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Abstract 

In this project, several products for the identification and implementation of inventory adaptations 
were elaborated. 

As a first step, the target analysis of the methodological requirements for the German GHG inventory 
resulting from the changed international framework was carried out. This included a description of 
essential changes of the IPCC methodology in the sectors energy, industrial processes and product use 
(IPPU), agriculture, LULUCF and waste. Furthermore, changes in CRF tables and of reporting require-
ments related to articles 5, 7 and 8 of the Kyoto Protocol as well as the requirements resulting from 
the European MMR Directive were described. In addition, changes in the field of uncertainty analysis 
were displayed. 

On this basis, a comprehensive analysis was carried out regarding which methodological adaptation 
needs in the German GHG inventory result from the changes of the IPCC guidelines. Corresponding 
adaptation needs were discussed in an international expert workshop in the German Environment 
Agency in Dessau. 

For the identified adaptation needs, Öko-Institut elaborated options for implementation which were 
discussed with and implemented by the German Environment Agency. 

As part of this project, laboratory analyses for different types of household coal for the derivation of 
emission factors were also carried out. 

At the end of the workshop, a final workshop was carried out in which the main project results were 
critically reflected against the background of the GHG inventory review carried out by UNFCCC in Sep-
tember 2016. 

Kurzbeschreibung 

Im Rahmen dieses Projektes wurden zahlreiche Produkte zur Identifizierung und Umsetzung notwen-
diger Inventaranpassungen erarbeitet. 

Zunächst wurde die Soll-Analyse der methodischen Anforderungen an die deutschen THG-Inventare 
aus den geänderten internationalen Regelwerken durchgeführt. Dies umfasste eine Darstellung der 
wesentlichen Änderung der IPCC-Methodik in den Sektoren Energie, Industrieprozesse und Produkt-
verwendung (Industrial processes and product use, IPPU), Landwirtschaft, LULUCF und Abfall. Des 
Weiteren wurden die Änderungen in den CRF-Tabellen und der Berichterstattungsanforderungen in 
Bezug auf die Artikel 5, 7 und 8 des Kyoto-Protokolls sowie die Anforderung, die sich aus der europäi-
schen MMR-Richtlinie ergeben, dargestellt. Darüber hinaus wurden Änderungen im Bereich der Unsi-
cherheitsbetrachtung dargestellt. 

Darauf aufbauend wurde eine umfassende Analyse durchgeführt, welcher methodische Anpassungs-
bedarf sich im deutschen THG-Inventar aufgrund der Änderungen der IPCC-Richtlinien ergab. Ent-
sprechende Änderungsbedarfe wurden im Rahmen eines internationalen Experten-Workshops im 
Umweltbundesamt in Dessau diskutiert. 

Zum identifizierten Anpassungsbedarf wurden vom Öko-Institut verschiedene Umsetzungsoptionen 
erarbeitet, die mit dem Umweltbundesamt besprochen und von diesem umgesetzt wurden. 

Im Rahmen des Projekts wurden außerdem Laboranalysen für verschiedene Haushaltskohlen zur Ab-
leitung von Emissionsfaktoren durchgeführt.  

Zu Ende des Projektes wurde ein Abschlussworkshop durchgeführt, in dem die wesentlichen Projekt-
ergebnisse vor dem Hintergrund des im September 2016 durchgeführten Treibhausgas-Review durch 
UNFCCC kritisch reflektiert wurden.  
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CCS CO2 capture and storage 

CH4 Methane 
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CRF Common Reporting Format 

CMP Conference of the Parties serving as the Meeting of the Parties to the Kyoto Protocol 

DEHSt Deutsche Emissionshandelsstelle (German Emissions Trading Authority) 

DESTATIS Statistisches Bundesamt (Federal Statistical Office) 
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ETS Emissions Trading Scheme 
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GPG Good Practice Guidance 

IE Included elsewhere 

IPCC Intergovernmental Panel on Climate Change 

IPPU Industrial processes and product use 
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Mg Magnesium 
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NE Not estimated 
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NO Not occurring 
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SNCR Selective non-catalytic reduction 

TREMOD Transport Emission Model 

UBA Umweltbundesamt (German Environment Agency) 
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1 Introduction 
For the national reporting under the United Nations Framework Convention on Climate Change (UN-
FCCC) and the Kyoto Protocol, guidelines for the estimation of greenhouse gas emissions were devel-
oped by the IPCC1 in order to provide a comparable methodology for the preparation of emissions 
inventories for all countries. In the last years, these guidelines were updated and expanded regarding 
good practice guidance and the estimation of uncertainties. In 2006, the IPCC adopted revised invento-
ry guidelines which included methodologies for additional source categories, updated emission factors 
and adapted methodologies according to the latest state of knowledge.  

By decision of the member states in the 17th Conference of the Parties under the UNFCCC, starting from 
2015, the 2006 IPCC Guidelines for National Greenhouse Gas Inventories have to be applied mandato-
rily for the estimation and preparation of national inventories. In this context, the reporting tables of 
the Common Reporting Format (CRF) were also revised. As a consequence, between 2013 and 2015, 
national emissions inventories for GHG reporting under the UNFCCC and the Kyoto Protocol were to 
be adapted accordingly. 

In addition, new requirements ensuing from the negotiations and decisions in Durban (2011) for the 
second commitment period of the Kyoto Protocol needed to be reflected in the national emissions re-
porting. Especially for LULUCF2 activities under the Kyoto Protocol, accounting rules were revised (for 
instance the mandatory accounting of forest management or the new optional activity drainage and 
rewetting (Decision 2/CMP.73)).  

In this research project, between 2013 and 2016, the national coordinating entity was supported in 
the adaptation of the German GHG inventory and the implementation of the revised international and 
European requirements for national emissions reporting.  

Chapter 2 includes the main methodological changes of the German GHG inventory in the context of 
the revised reporting guidelines. Chapter 3 presents the content and results of the final project work-
shop. 
 
  

 

 
1  IPCC: Intergovernmental Panel on Climate Change 
2  LULUCF: Land use, land-use change and forestry 
3  Decision 2/CMP.7 Land use, land-use change and forestry. 
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2 Adaptation of the German GHG inventory according to the revised 
reporting requirements  

This chapter elaborates on the adaptation needs of the methodology used in the German GHG invento-
ry to ensure compliance with the 2006 IPCC Guidelines and how these were eventually addressed in 
the German GHG inventory. Categories which did not require amendments, interim steps in the pro-
cess of transitioning to the 2006 IPCC Guidelines as well as other information are not included in this 
final report. This information can be sourced from prior interim reports. 

In the energy sector, there were only small changes, especially relating to emission factors for station-
ary fuel combustion. In the IPPU sector, several changes were carried out, especially in the chemical 
industry (ammonia production and petrochemical and carbon black production) as well as for lead 
and zinc production. In the waste sector, the waste model was revised to account for the specifications 
in the 2006 IPCC Guidelines. Also, the estimation of emissions from biological treatment of solid waste 
was adapted. In the LULUCF, a comparison of the 2003 IPCC Good Practice Guidance (GPG) for LULUCF 
with the 2013 KP Supplement Report was carried out. Also, changes ensuing from the Wetlands Sup-
plement in comparison to the 2006 IPCC Guidelines were analysed. The estimation of uncertainties 
was revised to account for the new specifications of the 2006 IPCC Guidelines including corresponding 
new equations. 

 

2.1 Energy (CRF 1) 
2.1.1 Fuel combustion 

2.1.1.1 Default emission factors 

For most fuels, in the German GHG inventory, country-specific CO2 emission factors are used. Changes 
in IPCC default values are therefore largely not relevant. However, there are a few exceptions: for lub-
ricants, biodiesel, bioethanol and gasoline use in transport, IPCC default values were used in the Ger-
man GHG inventory. 

For lubricants, a value of 80,000 kg CO2/TJ was used. The value provided in the 2006 IPCC Guidelines 
(Volume 2, Table 1.4 and other tables) is 73,300 kg CO2/TJ (lower range 71,900 kg CO2/TJ, upper 
range 75,200 kg CO2/TJ). Therefore, for the estimation of direct and indirect CO2 emissions from lubri-
cant use the new default emission factor of the 2006 IPCC Guidelines (73,300 kg CO2/TJ) was used. 

For biodiesel, a value of 70,800 kg CO2/TJ was used. This corresponds to the default value in the 2006 
IPCC Guidelines (Volume 2, Table 1.4, lower range 59,800 kg CO2/TJ, upper range 84,300 kg CO2/TJ). 
In this regard, no adaptation of the value used in the German GHG inventory was required. 

For bioethanol, a value of 72,000 kg CO2/TJ (as for gasoline) was used. The value provided in the 2006 
IPCC Guidelines for biogasoline4 (Volume 2, Table 1.4) is 70,800 kg CO2/TJ (lower range 59,800 kg 
CO2/TJ, upper range 84,300 kg CO2/TJ). It was therefore discussed whether the default value used in 
the German GHG needed to be adapted accordingly. However, the country-specific value (same value 
as for fossil gasoline according to an expert judgment) was maintained. The use of the same values for 
bioethanol and biodiesel as suggested by the 2006 IPCC Guidelines was considered as a reasonable 
assumption. 

 

 
4  According to the definition in Volume 2, Table 1.1 of the 2006 IPCC Guidelines, bioethanol is grouped under biogasoline. 
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For source category 1.A.3.e (Other transport), for gasoline, the IPCC default value of 72,000 kg CO2/TJ 
was used. In the 2006 IPCC Guidelines, this value amounts to 69,300 kg CO2/TJ (Volume 2, Table 1.4 
and other tables, lower value 67,500 kg CO2/TJ, upper value 73,000 kg CO2/TJ). Therefore, it was dis-
cussed whether the default value used in the German GHG inventory needed to be adapted according-
ly. However, it was noted that the default CO2 emission factor for gasoline proposed in the 2006 IPCC 
Guidelines was apparently wrong. For this reason, the country-specific value of 72,000 kg CO2/TJ con-
tinued to be used. The same applies for off-road transport. 

Similarly, the 2006 IPCC Guidelines introduced a set of new default values for CH4 and N2O emission 
factors. In most cases, in the German GHG inventory, country-specific emission factors were used. In 
those cases where IPCC default values were used, these already corresponded to the default values in 
the 2006 IPCC Guidelines.  

 

2.1.1.2 Urea-based catalysts 

A methodology for estimating non-combustive CO2 emissions from urea-based catalytic converters 
was introduced as a new element in the 2006 IPCC Guidelines including a calculation methodology. A 
new subcategory under mobile combustion “urea-based catalysts (1 A 3 b vi)” was introduced for 
these emissions. However, this source category is no longer existent in the most recent version of the 
CRF tables. Nevertheless, emissions from urea use are to be reported in the relevant category where 
urea is used (Section 2.2.4). 

It was decided to report emissions from urea use in transport (including construction transport) un-
der CRF 2.D.3 in accordance with footnote 11 in CRF table Table1.A(a)s3/Table1.A(a)s4. The estima-
tion is based on a country-specific value for the share of AdBlue® (which stems from the German DIN 
Standard). 

In analogy to emissions from urea use in transport, CO2 emissions from flue gas desulphurisation could 
also be reported under CRF 2.D.3. However, since these emissions do not relate to fuel use, CRF cate-
gory 2.D.3 is not appropriate. Corresponding emissions are therefore reported in the energy sector. 

 

2.1.2 Fugitive emissions 

2.1.2.1 Abandoned coal mines 

According to the 2006 IPCC Guidelines, a new sub-category “Abandoned underground mines” (CRF 
1.B.1.a.i.3) was introduced. Tier 1, 2 and 3 approaches are available. Corresponding emissions were 
already estimated previously in the German GHG inventory and allocated to source category CRF 
1.B.1.c. Emissions estimations were carried out based on data from the German hard coal mining asso-
ciation and an uncertain estimate of total emissions from decommissioned mines. The estimations 
were verified in a research project. The approach therefore did not require any changes. Correspond-
ing emissions were re-allocated to CRF 1.B.1.a.i. 

 

2.1.2.2 Flaring of drained methane or conversion of methane to CO2 

In the 2006 IPCC Guidelines, a new reporting element was introduced: Flaring of drained methane or 
conversion of methane to CO2 (CRF 1.B.1.a.i.4). In the German GHG inventory, these emissions are in-
cluded in CRF 1.B.1.c. According to the final CRF tables, emissions from recovery and flaring are still 
included under 1.B.1.c. In this regard, no re-allocation of emissions was required. Emissions estima-
tions were carried out based on data from the German hard coal mining association and an uncertain 
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estimate of total emissions from decommissioned mines. The estimations were verified in a research 
project. The approach therefore did not require any changes 

 

2.1.2.3 Uncontrolled combustion and burning of coal dumps (including low temperature oxida-
tion) (CRF 1.B.1.b) 

A new source category “Uncontrolled combustion and burning of coal dumps (including low tempera-
ture oxidation)” (CRF 1.B.1.b) was introduced in the 2006 IPCC Guidelines. However, no estimation 
methods are provided. A rough estimation method for CO2 emissions from burning coal deposits and 
waste piles was available in the 1996 IPCC Guidelines. Furthermore, the corresponding sub-category is 
no longer available in the final set of CRF tables. 

Further research indicated that burning of coal dumps does in fact happen in many coal dumps. There 
are no explicit statistics on fires in coal dumps. Since burning of coal dumps is case-specific, measure-
ments would be required for each dump. Overall, it was concluded that there no data available which 
would allow estimating GHG emissions from burning coal dumps. Significant cost would be involved in 
collecting (on a continuous basis) these data. Also, in the absence of a methodology in the 2006 IPCC 
Guidelines and since a corresponding category is no longer available in the latest set of CRF tables, 
these emissions are not reported in the German GHG inventory. 

Additional research was conducted by Öko-Institut on other types of fires. In Germany, there are no 
harmonised national fire statistics. Other data on fire incidents do not allow the quantification of GHG 
emissions from these fire incidents. A study from New Zealand provides a tool for the estimation of 
emissions from house fires and estimates are given on the amount of CO2 emitted per fire. However, 
these “emission factors” are not applicable to the German case. In the 2006 IPCC Guidelines, there is no 
methodology available for this type of emissions. Therefore, these emissions are not reported in the 
German GHG inventory. 

 

2.1.2.4 Oil exploration (CRF 1.B.2.a.1) 

For CO2 and CH4 emissions from oil exploration, in the German GHG inventory, default emission factors 
from the 2000 IPCC Good Practice Guidance (0.48 kg CO2/well, 64 kg CO2/well) were used. In the 2006 
IPCC Guidelines revised values for well drilling are available (3.3*10-5 Gg CH4/1000 m3 oil production, 
1.0*10-4 Gg CO2/1000 m3 oil production). It was therefore discussed whether the updated emission 
factors should be used in the German GHG inventory. 

Based on further discussion, it was decided that the emission factors from the 2000 IPCC Good Prac-
tice Guidance continue to be used in the German GHG inventory. This is due to the fact that these emis-
sion factors relate to the number of drilling events, whereas the new emission factors relate to the 
volume of oil produced. Also, it remained unclear what activity data would need to be used since the 
production volume of each well or of all wells is unknown. Also, the drilling of a new well is only sel-
dom directly linked to actual production (since local infrastructure has to be put in place). Also, main 
drilling activities relate to natural gas exploration rather than to oil, for which reason a relation to a 
production volume of oil is not reasonable. Against the background of this investigation, the method-
ology for estimating these emissions was not changed. 

 

2.1.2.5 Oil production (CRF 1.B.2.a.2) 

In the German GHG inventory, country-specific emission factors are used which are directly obtained 
from the mineral oil association. A comparison, conducted by UBA, with the values included in the 
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2006 IPCC Guidelines demonstrates that the national values are within the (broad) range of IPCC val-
ues. Therefore, no changes were carried out.  

 

2.1.2.6 Oil refining and storage (CRF 1.B.2.a.4) 

Fugitive emissions from this category were estimated based on crude oil distillation capacity, refinery 
usage and corresponding emissions factors. Emissions declarations were evaluated in a study for the 
purpose of deriving emission factors. Emissions associated with catalyst regeneration (represented by 
own consumption of petroleum coke of refineries as reported in the mineral oil statistics) were re-
ported under CRF 1.A.1.b. Information is included in the NIR on the derivation of emission factors and 
on the consistency with IPCC default values. Overall, it was decided not to change this approach. 

 

2.1.2.7 Natural gas exploration (1.B.2.b.1) 

Emissions from natural gas exploration are covered under CRF 1.B.2.a.1 (oil exploration) and are 
therefore reported as IE under oil exploration since the corresponding activities (oil and gas explora-
tion) are carried out together. The Mineral Oil Association does not dispose of additional data. Corre-
sponding emissions are probably very small. For this reason, the approach remained unchanged. 

 

2.1.2.8 Natural gas production (CRF 1.B.2.b.2) 

Country-specific emission factors are used. Therefore, it the approach was not changed.  

 

2.1.2.9 Natural gas processing (CRF 1.B.2.b.3) 

See Section 2.1.2.8 above. 

 

2.1.3 CO2 Transport and Storage 

CO2 Transport and Storage (CCS) is a new reporting element under the 2006 IPCC Guidelines and in 
the CRF tables. CCS is still under research in Germany and it was assumed that underground storage is 
tight. In addition to CO2 already injected, there is no further injection ongoing. Furthermore, CO2 emis-
sions related to CO2 injected were reported as emissions in the German GHG inventory, for which rea-
son emissions from this source are reported as NO. 

  

2.1.4 Non-energy use of fuels 

CO2 emissions from non-fuel use of fossil fuels were moved from the Energy Sector under the 1996 
IPCC Guidelines to the IPPU sector under the 2006 IPCC Guidelines. Non-energetic fuel use was already 
reported in the IPPU sector. The consistency check of data used in the energy and IPPU sectors is cov-
ered by normal QC processes of UBA. Therefore, there were no changes regarding the consideration of 
non-energy use of fuels in the German GHG inventory. 

 

2.1.5 Reference approach 

The Reference Approach in the 2006 IPCC Guidelines generally corresponds to the 1996 IPCC Guide-
lines, but includes some clarifications and further descriptions. 



Methodische Anpassung an überarbeitete UNFCCC reporting guidelines 

 

 16 

 

 

Country-specific emission factors (based on a study) were evaluated by UBA and used for the calcula-
tion of the reference approach. There were no further changes. However, further discussion may be 
required, e.g. regarding the consideration of non-energy fuel use in the reference approach and the 
corresponding consideration in other sectors. 

 

2.2 Industrial processes and product use (IPPU, CRF 2)5 
2.2.1 Cement production (CRF 2.A.1 old / CRF 2.A.1 new) 

The changes in default emission factors do not affect the German inventory, as country-specific emis-
sion factors are used. However, according to the decision tree for CO2 emissions from cement produc-
tion of the 2006 IPCC Guidelines, it needs to be checked whether detailed data for carbonate inputs 
used in clinker production are available which would enable using a Tier 3 method. Based on further 
discussion, it was concluded that detailed clinker data are not available in Germany. For this reason, a 
tier 3 approach is not feasible. Therefore, no further changes to the approach were made. 

 

2.2.2 Lime production (CRF 2.A.2 old / CRF 2.A.2 new) 

According to the 2006 IPCC Guidelines, it needed to be checked whether detailed data for carbonate 
inputs are available which would enable using a tier 3 method. For a continued use of the tier 2 meth-
odology, it needed to be checked whether the lime kiln dust (LKD) correction factor introduced in the 
2006 IPCC Guidelines needed to be implemented. It was concluded that data for the implementation of 
a tier 3 approach are not available. A correction for lime kiln dust was implemented by UBA by a ficti-
tious increase of activity data by 2%. There were no further changes in the methodology. 

 

2.2.3 Other process use of carbonates (CRF 2.A.3 old / CRF 2.A.4 new) 

The 2006 IPCC Guidelines require CO2 emissions from carbonate use to be reported with their catego-
ries of applications (metal production, glass production etc.). In CRF 2.A.4 (new) ‘other process use of 
carbonates’, sub-categories for 

a) Ceramics 

b) Other uses of soda ash 

c) Non-metallurgical magnesium production 

d) Other 

are provided. In the German GHG inventory, no emissions were reported under CRF 2.A.3 (old) (lime-
stone & dolomite use). Corresponding emissions were reported in other parts of the inventory. An 
extensive balance of limestone production and use was available.  

For emissions calculation in the sub-categories, see the following sub-chapters. 

 

 

 
5Changes in the source categories for fluorinated gases (F-gases) are not covered in this report, as the Federal Environment 
Agency commissioned a separate research project for these source categories. This mainly concerns the new 2006 IPCC 
Guidelines’ sub-categories CRF 2.E (Electronics Industry), CRF 2.F (Products used as Substitutes for Ozone Depleting Sub-
stances) and parts of CRF 2.G (Other product manufacture and use). 
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2.2.3.1 Ceramics (CRF 2.A.7 (other) old / CRF 2.A.4.a new) 

The methodology corresponds to tier 2 as defined in the 2006 IPCC Guidelines. Therefore, no changes 
were needed. 

 

2.2.3.2 Other uses of soda ash (CRF 2.A.4 old / CRF 2.A.4.b new) 

Emissions reported in the German GHG inventory for CRF 2.A.4 (old) soda ash production and use re-
ferred to soda ash use only. Soda use in glass industry was accounted for under glass production. 

The methodology applied for soda ash use corresponds to tier 1 as defined in the 2006 IPCC Guide-
lines. As soda use is no key category, the calculation methodology for CRF 2.A.4 (old) was taken over to 
CRF 2.A.4.b (new). Therefore, no changes were needed. 

 

2.2.3.3 Non-metallurgical magnesium production (CRF 2.A.4.c new) 

According to the 2006 IPCC Guidelines, “this source category should include emissions from magnesia 
(MgO) production that are not included elsewhere. For example, where magnesia is produced for use 
as a fertiliser, it is good practice to report those emissions under the appropriate section of Chapter 3, 
Chemical Industry Emissions.” 

Non-metallurgical magnesium production was not covered in the German GHG inventory previously. 
Emissions from magnesium carbonates were mentioned in CRF 5.B (liming). 

It was discussed that emissions are below the threshold of 500 kt CO2e. For the estimation of overall 
emissions to be reported as NE, a value of 157 kt CO2 was used which is based on “production of other 
carbonates” and therefore corresponds to an estimation of the upper limit of potential emissions. 
There are no further data beyond the statistical data provided by the official authority. Also, in the 
statistics magnesia is reported under “other mineral materials”, which is too aggregated for estimating 
GHG emissions. Also, there is no information on whether the carbonates are directly used, transformed 
in other products (such as MgO, which would lead to CO2 emissions) or exported. Against this back-
ground it is highly uncertain to estimate emission resulting from MgCO3 production. MgO production 
is not of major importance in Germany. Therefore, the reporting as NE was considered as justified. 

 

2.2.3.4 Other process use of carbonates: other (CRF 2.A.3 old / CRF 2.A.4.d new) 

According to a previous ‘limestone balance’ conducted it was concluded that for Germany no emis-
sions need to be reported under CRF 2.A.4 (new). Content-wise, this is plausible to relate to CRF 
2.A.4.d (new) ‘other’. For this reason, no further adaptation of the GHG inventory was needed. 

 

2.2.4 Ammonia production (CRF 2.B.1 old / CRF 2.B.1 new) 

The 2006 IPCC Guidelines changed the reporting practice concerning the allocation of CO2 emissions 
from ammonia production/urea. In the 1996 IPCC Guidelines, urea production based on CO2 emissions 
from ammonia production was considered short-term storage and hence should not be subtracted and 
the full CO2 emissions were to be reported under ammonia production. In the 2006 IPCC Guidelines 
this was changed so that the CO2 emissions recovered from ammonia production are no longer report-
ed in the IPPU sector. Instead CO2 emissions from the use of urea in agriculture and from catalysts are 
to be estimated and reported. The 2006 IPCC Guidelines differentiate between CO2 recovered for urea 
production or for CCS on the one hand and for CO2 recovered for other purposes on the other hand. 
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CO2 recovered for urea production or for CCS is not to be reported under ammonia production under 
any tier (cf. IPCC decision tree for estimation of CO2 emissions from ammonia production6), while CO2 
recovered for industrial gas is to be reported (cf. IPCC guidance on CO2 recovered for industrial gas7). 

However, the 2006 IPCC Guidelines appear not to be consistent with the CRF tables as decided by the 
UNFCCC in Decision 24/CP.19:  

Footnote 5 in CRF Table2(I).A-Hs1 specifies: “To ensure that double counting does not occur, fuel con-
sumption (e.g. natural gas) in ammonia production should not be included in the energy sector. Should 
CO2 from ammonia production be recovered for downstream use and be excluded from the reporting in 
category 2.B.1, the products and the purposes for which the CO2 is used should be clearly explained in the 
NIR for the most recent inventory year. The related CO2 emissions from these products and significant 
uses shall be reported in the relevant source categories in the inventory if these emissions occur within 
the borders of the Party concerned. Parties shall provide an overview in the NIR in which other source 
categories of the GHG inventory CO2 emissions from significant uses of urea are reported.” 

The footnote implies that parties may choose to exclude CO2 recovered for industrial gas applications 
from reporting under ammonia production which contradicts the IPCC guidance as quoted above in 
footnote 7. Under the UNFCCC inventory reporting rules, the specifications in the UNFCCC reporting 
guidelines (Decision 24/CP.19) supersede the 2006 IPCC Guidelines. 

Thus, for Germany the data availability regarding CO2 recovery from ammonia production including 
the subsequent uses of the recovered CO2 was checked in order to conclude on the allocation of emis-
sions in future reporting. 

The issue of ammonia production and the subsequent use of urea products was also discussed exten-
sively in the workshop on 2006 IPCC Guidelines on 24/25 March 2014in Dessau8, in the wiki set up for 
EU Member States’ support in GHG inventory reporting9 and in the workshop on 2006 IPCC Guidelines 
in Brussel on 18/19 June 2014. 

For the German GHG inventory, the industrial association for the agricultural sector (Industrieverband 
Agrar (IVA)) agreed to deliver to UBA data on the use of natural gas/oil in ammonia production as well 
as the amounts reported to the energy balance and on CO2 recovered for fertiliser production. 

The accounting of CO2 recovery from ammonia production can be made as depicted in Abbildung 2-1. 
According to the mass balance for C/CO2 in the process of ammonia production, the following applies: 

1 (converted to CO2)  = 2 + 3  = 2 + 4 + 5 + 6 + 7 

In the 2016 inventory submission, only the amounts of CO2 recovered related to the production of fer-
tilisers (4) and to the production of urea AdBlue® (5) are subtracted (i.e. not reported as CO2 emis-
sions in CRF 2.B.1).  CO2 from fertiliser use is reported in CRF 3.H new (data source: DESTATIS), and 
CO2 from the application of AdBlue® urea catalysts in transport is reported in CRF 2.D.3 (data source: 
TREMOD model). Technical gases as well as other urea uses are reported as emissions. With regard to 
the latter, this is due to the fact that corresponding amounts cannot be clearly identified in other sec-
tors. The use of urea as food additives and urea-based herbicides/pesticides is not considered as rele-

 

 
6  2006 IPCC Guidelines, Volume 3, Chapter 3.2.2.1, Figure 3.1, p. 3.14 
7  2006 IPCC Guidelines, Volume 3, Chapter 3.2.2.1, p. 3.14, Box 3.1: „CO2 recovered for industrial gas applications is not 

accounted for separately as this is a relatively low volume short term use and it is assumed that all industrial gas carbon 
will be emitted to the atmosphere in the producing country. For example, industrial CO2 used in freezing applications is 
assumed to be released in the producing country.“ 

8  Report available under http://mskp-support.wikidot.com/docs:ipcc2006-dessau2014. 
9  http://mskp-support.wikidot.com/forum/t-854420 
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vant by UBA. Urea used in DeNox installations (SNCR) covered by the EU ETS will not be considered 
due to the predominant use of ammonia (instead of urea) in DeNox installations and due to constraints 
in data acquisition from the EU ETS. 

Abbildung 2-1: Accounting of CO2 recovery from ammonia production 

 
 

2.2.5 Caprolactam, glyoxal and glyoxylic acid production (CRF 2.B.5 old / CRF 2.B.4 new)  

In the 2006 IPCC Guidelines, N2O emissions from caprolactam, glyoxal and glyoxylic acid production 
were introduced as new sources of emissions. Previously, Germany had included caprolactam produc-
tion in its emission reporting under CRF 2.B.5 old (Chemical Industry – Other). The situation for the 
source categories caprolactam, glyoxal and glyoxylic acid production is explored separately below. 

 

2.2.5.1 Caprolactam production (CRF 2.B.5 old / CRF 2.B.4.a new) 

Caprolactam production takes place in Germany. Two German Caprolactam producers are known: 
BASF SE and DOMO Caproleuna GmbH are mentioned in publically available market research prod-
ucts10.  

The 1996 IPCC Guidelines do not provide specific guidance for Caprolactam production. According to 
the 2006 IPCC Guidelines, in caprolactam production, N2O emissions stem from an ammonia oxidation 
step (production of hydroxylamine sulphate) upstream in the classical caprolactam production route 
(Raschig process). The final caprolactam formation (Beckmann rearrangement) is free of N2O emis-
sions. 

 

 
10  Cf. e.g. www.researchandmarkets.com/reports/1883915/caprolactam_industry_outlook_in_germany_to_2015.pdf 
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Inquiries with the German producers resulted in the confirmation that N2O-containing gases from the 
Caprolactam production route are fully led into high-temperature thermal waste gas treatment where 
a full conversion of N2O is assumed. 

 

2.2.5.2 Glyoxal production (CRF 2.B.4.b new)  

Based on respective confidential information provided by German Emissions Trading Authority 
(DEHSt) to UBA it can be concluded that glyoxal is produced by one company only which uses a pro-
cess without N2O emissions. 

 

2.2.5.3 Glyoxylic acid production (CRF 2.B.4.c new)  

DEHSt confirmed that no glyoxylic acid production facility is registered for ETS reporting. Enquiries 
with the chemical industry resulted in no other known facilities for glyoxylic acid production. 

 

2.2.6 Titanium dioxide production (CRF 2.B.5 old / CRF 2.B.6 new)  

In the 2006 IPCC Guidelines, CO2 emissions from Titanium Dioxide Production were introduced as a 
new source of emissions.  

Titanium dioxide may be produced by two routes: the sulphate route and the chloride route. The for-
mer does not lead to significant CO2 emissions according to the 2006 IPCC Guidelines. In consequence, 
only plants using the chloride route are relevant for CO2 emissions. In Germany, out of five plants one 
uses the chloride route.  

There are tier 1 emission factors in the 2006 IPCC Guidelines for the products synthetic rutile and ru-
tile titanium dioxide in the chloride process, whereby synthetic rutile is an intermediate product in the 
chloride process. For a rough estimation of German emissions from titanium production the produc-
tion capacity of the plant using the chloride route can be used and the emission factor for the chloride 
route be applied. The other four plants are considered as non-emissive. 

The production capacity of the plant using the chloride route amounts to approx. 100 kt/a, which cor-
responds to emissions of 134 kt CO2. Actual production data is confidential. As conclusion, NE is re-
ported for this source due to its small magnitude. 

 

2.2.7 Soda ash production (CRF 2.A.4 old / CRF 2.B.7 new) 

Soda production in Germany is carried out using the Solvay process. The 2006 IPCC Guidelines require 
that CO2 emissions from corresponding coke use should be reported in the IPPU sector, not in the en-
ergy sector. In previous versions of the German inventory, however, these emissions were included in 
the energy sector. 

According to the national statistics, there is no data on coke consumption related to the “production of 
basic chemicals”, inter alia due to issues of confidentiality. In consequence, in the energy balance, there 
is no data on coke consumption. It can therefore be concluded that no data is available for coke con-
sumption for soda ash production.  

It was furthermore discussed that coke consumption related to soda ash production is probably in-
cluded elsewhere in the energy balance (e.g. in the tertiary sector). However, the amount cannot be 
quantified. Therefore, an estimation of GHG emissions from coke consumption for soda ash production 
would constitute a double-counting of emissions. Therefore, GHG emissions from soda ash production 
related to coke consumption are not included in this category. CO2 emissions reported under CRF 2.B.7 
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refer to emissions trading data (without consideration of emissions from coke), which can be consid-
ered as process-related emissions. 

Generally, it is noted that there are significant differences between non-energy fuel use in the energy 
balance and the national statistics by the German Statistical Office, especially for solid fuels which may 
be problematic for the fuel accounting in the GHG inventory in Germany. For this reason, the institu-
tion in charge of preparing the German energy balance should be requested to document the allocation 
of fuels (between national statistics and the energy balance) in writing for all years so that this can be 
considered for the inventory preparation. 

 

2.2.8 Petrochemical and carbon black production (CRF 2.B.5 old / CRF 2.B.8 new)  

The 2006 IPCC Guidelines contain a new source category CRF (new) 2.B.8 “Petrochemical and carbon 
black production”. Within this category, production of 

▸ 2.B.8.a Methanol 
▸ 2.B.8.b Ethylene 
▸ 2.B.8.c Ethylene Dichloride and Vinyl Chloride Monomer 
▸ 2.B.8.d Ethylene Oxide 
▸ 2.B.8.e Acrylonitrile 
▸ 2.B.8.f Carbon Black 
▸ 2.B.8.g other 

are identified with own codes. In the 2006 IPCC Guidelines, tier 1-3 methodologies are defined on this 
sub-category level. Few of those sub-categories above had been covered under the 1996 IPCC Guide-
lines in CRF (old) 2.B.5 “Other Chemical Industry”. Therefore, CRF (new) 2.B.8 may be considered as 
successor of CRF (old) 2.B.5.  

Vol. 1. General Guidance and Reporting of the 2006 IPCC Guidance suggests an aggregation level for 
the analysis in Table 4.1. (Chapter 4.2 ‘General rules for the identification of key categories’). Accord-
ingly, the analysis should be made on the CRF 2.B.8 level. If CRF 2.B.8 is a key category, an analysis 
should be made which of the sub-categories 2.B.8.a-g are key categories.  

The old CRF category 2.B.5 „Other Chemical Industry” had been included in a common chapter in the 
NIR and was a key category for CO2 according to level and trend. It should be noted, however, that 
emissions from coke burn-off in catalyst regeneration (which used to be a main contributor to CRF 
2.B.5 old) are reported in the energy sector CRF 1.A.1.b under the new guidelines. 

The key source analysis performed for the 2016 NIR concluded that CRF 2.B.8 new is no key category, 
neither for CO2 nor for CH4. 

ETS reporting was identified as an appropriate data source for the calculation of CO2 emissions from 
petrochemical production. Based on an analysis of such data the German Emissions Trading Authority 
(DEHSt) reported that CO2 emissions from petrochemical production (for example: ethylene) are pre-
dominantly related to combustion processes. Care must be taken because estimates of CO2 emissions 
against ethylene production may be based on total energy use and include the CO2 emissions associat-
ed with the generation of power and steam that is imported into the plant. Although the BREF11 on 
large volume organic chemicals states that the majority of plants operate below 2.1 tonnes CO2 per 

 

 
11  EC JRC IPTS Large Volume Organic Chemical Industry BREF (7.3.5 Energy consumption) 

http://eippcb.jrc.ec.europa.eu/reference/lvoc.html 
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tonne ethylene and a considerable number of plants operate below 1.5 tonnes CO2 per tonne eth-
ylene12, it is clear that these numbers are derived from the energy intensity of production which in-
cludes all forms of energy (fuel burned directly or indirectly, steam imports/exports and electricity 
consumption/generation).  

While all energy inputs must be taken into account to make meaningful comparisons, further work 
was required to establish plausible and appropriate CO2 emission factors that will not lead to double 
counting: 

An analysis of ETS data carried out by UBA revealed that the total CO2 emissions (sum of combustion 
and process emissions) of the ETS installations in categories 2.B.8 (new) a) through e) amount to less 
than the relevant product-related CO2 emissions as calculated with the Tier 1 emission factors of the 
2006 IPCC Guidelines. This indicates that the default Tier1 emission factors for 2.B.8 (new) of the 2006 
IPCC Guidelines do not appropriately reflect the applicable national circumstances. 

Applying a higher tier methodology, however, would require a mass balance approach which is very 
complex and requires considerable resources. However, ETS data could be used to estimate the CO2 
emissions from flares, which are not covered in the combustion emissions reported in CRF 1.A, and 
which should be reported in 2.B.8 (new). 

For CO2 emissions from carbon black production to be reported in 2.B.8 (new), it is also appropriate to 
make use of ETS data. 

The 1996 IPCC Guidelines do not provide specific methodologies for the estimation of CH4 emissions 
from petrochemical industry. In the German inventories, CH4 had been reported as not occurring con-
sidering the provisions of the TA Luft (Technical Instructions on Air Quality Control) and based on the 
report of one major plant operator on the thermal treatment of off-gases. However, given the new 
methodologies provided for CH4 emissions in the 2006 IPCC Guidelines, a conservative approach 
would entail using Tier 1 emission factors and production quantities in order to derive CH4 estimates. 
Such estimates are likely to be overestimates and should possibly be verified against operators’ data. 
For CH4, ETS data cannot be used to provide emission estimates. 

Activity data on production of petrochemicals are available to UBA from the Federal Statistics Office 
(Destatis) on a confidential basis. Therefore, it may be appropriate to aggregate CO2 and CH4 emissions 
calculated for petrochemical production in 2.B.8 (new) and present the data jointly in the CRF and NIR. 

 

2.2.9 Iron and Steel Production (CRF 2.C.1 old / CRF 2.C.1 new) 

In the current submission of the German inventory, the iron and steel sector is reported in an integrat-
ed manner under CRF 2.C.1 covering the sub-categories CRF 2.C.1.a-b. Categories CRF 2.C.1.c-d are 
considered as included elsewhere, while pellet production CRF 2.C.1.e is not occurring in Germany. 
Energy-related emissions are covered under CRF 1.A.2.a. 

 

2.2.10 Ferroalloys production (CRF 2.C.2 old / CRF 2.C.2 new) 

The changes in default emission factors do not affect the German inventory, as country-specific emis-
sion factors are used. Thus, no changes were needed regarding the calculation of emissions. 

 

 
12  A corresponding discussion thread is available in the online EU Member State GHG inventories Kyoto Protocol and MMR 

Support forum: http://mskp-support.wikidot.com/forum/t-869841. 
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2.2.11 Aluminium production (CRF 2.C.3 old / CRF 2.C.3 new) 

The changes in the default emission factor (tier 1) and default slope coefficients (tier 2) in the 2006 
IPCC Guidelines do not affect the German GHG inventory, as a tier 3 method is used. Thus, no changes 
were needed regarding the calculation of emissions. 

 

2.2.12 Magnesium production (CRF 2.C.4 old / CRF 2.C.5 (other) old / CRF 2.C.4 new) 

For CO2 emissions, this is a new source category. Under the old guidelines, only F-gas emissions were 
reported here. Tier 1/2/3 methods for CO2 emission calculations are provided in the 2006 IPCC Guide-
lines. However, CO2 emissions from Mg production were previously reported by Germany as NO as a 
self-defined sub-category in CRF 2.C.5 (other) old. In a further discussion, it was concluded that there 
is no primary production of magnesium in Germany. Magnesium is only used in foundries, which are 
covered by CRF 1.A.2. Therefore, no estimation of CO2 emissions in this category was required. 

 

2.2.13 Lead production (CRF 2.C.5 new) 

For CO2 emissions, this is a new source category. Tier 1/2/3 methods for CO2 emissions calculations 
are provided in 2006 IPCC Guidelines. Based on further research, it was confirmed that all (energy and 
non-energy) coke consumption is reported as energy-related coke consumption in the German energy 
balance. Corresponding emissions are therefore included under CRF 1. The same holds true for other 
types of fuels used as reductants for lead production. However, due to the lack of transparency of the 
German energy balance with regard to the allocation of non-energy fuel use from lead production, the 
reporting of emissions from lead production as IE could not be substantiated based on evidences. For 
this reason and in order to rule out any possibility of underestimation of emissions, CO2 emissions 
from lead production are estimated using tier 1 emission factors from the 2006 IPCC Guidelines and 
activity data provided by WirtschaftsVereinigung Metalle (Business Association Metals). 

 

2.2.14 Zinc production (CRF 2.C.6 new) 

For CO2 emissions, this is a new source category. Tier 1/2/3 methods for CO2 emissions calculations 
are given. Based on further research, it was confirmed that all (energy and non-energy) coke consump-
tion is reported as energy-related coke consumption in the energy balance. Corresponding emissions 
are therefore included under CRF 1. However, due to the lack of transparency of the German energy 
balance with regard to the allocation of non-energy fuel use from zinc production, the reporting of 
emissions from zinc production as IE could not be substantiated based on evidences. For this reason 
and in order to rule out any possibility of underestimation of emissions, CO2 emissions from zinc pro-
duction are estimated using tier 1 emission factors from the 2006 IPCC Guidelines and activity data 
provided by WirtschaftsVereinigung Metalle (Business Association Metals). 

 

2.2.15 Lubricant use (CRF 1.A.3 old / CRF 2.D.1 new) 

In the 2006 IPCC Guidelines, lubricant use except for two-stroke petrol engines was re-allocated from 
the energy sector to the IPPU sector. For this reason, aforementioned lubricants are reported under 
CRF 2.D.1 in the German GHG inventory and the 2006 IPCC default emission factor is used. 
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2.2.16 Paraffin wax use (CRF 1.A old / CRF 2.D.2 new) 

In the 2006 IPCC Guidelines, paraffin wax use was moved from the energy sector to the IPPU sector. 
For this reason, emissions from paraffin wax use (candles) are reported under CRF 2.D.2 in the Ger-
man GHG inventory based on activity data from the Federal Statistical Office and emission factors de-
rived from the 2006 IPCC Guidelines. 

 

2.2.17 Asphalt (CRF 2.A.5/2.A.6 old / CRF 2.D.3 (other) new)  

Asphalt Roofing and Road Paving with Asphalt were moved from the CRF 2.A sub-category (‘Mineral 
Products’ in the 1996 IPCC Guidelines) to the new CRF 2.D sub-category (‘Non-energy products from 
fuel and solvent use’ in the 2006 IPCC Guidelines). 

In line with the procedure already implemented in the German inventory for NMVOC emissions in the 
solvents sector, it would be possible to calculate indirect CO2 emissions also for asphalt roofing & road 
paving with asphalt: according to the 2006 IPCC Guidelines, it would be possible to use 45% as the 
carbon content of NMVOC emissions reported for road paving with asphalt (average of the 40-50% 
range given in the 2006 IPCC Guidelines), for asphalt roofing 80% should be used. 

The 2006 IPCC Guidelines offer guidance on calculating CO2 emissions derived from oxidation of non-
CO2 carbon emissions. For that purpose the carbon content would need to be multiplied by 44/12. 

However, due to the small magnitude of estimated emissions (rough estimate of 3 kt CO2), it was de-
cided to report the corresponding source as NE (not estimated). 

 

2.2.18 Solvent use (CRF 3 old / CRF 2.D.3 new) 

In the German GHG inventory, corresponding emissions are estimated for 37 NMVOC emission 
sources. Since there is no more information on the estimation of NMVOC emissions in the 2006 IPCC 
Guidelines (due to a corresponding coverage in the EMEP Guidebook) and due to the detailed estima-
tion in the German inventory, no change was required. 

 

2.2.19 F-gases emissions (CRF 2.E & 2.F & 2.G.1 & 2.G.2 new) 

Changes in the source categories for fluorinated gases (F-gases) are not covered in this report, as the 
Federal Environment Agency commissioned a separate research project for these sources. This mainly 
concerns the new 2006 IPCC Guidelines’ sub-categories CRF 2.E (Electronics Industry), CRF 2.F (Prod-
ucts used as Substitutes for Ozone Depleting Substances) and parts of CRF 2.G (Other product manu-
facture and use). 

 

2.3 Waste 
In the waste sector, adaptation needs for the implementation of the 2006 IPCC Guidelines were identi-
fied for the reporting of the biological treatment of solid waste. Furthermore, some revisions of the 
waste model were necessary and were carried out within this project. 

For the waste model, the task consisted in revising the waste model file in a way that activity data and 
other input data for the deposition of solid waste are included in the estimation model file, for example 
to avoid linking errors. By checking the functionality of the model and the DOC values, some further 
revisions were implemented. The most important revision that has large impacts on emissions was the 
revision of the DOC content for sewage sludge. The DOC content of 0.5 Gg C/Gg waste was revised to 
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0.15 for the period 1950 to 2005 due to a higher dry mass proportion in mechanically dewatered 
sludge. From 2006 onwards, a DOC of 0.03 Gg C/Gg waste is used. According to new waste regulations 
from 2005, landfilling of sewage sludge is only allowed after pre-treatment. Thus a country-specific 
DOC was applied to take this into account. 

With regard to the biological treatment of solid waste, according to the 2006 IPCC Guidelines, biologi-
cal treatment of solid waste is to be reported under CRF 5.B. Besides emissions from composting, an-
aerobic digestion of organic waste and emissions from mechanical-biological treatments have to be 
reported under this category. In previous versions of the inventory, Germany only reported emissions 
from composting and from mechanical-biological treatment, but no emissions from anaerobic diges-
tion. CH4 and N2O emissions from anaerobic digestion at biogas facilities are now reported under CRF 
5.B.2. New activity data for all categories were included in the calculation of biological treatment of 
solid waste. 

 

2.4 LULUCF 
A comparison of the 2003 IPCC Good Practice Guidance (GPG) for LULUCF with the 2013 KP Supple-
ment Report was carried out. In addition, changes ensuing from the Wetlands Supplement in compari-
son to the 2006 IPCC Guidelines were analysed. The results were documented in an Excel file high-
lighting changes in structure and content including a qualification of the changes (high or low rele-
vance and type of change). Two reports present the summary of changes from 2003 GPG to the 2013 
KP Supplement and the 2006 IPCC Guidelines and the Wetlands Supplement, respectively. Important 
changes from 2003 GPG to the 2013 KP Supplement relate to the mandatory accounting of forest man-
agement and harvested wood products as well as to new options for voluntary accounting related to 
the treatment of natural disturbances, the conversion of forest plantations to non-forest lands, and the 
inclusion of wetland drainage and rewetting. Important changes from the 2006 IPCC Guidelines to the 
Wetlands Supplement relate to peatlands and organic soils, peatland managed for peat production, 
rice cultivation, coastal wetlands, inland wetland mineral soils, constructed wetlands for wastewater 
treatment and permanently flooded lands. The second interim report assesses further the relevance of 
reporting of wetlands for Germany.  

 

2.5 Uncertainties 
The old methodology originally used for the estimation of uncertainties is no longer used. The ap-
proach is now strictly oriented towards the requirements in the 2006 IPCC Guidelines. The equations 
from 2006 IPCC Guidelines were implemented in the German GHG inventory. Also, as a result of the 
UBA project concerning a plausibility check of uncertainties calculated by tier 1 and 2, the definition of 
the function for the lognormal distribution was adapted. As a consequence, extreme values can now be 
better reproduced. 
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3 Final project workshop 
At the end of the project, a final workshop was carried out in which the main project results were criti-
cally reflected against the background of the UNFCCC greenhouse gas inventory review carried out in 
September 2016. 

The workshop addressed the following topics: 

▸ Overview of the main findings and issues of the GHG review 2016 
▸ Comparison of the issues raised in the GHG review with the proposed solutions in the project and 

discussion of ensuing adaptation needs, especially in the sectors industrial processes and product 
use (IPPU) and agriculture.  

▸ Outlook 

The discussion of the results and issues of the GHG review 2016 demonstrated that only comparatively 
small errors or questions were identified, which, in general, referred to minor special questions. 
Therefore, on the basis of the review, it can be concluded that the German inventory preparation is to a 
large extent in conformity with the 2006 IPCC Guidelines. 

Notwithstanding, there were some cross-cutting insights from the GHG review 2016 which should also 
be considered in future reviews. 

It was found that recommendations of the review team were not always unambiguous so that a suc-
cessful resolution of the identified problem could not be ensured. Therefore, in its feedback by the 
German Environment Agency (UBA) to the draft review report, it should be requested from the review 
team that recommendations be as specific as possible. Ideally, UBA could also suggest potential solu-
tions to the review team so that these could possibly be included in the review report. 

The discussion also pointed to the fact that recommendations by the review team need to be checked 
with regard to whether these are actually mandatory requirements. If this is not the case, the wording 
should be rephrased to an „encouragement“, which in turn is not binding for UBA. 

In addition, attention has to be paid to which requirements can actually be implemented by UBA (and 
whether these are mandatory (see above)). For instance, a frequent request from GHG reviews is to 
explain the difference between national energy data and the data by IEA and to potentially harmonize 
both systems. However, the preparation of national energy data is not incumbent on UBA, for which 
reason a harmonization is not feasible for UBA. However, UBA may provide a corresponding explana-
tion in the National Inventory Report so that this information is available for future review teams. 

It was also discussed that some questions raised by the review team in the list of main findings were 
internally not consistent in case these relate to several categories. For instance, there were several 
findings for the chemical industry, for which the wording between sub-categories was internally not 
consistent. In commenting review reports, these consistency issues should be mentioned accordingly. 

The list of main findings including comments from the discussion was provided to UBA as follow-up to 
the final project workshop. 
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