
Tommaso Pardi (directeur du GIS Gerpisa, IDHES ENS-Paris Saclay) 

L’industrie automobile au cœur de la troisième 

révolution industrielle 



Sources: CCFA, Tech2Market et Gerpisa (2016) 



Sources: CCFA, Tech2Market et Gerpisa (2016) 



99% 

99,8% 

1% 

0,2% 

0,2% 

0% 

Sources: CCFA, Tech2Market et Gerpisa (2016) 



99% 

99,8% 

1% 

0,2% 

0,2% 

0% 

Sources: CCFA, Tech2Market et Gerpisa (2016) 



Source: Asymco 



Source: McKinsey  2016 



Source: Energy Post 2016 



Production   76 230  6 247 000 

Chiffre d’affaire   $7,5   $166  

Profit/Pertes  -$0,7   $9  

Profit/Pertes cumulées -$2,3   $49,8  

Dettes   -$23   -$38  

 

Capitalisation     

En milliards 

de dollars 

$51  $50  

En 2016 



How Silicon Valley will make Oil, 

Nuclear, Natural Gas, Coal, Electric 

Utilities, and Conventional Cars 

obsolete by 2030 
 

“Exponentially improving technologies such 

as solar, EV, and autonomous cars will disrupt 

and sweep away the energy and transportation 

industries as we know it. This disruption is 

inevitable and it will be swift » 

Source: Deffontaines (2016) 
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Executive summary 
New registrations of electric cars1 hit a new record in 2016, with over 750 thousand sales 
worldwide. With a 29% market share,2 Norway has incontestably achieved the most successful 
deployment of electric cars in terms of market share, globally. It is followed by the Netherlands, 
with a 6.4% electric car market share, and Sweden with 3.4%. The People’s Republic of China 
(hereafter, “China”), France and the United Kingdom all have electric car market shares close to 
1.5%. In 2016, China was by far the largest electric car market, accounting for more than 40% of 
the electric cars sold in the world and more than double the amount sold in the United States. 

The global electric car stock surpassed 2 million vehicles in 2016 after crossing the 1 million 
threshold in 2015 (Figure 1). 

Figure 1 • Evolution of the global electric car stock, 2010-16 

 
Notes: The electric car stock shown here is primarily estimated on the basis of cumulative sales since 2005. When available, stock 
numbers from official national statistics have been used, provided good consistency with sales evolutions. 

Sources: IEA analysis based on EVI country submissions, complemented by EAFO (2017a), IHS Polk (2016), MarkLines (2017), ACEA 
(2017a, 2017b)  and EEA (2017). 

Key point: The electric car stock has been growing since 2010 and surpassed the 2 million-vehicle threshold in 2016. So 
far, battery electric vehicle (BEV) uptake has been consistently ahead of the uptake of plug-in hybrid electric vehicles 
(PHEVs). 

Until 2015, the United States accounted for the largest portion of the global electric car stock. In 
2016, China became the country with the largest electric car stock, with about a third of the 
global total. With more than 200 million electric two-wheelers,3 3 to 4 million low-speed electric 
vehicles (LSEVs) and more than 300 thousand electric buses, China is also by far the global leader 
in the electrification of other transport modes. 

As the number of electric cars on the road has continued to increase, private and publicly 
accessible charging infrastructure has also continued to grow. In 2016, the annual growth rate of 
publicly available charging (72%) was higher, but of a similar magnitude, than the electric car 
stock growth rate in the same year (60%). 

                                                                                 

1 Electric cars include battery-electric, plug-in hybrid electric, and fuel cell electric passenger light-duty vehicles (PLDVs). They 
are commonly referred to as BEVs, PHEVs, and FCEVs in this report. Given their much wider diffusion, the scope of this report 
is limited to BEVs and PHEVs.  
2 Market share is defined, under the scope of this report, as the share of new registrations of electric cars in the total of all 
PLDVs 
3 In this report, the term “two-wheelers” refers to motorcycles and excludes bicycles. 
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Despite a continuous and impressive increase in the electric car stock, electric vehicle supply 
equipment (EVSE) deployment and electric car sales in the past five years, annual growth rates 
have been declining. In 2016, the electric car stock growth was 60%, down from 77% in 2015 and 
85% in 2014. The year 2016 was also the first time year-on-year electric car sales growth had 
fallen below 50% since 2010. 

Declining year-on-year increments are consistent with a growing electric car market and stock 
size, but the scale achieved so far is still small: the global electric car stock currently corresponds 
to just 0.2% of the total number of passenger light-duty vehicles (PLDVs)4 in circulation. Electric 
vehicles (EVs) still have a long way to go before reaching deployment scales capable of making a 
significant dent in the development of global oil demand and greenhouse gas (GHG) emissions. 

Research, development and deployment (RD&D) and mass production prospects are leading to 
rapid battery cost declines and increases in energy density. Signs of continuous improvements 
from technologies currently being researched confirm that this trend will continue, narrowing the 
cost competitiveness gap between EVs and internal combustion engines (ICEs). Assessments of 
country targets, original equipment manufacturer (OEM) announcements and scenarios on 
electric car deployment seem to confirm these positive signals, indicating a good chance that the 
electric car stock will range between 9 million and 20 million by 2020 and between 40 million and 
70 million by 2025 (Figure 2). 

Figure 2 • Deployment scenarios for the stock of electric cars to 2030 

 
Notes: The RTS incorporates technology improvements in energy efficiency and modal choices that support the achievement of 
policies that have been announced or are under consideration. The 2DS is consistent with a 50% probability of limiting the expected 
global average temperature increase to 2°C. The B2DS falls within the Paris Agreement range of ambition, corresponding to an 
average increase in the global temperature by 1.75°C. 

Sources: IEA analysis based on EVI country submissions, complemented by EAFO (2017a), IHS Polk (2016), MarkLines (2017), ACEA 
(2017a, 2017b) and EEA (2017). Country targets in 2020 reflect the estimations made in EVI (2016a) and updates in 2016. Sources 
listed in Table 2 have been used here to assess the magnitude of OEM announcements. The methodology used for this assessment is 
discussed in the main text. Projections on the stock deployed according to the Paris Declaration are based on UNFCCC (2015a). 
Projections on the EV uptake in IEA scenarios were developed using the IEA Mobility Model, March 2017 version (IEA, 2017a). 

Key point: The level of ambition resulting from the OEM announcements assessed here shows a fairly good alignment 
with country targets to 2020. To 2025, the range estimated suggests that OEM ambitions lie within the range 
corresponding to the Reference Technology Scenario (RTS) and 2DS projections from the IEA, broadly matching the 
Paris Declaration on Electro-Mobility and Climate Change and Call to Action (Paris Declaration). 

                                                                                 

4 PLDVs include passenger cars and passenger light trucks but exclude two-wheelers, three-wheelers, and low-speed/low-
power four-wheeled vehicles. The classification used here attempts to match, to the extent possible, the "Category 
1-1 vehicle" defined in UNECE (2005) and its following amendments, and, in countries where this regulation applies, "Category 
M1" defined in UNECE (2016). 
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Despite a continuous and impressive increase in the electric car stock, electric vehicle supply 
equipment (EVSE) deployment and electric car sales in the past five years, annual growth rates 
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vehicles (EVs) still have a long way to go before reaching deployment scales capable of making a 
significant dent in the development of global oil demand and greenhouse gas (GHG) emissions. 

Research, development and deployment (RD&D) and mass production prospects are leading to 
rapid battery cost declines and increases in energy density. Signs of continuous improvements 
from technologies currently being researched confirm that this trend will continue, narrowing the 
cost competitiveness gap between EVs and internal combustion engines (ICEs). Assessments of 
country targets, original equipment manufacturer (OEM) announcements and scenarios on 
electric car deployment seem to confirm these positive signals, indicating a good chance that the 
electric car stock will range between 9 million and 20 million by 2020 and between 40 million and 
70 million by 2025 (Figure 2). 

Figure 2 • Deployment scenarios for the stock of electric cars to 2030 

 
Notes: The RTS incorporates technology improvements in energy efficiency and modal choices that support the achievement of 
policies that have been announced or are under consideration. The 2DS is consistent with a 50% probability of limiting the expected 
global average temperature increase to 2°C. The B2DS falls within the Paris Agreement range of ambition, corresponding to an 
average increase in the global temperature by 1.75°C. 

Sources: IEA analysis based on EVI country submissions, complemented by EAFO (2017a), IHS Polk (2016), MarkLines (2017), ACEA 
(2017a, 2017b) and EEA (2017). Country targets in 2020 reflect the estimations made in EVI (2016a) and updates in 2016. Sources 
listed in Table 2 have been used here to assess the magnitude of OEM announcements. The methodology used for this assessment is 
discussed in the main text. Projections on the stock deployed according to the Paris Declaration are based on UNFCCC (2015a). 
Projections on the EV uptake in IEA scenarios were developed using the IEA Mobility Model, March 2017 version (IEA, 2017a). 

Key point: The level of ambition resulting from the OEM announcements assessed here shows a fairly good alignment 
with country targets to 2020. To 2025, the range estimated suggests that OEM ambitions lie within the range 
corresponding to the Reference Technology Scenario (RTS) and 2DS projections from the IEA, broadly matching the 
Paris Declaration on Electro-Mobility and Climate Change and Call to Action (Paris Declaration). 

                                                                                 

4 PLDVs include passenger cars and passenger light trucks but exclude two-wheelers, three-wheelers, and low-speed/low-
power four-wheeled vehicles. The classification used here attempts to match, to the extent possible, the "Category 
1-1 vehicle" defined in UNECE (2005) and its following amendments, and, in countries where this regulation applies, "Category 
M1" defined in UNECE (2016). 
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Source : Plan national pour le développement des véhicules électriques et hybrides rechargeables, 2010 

Un engagement sans précédent dans les 

véhicules 100 % électriques. 

Renault estime qu'à l'horizon 2020, les 

véhicules électriques représenteront 10% du 

marché mondial. 

(Renault, Communiqué de Presse, 2009) 
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vehicles (EVs) still have a long way to go before reaching deployment scales capable of making a 
significant dent in the development of global oil demand and greenhouse gas (GHG) emissions. 

Research, development and deployment (RD&D) and mass production prospects are leading to 
rapid battery cost declines and increases in energy density. Signs of continuous improvements 
from technologies currently being researched confirm that this trend will continue, narrowing the 
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country targets, original equipment manufacturer (OEM) announcements and scenarios on 
electric car deployment seem to confirm these positive signals, indicating a good chance that the 
electric car stock will range between 9 million and 20 million by 2020 and between 40 million and 
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Key point: The level of ambition resulting from the OEM announcements assessed here shows a fairly good alignment 
with country targets to 2020. To 2025, the range estimated suggests that OEM ambitions lie within the range 
corresponding to the Reference Technology Scenario (RTS) and 2DS projections from the IEA, broadly matching the 
Paris Declaration on Electro-Mobility and Climate Change and Call to Action (Paris Declaration). 

                                                                                 

4 PLDVs include passenger cars and passenger light trucks but exclude two-wheelers, three-wheelers, and low-speed/low-
power four-wheeled vehicles. The classification used here attempts to match, to the extent possible, the "Category 
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country targets, original equipment manufacturer (OEM) announcements and scenarios on 
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electric car stock will range between 9 million and 20 million by 2020 and between 40 million and 
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Progrès technologique: 

- Nouvelle génération de 

batteries 

- Voitures connectées 

Source:  

IEA 2016 

Global EV outlook 2017 © OECD/IEA 2017 

Two million and counting 

Page | 14 

The 2016 cost and energy density assessment draws from the results developed by the US DOE (Howell, 
2017). The assessment aims to reflect the production cost of technologies that are currently being 
researched once they achieve commercial-scale, high-volume production (US DOE, 2017). The US DOE 
estimate is higher than the USD 180/kWh to USD 200/kWh range of battery pack costs announced recently 
by GM and LG Chem (Ayre, 2015) or Tesla and Panasonic (Field, 2016; Lambert, 2016a, 2016b) for batteries 
that will be used in new EV models. The estimates are also lower than the costs estimates for commercially 
available technologies reported in other assessments, which range between USD 300/kWh (Slowik et al., 
2016) and USD 500/kWh (US DOE, 2017). Overall, this confirms that technologies currently in the R&D 
stage have better performance than those available on the market. Since the cost estimates for the scale-
up of lab-scale technologies are projections of the expected costs in three to five years for high-volume 
production (US DOE, 2017),

12
 the assessment suggests that battery costs will continue to decline. 

Figure 6 • Evolution of battery energy density and cost 

Notes: Contrary to the results assessed for 2009-15, which targeted PHEV batteries, the 2016 estimates of costs and volumetric 
energy density by the US DOE (costs are to be interpreted as projections for the high-volume production of technologies currently 
being researched) refer to a battery pack that is designed to deliver 320 km of all-electric range and is, therefore, suitable for BEVs. 
The latest update of this cost assessment was developed accounting for an advanced lithium-ion technology (with silicon alloy-
composite anode). Being a technology that is still being researched today, this is currently deemed to have a greater cost but also a 
larger potential for cost reductions compared with conventional lithium-ion technologies. 

Sources: Howell (2017), EV Obsession (2015) and Cobb (2015a). 

Key point: Prospects for future cost reductions from the main families of battery technologies confirm the encouraging 
signs in cost and performance improvements observed over the past decade. 

Expansions in production volumes and pack size bear the capacity to reduce unit costs (Howell, 2017). 
According to the US DOE, increasing production volumes from 25 000 units to 100 000 units for a BEV 
(100 kWh) battery pack allows a cut in battery pack production costs per kWh by 13%. Other studies 
confirm that production volume is a key factor in battery pack cost reduction: battery pack production 
volumes of over 200 000 battery packs per year are estimated to cost USD 200/kWh or less. This is roughly 
one-third lower than the USD 300/kWh estimated for production volumes ranging between 10 000 and 
30 000 units in 2015 (Slowik et al., 2016). 

Increasing the pack size from 60 kWh to 100 kWh (roughly reflecting, in the case of an average car sold in 
the United States, an increase in range from 200 km to 320 km) would also lead to a 17% reduction in cost 
per kWh at the pack level (Howell, 2017). 

12 Looking at the historical assessment of technologies being researched (Figure 6) against the costs estimated for 
commercially available applications today also suggests that lab-scale technologies tend to be three to five years ahead when 
compared with the average commercial technologies. 
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Pourquoi faudrait-il y croire maintenant?  

Coût du kwh en $ 

Densité en kwh/L 



Pourquoi faudrait-il y croire maintenant?  

Dieselgate VW 

Du NEDC au WLTC (2017-2021) + RDE (coefficient de 2,1 en 

2017, puis de 1,5 2020) – EURO 6 (80 mg NOx/km) 

 Les constructeurs devront plus que doubler leurs efforts de 

reduction du CO2 et au moins multiplier par 5 (et par 20 pour 

certains modèles) ceux pour les NOx 

 Passage de 130 g. CO2 à 95 g. CO2 en 2021 

- 95€ d’amende pour chaque 

gramme de CO2 dépassant les 95 

gCO2/km multiplié par le nombre 

total de véhicules vendus (le 

problème du mix 

essence/diesel) 

 

- chaque voiture neuve dont les 

émissions de CO2 sont 

inférieures à 50 grammes compte 

pour 2 voitures en 2020, 1,67 

voitures en 2021, 1,33 voitures 

en 2022 et 1 voiture à partir de 

2023 (l’enjeu du VE) 



Obstacles  

 

- Coûts d’acquisition et d’usage 

- Développement des infrastructures 

- Incertitudes d’usage 



Obstacles / Coût  31 
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3,263 

EV 

Hybrid  

Diesel 

Gasoline 

Four-year TCO* (€) of powertrain technologies for average European customer 2015 to 2030 

Small car BEVs will become increasingly economically attractive for customers  

post 2020 

www.alixpartners.com 

Further increase of  

hybrid share. 

Move to pure EVs for some 

customers based on 

economics, further move to 

EVs requires subsidies. 

Diesel is expected to be 

largely substituted by 

gasoline, hybrids and EVs 

post 2030 as its cost and 

emissions advantages 

disappear. 

Source:  AlixPartners  
Note:  * Four year amortisation period 

Average customer: 

17,000 km travelled p.a. 

Small car 

2015 2020 2025 2030 

Gasoline and Diesel 

offering best TCO, 

however gasoline better 

for most customers. 

APVs not attractive from 

TCO perspective. 

Gasoline and Diesel 

offering best TCO, 

however gasoline better 

for most customers. 

APVs not attractive from 

TCO perspective. 
2016 prices for fuel 

and electricity 

assumed constant. 

Hybrids likely to take 

significant market share 

as TCO approaches that 

of diesel – diesel 

customers likely to have 

high propensity to switch. 

Changes to powertrains 

1. Comment passer du 

démarrage (avec 

bonus) au marché de 

masse (sans bonus) ? 

 

2. Quels volumes de 

vente?   

 

3. Et les prix de matière 

premières 

(lithium/cobalte)? 

Rappel: le bonus 

est financé par le 

malus  

??? 



Obstacles/ Infrastructure 

• France (2016)  150 millions d’euros en place au niveau national pour 

financer 16000 bornes supplémentaires  

 

• Seulement pour Paris il faudrait 1,1 milliards d’euros pour 2020 / et 4,4 

milliards d’euros pour 2025 (source Alix Partner) 

 

• Pas de business model ! 

 

• La question de l’intégration dans le réseau électrique 

 

 

  



Obstacles/ Incertitudes d’usage 

• Vendre aux menages le VE   

Coûts / Autonomie / Temps de recharge 

La voiture thermique (d’occasion) 

restera pendant longtemps le 

meilleur choix pour les ménages 

• Autopartage commercial  Impact limité sur la diffusion et les 

usages (pas de transfert modal) 

Largement subventionné par les 

régions – administrations locales / 

pas de business model 



Quelles solutions pour le decollage? 

• Vendre aux menages le VE   

Autonomie / Temps de recharge 

La voiture thermique (d’occasion) 

restera pendant longtemps le 

meilleur choix pour les ménages 

• Autopartage entre particuliers + covoiturage 

- Reduire les coûts d’acquisition et d’usage 

- Optimiser l’usage moyen  

- Acceder à d’autres voitures pour les usages extrêmes  

Problème de confiance / quelles solutions pour le peri-urbain et le 

monde rural ?  / et les pics d’utilisation ?   

Rupture technologique : loi de Moore 

appliquée aux batteries (?) / Recharge 

Rapide / Plateforme dédiée 

“Premium” – HEV Rechargeable 

“Nouveaux usages” 



Conclusions 

• Des phénomènes marginaux présentés comme 

disruptifs 

 

• Des contraintes règlementaires bien plus 

performatives (pour le VE) 

 

• Des incertitudes et des obstacles à la diffusion 

importants  


