Adjustment DE-A regarding NOx from Road V

PREFACE

When deriving proposals for national emission ceilings for negotiations of the 1999 Gothe
emission estimates for the year 2010 were calculated at IIASA using a set of scenarios w
abatement measures, policy incentives, and legislation available / in place or planned at
emission by road transport in Germany wdslASHAMEPO®Hat dW@r-all 2010 national emission
(NEC) forwe® set to 1,081 kt. When negotiating the EU NEC Directive two years later, Ge
emissions further, resulting in a NEC of 1,051 kt.

In its 2016 NEC emissions reporting, Germany providemiasianiomdl|l1lt,@tad karfolrO2010. Howe
total includes emissions from agricultural soils and other source categories not accounte
addition, some assumptions made in 1999, including on emission factors from road tral c,
Like in many other European countries, non-compliance with the 2010 NEC as set in 1999
national mitigation policies, but by changes beyond the control of, and unforeseen by, th

In order to diB erentiate such changes from policy failures in the responsibility of the ind
Protocol, a procedure (Inventory Adjustment) allowing the adjustment of emissions result
changes in estimation methodologies, emission factors etc. provided within the EMEP/EE.,
beyond national control with respect to complying to emission redi¢YiwmsohlggaddanEh(EB,
procedure is applicable also for existifflg NECs (EB, 2012b)

With respect to road transport, such an unforeseeable eB ect was the partial failure of se:
the EU level to reduce emissions from road vehicles. In this report, Gegneamigsgosasents an
resulting from the partial failure of the mitigation policy re3 ected by the Euro norms, anc
these estimates.

REASONS FOR MISSING THE GOTHENBURG CEILINGS

The TREMOD methodology applied for estimating emissions from road transportation in G
These changes include updates of emission factors (EF) for various pollutants and other
vehicle classil cation (and thus inclusion of emission factors associated with these new v
the estimation’s accuracy.

The main changes occurred for the emission factors and for the Heavy Duty Vehicles (HD
to changes in emissions because of the reallocation of activities (consumption/tra c) bet
vehicles.

For the formalism of the adjustments, it is diB cult to 3 ag whether the modi cations for ro
methodological changes or due to changes of emission factor . Therefore, only the tern
used (even if at the NFR reporting level this may seem like a simple change in EFs).

So far as road transport is concerned, the inability to attain the emission ceiling is most
combination of technological changes within the B eet (which of course made their way int
combined with greater than originally expected dieselisation of the B eet.

ANALYSING THE PROBLEM: THE EUROPEAN PERSPECTIVE BASED ON COPE

Already in 2011, these eR ects were demonstrated by Ntziachristderandhrapmpaotgiofu (20
changing model versions and activity data in the context of meeting the EU NEC Directive
examined for four European countries including Germany. Unfortunately, this comparison
COPERT environment. Therefore, the results gained cannot be transferred to the German
one level but nonetheless allow a highly illustrative insight in the reasons for not meetin
fuel consumption, amdisdOons for four selected countries (Germany, France, Netherlands al
higher NeOnissions were estimated for the road transport sector than originally modelled b
(which underpinned the setting of 2010 ceilings). For Germany, this study shows that witl



EC4MACS data from Amann et,adm(26ilon)g,eM@mated with COPERT Il vs. COPERT 4 (v8.0)
to 518 kt due to methodological changes, a diR erence of 282 kt. An additional considerat
620 kt of. H®wever, as changes in AD are no valid adjustment reason, the latter value is

This was mainly dug watiB &N®l current emissions = virtual current emissions assuming no
factors emission factors updated in COPERT 4 that did not follow the reductions as set b
passenger cars; * important part of diesel fuel consumption in the total fuel consumption

The results of this study showed that it is the combination of di erent parameters which
extents) of a Party to attain the emission ceilings. In othecewlongs, fodrereadetadimsp oft N© d

Changes in methodology and emission factors

As these technologically driven changeseyasutéBre otfe then diReerent so-ca)lkieé Butsice®rthe
country’'s responsibility, current methodology and EFs have to be adjusted in a way to all
inventory and the Gothenburg ceilings.

Changes in the activity data

As the development of mileage driven and fuelsGesexanwithdtr@angeuntiretédnsatighnally
expected) is of the country’s responsibility, this eBect has to be excluded from any adjus

IN-COUNTRY ANALYSIS: THE TREMOD PERSPECTIVE

INITIAL ASSUMPTION

In order to estimate the,eBmeistsodnSQesulting from the failure of the so-called Euro norms
procedure has been agreed by expert review teams in the last two years:

proposed amount of adjustable emissions = current AD x current EF - current AD
current AD x (current EF - original EF)
= current EM - artiB cial cdrrent EM

! artiR cial current emissions = virtual current emissions assuming no changes i

EMdjustmerﬁ Achenl* Eu'r:rent_ A&Prent* Englnal
Agrrent* (EJEGH!- Engin)al

EMrrent' EcMent arti cial

with
e EM,,adjustment,amount of emissions to be subtracted from National Totals
e AD,,current, ,AD from latest TREMOD version as used for current submission
e EF,,current, ,EF from latest TREMOD version as used for current submission
e EF,,originax,EF from TREMOD version used at the time NEC ceilings were set (here:
e EM,,current, ,EM estimated from AD and EF from latest TREMOD version = EM reporte

latest submission
e EM,,current- artiB cimalEM estimated from AD from latest TREMOD version and EF fronm
at the time NEC ceilings were set (here: TREMOD 3.1)

APPLYING THE ORIGINAL METHODOLOGY



FRAMEWORK INFORMATION

The methodology used for estimating Germany’s exhaust emissions from road transport w
ceilings of the Gothenburg Protocol (1999), was the second version of the EMEP/CORINA
COPERT Il software. This methoampssporsddchdrs 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 recent standards -
the expected reductions in emission standards.

However, as Germany does not use COPERT for compliling its road transport emissions ir
TREMOD, the following comparison has to be carried out between the oldest version of TI
version as applied for the current inventory submission (2021).

Unfortunately, the oldest TREMOD version available for such compainsduadis§ REM DD Bwin
set of , NeOnission factors:

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 1999 (when the
I1), the results from this analysis and the adjustment proposal based upon these results
the eBect of technological changes since 1999 and must tehrefore be considered conserv.

THE COMPARISON

Application of the grigmenddbDogy to the current road transport background activity data

Théasic activitysdectla as over-all fuel sold and traB c mileages by vehicle type, by fuel or
implemented in TREMOD 3.1 diB er signiB cantly from those of the current TREMOD versiotl
years as of 2005. Inspéediltioactivitfysdahaas fuel consumptions per vehicle type, per fuel o
regulation) strongly depend on the TREMOD version.

Within this report, Germany re-egse¢imaseentmeitNid the TREMOD 3.1 model. To isolate the r
information, the original TREMOD 3.1 activity data was combined with emission factors fr
currently used TREMOD 6.12 (Kn'tr et al., 2021a)

Description of the updated methodology used

The updated methodology, used in 2019 (for NFR submission 2021) and implemented in v
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 methodologies

The values ,oédnNi®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 2021.



The activity data applied to initial (here: oldest available) and most recent methodology,
provided with NEC submission 2021.

Table 1: Resulting adjustment proposal 2020

for ye201020112012201320142015%52016 201720182019
proposed adjustim26|1300|7300,4305,229419274(9250(9221|4179,6144,8

The following screenshots show the TREMOD 3.1/ TREMOD 6.12 implementation comparis
regulation.

Activity Data

e currentfrom TREMOD 6.12, as reported with the latest inventory submission
e adjustedhas to be sincuarre hd D!
e dil erences only recent AD are to be used for adjustment estimations, this value mu:

Implied Emission Factor

e currentrepresenting the ratio of current emissions and current AD
e adjustedrepresenting the ratio of adjusted emissions and current AD
e dil erenceshows percentual diB erence

NQ Emissions

e currentfrom TREMOD 6.12, as reported with the latest inventory submission
e adjustedestimated based on TREMOD 3.1 methodology and TREMOD 6.12 AD
e adjustmenbadjusted emissions minus current emissions

e diB erenceercentual diB erence between current and adjusted emissions





https://iir.umweltbundesamt.de/2024/_detail/general/adjustments/2010-2019.png?id=general%3Aadjustments%3Aadjustment_de-a



https://iir.umweltbundesamt.de/2024/_detail/general/adjustments/2010.png?id=general%3Aadjustments%3Aadjustment_de-a
https://iir.umweltbundesamt.de/2024/_detail/general/adjustments/2011.png?id=general%3Aadjustments%3Aadjustment_de-a



https://iir.umweltbundesamt.de/2024/_detail/general/adjustments/2012.png?id=general%3Aadjustments%3Aadjustment_de-a
https://iir.umweltbundesamt.de/2024/_detail/general/adjustments/2013.png?id=general%3Aadjustments%3Aadjustment_de-a



https://iir.umweltbundesamt.de/2024/_detail/general/adjustments/2014.png?id=general%3Aadjustments%3Aadjustment_de-a
https://iir.umweltbundesamt.de/2024/_detail/general/adjustments/2015.png?id=general%3Aadjustments%3Aadjustment_de-a



https://iir.umweltbundesamt.de/2024/_detail/general/adjustments/2016.png?id=general%3Aadjustments%3Aadjustment_de-a
https://iir.umweltbundesamt.de/2024/_detail/general/adjustments/2017.png?id=general%3Aadjustments%3Aadjustment_de-a

iy Damn Vepled Il [aoa Wi, Eminlors
WRids Fud oA AFssees | oawew  efemd  SSERen . DEEE spmsd  sparvas ofkiescd
[y i Fu] ia g L] i gl L]
wrimi 2 waw TR M TTHEE REETH -1l R Y
F 1 WP wEE T i gl EMnEr GakRRLE 1 O B
Ewu2 g ik Enat AL EWQWT  peERER FEENW E.]
—— Lt asr oz ™ ws . arm oEmERTT amo an
i mTE TATH wm ] IWELS WIETE MM ™
s AN WEED P ne = R 1EEAr ATEME L0 %
Bk MGl RGP Rl ABMIE  AMEHE  LiDEE oy
1ANRI. Tisclis ol | @7 @eOr v FOTTF T T DO v T [
& Em [ i i m | HE = = S - e -
[ Emun 1 EL ] EE LI L AT Ficid g s Rkl Lol
L M onm N Eor- o4 o amuims  papRiE oS0 eA L
—— am  am ™ ms - T EatY
i LoT T T AWR Rl T EiLY
s MR mEE P A= I Kl HTAATH %
e THEE DG n " Py IR
Db a0 k0 T T [ i
m—"tlﬂﬂ:lm—l— o o .y = 2
mrEmn wWr . mr W | wW ox T T .
Ewn1 " oo LLLE ] n il L
[ =r rOm B TS TE =%
w1 = oo mm mM LS
L T T 2o Y] =
[ LAl LY F 0w Y t 154
K T T T ) ’ 1 i
1410 E E—1 0 I i :
R
[ Ewn 1 L i m e
2 W M TN "
[ IM AW s %
e s nm  nm o o
- WAl AN R Y
Emmit it 8 =
i v urm ™
=1 ar o om ™
(ST . Ewn i ) i s %
=T ETHT AMT PN %
ot e =1 FT T R .
fod Fan v i W B
Em a1 M WM e e
P iw | AW jLam 2 E
i . am mw ™
= [ TT T e
L-l-'l:':._ =1 EET I T kY
=T HEl  RH M %
i G R AR M at I
Lomien R MEAAD  wRI TR AT
Emv a1 T MaTR e 5 e
Tewcin fwwl | WATE WL % ™
i [T T 7 ELY
T Ewn M 2WE M ar s
2 BT TR T T 3 2%
Tew.  Gaukw Land [T T T T ELIK  IIRGE  WE3 iy
L = T T ' Mo IMEE A [
- Fwn b [ wm [ [l -
T T = X R TW I v
1A1b . Aol Tresipss Tami T T T Y DLTHIN LARGD TSI =
Aedjarrea T dets b foe XiH
iy Damn Vepled Il [aoa W, Eminsiors
Whisds sl oaww  adpeesd dFssrcs | oosw  shemed  desecs | omew achmsd  sdpsrem  cflsssc
[y I ] s gy iy b gl Ll ]
prian LTI T L T TR W RS THGEE N R
LC R war AT T gl aTEnAE  G0RREE G S R
L s MmE o™ -1 kg EEREE FER e R
— Lt nIW MM 5 iz IUTE0 TR U .
i TN I M =M mn ™
s T WRET wrr o I 1%
Bk AN NGOG v i ¥ 1
[PETIn Tmciie toal | TREGH Ml B 7 i
— ] L " e
o LR EL] E ™ . Ficid -
Emn A Al ™ - fe i) an
——t] nem P ™ LTSI T Bl 1%
i mIE o e s T Rl EiLY
s ITH DATH P AT . o
e P T T ) o B
Dbl el GG dELB B &R
T L M
P W e T | WA e i :
Ewn 1 LU LLE 1 LILF ] n -
iz ™ m WAE TS %
el a1 “@room MR AT ™
Lo L LB nw =3 =
[ NI LEE M I ' 19
G ET R T ) % . 1 T
taasi T T — .
ol e | W i | anm W o
ey Bt (-] s o = RN e
2 FL TS T mm M p Y
——— TEI TN PN L IETRT L | %
= WTH  OmTE M HIE M %
. MTH  MTH M e ME Y
G T = & B
i s ™ L T =
Ewnl ur ur o’ ™I TR ™
TALRE. =1 LTI T T AT EET Y
[ ar— ] iTH TR M R dE %
= IWT ANT M Mg e E
Ll R LR L R L el R il
Emw w1 L ) Eaxi 1 e
s e | T — s T
™ wHW T o
™~ P ELY
L o e £
™~ [ T %
™ WE BT &
L L R i
i} T 1Ese T 1ER
WAE  wawE | wam 0 i
™ LT T L 1LY
™~ mn T ar s
"~ TTE T [
L dli iE HTw
L g R L]
L] L] Lo
I Y I v
" LT o Y

REVISION OF ADJUSTMENT PROPOSAL COMPARED TO SUBMISSIONS 2014

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



https://iir.umweltbundesamt.de/2024/_detail/general/adjustments/2018.png?id=general%3Aadjustments%3Aadjustment_de-a
https://iir.umweltbundesamt.de/2024/_detail/general/adjustments/2019.png?id=general%3Aadjustments%3Aadjustment_de-a

20102011 201220132014 20152016 201720182019

Adjustment 2014 (accepi®8)6101.395.7-91.7

Adjustment 2015 (accepi®6®)395.5-89.9-85.[1

Adjustment 2016 (accepiéd)3146/.9145.4142(.5128|.1

Adjustment 2017 (accepi®d)3146(.8145/.0142(.4127.2100/.9

Adjustment 2018 (accepid@)3174/.5177/.4180(.4171/.5148/.9123|.2

Adjustment 2019 (accept@@)3174|.56177|.4180(.3171.4148.8123|.303.7

Adjustment 2020 (accep28d)8302/.3301[.3306(.4294(.5269|.0244|.3214/.9174|.6

Adjustment 2021 (prop@9®I)1300,7300,4305[(2294|9274|9250,92214179(6144|8

Change against Adjustmeht720206 0.9 0.9 -0/4 -5/9 -6.,6 -6,2 -5/0

The noticeable diB erences between the 2017 and 2018 adjustment proposals resulted fror
Handbook Emission Factors for ROBEFRAamep®idn 3.3) in the aftermath of the ®%o0-called Di

The even bigger changes between adjustment 2019 and adjustment proposal 2020 result f
fundamental revisionHahobdabl Emission Factors for RowdaVaalmbperin vé&rsioangly

el ecting the TREMOD model underlying Germany’'s emission reporting for road transpprt
emissions.

With such major model revision between submissions 2019 and 2020, the current adjustm:
signiB cantflyom the adjustment applied for and accepted in 2019.

In comparison to 2020, the TREMOD model apllied for the 2021 submission has,been revi:
emission factors. Hence, the ccerren adjustment proposal diB ers onyl slightly from the (a
submission 2020.

Adjustment description as provided in IIRs 2014 and 2015:
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