
ICAI 2024

STORM AHEAD 
Electrification, 

Affordability and 
the Chinese Challenge

Tommaso Pardi
Gerpisa - CNRS

Global EV Outlook 2023 Trends and developments in EV markets 

Catching up with climate ambitions 

PAGE | 19  IE
A

. 
C

C
 B

Y
 4

.0
. 

Figure 1.3 Electric car registrations and sales share in selected countries and 
regions, 2018-2022 

 

IEA. CC BY 4.0. 

Notes: BEV = battery electric vehicle; PHEV = plug-in hybrid electric vehicle. Passenger light-duty vehicles only. Major 
markets at the top. Other countries (middle, bottom) ordered by the share of electric car sales in total car sales. Y-axes do 
not have the same scale to improve readability. 

Source: IEA analysis based on country submissions, ACEA, EAFO, EV Volumes and Marklines. 

Electric car sales exceeded 10 million in 2022, up 55% relative to 2021. Sales in China 
increased by 80% and accounted for 60% of global growth. Growth in Europe remained 
high (up 15%) and accelerated in the United States (up 55%). 

Sales are expected to continue increasing in Europe, especially following recent 

policy developments under the ‘Fit for 55’ package. New rules set stricter CO2 

emission standards for 2030-2034 and target a 100% reduction in CO2 emissions 

for new cars and vans from 2035 relative to 2021 levels. In the nearer term, an 
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"I hope the ban will apply a 
little later, because I don't 
think we'll be able to do it 
without damaging the whole 
European automotive 
industry and value chain." 
(Luca de Meo, president of 
ACEA, 03/2024).
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The last ten years have been the warmest ever 
observed

• Climate crisis
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2024

The level of concentration of CO2 has never been so
high and keeps growing
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Figure 1 - Evolution of EU GHG emissions per sector 1990-2019

Figure 2 - EU27 transport greenhouse gas (GHG) emissionsper sector in 2019

A study by 12

The EU Green 
Transition -
100%
target in 2050                 

The EU “Green 
Deal” “fit for 55%”

Wrong technology

WHY?

The problem + Cheating
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A study by 12

The EU Green 
Transition -
100%
target in 2050                 

The EU “Green 
Deal” “fit for 55%”

WHY?

The problem Right technology

NEDC →WLTP + RDE
On Board Devices

+ No “cheating”



Figure 1 - Evolution of EU GHG emissions per sector 1990-2019

Figure 2 - EU27 transport greenhouse gas (GHG) emissionsper sector in 2019

A study by 12

The EU Green 
Transition -
100%
target in 2050                 

The EU “Green 
Deal” “fit for 55%”

Wrong regulation ?  → Is the “Fit for 55” 
update the “right 

correction”? 



The upmarket drift of the average 
European new car

A “wrong” diagnosis →

Not only……but also :
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DIESELGATE

1) The 92/53 type-approval 
regulation

Two key regulations

→ 200 new norms (1992-2022) …more coming→ (SARS 2)
→Materials
→ Battery regulation



DIESELGATE

2) The 443/2009 CO2 regulation

Two key regulations

“Weight-based CO2 standards for cars 
are a very bad idea for the following 
reasons: they punish positive action.” 
(T&E 2007). 

2,9 tons1,15 tons

200

119



Japan

Kei cars

Source: JAMA



Japan

Kei cars
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The upmarket drift of the average 
European new car
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In 2019 the net CO2 real 
reduction was only 5%, when 
48% was required to meet the 
2020/2021 CO2 TARGET
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Fleet renewal:

6,9% in 2000: 15 years 
5,4% in 2019: 19 years
3,8% in 2021: 26 years 

The problem is the car 
fleet:
186 millions in 2000
247 millions in 2019
253 millions in 2021

The (only) EU solution is 
new car sales:
13 millions in 2000
13 millions in 2019
10 millions in 2021
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Fleet renewal:

6,9% in 2000: 15 years 
5,4% in 2019: 19 years
3,8% in 2021: 26 years 

The problem is the car 
fleet:
186 millions in 2000
247 millions in 2019
253 millions in 2021

The (only) EU solution is 
new car sales:
13 millions in 2000
13 millions in 2019
10 millions in 2021

2021 EU 28 Car fleet composition: 
A growing unequal polarized access to new cars
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3) A competitive bias against the manufacturers of the lightest and more 
affordable cars



  

Figure   20.   Annual   average   mass   by   vehicle   category   

Then,  this  paragraph  analyses  how  mass  evolved  by  powertrain  (Figure  21).  Plug-in  hybrids  are  now  the                  

heaviest  vehicles,  weighing  1,932 kg  on  average  in  2020  and  having  surpassed  fuel  cell  cars  in  weight  in                   

2019.  EVs  put  on  the  most  weight  in  the  past  decade:  +49%  for  battery-electric  vehicles  and  +23%  for                    

PHEVs.  This  evolution  is  due  to  both  increased  battery  sizes  (especially  for  BEVs)  and  increased  SUV  share                   

(especially  for  PHEVs).  By  comparison,  the  average  mass  of  full  hybrids  increased  by  11%  from  2010  to                   

2020,   and   that   of   pure   ICE   cars   by   3%.   

  

Figure   21.   Annual   average   mass   by   powertrain   
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Source: T&E

When electrification meets the upmarket 
drift

Mass 
(kg)

WLTP
grCO2/
km

LPG-NG 1261 119

Petrol 1315 136

Diesel 1629 144

BEV 1722 0

PHEV P 1911 39

PHEV D 2297 38

2021
Average
EU price

24,000 €

48,000 €

Source:
IEA 2023
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When electrification meets the upmarket 
drift

Mass 
(kg)

WLTP
grCO2/
km

LPG-NG 1280 123

Petrol 1358 133

Diesel 1695 144

BEV 1991 0

PHEV P 1943 35

PHEV D 2398 38
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Average
EU price

28,000 €

66,864 €
31,165 € (China)

Source:
JATO 2024

2023
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When thinking about electric vehicles, 

the majority of people now view the 

market as two camps: China, and the 

rest of the world. With the former 

unrestrained by stranded assets and 

R&D processes dedicated to ICE 

vehicles, its ability to leapfrog has 

seen them race ahead against peers 

in the production of EVs.

others continue to rise. In China, 

consumers can choose from 235 

different EVs, however in Europe and 

the US, the range is far smaller with 

135 and 51 models available 

respectively in each market. 

Over the course of H1 2022, the 

average price of electric cars in 

Europe and the US became more 

expensive, while falling in China over

3

The rapid progress made by China to 

produce competitively priced EVs –

that rival the rest of the world on both 

technology and model-type – comes 

as part of its economic growth 

ambitions. With the growth of the 

Chinese economy showing signs of 

slowdown (1), its electric car industry 

has become increasingly important in 

supporting the economy with green

jobs and technological innovation (2).

China is focusing on producing a 

range of models across numerous 

segments, while the West continues 

to focus its attention on the high-end 

electric segment. As a result, China 

has not only managed to reduce the 

average price of its EV offering, but 

has also kept price tags low, where

JATO EV Price Gap: A divide in the Global automotive industry
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Conclusion
• Upmarket drift + electrification = the least efficient decarbonising

trajectory 

→ we need a regulatory framework for (affordable) BEVs 
and not for electrified ICEVs 

• No just transition: growing unequal access to recent and green cars 

• Makes the European automotive industry more vulnerable to foreign 
competition: increasing asymmetrical competition in a shrinking 
market


