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Since the publication of our book The Second Automotive Revolution (Freyssenet, 
2009), many signs seem to confirm that the transition to clean vehicles is actually start-
ing (Calabrese, 2010, Jullien 2010). Use of fuel, natural gas or liquefied petroleum gas 
is growing steadily. Number of models of hybrid vehicles, battery electric vehicles and 
plug-in hybrid cars has increased significantly. Launch projects by 2015 of these types 
of cars are still more numerous (Table 1). Car manufacturers are increasing the testing 
of plug-in and electric vehicles under real conditions. Plans for installing the infrastruc-
ture of batteries charging or exchange begin to run. Many States and local authorities 
have confirmed and sometimes extended, despite the crisis, their support program for 
new power trains. Research on batteries with autonomy similar to that of the internal 
combustion engine are firmly engaged and those on the fuel cells continues. Associa-
tions, foundations, consortia, media, « initiatives » for the promotion of electric vehicles 
are proliferating. Finally, one can observe the evolution of the position and of the strat-
egy of some States and of some automakers, a sign that the battle for the various transi-
tion scenarios is well and truly underway. 
 
 
Three of the four conditions for a new automobile revolution are about 
to be fulfilled 
 
At the 17th International Symposium of GERPISA (Freyssenet 2009 b), we highlighted 
the four major conditions that made possible the automobile revolution at the turn of 
19th and 20th centuries and the choice of oil internal combustion engine to the detri-
ment of steam boiler and electricity motor (Bardou et al.1982, Mballa 1998, Mom 
2004). Today three of these four conditions are met and they make probable a new car 
revolution (Freyssenet 2009 b) 

The first of these conditions is the urgency of solving the crisis of the transport sys-
tem "door to door," based solely on animal traction yesterday, today on the oil engine.  
This urgency is imposing on all “automobilised”. Indeed, nothing seems now to be able 
to stop the trend of increasing real price of oil and natural gas, unless a durable global 
economic recession or the bursting of a serious crisis in one or more of the major 
emerging countries. China and India are also now convinced that they will not pursue 
their industrialization and their “automobilization" by continuing to focus on oil as an 
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energy source. In addition, the use value of automobile vehicles is declining, while their 
TCO (Total Cost of Ownership) and the cost of their externalities are steadily rising. 
Tolerance to congestion, pollution, accidents, balkanization spaces, etc. from oil car 
falls sharply in developed countries. Finally, global warming continues, and it was 
showed that the efforts made to limit its spread are today insufficient  
 
Table 1. Number of cleaner car models in the world, on sale in 2011, announced before 
2015 and prototypes (non exhaustive census, June 2011) 
 

Cleaner car models Hybrid Plug-in  
Hybrid 

Electric 

On sale      2011 36 4 70 + 37 LS* 
Announced before 2015 25 29 60 + 4 LS* 
Prototypes  6 7 41 + 3 LS* 

Source: our elaboration                  
* LS = low speed car model 
 

The transfer of new technologies developed in other sectors and the race for innova-
tions are the second condition for an automotive revolution. Now we can see that both 
are accelerating. Moreover, there are so much public and private research on renewable 
energies and cleaner engines, and as many announcements of new technical solutions to 
solve the problems set by these energies and engines. The renewable energies are enter-
ing a phase of mass industrialization. The third generation of bio fuels and of batteries 
are being studied and even some products are already tested.  Miniaturized electronic 
devices allow the optimization of hybrid engines and of batteries. New car architectures 
are devised and new functionalities added. For example, the integration of electric mo-
tors in the wheels, not only improves the driving, but also suppresses the engine com-
partment in the body. This creates new possibilities to design the car, and to use it.  

The third condition for an automobile revolution is the formation of public and pri-
vate actors coalitions, government decisions, agreements between States to uphold and 
implement one solution, and in particular to make available in any place and any time 
the energy required by the adopted type of engine. Focuses of the debate on the perfor-
mance of the different power trains often forget that they form a system with the energy 
they need. The use of the term "automobile" to refer to existing vehicles is actually a 
malapropism. For now, the cars do not move by themselves, but with an energy that 
must be provided. This is essential to understand how a solution prevails over another. 
It is known that the oil internal combustion engine quickly prevailed on the electric mo-
tor in the early 20th century, not because of its performances that were so poor, but be-
cause of the absence of an electrical grid deploying in all the country, unlike oil which 
could be transported and stored easily anywhere by private agents (Mballa 1998). Utili-
ties, local government and States were not then able to coalesce to invest and to plan for 
the rapid electrification of urban and rural areas, despite the expected geopolitical de-
pendency on oil that their inability created for more than a century. Today, agro fuels 
and gas are available as oil, which they use or may use the existing oil distribution net-
work. That is new today is the omnipresence of electricity. It has even become more 
readily available than oil, subject to the installation of adequate electric plugs in homes, 
buildings and public places. It can also be produced locally and partly stored. The vehi-
cle itself can even produce a portion of the electricity it needs, thanks to photovoltaic 
panels and wind turbines which are more and more performant. 
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The fourth and final major condition of an automobile revolution is the existence of 
economic policy decisions that allow the dissemination and spread of new cleaner cars. 
The most important decisions concerns the policy of national income distribution, that 
determines the volume and the structure of the possible car demand and the environ-
ment and energy policies  that determines the rapidity of buyers choice for the cleaner 
car adopted. This four  and  major condition will be required only when will impose one 
of the threepossible transition scenarios, that we outlined at the 18th International Col-
loquium of GERPISA: the “scenario of diversity”, “scenario of progressiveness” and 
“the scenario of rupture” (Freyssenet, 2011). Since that Colloquium, it has become pos-
sible to better characterize these three scenarios, to present the first effects of their con-
frontation and to evaluate their respective chances of winning. 
 
 
The scenario of diversity is in progress, but it paradoxically has few 
supporters and it probably has unlikely to win 
 
The scenario of diversity is characterized by the fact that the States would be able to 
impose on car manufacturers the energy source available to them naturally or commer-
cially in good conditions. In this case, automakers would be forced either to specialize 
on some engines and some markets, or to offer all types of engines, to be present eve-
rywhere. 

Indeed, in 2011, countries that are now the main automobile markets are distin-
guished by their energy preference and by their industrial ambitions. They are divided 
into five groups. The first is the group  continue to focus on oil, while being in favour of 
cleaner engines, including simple hybrid vehicles, such as the Middle East or Mexico. 
The second group gathers together countries that have chosen agro fuels, such as Brazil 
and Sweden (Amatucci, Spera, 2010). In the third group we find   countries preferring 
natural gas, such as Italy, Pakistan, Russia, Poland, Iran (Stocchetti, Volpato, 2010). In 
the fourth group, are the countries that chose electricity. They promote plug-in hybrids 
and electric vehicles, such as the United States since the Obama administration, China, 
India, Korea since 2009, all Western European countries except Italy and Germany. In 
the fifth and final group are countries that refuse to favour a particular technical solu-
tion. They consider that this choice is the concern of the sole carmakers responsibility. 
So that countries just set standards for reducing fuel consumption and air pollution, ac-
cording to the technical and economic feasibility and the evolution of energetic, climat-
ic, political and social constraints.  Among  these there were the United States before 
the Obama administration, Japan, Korea before 2009, Germany and the European Union 
(Table 2). 

Countries that defend the scenario of diversity, that is to say the continuation of cur-
rent trends, are countries that have a high-energy specialisation or a strong economical 
ambition, but they  know that they cannot impose their choice to other countries. It is 
the case of Brazil, Sweden, the Middle East, Mexico, Russia, Italy, Pakistan, Poland, 
Iran, etc., Manufacturers  even if in fact, for the moment, they fit  to national prefer-
ences few among them, adopted a clear position in favour of the diversity scenario. Fiat 
and Volvo seem to be the only ones to clearly support it.  But their position is increas-
ingly blurred, after that Fiat took the control of Chrysler and since  the Chinese manu-
facturer Geely bought Volvo.  
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Producers of agrofuels and of oil are of course favourable to the scenario of diversity, 
as well as some local media and anti-globalization movements defending national ener-
gy independence. Supporters of diversity do not seem to try to form coalitions that 
could make it prevail in the world. Perhaps they are too confident in their local power 
and their traditional lobbying, or they are too divided among themselves. 

But they should worry about the important changes observed since 2009, several 
countries, not least, have joined the group in favour of plug-in hybrid and electric vehi-
cles. This applies to the United States and to Korea, that have clearly changed its previ-
ous position, Canada and Germany that evolve more cautiously. The German govern-
ment is a bit more open to electric mobility under pressure from Daimler and BMW, 
and from some regional administrations and political parties. 

 
Table 2: Five groups of countries, according to their energies preferences for cleaner 
cars, … with some recent changes in their composition 
 

Less polluting 
oil engine 

Agro-fuels Natural gas Plug-in hybrid 
and electric ve-
hicles 

Only objectives 
of polluent re-
duction and fuel 
cells perspec-
tives 

Middle East 
countries,  
Mexico,  
 
 
 
USA   
Canada  
 

Brazil 
Sweden 

Russia 
Italy 
Poland 
Iran 
Pakistan 
Iran 
 

China, India 
France, Belgium, 
Great Britain, 
Spain, Portugal, 
Denmark, Swit-
zerland 
Israel, many little 
countries, many 
islands, etc 

Japan 
Korea 

 Germany 
European Un-

ion 
 

Source : our elaboration 
 

 For the scenario of Diversity prevail, three conditions are to be meet. First, there 
should have in each group of countries at least one country with, on the one hand a rap-
idly growing automotive demand and a potentially very wide market, and on the other 
hand a real geopolitical power. In this case, it should; however,  that the price gap be-
tween the preferred engine and the engines favoured by other countries would not be 
too large in order that  the population purchasing power and the  country productivity 
would not be heavily affected.  Finally, it should be necessary that the major global 
manufacturers accept a world market heterogeneity  even higher than   today. 

The first of these conditions seem satisfied. Thinking indeed to change, short-term, 
energy policy of the United States, of the China, India, Brazil, and Russia, these coun-
tries are members or not of the World Trade Organization? It is currently unclear 
whether the second condition can also be completed or not. Hybrid vehicles, more com-
plex, should not see their total ownership cost fall below the oil vehicles’. However, the 
total cost of ownership of electric vehicles should significantly decreased in the medium 
and long term for reasons we will indicate later. In this case, consumers could then exert 
pressure on governments and manufacturers focusing on the engine to change their ori-
entation. The third condition will be the result of the battle between manufacturers: be-
tween those who, in fact, will specialize in certain markets, the "regional manufactur-
ers," and others, "global manufacturers", which will tend to reduce diversity.  
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If the scenario of diversity prevails, the consequences will be therefore a higher het-

erogeneization of the world automobile market, a higher complexity of the platforms, 
the necessity of more R&D investments, difficulties for carmakers pursuing the “vol-
ume and diversity” profit strategy and the “permanent reduction of costs” profit strate-
gy, according to the typology we have proposed (Boyer, Freyssenet 2000), the for-
mation of an oligopoly of carmakers specialised in a type of engine. Newcomers or 
"born again” carmakers, as some Russian manufacturers, could find market niches they 
need to be protected from excessive competition. Finally the States could keep or re-
cover a capacity of control on the manufacturers and on the car market trough their en-
ergy policy. 
 
 
The scenario of progressiveness, that seems the only reasonable and 
realistic, could turn into its exact opposite: "all at once" 
 
Many people imagined the gradual scenario, as it seems the only realistic and reasona-
ble one. It would be to organize a smooth transition from internal combustion engines 
with improved environmental performances, to fuel cell engines, via the engines func-
tioning with agro fuels or natural gas, then hybrid engines, then the plug-in hybrid en-
gines and electric motors. The transition would be at the rate of depreciation of invest-
ments, of the technical improvement of the different solutions, and of the natural renew 
of the world car fleet. It could not anyway to do otherwise, because it is impossible that 
the whole world changes overnight type of vehicle (Chanaron, Teske, 2007). 

Supporters of this scenario are above all countries that merely set standards periodi-
cally to reduce pollution even more stringent. They set the level of these standards and 
the frequency of change, taking into account the technical and financial resources of 
their national manufacturers. In fact, they were not among the more active protagonists 
in international negotiations to reduce greenhouse gas emissions. They are therefore, as 
we saw earlier (Table 2), Japan, Korea, Germany and the European Union. But Korea 
has clearly changed in favour of electro-mobility since 2009. The German government 
has agreed to be more ambitious in the number of plug-in and electric vehicles on the 
road (1 million in 2020). It refuses, however, for the moment to create new aids for the 
purchase of these types of vehicles, contrary to insistently demand of Daimler and of 
BMW. 

 Among the supporters of the gradual scenario (Table 3) there were logically almost 
all manufacturers pursuing the "volume and limited diversity" profit strategy 
(Volkswagen, PSA, Ford, General Motors, Hyundai-Kia), the manufacturers pursuing 
the "permanent cost reduction at constant volume” strategy (Toyota) and “quality" strat-
egy (Daimler, BMW and Porsche). 

But the composition of this group is changing significantly: General Motors, Hyun-
dai-Kia, Daimler and BMW now prefer the plug-in hybrid vehicle and the electric vehi-
cle. The last two moreover continue to explore the fuel cell solution.  
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Table 3: Five (shifting!) cleaner automobile strategies of some carmakers (august 2011): 
priority to… 
 

Less polluting 
fuels:  
Gas, 
Agro fuel 

Hybrid  
versus 
Plug-in hybrid 

Hybrid  
versus 
all types of en-
gine 

Plug-in hybrid 
versus  
Electric vehicle 

Electric 
vehicle 

Fiat 
Chrysler? 
Volvo 
Russian carmakers? 
 
 

Toyota 
Honda 
Mazda 
Porsche 

 

Ford 
PSA 
Volkswagen 
GM  
Daimler 
BMW 
Hyundaï-Kia 

   Mitsubishi 
BYD 

Renault-Nissan, 
many Chinese 
and Indian car-
makers, nearly 
all start-ups and 
others  

Source : our elaboration 
 
Reasons for these surprising developments lay in the conditions of viability of gradu-

al scenario that, contrary to appearances, are extremely difficult to meet. 
For this scenario to be possible, several partially independent processes must be 

combined. It must be, in the same time, a slow and controlled rise of oil prices, a global 
warming less important than that announced, a less strong pressure from governments, 
local authorities and environmental movements for higher standards, a significant slow-
down in the growth of large emerging countries, their acceptance of the energy choices 
of historic carmakers, the inability of manufacturers in China and India to produce, 
quickly and massively, electric vehicles finally locks preventing technology to substan-
tially improve battery performance in the short to medium term. 

These conditions are in fact difficult to meet and they were not fulfilled in 2011. So 
the manufacturers, which chose the gradual scenario, must launch, earlier than expected, 
plug-in hybrids and electric models, while they are trying to sell their first hybrid vehi-
cles. The scenario of progressiveness could therefore be transformed in its exact oppo-
site: the scenario that we can name "all at once". Rather than stagger investments and 
limit the technical and commercial risks, these manufacturers seem to be pushed to do 
the opposite. 

In the scenario of diversity, the global generalist carmakers are also driven to do eve-
rything, but they are assured to have the market corresponding to their different engines. 
This is not the case in the gradual scenario, which would become the scenario of "all at 
once". Manufacturers could see some of their engines quickly outdated technically or 
abandoned by customers and not being able to depreciate their investments. 

Yet the gradual scenario would have been ideal for the automotive industry continues 
in its current structure. Economic and technical domination of historical automobile 
producers could easily have extended. The current balance of power between manufac-
turers and States could continue. The different profit strategies of automobile firms 
would not have been in trouble. Newcomers would not have become threatening. The 
automotive supply chain, the volume and the structure of jobs could evolve in a con-
trolled manner. 

However, if the gradual scenario becomes a scenario "all at once", and furthermore 
"all over", the consequences for the carmakers favouring those scenarios, would be a 
significant increase in investment and risk, more power of States called for help, a de-
stabilisation of the profit strategies of the concerned firms, increasing difficulties for 
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them to compete with newcomers that could be quickly highly competitive because they 
would immediately privileged the electric vehicles, and finally some difficulties to co-
exist and to control in the same group different value chain and to manage the evolution 
of the volume and structure the labour. 
 
 
The scenario of rupture seems to be the most risky, but it is not the 
most improbable 
 
The two stages of the rupture 
 
The third scenario is that of rupture, that is to say the immediate adoption of the plug-in 
hybrid vehicle, or, even more radical, the all-electric vehicle. The steps, made by the 
other engines in the progressive scenario, here are skipped. This jump is a technical, 
industrial, environmental, stylistic, practical and symbolic rupture. The used energy and 
the engine type change completely. All of the "automobile system" is transformed. Var-
ious types of pollution generated by the internal combustion engine are eliminated for 
the most part, subject to produce electricity by renewable energy. The use of the auto-
mobile may be highly diversified (Beaume, Midler, 2009). 

Ironically, the rupture need two stages, but could succeed relatively quickly, if cer-
tain conditions are met. During the first stage, only some uses of the car and some users, 
will be concerned by the electric vehicle. The second stage would see not only the gen-
eralization to other uses and users, but also the emergence of new uses and new users. 
The lithium ion batteries, which power the first plug-in hybrids and electric vehicles  
(we call them second-generation of battery), do not provide the same autonomy as the 
other engines (160km against 450 km) and their prices will remain high as long as they 
are not mass produced. The first step was for manufacturers choosing this way to offer 
models for those engaged exclusively in short / medium displacements. The number of 
cars that travel no more than 160 km per day is very important. It is the case of vehicle 
companies, rental car, second car for commuting, cars travelling in small countries and 
islands, etc. that kind of customers and use are enough to achieve in the near future the 
volume of production necessary to make it profitable selling of electric vehicle. At the 
same time, manufacturers have to set up with other actors (electric providers, public 
authorities, etc.), the infrastructures of electric charging or of exchange of batteries in 
the concerned areas. Finally they would have to devote important investments in R & D 
to prepare a third generation of batteries doubling their autonomy and to conceive a new 
automobile architecture by exploiting the many potentialities offered by the electric 
vehicle.  

During the first stage, States and local governments would have to propose aids for 
the purchase of electric vehicles to make them affordable to the first buyers, and so to 
break the vicious cycle high price / low demand. They would have to coordinate the 
setting the batteries recharge infrastructures, and to support research and development 
of third-generation batteries. Some of them might even want to penalize thermic cars 
deliberately by carbon taxes or congestion charges. Past a certain threshold of annual 
sales (100-200.000), economies of scale can lower the price of batteries quickly, so the 
price of cars. The drop would be amplified by the lower cost of production and of as-
sembly of the vehicle itself. The fully electric vehicle requires less material and compo-
nents and it is easier and faster to produce and maintain. 
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The second stage of the rupture is the adoption of electric vehicle by the majority of 
drivers, once the third-generation batteries have been developed and the price of oil has 
continued its ascent. This conversion will be done more easily and quickly as the manu-
facturers have taken advantage of the functional and symbolic potentialities offered by 
the electric vehicle, to make it a new type of vehicle highly desirable and practical. It 
seems it is the hypothesis made by the countries that adopt ambitious targets for plug-in 
hybrids and electric rolling on the roads at different times (Table 4). 

 
Table 4: Objectives of EV (PHEV + PEV) on the road of the most ambitious countries 

 
 2015 2020 2025 2030 2050 

Switzerland 
 

 
 

1 out of 8      
(500.000)  

 
 

 
 

 
 

Ireland 
 

 
 

1 out of 10 
(200.000) 

 
 

 
 

 
 

China 
 

 
 

1 out of 12 
(5.000.000) 

 
 

 
 

 
 

Spain 
 

1 out of 60 
(250.000) 

 
 

 
 

 
 

 
 

France 
 

1 out of 62 
(450.000) 

1 out of 16 
(2.000.000) 

1 out of 9 
(4.000.000) 

 
 

 
 

United States 
 

1 out of 136 
(1.000.000) 

1 out of 20 
(7.500.000) 

 
 

 
 

 
 

Canada  
 

1 out of 40: 2018 
(500.000) 

 
 

 
 

 
 

Netherlands 1 out of 450 
(20.000) 

1 out of 45 
(200.000) 

1 out of 9 
(1.00.000) 

 
 

 
 

Germany 
 

 
 

1 out of 50 
(1.000.000) 

 
 

1 out of 17 
(6.000.000) 

 
 

European Union 
 

 
 

 
 

 
 

 
 

1 out of 4 
(90.000.000) 

Source: our elaboration from estimations of vehicles fleet at different dates 
 
 
Many supporters and active in the process of coalition 
 
Supporters of the scenario of rupture are paradoxically numerous and active. They are 
to form coalitions in many associations, consortia, "initiatives", etc. Among them (Table 
2), we find first of all, as we have seen, countries already "automobilized" as the United 
States, Canada, Korea, Western Europe, (including Germany, which seems to abandon 
the "technological neutrality" that showed before, but except for the time of Italy), and 
countries in rapid "automobilization" and with a strong industrial potential, such as Chi-
na and India. There are also many small countries or islands (Israel, Switzerland, Geor-
gia, Taiwan, Singapore, Hawaii, Iceland, New Zealand, Reunion Island, etc.). Some of 
these countries work together, notably to standardize the charging systems. This applies 
to the United States and China on one side, France and Germany on the other, etc. 

But the most active supporters, who are pressuring manufacturers to speed up the 
launch of electric vehicles, are the local authorities, car rental companies and companies 
with large fleets of vehicles. Regions and municipalities of large cities consider indeed 
that the electric vehicle could be reduce the pollution and the urban congestion, espe-
cially when it is rented or in self-service. Among them, there are the following regions, 
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provinces or prefectures administrations: California, Colorado, Tennessee, Oregon, On-
tario, Quebec, Baden-Wurttemberg, Wallonia, eleven Spanish regions, Ile-de-France, 
Brittany, Vendee, West Midlands, Victoria, New South Wales, Saitama and Miysaki, 
Guangdong and Wuhan, etc.; and the following cities or urban agglomerations: New 
York, Seattle, Houston, Washington DC, Chicago, Los Angeles, Vancouver, Toronto, 
Mexico City, Sao Paolo, Guangzhou, Shenzhen, Shanghai, Hong Kong, London, Glas-
gow, Amsterdam, Rotterdam, Paris, Lyon, Rouen, La Rochelle, Nice, Strasbourg, Ber-
lin, Munich, Hamburg, Hanover, Milan, Rome, Florence, Madrid, Barcelona, Ankara, 
Stockholm, Copenhagen , Warsaw, Prague, Tokyo, Yokohama, Seoul, Delhi, Tel Aviv, 
etc. Among the 40 cities the most involved of the world  in the fight against global 
warming (C 40 Cities), 13 largest ones formed an EV Network to promote electric vehi-
cles and charging developer facilities. 

Vehicles in company fleets generally travel short distances at low speed on a daily 
basis. They are subject to usage restrictions in urban areas and they are a major spend-
ing item. So the companies owning vehicles fleet consider the electric vehicle already 
adapted to their needs and they hope that it will be more accepted in the city. They 
know also that the electric vehicle is cheaper to use and to maintain, and that the second 
generation will be less expensive to buy. Among rental vehicles companies, there are 
particularly Hertz, Avis, Nippon Rent A Car, Sixth, Athlon Car Lease, LeasePlan, ING 
Car Lease, Europcar, Arval, etc. Among companies with large fleets of service vehicles, 
there are taxi companies, such as Japanese companies Kashiwasaki, Matsuyama, Nihin 
Kotsu, the company of New York taxis and the English company Greentomatocars, 
utilities or telecommunications and mail companies, as La Poste, TNT, DHL, UPS, 
FedEX, Austrian Post, Purolator, Bouygues Telecom, Orange, France Telecom, etc. 
Service companies to communities, businesses or individuals, such as GDF Suez, Turin 
Airport, San Francisco Airport, Domino's Pizza, Coca Cola, Vinci Park, Veolia, etc. 
Electric utilities, as Tepco, EDF, EOS, San Diego Gas & Electric, ENDESA, Gaski En-
erji, REW, A2A, Iberdrola, etc.., airlines or railway companies, as Air France, SNCF, 
Deutsche Bahn, etc.., the urban transport networks as RATP, etc.., Armies adopt also  
EV, like the Chinese Army, the Navy, etc..,  It is also the case of same administrative 
services and institutions such as Fed Fleet, Yale, Rice and Stamford Universities, 
UCLA, NASA, etc.; the case of  industrial or commercial enterprises, such as General 
Electric, Leclerc, Eiffage, SPIE, Areva, the Hotel Association Japan Ryokan, etc.. Some 
of these companies come together to launch joint calls for purchasing electric vehicles. 
They assume a significant volume, as did some twenty French public and private com-
panies: 100,000 electric vehicles in two years. 

Car manufacturers that have opted for the rupture scenario were first Renault-Nissan, 
Mitsubishi, Chinese manufacturers (BAIC, Chana, Chery, Geely, Dongfeng, FAW, etc.) 
and India (Tata, Mahindra, etc.). Later, General Motors joined them, as well as Hyun-
dai-Kia, then  Daimler and BMW (Table 3). We need  to add at this list a myriad of 
small manufacturers, old and new, who see the electric vehicle as an opportunity to cre-
ate a niche, or to monetize their innovations, or even to compete with historical carmak-
ers (Table 5).  Among them, there are manufacturers of sports cars (Venturi, Lotus, 
Lightning, Malone TAZR, NLV, etc.), and above all low speed car companies, specially 
in China (Aixam, AEVCO, Biro, Bidewen, Chatenet, Eon Motors, GEM, Goupil, 
Kangda, Ligier-Matra, Shifeng, etc.); almost all of the many car start-up that have 
hatched out the past ten years (Tesla, Fisker, etc.), newcomers that may be major sup-
pliers, such as Magna, Johnson Control, GKN, etc. Manufacturers of batteries as 
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Bellier, Bolloré, BYD, Dassault, Electrovaya, Lynx, etc. body makers or assemblers 
such as Micro-Vett, Alke, Balqon Corp., FAM, Oatmeal, Heuliez, Tazzari, etc.., manu-
facturers of electric motors as Electric Vehicles Europe, AC Propulsion, etc.., producers 
of logistics vehicles as INNOVEP, Motrec, etc.., engineering companies as Akka Tech-
nologies, Innovative Mobility, Zytek, etc. There are also same Electric producers such 
as ELCAT, National Union Electric Company, etc., importers like Miles Electric Vehi-
cles, hitting, etc. manufacturers of bicycles, scooters like Ya Bao Jinan, Shandong 
Baoyi New Energy Vehicles, Piaggio, Scooter Street , Xero, Protanium, etc.. These very 
numerous players new and different give rise to expectations, particularly in countries 
and areas devoided of domestic auto industry or having lose their national carmakers 
over the previous decades (Britain Norway, Finland, Switzerland, Denmark, South Af-
rica, Brazil, Hungary, Netherlands, etc.).  

Suppliers, alone or in groups  already propose   all or part of the electric power train 
and infrastructure charging: Valeo, Michelin, Siemens, Schneider Electric, Bosch, etc. 
Each battery manufacturers are seeking to become the global leader: LG, NEC, GS 
Yuasa, Hitachi, Panasonic, Toshiba, Saft, BYD, etc.. All they have formed partnerships 
with carmakers. Fourteen U.S. battery manufacturers and the Argonne National Labora-
tory have formed a National Alliance for Advanced Transportation Battery Cell Manu-
facture, so that the United States is catching up in this area. 

Producers and providors of electricity work together to the development of charging 
infrastructures and participate in testing of electric vehicles and their management in 
real situations. The public research centers and the Universities are likely to be involved 
in joint programs with industry, State and local governments in China, United States of 
America, France, Germany, etc. The research focuses on batteries infrastructure, mate-
rials, processes, etc.  "Mobility operators" are also emerging. They offer complete and 
diversified solutions to local communities, businesses and individuals, as Better Place, 
Mobile tech, Mobility House TMH, Mobivia, etc. 

Sometimes some or all these different actors, states, local manufacturers, suppliers, 
utilities, research centers, users come together in a consortium, as the European consor-
tium Green eMotion, the Electric Drive Transportation Association Electrification and 
the Coalition in the United States, the Electric Mobility Canada, the Electric Vehicle 
Industry Alliance in China, the Platform for electro-mobility in Germany, etc.. They are 
partnering to test electric vehicle in real conditions, as the partnership between the 
Community of Agglomeration of Rouen, Elbeuf Austreberthe, and EDF, Schneider 
Electric, ERDF, E. Leclerc in France. 
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Table 5: A list of electric vehicles start-up and newcomers in some countries (non ex-
haustive census, June 2011) 
 

Sources: our elaboration from web sites and Wang, Kimble, 2011 
 
 
 
 

 Start-ups, Engineering 
companies 

Suppliers, import, 
Bodybuilders 

Newcomers     carmak-
ers 

Sport and low speed 
carmakers, others 

Australia Eddy Life   Alpha Lujo 
Brazil    Obvio 
Canada  Magna, Motrec, 

Nemo 
 BRP, Electro Wheels, 

Dynasty EC, Elec-
troway, Zenn 

China Eagle, EuAuto, MyCar 
(Hong Kong), Yulon 
(Taïwan) 

 BAIC, BYD, Chana, 
Chery, Dongfeng, 
FAW, Foton, GAC, 
Geely, Hafei JAC, 
South East, Lifan, Zotye 

Bidewen, Green 
Wheel, Jinan Baoya, 
Kangdi, Shandong 
Baoya, Shifeng, 
Wonder 

Denmark    Protanium 
Finland    ELCAT 
France Akka technologies, 

Cocquelin, Courèges, 
Eco&Mobility, Electric-
car, Fior-concept, Lu-
meneo, Muses, Volteis, 
Wattmobile 

Bellier, Bolloré, 
Frappa, FAM, Gruau, 
Heuliez, SVE Das-
sault, Michelin 

 Aixam, Anruet, 
Chatenet, Eon-
Motors, Goupil,  In-
novep, Ligier-Matra, 
Little Cars, Soffimat, 
Venturi 

Germany E-Wolf, Innovative Mo-
bility  

Ecocraft, Ruf  Smilies, Streetscooter 

Hungary Kenkuru Car    
India Reva    Tata, Mahindra  
Italy 

 
K-Way,  Motus             Alke, Electric Vehi-

cles Europe, Micro-
Vett  

 
 

Biro, Effedi, Piaggio, 
Tazzari,  Pininfarina 

Japan Auto EV, SIM-Drive, 
Zero Sports 

   

  Korea      CT&T 
  Norway   Think Global   Kewet ElbiNorge   

  Russia   E-avtö    

  Spain   Afaipada, Comarth    

  South Afri.   Optimal Energ, Persu ventures    

Sweden Koenigsegg,  EV adapt   
Switzerl. Mintset, Protoscar, 

Rinspeed 
  NLV 

United 
Kingdom 

Liberty Elect, Lightning, 
Nice Car, Sinclair, Ste-
vens Veh, Zytech 

  ECC, GKN, Smith 
Electric 

 

 
 

  Lotus, Malone 
TAZR, Modec, Mur-
ray, Xero 

United 
Sates of 
America 

AC Prop, Aptera, Com-
muter Cars, Azure Dy-
namic, Fisker, Phoenix, 
Segway, Tesla, Wright-
speed, Zap 

Johnson Control, 
Balqon Corp, Envi-
sion, Miles Elect 
 

 
 

AEVCO, Electrum, 
EZ-GO, Dynasty, 
GEM, Google, My-
ers, Shelby, Toro 
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Finally one can note numerous positions and actions in favour of electric vehicles. 
Some are expected, such as environmental movements or citizens. Others are more un-
expected, like those of some churches. There is also the creation of many dedicated me-
dia, trade shows and exhibitions. Is this flourishment could fade rapidly in the early 
difficulties, as was the case several times in the past? (Fréry, 2000). 
 
The conditions of possibility of the break are not technical, but geopolitical 
 
The conditions of possibility of this scenario are first, of course, widespread access to 
electricity, wherever it is necessary, at a very competitive price compared to other ener-
gy sources. Secondly the price of oil must continue to rise sharply and quickly, and the 
third generation of batteries must reach a similar autonomy  to that of oil vehicle. Final-
ly the historical carmakers must fear the Chinese and Indian car producers jump the 
stage of Internal Combustion Engine and become hard competitors in the electric car 
market (Table 6). 

Are these conditions  being met? Electricity is available almost everywhere, at least 
as much as gasoline and at a lower price. It is not impossible that it could be increasing-
ly locally produced  and even  locally stored. Structural and economic conditions of 
strong oil prices growth already exist. 
 
Table 6: Number of cleaner car models in the world by type of producers: on sale in 
2011 and announced before 2015 (non exhaustive census, June 2011) 
 
 
 
 
 
 
 
 
 
 
Source: our elaboration 
 
China and India are obliged to adopt the all-electric vehicle. They also have interest to 
do that, if they want, as they have clearly said, to develop a domestic auto industry and 
become a powerful leader in electro-mobility. Already, China produces and sells mil-
lions of scooters and low speed electric vehicles (Wang, Kimble, 2011). It seems that 
the margins of progress of batteries autonomy are important and sufficient to compete in 
the medium term with the internal combustion engine. The issues that the electric vehi-
cle has to be solved seem far less important than the oil vehicle had to overcome during 
its history (Mballa, 1998). Mass production of second and third batteries generations, 
the real modularization of the vehicle that allows the full electrification of the organs, 
the automatization of the assembly that allows a true modularization, the drastic de-
crease in the number of parts and necessary employees should lead to a significant low-
ering of car prices. Only a radical change in the product can boost profit and competi-
tion. A new profit strategy might even be invented, combining "volume" and "innova-
tion" through modularization and standardization of the power train. It could have the 
same importance of the combination of “volume” and “diversity” by General Motors 
during the inter-war period thanks the invention of platform (Boyer, Freyssenet, 1999). 
The mobilization of new players, the proliferation of initiatives and the launch of clean-
er car models finally create a favourable movement that had no equivalent in the past. 
 

Models Hybrid     Plug-in  
Hybrid 

Electric 

Historical carmakers 38 / 19 2 / 22 12 / 30 
BRIC carmakers  0 / 4 15 / 21 
Start-ups, Engineering  2 / 2 15 / 9 
Suppliers, Assemblers, others   42 / 4 
Sport or low speed carmakers   37 / 3 
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Table 7: Number of cleaner models by type of vehicle: on sale in 2011, announced be-
fore 2015 (non exhaustive census, June 2011) 
 

Models Hybrid Plug-in hybrid Electric Fuel cell 
Low speed   37 / 4  
minicar 1 / 0 0 / 2 27 / 19  
small 1 / 4 0 / 2 4 / 17  
medium 13 / 7 2 / 12 2 / 14  
premium 12 / 6 1 / 4 1 / 1  
coupé 1 / 1  1 / 2  
SUV 5 / 4 0 / 3 6 / 2  
Commercial   23 / 2  
Sport car 3 / 2 1 / 6 6 / 3 0 / 1 
     

Source: our elaboration 
 
The consequences of failure scenario, if existed, would be considerable 
 
The future of the automobile would be played in China and India, whose manufacturers 
could become major players, although they have yet to learn the skills that seem to be 
lacking in security and driving. The automotive supply chain would be completely 
changed, both in volume and variety of parts, that vocational education, knowledge and 
skills required. Mastering the value chain could change hands. But the new "core busi-
ness" is still difficult to define: will it be the couple battery / electric motor, or the de-
sign and the integration of new functionalities, as is the phone and the computers, or 
even the multi-modal mobility offer? It is easy to understand that geography, economics 
and sociology of the automobile would be disrupted. 

Two major problems, but not decisive in the ongoing transition, would not be solved 
automatically:  the pollution and the urban congestion. 

The pollution from the electric vehicle depends on the origin of electricity. The elec-
tric vehicle may be the best as the worst solution, in terms of CO2 emissions for exam-
ple. But this is not what will hinder its adoption, if the real price of oil continues to 
grow and if newcomers are getting ahead of historic manufacturers. However, it is like-
ly that renewable energy, especially if we take into account the rapid progress of photo-
voltaic panels and of windmills, can significantly replace fossil fuels, in a reasonable 
time, as Germany has just bet it. 

The congestion could increase. Indeed the electric vehicle could be more accessible, 
because its price lower than the oil vehicle price. It could be also more easy to use be-
cause its possible compacity sell with its lower prices and eventually more compact. 
Solutions, necessarily partial, must be found. Among them, voluntary or constraint car 
sharing and more comfortable, frequent and near public transport. Some economists 
even imagine the ban on private car possession and make it a public good available to 
all. 
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Conclusion 
 

The quivering observed towards the alternative motorizations could be the start of at 
least three scenarios. The consequences of these three scenarios on the geography, the 
structure, the economy and the sociology of the world car industry are completely dif-
ferent. In the first scenario, each car producer will be able to find its regional niche. In 
the second, only most powerful carmakers will survive. In the third, the newcomers and 
the innovating enterprises will have the possibility of engage a rapid « Second Automo-
bile Revolution ». The winning scenario will prevail, after confused and nevertheless 
rough fights, not because of its technical superiority or of its best environmental per-
formances, but initially because of energy geopolitics and of firm profit strategies. For 
these reasons, the third scenario, the scenario of electric vehicle, that appears today 
most random, could impose in the next years, as the improbable petrol car scenario im-
posed one century ago. This does not mean that carmakers that bet this scenario will 
necessarily be any winners. The cemetery of car manufacturers is full, as is well known, 
of manufacturers have been technically innovative in their time. 

It appears the automotive industry is still very young, not only because of highly 
populated continents began to buy cars in quantity never seen before, but especially 
because this diffusion can only be done by changing radically the propulsion, the archi-
tecture and features of the car. 
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