability reserve in the 01/01/2019 to 31/08/2019 period. The value published in the coming year (mid-May 
2019) is decisive for the auction volume reduction in the 01/09/2019 to 31/08/2020 period.

4 Emissions in aviation

4.1 The EU emissions trading trend in aviation
Aviation has also been included in the European Emissions Trading Scheme (EU ETS) in addition to stationary 
activities since the beginning of 2012. The Emissions trading obligation first included all flights that landed and 
took off (‘full scope’) within the European Economic Area (EEA)115 and also applied to aircraft operators’ flights 
that have their headquarters outside the EU. Monitoring and reporting obligations regarding their emissions 
have existed since the beginning of 2010.

The Emissions Trading Directive provides the delimitation of aviation emissions included in the EU ETS116. The 
scope of the Emissions Trading Directive was adjusted three times in previous years (see Table 47). First, the 
scope for the 2012 reporting year was significantly restricted by the so-called ‘stop-the-clock’ EU resolution117. 
In that year, the EU relinquished the sanctioning of violations of the reporting and surrender obligations for 
flights subject to emissions trading that started or ended outside the EEA, Switzerland or Croatia. This waivered 
a large number of flights to and from foreign countries from the reporting and surrendering obligation in 2012.

The scope was further reduced for a limited time between 2013 and 2016 (‘reduced scope’) by a Regulation of 
the European Parliament and of the Council of 16/04/2014118. Under the ‘reduced scope’, emissions from 
flights that start or end outside the EEA were no longer subject to emissions trading. Unlike in 2012, this also 
applied to flights from the EEA to Switzerland and back. In addition, non-commercial aircraft operators were 
excluded from emissions trading if their annual emissions based on the original scope were lower than 1,000 
tonnes of carbon dioxide119.

With the two temporary adjustments to the scope, the EU wanted to set a positive signal for the ongoing negotia-
tions at the level of the International Civil Aviation Organisation (ICAO) on a global instrument for reducing 
international aviation emissions.  

In December 2017, the European Parliament and Council adopted a Regulation120 to maintain the ‘reduced 
scope’ until the end of 2023. The Regulation also extended the exemption for non-commercial aircraft operators 
with annual emissions below 1,000 tonnes of carbon dioxide until 31/12/2030121.

With the continuation of the reduced scope, the 39th ICAO General Assembly in the autumn of 2016 was seen to 
introduce a global market-based measure to stabilise emissions from the international civil aviation at the 
2019-2020 level from 2021 onwards and to compensate for excess emissions (CORSIA)122. 

114 Total Number of Allowances in Circulation (TNAC). The figure published by the European Commission on 15/05/2018 is slightly above the surplus figure cal-
culated by DEHSt at the end of 2017, which is mainly due to the fact that the information provided by the Commission on the individual demand and supply 
components was collected on an earlier reporting date, 01/04/2018, see COM 2018c.

115 In addition to EU 27, the European Economic Area (EEA) also included Norway, Iceland and Liechtenstein in 2012 and 2013. Since joining the EU in 2014, 
Croatia also belongs to the EEA.

116 EHRL
117 EU 2013. The restriction of the scope only applied to operators who also agreed to a reduced allocation.
118 EU 2014
119 EU 2013. The restriction of the scope only applied to operators who also agreed to a reduced allocation.
120 Regulation (EU) 2017/2392 of the European Parliament and of the Council.
121 Related to the original scope.
122 Carbon Offsetting and Reduction Scheme for International Aviation, ICAO 2016
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In the first two phases of CORSIA (2021 to 2026 and 2024 to 2026), states may voluntarily decide to partici-
pate123. The EU and its Member States have already announced their intention to participate in this voluntary 
phase. As of 2027, participation is then mandatory for all States that are not exempted by CORSIA exceptions.

The current regulation maintaining the reduced scope will be reviewed at the European level following the 
specification of further details regarding the design of CORSIA124. Table 35 summarises the current development 
of the scope for aviation. 

Table 35: Overview of the EU ETS scope in aviation

Period Description of the 
scope[1]

Re
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ig
at

io
n Extent of scope

Geographic Exclusion criteria[2]

Flights to and 
between
EU ETS

Member  
States[3]

Flights to/
from third 
countries

Commercial 
operators[4]

Non-commer-
cial operators 

2010-2011 Full scope x - x x

Flights
< 243 per four 

months or
full scope emis-

sions 
< 10,000 t CO2/a

-
2012 Stop-the-clock x[5] x Switzerland, 

Croatia

2013-2016 Reduced scope x x[6] - Full scope 
Emissions 
< 1,000 t 
CO2/a [8]

From 2017[7] Reduced scope x x[6] -

[1] See Glossary for the definitions of scope. 
[2] Flights with a maximum take-off weight of less than 5,700 kg, military, police, customs, non-EU governments, research, sightseeing and training flights are excluded. 
[3] The Group of EU ETS Member States includes all EU Member States as well as Norway, Iceland and Liechtenstein (the latter has no airport). Since it joined the EU in 2014, Croatia 
belongs to the Group of EU ETS Member States. 
[4] Commercial operators are defined as operators that offer public transport services in exchange for remuneration. 
[5] Within the framework of stop-the-clock (StC) regulations, operators could choose to report for the StC scope or according to the ‘full scope’ and surrender accordingly. 
[6] Flights between EEA States and European areas in the outermost regions (i.e. Canary Islands) are thus exempt from the emissions trading obligation. 
[7] Regulation (EU) 2017/2392 of the European Parliament and of the Council. 
[8] The exemption holds according to the current view until 31/12/2020.

4.2 Assignment of aviation emissions to Member States
The assignment of ETS emissions to an EU Member State is organised fundamentally differently in aviation than 
in stationary activities.

The so-called territorial principle applies to stationary installations. Accordingly, the emissions from all statio-
nary installations in Germany are assigned to Germany.

Regarding emissions from aviation however, each aircraft operator is assigned to an administering Member 
State. This aims to simplify the administration for operators and enforcement authorities. The assignment is 
determined by the European country that grants the operating license. If the operator is a non-commercial 
operator or the operating license was issued outside the EU, the assignment will go to the EU Member State in 
which the aircraft operator has the largest estimated share of its emissions.

This system also differs significantly from the emission assignment in the national greenhouse gas inventory. In 
the inventory, a country is assigned all aviation emissions (whether subject to emissions trading or not) from 
flights starting within its territory. Within the framework of the EU ETS, Germany also administers flights that do 
not start in Germany; their emissions are not contained in the German greenhouse gas inventory. Furthermore, 
under the EU ETS, a part of the aviation emissions from flights starting in Germany are administered by other 
EU Member States. The emissions of these flights are in turn attributed to the German inventory.125

123 As of 2019, all states are required to monitor and report the emissions of international aviation. ‘Participation’ in this case means the obligation not only 
to report emissions from international aviation, but also to compensate for any relevant excess emissions by surrendering corresponding allowances. The 
compensation obligation for relevant excess emissions only applies to routes between participating states. However, this obligation applies to all aircraft 
operators regardless of their country of origin. The aim is to avoid distortions of competition.

124 Regulation (EU) 2017/2392 of the European Parliament and of the Council.
125 In addition, emissions included in the inventory are not fully covered by the scope of emissions trading. In principle, all aircraft flights with a maximum 

permissible take-off mass of less than 5,700 kilogrammes and flights by military, police, customs, non-EU governments, flights for research purposes, and 
sightseeing and training flights (see also Table 41) are not subject to emissions trading.
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Due to the differences in allocation described above, it is not possible to draw any direct conclusions about the 
German aviation emissions contained in the greenhouse gas inventory based on aviation emissions adminis-
tered by Germany in emissions trading. This circumstance must be taken into account when interpreting the 
following evaluations.

4.3 Overview of aircraft operators administered by Germany
According to the list of administrative Member States, Germany is responsible for around 500 aircraft operators 
for the 2017 reporting year. This assignment is purely administrative because not all of these operators perform 
activities subject to emissions trading every year. Furthermore, cases of decommissioning and insolvency 
proceedings are also included in this list. In addition, the number of aircraft operators with activities subject to 
emissions trading decreases significantly by excluding small emitters with less than 1,000 tonnes of carbon 
dioxide per year.

Table 36 summarises the number of operators subject to emissions trading that are administered by Germany, 
their emissions subject to emissions trading and the emission allowances allocated to them free of charge for 
the 2013-2017 period.

Table 36: Overview of aviation for the 2013-2017 period (reduced scope)

Year No. of operators Allocation amount 
[1000 EUA]

VET
[kt CO2eq] Allocation coverage

2013 62 5,160 8,610 59.9 %

2014 67 5,149 8,861 58.1 %

2015 67 5,101 8,929 57.1 %

2016 67 5,100 9,274 55.0 %

2017 72 5,098 9,105 56.0 %
 As of 02/05/2018 

72 of approximately 500 aircraft operators reported emissions from their flights subject to emissions trading for 
2017. Their emissions amounted to approximately 9.1 million tonnes of carbon dioxide. Overall, about 5.1 
million emission allowances were allocated to these operators.

The aviation emissions administered by Germany under the EU ETS have decreased by around 1.8 percent for 
the first time since the introduction of the reduced scope. They are nevertheless still slightly above the 2015 
level in 2017. However, this development should not be misinterpreted as a trend reversal since it is essentially 
due to the insolvency of Air Berlin, as will be explained in more detail in the following sections.

The aggregated emissions of the operators were well above their free allocation of emission allowances – as in 
all previous years of the third trading period. Their average allocation coverage126 amounted to about 56 percent 
of their emissions. It increased slightly compared to the previous year‘s figure for the first time, nevertheless 
remained below the levels of 2013 to 2015. This fact can be attributed to the reduced emissions at nearly 
constant allocation amounts.

Table 37 shows the VET emissions of aircraft operators administered by Germany separated into commercial 
and non-commercial operators. Thus, in the 2017 reporting year, about two-thirds of the operators had a 
commercial and about one third a non-commercial status. This ratio was the other way around in the 2012 
reporting year since flights operated by non-commercial aircraft operators with emissions below 1,000 tonnes 
of carbon dioxide per year were also subject to emissions trading.

126 The allocation coverage refers to the average ratio of free allocation to emissions subject to surrender (see also Glossary).
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Table 37: Aviation, number of aircraft operators, 2016 emissions and 2017 VET entries by operator 
category

Operator category No. of operators 2016 emissions
[kt CO2eq]

2017 VET  
[kt CO2eq]

2017 VET deviation 
from 2016 
emissions

Commercial 49 9,222 9,067 -155

Non-commercial 23 39 38 -1

Total 72 9,261 9,105 -156
 As of 02/05/2018 

The emissions from aircraft operators administered by Germany in 2017 are almost entirely due to commercial 
operators. Their 2017 share of total emissions127 was 99.6 percent as in the previous year. The emissions from 
the 23 non-commercial aircraft operators accounted for only 0.4 percent.
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Figure 51:  The largest aircraft operators administered by Germany

Together, the seven largest commercial emitters administered by Germany generated around 91 percent of the 
2017 total emissions (see Figure 51)128. Compared to 2016, there have been changes that reflect both changes in 
the market share of the aviation market as well as interdependencies between different operators129.

Significant shifts resulted from the increased emissions at Eurowings and the decreased emissions at Air Berlin 
and at Germanwings. Both are directly related since there has been an increasing shift of flights between the 
aircraft operators. The insolvency of Air Berlin has also led to a shift of flights to aircraft operators that are not 
administered by Germany 130.

127 Total emissions in this case and in the following mean CO2 emissions subject to emissions trading from all aircraft operators administered by Germany in 
2017.

128 The ‘largest operators administered by Germany’ are defined here in terms of their reduced-scope emissions subject to emissions trading in 2017.
129 See, among others, Airliners 2017
130 See, among others, Airliners 2017
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4.4 Emissions trend
Figure 52 shows the EU ETS aviation emissions administered by Germany for the period between 2010 and 
2017, meaning since the start of the reporting obligation. The emissions trend clearly reflects the adaptations of 
the scope of the Emissions Trading Directive described in Section 4.1. In 2010 and 2011, the emissions of all 
flights starting or landing in the EEA had to be reported (‘full scope’). For Germany, the emissions of these 2010 
and 2011 flights amounted to more than 52 million tonnes of carbon dioxide per reporting year.

The surrender obligation for emission allowances was introduced for the first time in 2012. However, the actual 
extent of emissions administered by Germany was reduced to only about 30 percent of the full scope due to the 
EU’s stop-the-clock resolution. It should be noted that in 2012, aircraft operators were free to choose between 
reporting their emissions in accordance with the full scope or only reporting emissions for flights within the 
European Economic Area – provided that they returned the free allocation for the remaining flights. Aircraft 
operators whose 2012 allocation was higher than their full-scope emissions therefore usually reported accor-
ding to the full application scope. In total, the emissions administered by Germany in 2012 amounted to around 
15.8 million tonnes of carbon dioxide. 

Restricting the scope to the reduced scope in 2013 reduced the volume of aviation emissions administered by 
Germany to approximately 20 percent of the full scope. Since 2013, emissions within the reduced scope have 
steadily increased from 8.6 to 9.3 million tonnes in 2016. This trend was interrupted for the first time in 2017 
with emissions of 9.1 million tonnes. A significant reason for this is the insolvency of the airline Air Berlin 
which was administered by Germany. The discontinuation of Air Berlin‘s capacity in 2017 could only be in part 
replaced by other airlines that are also partly administered by other Member States131. 
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Figure 52:  Aviation (aircraft operators administered by Germany), trend of emissions subject to emissions 
trading from 2010 to 2017

131 See ADV 2018, p.3
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53 of the 72 aircraft operators considered received a free allocation in the 2017 reporting year. On average, the 
free allocation covered 56 percent of the emissions from these aircraft operators.

The same as in previous years, non-commercial aircraft operators are covered by emission allowances to a much 
lesser extent than commercial operators132. At 4.1 percent, their 2017 allocation coverage was significantly 
lower than the 56.2 percent of commercial aircraft operators (see Table 38). The low coverage level can be 
attributed to the EU-wide allocation rules in aviation: the amount of free allocation results from the transport 
performance of the operators in tonne-kilometres in the 2010 base year as well as the aviation benchmark133. 
With regard to their transport performance, non-commercial aircraft operators have significantly higher fuel 
consumption and therefore higher emissions than commercial operators. This is usually due to the use of 
smaller aircraft types, the low utilisation rate and the mode of operation.

Table 38: Aviation, number of aircraft operators, allocation amounts, 2017 VET entries and allocation 
coverage

Operator 
category

No. of 
operators with 
an entered VET 

figure 

No. of 
operators 
with 2017 
allocation

2017 VET 
[kt CO2eq]

2017 
allocation 

amount
[1000 EUA]

2017 
allocation 
deviation 

from
2017 VET  
[kt CO2eq]

Allocation 
coverage

Commercial 49 38 9,067 5,096 -3,970 56.2 %

Non- 
commercial

23 15 38 2 -36 4.1 %

Gesamt 72 53 9,105 5,098 -4,007 56.0 %
 As of 02/05/2018

4.5 Emissions and available emission allowances for aviation at the 
European level

The previous sections presented the allocation and emissions trends for the aircraft operators administered by 
Germany. However, the 2017 emissions from these aircraft operators account for just over 14 percent of the total 
European aviation emissions of the EU ETS134. This section therefore serves to classify the German trend in the 
overall European context.

Figure 53 summarises the entire European situation. Accordingly, the total emissions of all aircraft operators 
subject to emissions trading in the EU ETS increased every year in the 2013 to 2017 period.

Figure 53 also shows that the total emissions in every year of the third trading period significantly exceed the 
available budget of emission allowances, which includes auctioned aviation allowances (EUAA) in addition to 
freely allocated allowances135. The 2012-2017 overall balance was around 107 million tonnes. This coverage 
deficit could be closed by aircraft operators through the purchase of EUAs from the stationary EU ETS136 since 
these can also be used to fulfil their surrender obligation. However, they also have the opportunity to use 
international project credits.137 The coverage deficit, including the international project credits used, corres-
ponds to the shortfall for EUAs and amounted to around 90 million tonnes in 2017 (see Figure 53).

132 For example, see DEHSt 2017.
133 See DEHSt 2012b, Section 3.1.2 ‘Allocation benchmarks‘.
134 The share was about 15 percent in the previous year, just over 16 percent at the beginning of the trading period and still at around 19 percent under the 

stop-the-clock. There were no European total figures published for 2010 and 2011, meaning that no German share can be derived for this period.
135 The special situation regarding free allocation in 2012 (optionally according to complete or stop-the-clock scope) requires attention in this case (see Secti-

on 4.1). This option resulted in a lower relative deficit compared to the following years.
136 However, operators of stationary installations cannot rely on aEUA.
137 The actual use of claims has not been reported in the EUTL since 2013, which is why the use claims are utilised in this case. For 2012, the claims accounted 

for 15 percent of the emissions verified this year (about 12.6 million allowances, with just under 11 million surrendered). Between 2013 and 2020, the 
total demand corresponds to 1.5 percent of the verified total emissions during the period in question.
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Figure 53:  Emissions, aEUA supply and coverage deficit for European aviation subject to emissions trading

In principle, the Emissions Trading Directive provides almost constant allocation and auction volumes for the 
individual reporting years in the 2013-2020 period138. However, large parts of the scheduled auction volumes 
were auctioned later than planned.139 Considerably more aEUAs were auctioned in 2014 and 2015 than origi-
nally planned because auctions were completely suspended in 2013. Planned and actual auction volumes 
coincided for the first time in 2016. This was also the case in 2017 and can be expected to continue in the 
following years.

Figure 53 summarises this situation and shows the actual budget available in a reporting year (stacked column) 
in addition to the emissions of aircraft operators. The budget consists of free allocation, the actual auction 
volumes and the claims for the use of international project credits. Striking a balance between the budget and 
emissions produces the coverage deficit. The figure shows the coverage deficit in a cumulative form in each 
year, i.e. including the previous years‘ figures. The 2013 annual increase in the cumulative coverage deficit was 
the greatest and it became progressively smaller in 2014 and 2015.

In order to be able to better assess the structural relationship between supply and demand in aviation, the 
figure also shows the planned aEUA supply where auction shifts are disregarded. 

The auction volumes are assigned to the year in which they are attributable in terms of their origin.140 In this 
comparison, a relatively constant supply faces increasing emissions. Structurally, the increase in the coverage 
deficit has thus accelerated steadily.

By aligning the actual auction volumes in 2016 with the relatively constant planned level, the actual trend in 
the development of the cumulative coverage deficit aligns with the structural trend. As a result, the increase in 
the 2017 coverage deficit was greater than in the previous year.

138 The total amount of aEUAs auctioned and allocated free of charge should amount to 97% in 2012 of the historical aviation emissions (2004-2006 average). 
In the third trading period (2013-2020), this amount should account for 95% of historical emissions multiplied by eight for each year of the period.

139 The shift of auction volumes was decided at the EU level in the course of the two legislative procedures for adapting the scope of the Emissions Trading 
Directive (see Section 4.1).
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5 States (Länder)

Table 39: Overview of the 2016 verified emissions per state (Land), by activities

2016 emissions  
[kt CO2eq]

State (Land)

Activity BB BE BW BV HB HE HH MW LS NW RP SH SL SN ST TH Total

1 Combustion 26 0 30 70 0 2 5 6 145 1.261 414 0 0 0 95 9 2,063

2 Energy conversion
≥ 50 MW RTI

39,381 6,755 17,235 8,583 6,286 6,255 7,205 3,334 20,563 148,341 5,048 3,467 7,632 32,167 9,730 976 322,959

3 Energy conversion
20–50 MW RTI

130 180 594 856 114 361 202 38 795 1.053 299 100 166 110 133 120 5,250

4 Energy conversion
20–50 MW RTI,
other fuels

0 0 10 2 0 0 0 0 40 70 0 0 0 0 0 31 153

5 Prime movers (engi-
nes)

0 0 0 9 0 0 0 0 40 0 0 0 0 0 0 0 49

6 Prime movers  
(turbines)

269 0 41 187 0 71 0 0 164 183 26 1 0 1 18 71 1,031

7 Refineries 3,766 0 2,836 3,682 0 0 950 0 1,286 7,889 0 2,336 0 0 2,547 0 25,293

8 Coking plants 0 0 0 0 0 0 0 0 0 2,999 0 0 861 0 0 0 3,861

9 Processing of metal 
ores

0 0 0 0 0 0 0 0 0 65 0 0 0 0 0 0 65

10 Production of pig iron 
and steel

1,593 0 131 160 2,619 38 83 0 4,638 13,179 0 0 4,546 80 0 41 27,110

11 Processing of ferrous 
metals

273 0 229 82 615 408 340 0 457 1,536 119 0 848 135 90 61 5,194

12 Production of primary 
aluminium

0 0 0 0 0 0 268 0 0 740 0 0 0 0 0 0 1,008

13 Processing of non-fer-
rous metals

0 0 18 159 0 0 219 0 152 713 59 0 57 100 129 0 1,607

14 Production of cement 
clinker

1,143 0 3,444 3,631 0 318 0 0 1,140 5,271 827 1,097 0 0 1,460 1,017 19,348

15 Lime production 410 0 394 1,025 0 397 0 81 830 3,900 494 0 0 0 1,375 173 9,079

16 Glass production 129 0 137 750 0 4 0 23 352 1,029 291 38 0 252 570 240 3,814

17 Ceramics production 110 0 96 692 32 24 0 0 215 314 151 0 26 156 97 92 2,006
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2016 emissions  
[kt CO2eq]

State (Land)

Activity BB BE BW BV HB HE HH MW LS NW RP SH SL SN ST TH Total

18 Production of mineral 
fibres

0 0 50 96 0 0 0 0 7 67 0 0 0 93 59 0 372

19 Gypsum production 96 0 21 81 0 0 0 0 20 28 0 0 0 23 0 0 269

20 Pulp production 0 0 0 17 0 0 0 0 4 0 0 0 0 0 74 49 144

21 Paper production 62 0 777 793 0 278 0 7 892 1,498 404 79 0 389 35 19 5,235

22 Carbon black  
production

0 0 0 0 0 0 0 0 0 606 0 0 0 0 0 0 606

23 Nitric acid production 0 0 0 0 0 0 0 184 0 45 376 0 0 47 33 0 685

24 Adipic acid production 0 0 0 0 0 0 0 0 0 22 0 0 0 0 104 0 126

25 Production of glyoxal 
and glyoxylic acid

0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 11

26 Ammonia production 0 0 0 0 0 0 0 0 0 652 1,542 0 0 0 2,354 0 4,548

27 Production of bulk 
organic chemicals

0 0 31 559 0 46 0 0 257 4,116 1,586 162 0 1,404 124 0 8,285

28 Production of hydro-
gen and synthesis gas

40 0 0 61 0 0 53 0 14 364 448 115 0 0 719 0 1,815

29 Soda production 0 0 0 0 0 0 0 0 0 154 78 0 0 0 337 0 569

Total 47,430 6,935 26,073 21,497 9,666 8,203 9,325 3,673 32,011 196,097 12,172 7,394 14,136 34,958 20,085 2,899 452,555

 As of 02/05/2018
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Table 40: Overview of the 2017 VET entries per state (Land), by activities
2017 VET  
[kt CO2eq] State (Land)

Activity BB BE BW BV HB HE HH MW LS NW RP SH SL SN ST TH Total
1 Combustion 28 0 28 65 0 2 4 5 149 1,393 420 0 0 0 96 11 2,200

2 Energy conversion
≥ 50 MW RTI

38,635 6,376 16,487 8,624 6,746 5,694 7,721 3,043 18,279 135,540 5,021 3,090 4,979 33,437 10,240 998 304,908

3 Energy conversion
20–50 MW RTI

128 176 594 890 117 399 205 32 792 1,085 292 100 219 110 132 121 5,392

4 Energy conversion
20–50 MW RTI,
other fuels

0 0 11 2 0 0 0 0 26 69 0 0 0 0 0 36 143

5 Prime movers (engines) 0 0 0 14 0 0 0 0 19 0 0 0 0 0 0 0 33

6 Prime movers  
(turbines)

289 0 60 246 0 118 0 0 193 210 31 0 0 0 21 88 1,257

7 Refineries 3,847 0 2,833 3,566 0 0 999 0 1,100 8,082 1 2,485 0 0 2,247 0 25,160

8 Coking plants 0 0 0 0 0 0 0 0 0 2,921 0 0 1,031 0 0 0 3,952

9 Processing of metal 
ores

0 0 0 0 0 0 0 0 0 69 0 0 0 0 0 0 69

10 Production of pig iron 
and steel

1,700 0 121 169 2,545 39 84 0 4,576 13,603 0 0 5,341 84 0 44 28,305

11 Processing of ferrous 
metals

293 0 233 95 624 425 346 0 463 1,635 124 0 893 134 86 62 5,412

12 Production of primary 
aluminium

0 0 0 0 0 0 273 0 0 737 0 0 0 0 0 0 1,010

13 Processing of non-fer-
rous metals

0 0 17 171 0 0 216 0 148 724 58 0 50 103 135 0 1,622

14 Production of cement 
clinker

1,310 0 3,716 3,765 0 316 0 0 1,223 5,490 889 1,072 0 0 1,619 1,067 20,466

15 Lime production 446 0 444 1,063 0 455 0 84 846 3,966 498 0 0 0 1,354 188 9,345

16 Glass production 122 0 141 753 0 4 0 20 350 1,005 289 38 0 243 534 240 3,740

17 Ceramics production 118 0 100 711 31 25 0 0 213 322 149 0 26 160 93 94 2,041

18 Production of mineral 
fibres

0 0 52 100 0 0 0 0 7 69 0 0 0 96 62 0 386

19 Gypsum production 96 0 23 82 0 0 0 0 19 25 0 0 0 24 0 0 269
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2017 VET  
[kt CO2eq] State (Land)

Activity BB BE BW BV HB HE HH MW LS NW RP SH SL SN ST TH Total
20 Pulp production 0 0 0 16 0 0 0 0 3 0 0 0 0 0 73 52 144

21 Paper production 67 0 793 752 0 263 0 7 916 1,535 411 132 0 392 36 19 5,323

22 Carbon black  
production

0 0 0 0 0 0 0 0 0 608 0 0 0 0 0 0 608

23 Nitric acid production 0 0 0 0 0 0 0 152 0 69 392 0 0 39 29 0 681

24 Adipic acid production 0 0 0 0 0 0 0 0 0 23 0 0 0 0 109 0 132

25 Production of glyoxal 
and glyoxylic acid

0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 10

26 Ammonia production 0 0 0 0 0 0 0 0 0 628 1,505 0 0 0 2,322 0 4,455

27 Production of bulk 
organic chemicals

0 0 47 543 0 54 0 0 254 4,034 1,639 169 0 1,386 135 0 8,259

28 Production of hydrogen 
and synthesis gas

37 0 0 54 0 0 52 0 13 386 393 123 0 0 660 0 1,718

29 Soda production 0 0 0 0 0 0 0 0 0 167 79 0 0 0 358 0 604

Total 47,117 6,553 25,700 21,681 10,062 7,792 9,899 3,343 29,589 184,396 12,200 7,209 12,540 36,207 20,341 3,019 437,647

As of 02/05/2018 
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Table 41: Overview of the 2017 allocation amounts per state (Land), by activities
2017 allocation amount

[1000 EUA] State (Land)

Activity BB BE BW BV HB HE HH MW LS NW RP SH SL SN ST TH Total
1 Combustion 40 0 27 30 0 44 2 7 107 1,053 395 0 0 0 101 1 1,807

2 Energy conversion
≥ 50 MW RTI

1,090 1,111 1,297 1,948 146 1,330 441 309 2,063 5,824 1,911 488 277 779 1,117 328 20,460

3 Energy conversion
20–50 MW RTI

56 81 370 469 58 283 146 68 542 590 172 43 111 52 53 85 3,178

4 Energy conversion
20–50 MW RTI,
other fuels

0 0 40 30 0 0 0 0 22 13 0 0 0 0 0 7 113

5 Prime movers (engines) 0 0 0 4 0 0 0 0 23 0 0 0 0 0 0 0 27

6 Prime movers  
(turbines)

91 0 24 75 0 34 0 0 122 99 13 0 0 1 11 57 528

7 Refineries 1,852 0 2,081 2,809 0 0 756 0 981 6,327 0 1,970 0 0 2,193 0 18,968

8 Coking plants 0 0 0 0 0 0 0 0 0 1,398 0 0 274 0 0 0 1,672

9 Processing of metal ores 0 0 0 0 0 0 0 0 0 66 0 0 0 0 0 0 66

10 Production of pig iron and 
steel

2,823 0 145 142 3,651 46 69 0 5,695 22,856 0 0 5,842 88 0 45 41,402

11 Processing of ferrous metals 245 0 213 75 265 336 299 0 427 1,674 116 0 610 106 93 57 4,516

12 Production of primary  
aluminium

0 0 0 0 0 0 202 0 0 670 0 0 0 0 0 0 872

13 Processing of non-ferrous 
metals

0 0 15 133 0 0 264 0 179 598 62 0 44 119 15 0 1,428

14 Production of cement clinker 1,281 0 2,773 3,215 0 235 0 0 981 4,873 677 953 0 0 1,659 868 17,515

15 Lime production 298 0 454 943 0 304 0 54 634 3,140 481 0 0 0 979 173 7,459

16 Glass production 93 0 126 642 0 4 0 6 285 806 184 32 0 204 464 187 3,034

17 Ceramics production 92 0 95 613 28 24 0 0 168 301 136 0 24 136 77 108 1,802

18 Production of mineral fibres 0 0 23 80 0 0 0 0 5 70 0 0 0 49 54 0 279

19 Gypsum production 94 0 28 91 0 0 0 0 23 34 0 0 0 23 0 0 293

20 Pulp production 0 0 9 9 0 0 0 0 8 0 0 0 0 0 42 21 88

21 Paper production 460 0 844 1,249 0 312 0 6 1,024 1,087 470 164 0 318 112 131 6,176
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2017 allocation amount
[1000 EUA] State (Land)

Activity BB BE BW BV HB HE HH MW LS NW RP SH SL SN ST TH Total
22 Carbon black  

production
0 0 0 0 0 0 0 0 0 442 0 0 0 0 0 0 442

23 Nitric acid production 0 0 0 0 0 0 0 268 0 160 230 0 0 26 32 0 716

24 Adipic acid production 0 0 0 0 0 0 0 0 0 214 561 0 0 0 237 0 1,011

25 Production of glyoxal and 
glyoxylic acid

0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 8

26 Ammonia production 0 0 0 0 0 0 0 0 0 510 1,391 0 0 0 1,695 0 3,596

27 Production of bulk organic 
chemicals

0 0 18 439 0 106 0 0 483 4,415 2,283 136 0 957 168 0 9,004

28 Production of hydrogen and 
synthesis gas

22 0 0 101 0 0 38 0 6 432 595 64 0 0 329 0 1,586

29 Soda production 0 0 0 0 0 0 0 0 0 213 98 0 0 0 733 0 1,045

Total 8,537 1,192 8,582 13,097 4,148 3,057 2,218 718 13,777 57,864 9,783 3,851 7,181 2,858 10,163 2,068 149,093

As of 02/05/2018 
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6 Main fuels by sectors

Table 42: 2017 emissions and allocations* for stationary installations in EU ETS using the main fuels 
natural gas, lignite and hard coal (*no redistribution of waste gases from iron, steel and coke 
production)

Sector/Activity Main fuel 
2017 allocation 

amount  
[1000 EUA]

2017 VET 
[kt CO2eq]

Energy installations Lignite 2,051 158,604

Hard coal 3,876 82,388

Natural gas 13,238 37,914

Other combustion plants Lignite 119 246

Hard coal 122 131

Natural gas 105 76

Refineries Natural gas 2,419 2,674

Iron and steel Hard coal 42,472 30,825

Natural gas 3,515 4,235

Non-ferrous metals Hard coal 221 279

Natural gas 852 991

Cement clinker Lignite 1,923 2,346

Industrial and building lime Lignite 4,232 5,201

Hard coal 809 927

Natural gas 1,150 1,170

Other mineral processing industry Lignite 290 740

Hard coal 438 623

Natural gas 4,654 5,624

Paper and pulp Lignite 269 551

Hard coal 261 752

Natural gas 4,372 3,843

Chemical industry Lignite 39 41

Hard coal 1,184 850

Natural gas 7,213 7,668

Sum 95,824 348,699

Complement: main fuel is not natural gas, hard coal 
or lignite

53,269 88,950

Total 149,093 437,649
 As of 02/05/2018 
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7 The ten largest installations in the energy and industrial sector
Table 43 shows the ten largest energy installations. Altogether, these ten installations account for about one 
third of emissions subject to emissions trading in the stationary sector and half of the emissions from energy 
installations.

Table 43: The ten largest energy installations (Activities 2 to 6) by emissions

Installation name (operator) 2017 VET  
[kt CO2eq]

Neurath Power Station (RWE Power AG) 29,900

Niederaußem Power Station (RWE Power AG) 27,174

Jänschwalde Power Station (Lausitz Energie Kraftwerke AG) 23,627

Weisweiler Power Station (RWE Power AG) 18,945

Schwarze Pumpe Power Station (Lausitz Energie Kraftwerke AG) 11,387

Lippendorf Power Station (Lausitz Energie Kraftwerke AG) * 11,376

Boxberg Werk IV Power Station (Lausitz Energie Kraftwerke AG) 10,583

Boxberg Werk III Power Station (Lausitz Energie Kraftwerke AG) 8,553

Mannheim Large Power Station (Grosskraftwerk Mannheim AG) ** 6,859

Moorburg Power Station (Vattenfall Kraftwerk Moorburg GmbH) 6,158

Total 154,562
*Lippendorf power station is a joint power station owned by LEAG (Lausitz Energy Power Stations AG) and EnBW (Energy Baden-Württemberg AG), each of which owns a block. 

**Mannheim Large Power Station is a joint power station of the following companies: RWE Generation SE (40 %), EnBW (32 %) and MVV RHE GmbH (28 %). 
As of 02/05/2018

The ten largest industrial installations emit considerably less and they are exclusively iron and steel industry 
installations or refineries. Their share of emissions subject to emissions trading in the stationary sector is less 
than nine percent, while they account for about 31 percent of the emissions from industrial installations.

Table 44: The ten largest industrial installations (Activities 1, 7 to 29) by emissions

Installation name (operator) 2017 VET  
[kt CO2eq]

ThyssenKrupp Steel Europe AG Integrated Iron and Steel Works in Duisburg (ThyssenKrupp Steel 
Europe AG)

7,967

Glocke (HKM Hüttenwerke Krupp Mannesmann GmbH) 5,135

Saar Pig Iron Association Amalgamated Installation (ROGESA Roheisengesellschaft Saar mbH) 4,620

Glocke (Salzgitter Flachstahl GmbH) 4,266

PCK Glocke Refinery (PCK Raffinerie GmbH) 3,847

Ruhr Oel GmbH - Scholven Works - CO2 Glocke (Ruhr Oel GmbH) 3,318

Works 1 and Works 2 (Mineralölraffinerie Oberrhein GmbH & Co. KG) 2,833

Amalgamated Installation (ArcelorMittal Bremen GmbH) 2,545

Wesseling refinery installations including power station, olefin plant (cracker), heavy oil gasifica-
tion and standby generators (Shell Deutschland Oil GmbH Rheinland Raffinerie Werk Wesseling)

2,184

Duisburg-Schwelgern Coking Plant (Pruna Betreiber GmbH) 2,110

Total 38,825
 As of 02/05/2018 
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8 Industries, sectors and activities in the EU ETS

Table 45: Activities (short description) according to Annex 1 TEHG and summary of sectors and fields
TEHG No. Activity Sector Industry
2 Energy conversion ≥ 50 MW RTI

Energy installation Energy
3 Energy conversion 20–50 MW RTI

4 Energy conversion 20–50 MW RTI, other fuels

5 Prime movers (engines) 

6 Prime movers (turbines)

1 Combustion Other combustion installations, iron and 
steel, non-ferrous metals, mineral proces-

sing industry, chemical industry

Industry

7 Refineries Refineries

8 Coking plans

Iron and steel
9 Processing of metal ores  

10 Production of pig iron and steel 

11 Processing of ferrous metals 

12 Production of primary aluminium 
Non-ferrous metals

13 Processing of non-ferrous metals 

14 Production of cement clinker     

Mineral processing industry

15 Lime production

16 Glass production

17 Ceramics production

18 Mineral fibres production 

19 Gypsum production

20 Pulp production
Paper and pulp

21 Paper production 

22 Carbon black production 

Chemical industry

23 Nitric acid production

24 Adipic acid production

25 Adipic acid production

26 Ammonia production

27 Production of bulk organic chemicals

28 Production of hydrogen and synthesis gas

29 Soda production
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Table 46: Activities (short description) according to Annex 1 TEHG and equivalent in the Union Registry 
(Registry Activity)

TEHG No. TEHG Activity
Registry 

Ordinance
No.

Registry Ordinance  
Activity

2 Energy conversion ≥ 50 MW RTI

20 Combustion and energy 

3 Energy conversion 20–50 MW RTI

4 Energy conversion 20–50 MW RTI, other fuels

5 Prime movers (engines)

6 Prime movers (turbines)

1 Combustion

7 Refineries 21 Refineries

8 Coking plants 22 Coking plants

9 Processing of metal ores 23 Processing of metal ores

10 Production of pig iron and steel 24 Production of pig iron and steel

11 Processing of ferrous metals 25 Processing of ferrous metals

12 Production of primary aluminium 26 Production of primary aluminium

13 Processing of non-ferrous metals
27 Production of secondary aluminium

28 Production and processing of non-ferrous 
metals

14 Production of cement clinker 29 Production of cement clinker

15 Lime production 30 Lime production

16 Glass production 31 Glass production

17 Ceramics production 32 Ceramics production

18 Mineral fibres production 33 Mineral fibres production

19 Gypsum production 34 Gypsum production

20 Pulp production 35 Pulp production

21 Paper production 36 Paper production

22 Carbon black production 37 Carbon black production

23 Nitric acid production 38 Nitric acid production

24 Adipic acid production 39 Adipic acid production

25 Production of glyoxal and glyoxylic acid 40 Production of glyoxal and glyoxylic acid

26 Ammonia production 41 Ammonia production

27 Production of bulk organic chemicals 42 Production of bulk organic chemicals

28 Production of hydrogen and synthesis gas 43 Production of hydrogen and synthesis gas

29 Soda production 44 Soda production
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9 Glossary
Allocation coverage
The ratio of free allocation to emissions. An allocation coverage of 100 percent or more means that no emission 
allowances need to be purchased to meet the annual surrender obligation. An allocation coverage below 100 
percent means that the free allocation of one year is not sufficient to meet the surrender obligation using 
emission allowances from the current allocation. In this case, emission allowances must be purchased or 
certificates from the second trading period must be used.

Adjusted allocation coverage
The ratio of free allocation to emissions, adjusted by the allocation for transferred waste gases from iron, steel 
and coke production of the iron and steel industry and imported heat quantities of the paper and chemical 
industry. Producers of waste gases from iron, steel and coke production and heat importers receive a free 
allocation for this purpose, although emissions arise from waste gas users or heat producers. The adjusted 
allocation coverage is based on the assumption that producers of waste gases from iron, steel and coke produc-
tion and heat importers transfer emission allowances to the installations that produce the emissions. The 
respective amounts are estimated for this report. The amounts are subtracted from the actual free allocation of 
industry sectors and added for energy installations.

Clean Dark Spread (Clean Spark Spread)
The so-called clean dark spreads relate the price of coal for power stations, the price of electricity and the price 
of emission allowances with one another and thus allow for inferences about the gross margin of a power plant 
(for natural gas power plants: clean spark spread).

CSCF
The abbreviation CSCF stands for cross-sectoral correction factor.

EU-Allowances (EUA)
Emission certificates at a corporate level for emissions trading in Europe (EU Emissions Trading Scheme). 
Emission certificates are referred to as emission allowances (EAs). They have been tradable within the EU since 
2005 and are issued to installations subject to emissions trading in the EU. One EUA legitimises the emission of 
one tonne of CO2 (carbon dioxide) or CO2 equivalent (CO2eq). 

EU allowances (EUAs) and emission allowances (EAs) can be transferred in accordance with the European 
Emissions Trading Directive (EHRL) and the Greenhouse Gas Emissions Trading Act (§6(1) TEHG). EUAs enable 
operators to comply with their annual obligation to surrender emission allowances.

Full scope
Original scope of the EU ETS in aviation. It includes the carbon dioxide emissions from all commercial and 
non-commercial flights in accordance with Annex I EHRL which land at or take off from airports in EEA States.

Commercial aircraft operator
An aircraft operator that provides scheduled or non-scheduled air transport services to the public and carries 
passengers, cargo or mail in exchange for remuneration (Article 3p, Emissions Trading Directive).

Main fuel
The main fuel in an installation is the fuel with the largest share in the total energy of all fuel streams used in 
this installation. In contrast, previous VET reports until 2014 assigned an installation to a main fuel only if 
more than 80 percent of the energy consumption of an installation could be assigned to a fuel.

Linear factor
The factor is applied to power generators and new market participants for the linear reduction of the annual 
allocation amount.
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Installations no longer subject to emissions trading (n.l.ETS)
Installations no longer subject to emissions trading include, for example, decommissioned installations and 
installations that continue to exist but are no longer subject to emissions trading, because as energy installa-
tions they fall below the 20 MW RTI limit.

Reduced scope
Reduced scope of the EU ETS in aviation from 01/01/2013 to 31/12/2023. Unlike the ’full scope’, emissions 
from flights that take off or land outside the EEA are no longer subject to emissions trading. Flights between 
EEA States and European territories of the outermost regions (e.g. Canary Islands) were also exempted from an 
emissions trading obligation. 

Scope correction or estimate before 2013

Estimated emissions before 2013 to correct the scope over each trading period. In the transition from the second 
to the third trading period, the scope of European emissions trading has been extended and installations for the 
production and processing of non-ferrous metals and the chemical industry have been added.

Stop the clock 2012
The EU renounced the sanctioning of violations of the 2012 reporting and surrender obligations for flights that 
started or ended outside the EEA, Switzerland and Croatia. Thus a large part of aviation with other countries 
was not included in emissions trading in 2012. This enabled aircraft operators to choose to surrender allo-
wances for a reduced amount of emissions if they simultaneously renounced a part of the freely allocated 
emission allowances. By doing so, the EU wanted to set a positive example at an International Civil Aviation 
Organisation (ICAO) level for the negotiations for a global instrument aimed at the reduction of international 
aviation emissions.
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