Adjustment DE-A regarding NOx from
Vehicles

PREFACE

When deriving proposals for national emission ceilings for negotiations o
Protocol, sector-speciB c emission estimates for the year 2010 were calclL
scenarios which assumed various technological abatement measures, poli
legislation available / in place or planned at that time. As a result, the 2
transport in Germany was estimated at NO The, quiednSaAll P99D)national emi
ceiling (NEC) for NO,,x,, was set to 1,081 kt. When negotiating the EU N
Germany agreed to reduce its NO,,x,, emissions further, resulting in a NI

In its 2016 NEC emissions reporting, Germany provided a national total f
kt for 2010. However, this total includes emissions from agricultural soil
not accounted for when setting the NEC. In addition, some assumptions n
emission factors from road tral c, turned out to be wrong in reality. Like
countries, non-compliance with the 2010 NEC as set in 1999 was partly n
mitigation policies, but by changes beyond the control of, and unforeseel
Member State.

In order to diB erentiate such changes from policy failures in the respons
to the Gothenburg Protocol, a procedure (Inventory Adjustment) allowing
resulting from new emission categories, changes in estimation methodolo
provided within the EMEP/EEA Guidebook, or other el ects beyond nation
complying to emission reduction obligatigWswasBagreeda Bhic9 procedure is
applicable also for existing NECs (EB, 2012b)

With respect to road transport, such an unforeseeable eR ect was the parl
called Euro norms set on the EU level to reduce emissions from road ve
Germany presents an estimate of the NO,,x,, emissions resulting from the
mitigation policy reR ected by the Euro norms, and lays out the calculatio
estimates.

REASONS FOR MISSING THE GOTHENBURG CEIL

The TREMOD methodology applied for estimating emissions from road tra
changed over time. These changes include updates of emission factors (E
other changes such as an extension of vehicle classi cation (and thus in
associated with these new vehicle sub-categories) to improve the estimat

The main changes occurred for the emission factors and for the Heavy Dl
structure. This last point led to changes in emissions because of the rea
(consumption/trall c) between the sub-categories of vehicles.

For the formalism of the adjustments, it is diB cult to B ag whether the mo



are due to methodological changes or due to changes of emission factc
change of methodology will be used (even if at the NFR reporting level
change in EFs).

So far as road transport is concerned, the inability to attain the emissior
been aR ected by a combination of technological changes within the 3 eet
way into the several versions of TREMOD) combined with greater than or|
dieselisation of the B eet.

ANALYSING THE PROBLEM: THE EUROPEAN PERSPECTIVE BA

Already in 2011, these eRB ects were demonstrated by Ntziachristderand P:
the impacts of changing model versions and activity data in the context c
Directive ceiling commitments were examined for four European countries
Unfortunately, this comparison study was carried out within a COPERT er
results gained cannot be transferred to the German TREMOD environment
nonetheless allow a highly illustrative insight in the reasons for not mee
modeled fuel consumption and NO,,x,, emissions for four selected countr
Netherlands and Belgium) and found higher NO,,x,, emissions were estim
sector than originally modelled by the RAINS model of ITASA (which unde
ceilings). For Germany, this study shows that with the same activity data
from Amann et al. (2010)), NO,,x,, emissions estimated with COPERT Il v
from 410 kt to 518 kt due to methodological changes, a diR erence of 282
consideration of changes in AD would lead to 620 kt of NO,,x,,. However,
valid adjustment reason, the latter value is for information only.

This was mainly due to: * NO,,x,, emission factors updated in COPERT 4
reductions as set by the emission standards for diesel passenger cars; *
consumption in the total fuel consumption of the road tral3 c.

The results of this study showed that it is the combination of di3 erent pa
the ability (to diB erent extents) of a Party to attain the emission ceilings
exceeding of NO,,x,, ceilings for road transport is due to:

Changes in methodology and emission factors

As these technologically driven changesevasurteB re otfe tlhien diBReerent so-calle
normslie outside the country’s responsibility, current methodology and EI

way to allow the comparison of the actual inventory and the Gothenburg
Changes in the activity data

As the development of mileage driven and fuelsGesexmithitr@angeuntry (
dieselisathem originally expected) is of the country’s responsibility, this
from any adjustment estimation.

IN-COUNTRY ANALYSIS: THE TREMOD PERSPECTIVE



INITIAL ASSUMPTION

In order to estimate the,eBneistsodn8Cesulting from the failure of the so-ce
the following procedure has been agreed by expert review teams in the l¢

proposed amount of adjustable emissions = current AD x current E
AD x original EF = current AD x (current EF - original EF) = curre|

@ artiR cial current EM
' artiB cial current emissions = virtual current emissions assumin

emission factors

EMdjustmen__f AcDrent* Eulr:ent' Al.pent* Engina'l_' AcDrent*
(EcErent_ Engin)alz ElNlent_ EcMent artiri}cial

with

e EM,,adjustmert,amount of emissions to be subtracted from National T
e AD,,current, ,AD from latest TREMOD version as used for current subr
e EF,,current, ,EF from latest TREMOD version as used for current subnmn
EF,,originax, EF from TREMOD version used at the time NEC ceilings
TREMOD 3.1)

EM,,current, ,EM estimated from AD and EF from latest TREMOD versi
NFR 1.A.3.b with latest submission

EM,,current- artiR cimIEM estimated from AD from latest TREMOD vers
TREMOD version used at the time NEC ceilings were set (here: TREM

APPLYING THE ORIGINAL METHODOLOGY

FRAMEWORK INFORMATION

The methodology used for estimating Germany’s exhaust emissions from
determining emissions ceilings of the Gothenburg Protocol (1999), was tt
EMEP/CORINAIR guidebook corresponding to COPERT Il softweaméssTdms m
factors for

e passenger cars (PC): up to Euro 1
e light commercial vehicles (LCV2): up to Euro 1
e heavy duty vehicles (HDV): pre-EURO | only (conventional)

Back than, without better knowledge, the emission factors for the most re
by directly applying the expected reductions in emission standards.

However, as Germany does not use COPERT for compliling its road trans|



a national model called TREMOD, the following comparison has to be car
version of TREMOD still available and the version as applied for the curr
(2021).

Unfortunately, the oldest TREMOD version available for such comparison
including the followingeswrits pfoNGactors:

e passenger cars (PC): up to Euro 4
e light commercial vehicles (LCV): up to Euro 4
e heavy duty vehicles (HDV) only up to EURO V

However, as this version includes the technocological development since
were set based on COPERT 11), the results from this analysis and the ad]
these results are likely to slightly underestimate the el ect of technologit
must tehrefore be considered conservative.

THE COMPARISON

Application of the ormgenmaddbdogy to the current road transport backgroun

Théasic activitysectla as over-all fuel sold and traB c mileages by vehicle
Euro regulation) implemented in TREMOD 3.1 diB er signiB cantly from tho
version especially for the more recent years apeafil20 @stilnt@sddkittaas, fuel
consumptions per vehicle type, per fuel or per Euro regulation) strongly
version.

Within this report, Germany re-gsémasesntmetNih the TREMOD 3.1 model.
the requested information, the original TREMOD 3.1 activity data was cotl
from both TREMOD 3.1 and the currently used TREMOD.6.12 (Kn rr et al.

Description of the updated methodology used

The updated methodology, used in 2019 (for NFR submission 2021) and il
of the TREMOD software, considers emission factors of

e passenger cars (PC) up to Euro 6d
e light commercial vehicles (LCV) up to Euro 6d
e heavy duty vehicles (HDV) up to EURO VI

and
e motorized two-wheelers (M2W) up to Euro 4

Comparison of emission estimates made using the original and updated m

The values ,odmMi®sions presented in the table below are estimated with:
e TREMOD 3.1 model equations as initial methodology
and ,

e TREMOD 6.12 equations as methodology applied for NEC submission



The activity data applied to initial (here: oldest available) and most rece
the latest inventory provided with NEC submission 2021.

Table 1: Resulting adjustment proposal 2020

for ye2010 2011 20122013201420152016201720182019
proposed adjustm26,1300/7300,4305,2294(9274,925019221,4179.,6144.8

The following screenshots show the TREMOD 3.1/ TREMOD 6.12 impleme
vehicle type/fuel/Euro regulation.

Activity Data

e currentfrom TREMOD 6.12, as reported with the latest inventory subnm

e adjustedhas to be sinmuarehd D!
e diR erences only recent AD are to be used for adjustment estimations

zero!

Implied Emission Factor

e currentrepresenting the ratio of current emissions and current AD
e adjustedrepresenting the ratio of adjusted emissions and current AD
e diRerenceshows percentual did erence

NQ Emissions

e currentfrom TREMOD 6.12, as reported with the latest inventory subnm
e adjustedestimated based on TREMOD 3.1 methodology and TREMOD 6
e adjustmeinadjusted emissions minus current emissions

e dil erenceercentual dil erence between current and adjusted emissior
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https://iir.umweltbundesamt.de/2021/_detail/general/adjustments/2010-2019.png?id=general%3Aadjustments%3Aadjustment_de-a



https://iir.umweltbundesamt.de/2021/_detail/general/adjustments/2010.png?id=general%3Aadjustments%3Aadjustment_de-a
https://iir.umweltbundesamt.de/2021/_detail/general/adjustments/2011.png?id=general%3Aadjustments%3Aadjustment_de-a



https://iir.umweltbundesamt.de/2021/_detail/general/adjustments/2012.png?id=general%3Aadjustments%3Aadjustment_de-a
https://iir.umweltbundesamt.de/2021/_detail/general/adjustments/2013.png?id=general%3Aadjustments%3Aadjustment_de-a



https://iir.umweltbundesamt.de/2021/_detail/general/adjustments/2014.png?id=general%3Aadjustments%3Aadjustment_de-a
https://iir.umweltbundesamt.de/2021/_detail/general/adjustments/2015.png?id=general%3Aadjustments%3Aadjustment_de-a



https://iir.umweltbundesamt.de/2021/_detail/general/adjustments/2016.png?id=general%3Aadjustments%3Aadjustment_de-a
https://iir.umweltbundesamt.de/2021/_detail/general/adjustments/2017.png?id=general%3Aadjustments%3Aadjustment_de-a



https://iir.umweltbundesamt.de/2021/_detail/general/adjustments/2018.png?id=general%3Aadjustments%3Aadjustment_de-a
https://iir.umweltbundesamt.de/2021/_detail/general/adjustments/2019.png?id=general%3Aadjustments%3Aadjustment_de-a

REVISION OF ADJUSTMENT PROPOSAL COMPARED TO SUBMI
2019

Table 2: annual NO,,x,, adjustment proposals, in kilotonnes

20102011 201220132014 201520162017 20182019

Adjustment 2014
(accepted)

Adjustment 2015
(accepted)

Adjustment 2016
(accepted)
Adjustment 2017
(accepted)
Adjustment 2018
(accepted)
Adjustment 2019
(accepted)
Adjustment 2020
(accepted)

-105/.6101.395.[7-91.[7

-100[.395.5-89.9-85.11

-151.3146|.9145(.4142|.56128|. 1

-151(.3146(.8145.0142.4127.2100.9

-172.3174|.56177(.4180.4171|.56148[.9123|.2

-172.3174\.56177(.4180|.3171{.4148.8123|.33.7

-297.8302|.3301(.3306/.4294|.5269(.0244|.3214|.9174|.6

i D
Adjustment 2021, 56141300(7300/4305,2294/9274/9250,9221/1179/6144]8
(proposal)

Change against
Adjustment 20201.7 1.6 0.9 0.9 -0/4 -5/9 -6,6 -6,2 -5.,0

The noticeable dil erences between the 2017 and 2018 adjustment prop
hoc revision lddnndbook Emission Factors for ROBEFRAramep®iran 3.3) in the
aftermath of the so-called °biesel-gate

The even bigger changes between adjustment 2019 and adjustment prog
additional rather fundamental relasidbmook d&fntileesion Factors for Rowd Tr
available in versidstdobgly eR ecting the TREMOD model underlying Ger
reporting for road transpprt and hence any adjustments of NO,,x,, emis

With such major model revision between submissions 2019 and 2020, th
adjustment proposal difgaiscantiinvom the adjustment applied for and acce
in 2019.

Adjustment description as provided in IIRs 2014 and 2015:
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