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From market penetration to vehicle scrappage

— The movement of Li-lon batteries through the Norwegian transport sector
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» Estimates of electric passenger vehicle sales and scrappages
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See method note: T@I (2019): Estimating stocks and flows of electric passenger vehicle batteries in the Norwegian fleet



Methodology to estimate vehicle flows

« Electric vehicles are split into nine weight segments for different
production years.

« Each has a corresponding ‘survival rate’ to the next year,
allowing fleet losses to be calculated

 New vehicle sales are predicted according to a conservative
sales estimate (‘Perspektivmeldingen’).
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Abstract

Furpose Various regulatory and fiscal policy instruments are
in force to reduce the amount of greanhouse gases and local
polutants emitted by private cars. The incentives operake pri-

quite simple and stright forward accounting relations may
provide important insights into the dynamics of flest develop-
ment. It is possible o incorporatz, into the stock-flow modzl-
ling framewark, interesting and useful behavioural relations,

marily—or exclusively—on the newest g of cams.
But how fast will technological developments affecting new
wehicle models penctrate into the car flect? The speed at which
the adverse effects of private car use will be mitigated through
the normal vehicle renewal process, or through an accelerated

ies considerable interest. Suitable ing tools are

sxplaining aggres ownership and travel de-
mand, scrapping and survival mies, or consumer choice in
the market for now cars

Ileet forecasting - Fud economy -

his papar aims to damonstrte the uscfulness and
flexibility of a bottom-up stock-flow modelling approach to
private car fleat forecasting and policy maby
Methods In the BEG model of the Norw
fleet, the annual stocks and flows characteris

are specified as marices of 682 mutnally exchisive and ex-
¢ bulations between 22 vehicle
. New car mgistrations follow

egate generic discrete choice model based on
of complete sales data for individual passenger

car models.
Results Example projecions arc presented onto the 2050 ho-

tizon under a low carbon fiscal policy scenario as well as 4

1z
C0; emissions.

Conclusions Stock-flow cohort modeling of the automaobile
fleet is & powerful and handy tool for polic ysis. Even

difference in terms of long term fael consumption and

5 Lasse Fridstrom
kel oi.no
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cmodel - Bottom-up

1 Introduction and rationale

The prospect of having two billion private cars roaming the
planet’s streets and roads, while amitting greenhous
well as local pall is dis g [1].R
ernments worldwide are contemnplating how to prevent the
motor vehicle stock from reaching wnsustainable levels and/
or to decouple income and travel demand growth from envi-
ronmental degradation and chmatke change [2]. In most OECD
countries, passenger constitute the primary source of
greenhouse gas (GHG) cmissions from transport.

The Europem Commission has mandated maximum C0,
emission targets for new passenger cars sold in 2015 and
2021, respectively. The targets are 130 g of COy per km in
2015 and 95 glkm in 2021, as measured by the NEDC labo-
ratory test cycle. To meet the tanzets, automobile mamufac-
turers an: working to reduce the type approval fiuel consump-
tion of conventional vehicles equipped with intamal combus-
tion engings (ICE), while also introducing a widening rmge of
zeroand low emission vehicles, such as hatiery ekectric (BEV)
and plug-in hybrid dectric vehicles (PHEV).

Similarly, the Euro 16 stmdard for light duty vehicles and
the Euro I-VI standard for heavy duty engines oblige

s 45

gow-

£) springer




Methodology to estimate vehicle flows

New car sales for all weight
segments, for that year, n

Change in

vehicle fleet - Af, = ZSn + YA C(n—l):

for one year,
n

Fridstregm et al. (2016). A stock-flow cohort model of the national car fleet. Eur. Transp. Res. Rev. 8: 22

Net stock
change for all
vehicles older
than 1 year, and
for all weight
segments

Estimated per
year, and per
weight segment



New electric vehicle sales (passenger vehicles)

weight_category

50000 1 mmm 0-999 kg Most vehicle sales to be in the mid-size category
e 1000-1199 kg

mm 1200-1299 kg

70000 1 mmm 1300-1399 kg
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60000 | mmm 1600-1799 kg
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e 2000 + kg
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40000 -
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How does this compare to ‘real’ data?

Year Actual new vehicle |[New vehicle sales Change (%)
- sales (OFV) Modelled to OFV
2000 1988 1

2012 3951 4231 -7

2013 7882 9884 -25

2014 18081 21055 -16

2015 25777 30758 -19

2016 24217 28936 -19

2017 33025 41423 -25

AONRS 46069 57555 -25

Stocks and flows model also includes second hand import of (almost) new vehicles,
that have already been registered abroad once before during the same year
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Fleet electric passenger vehicle losses

Numbers here represent the summed net stock
change of all electric passenger vehicles older than

-10000{ 1 year
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How does this compare to ‘real’ data?

Scrappage data from SSB vs. Number vehicles exiting the fleet from model
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» Estimates of corresponding battery amounts and types
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Methodology to estimate battery flows to 2030

Stocks and flows cohort model results + Background (historical) data on:

1. EleCtriC car SaleS OI-\/ Opplysningsradet for veitrafikken
2. Battery types/characteristics F&y
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1. The amount of batteries entering the passenger vehicle fleet to 2030
2. The net change of batteries in fleet electric passenger,vehicles to 2030




Estimates of quantities of batteries in new electric
passenger vehicle sales
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Estimates of battery scrappage from electric
passenger vehicle fleet

battery_type For all years production years 2019-2030,
THORNND Y = assume battery type and size identical to

m NMC vehicles sold in 2018
e | MO/NMC
—1200000 | mmm Unknown

Met battery stock change (KWh}, from vehicles older than 1 year
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More Information?

Rebecca Thorne
rth@toi.no

Lasse Fridstram
lef@toi.no

Erik Figenbaum
efi@toi.no
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Logginn | English
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4.-5. februar 2020. Met de fremste akterene

innen samfer ‘en nar

pa.

000

Samfunnsekonomisk lennsomt med hyppigere
fergeavganger

T@I har beregnet samfunnsekonomisk lsnnsomhet av
forbedret tilbud i seks riksvegfergesamband. | tre av
sambandene vil okt frekvens vaere samfunnsskonomisk
lennsomt.

Les mer ...
Snart kommer elektrifiseringen i
lastebilmarkedet

Mens innfasingen av elektriske busser har skutt fart
henger utviklingen i lastebilmarkedet etter. Det er ferd
med & endre seg nar serieproduserte lastebiler kommer
neste halvar.

Les mer ...
Effektiv kollektivtransport avgjerende for
pendlere

Kort reisetid, fa bytter og hey frekvens p&
Kollektivavganger er avgjerende for at pendlere skal
skifte ut bilen med kollektivtransport.

Les mer ...

Geografiske forskjeller pa familieverntilbudet

En ny T@l-rapport viser at Familieverntjenesten i stor grad
er tilgjengelig med bil, men i mindre grad med
kollektivtransport.

Les mer ...

Barnas interesser ma ivaretas

Barnas behov og interesser i trafikken er vektlagt i mange
offentlige dokumenter. Mye er oppnadd, og mye gjenstar.

Les mer ...

WWWw.t0i.no

L
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mobilitetslesninger skal diskuteres. Les mer
om arets viktigste konferanse og meld deg

HVA SKJER?

11. DESEMBER
Welcome to breakfast
seminar in the LIMCO
project

4.5 FEBRUAR
Mobilitet 2020

1. FEBRUAR

Network for National travel
surveys in the Nordic
countries

10 MARS

Kollektivforums
Arskonferanse 2020

TOI | MEDIA

Strategigruppe ga
regjeringen rad om
forskning og innovasjon i
transportsektoren
10.12.2019
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