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Highlight
The conTenders: convenTional and alTernaTive 

OIL: IN POLE POSITION
Allied with its long-standing partner the thermal 
engine, oil is by far the leader, given that 
98% of the world's transport sector depends 
on oil products(2). Conventional fuels such as 
diesel and petrol, bring with them a century 
of supremacy, where they have provided all 
energy requirements for the mobility of goods 
and people.   
With their range (over 600 km(3)) resulting 
from their energy density, and drawing on 
mature, inexpensive refining techniques, 
fossil fuels still have considerable advantages. 
Refinements have improved them both 
technically (octane and cetane indices) and 
from the environmental point of view (sulphur 
and lead content).  

However, their pre-eminence is constantly 
threatened by two major weaknesses. The 
thermal engine delivers only moderate 
efficiency: 36% for the petrol engine, and 42% 
for the diesel engine (4). These figures plummet 
still further (to around 15%) where short urban 
cycle journeys are involved. As well as this loss 
of energy, oil fuels still emit a considerable 
quantity of CO2 and pollutant gases at a time 
when sustainable development has become a 
pressing concern.  

To deal with these constraints, several avenues 
regarding technical innovation are being 
explored. One of the most often mentioned is 
downsizing, which reduces the cylinder mass, 
limiting emissions and energy loss within 
the engine without affecting the level of 

performance. But even with developments in 
thermal engine efficiency one cannot exclude 
that other fuel/engine combinations will 
compete with and even replace it in the long 
run.

LPG/LNG: AMBITIONS FOR A SMALL CYLINDER
Historically, the first real alternative fuel 
appeared with Liquefied Petroleum Gas 
(LPG). LPG and Liquefied Natural Gas (LNG) 
boast several indisputable advantages in 
environmental terms: a reduction in CO2 
emissions of 10% with LPG, and of 20% with 
LNG, compared with a petrol-driven car(5), 
and a significant improvement in the engine 
efficiency. However, these two fuels suffer 
from a lack of distribution infrastructures and   
considerable extra cost (of around 15% with 
LPG) compared with a similar diesel models(6). It 
is true that countries like Italy and Poland, with 
one and two million LPG vehicles in circulation 
respectively in 2007(7), constitute bridgeheads 
for LPG. However, both fuels depend on fossil 
resources, therefore limiting the possibility for 
energy diversification and therefore preventing 
LPG and LNG from being considered as a real 
alternative to oil.

HYDROGEN: OFF TO A SLOW START
Hydrogen can be considered as a fuel used 
either directly, via a fuel cell and an electric 
engine, or in a mixture with natural gas (20%) 
in a thermal engine.
The use of hydrogen has several advantages. 
Abundantly present in nature, hydrogen 
appears as a clean fuel, emitting only water 

Summary

EDITO

HIGHLIGHT
The contenders: 
conventional and 
alternative

POINT OF VIEW
Oil versus electricity: 
moving towards a 
change in dynamic?

ABOUT 
BEARINGPOINT

Editing 
committee
EDITORIAL BOARD
Natalia Krasnoperova 
Denis Florin 
Emmanuel Autier 
Simon Ferrington 
Jens Raschke 
Johan Van Hengel 
Nigel Williams 

AUTHORS
Benjamin Chtromberg 
Hélène Sifakis

Edito

“Which fuel
      for tomorrow's car ?„
The current crisis, is playing a twofold role: both revealing and 
accelerating the restructuring of the automobile sector. In a context of 
volatile oil prices, more stringent environmental constraints and a drop 
in the demand for fuel, the choice of the fuel and engine type is becoming 
an increasingly serious matter. 

The question is even more topical as the demand for mobility increases: 
for while automobile consumption is stagnant in developed countries, 
this slump is more than offset by rocketing consumption in emerging 
countries, speeded up still further by recovery policies(1). What types of 
fuel will be best able to respond to the energy challenges, and assist the 
mobility requirements of the Indian and Chinese middle classes, as well 
as Western city dwellers? Answering this requires an analysis of the race 
now under way between the dominant model of the hydrocarbon and 
thermal engine and the models of its emerging competitors.

Denis Florin
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and causing no noise pollution. It also makes 
it possible to reduce dependency on depleting 
fossil fuel reserves.

Despite these positive points, hydrogen has 
come up against a major obstacle today: 
Hydrogen is never more than a carrier for 
storing energy to be produced. As it does not 
exist in a native state, it must be created by 
another energy source. It can be produced by 
various processes like the steam reforming of 
natural gas, the transformation of biomass or 
water electrolysis. 
In addition, hydrogen is a low-density gas: for 
a vehicle to have a range of 400 
km, it would need a reservoir 
around 3.5m long.  The 
volatile, inflammable nature 
of hydrogen complicates its 
use even further.  

The joint use of hydrogen 
with a fuel cell considerably 
improves the overall energy 
yield of the engine. However, the price of the 
fuel cell remains prohibitive for the moment. 
The highly advanced technology required for 
the fuel cell means that the price is twenty 
times higher than for a thermal engine.  
These limitations explain why the 
infrastructures (transport by pipe, 
intermediary storage) essential for its 
marketing are not developed. In 2009, there 
are only 40 service stations in the world that 
distribute hydrogen(12). Hardly enough to 
threaten the thermal engine and fossil fuels…

THE OUTSIDERS: BIOFUELS
Obtained from ethanol or vegetable oils, 
biofuels have recently undergone considerable 
development, mainly under the impetus of 
government initiatives. As they can be mixed 
with petrol and diesel, they can make use of 
the classic fuel distribution networks, and do 
not require engine alterations (with regard to 
current EU standards).  

However, their results in ecological terms 
are not as green as might be assumed. While 
ethanol reduces the emission of certain 
pollutants, like CO2, it increases the release of 

others (pesticides that affect 
the soil and ground water). 
Biofuels are also a source of 
imbalance, as they have a 
major impact on the price of 
products that are used as basic 
foods (wheat and maize). 
Lastly, biofuels have only 
limited potential: crops used 
for biofuels require huge areas 

of farmland to replace only a small amount 
of fossil energy. Thus the mobilisation of all 
the fallow land in the EU would provide just 
5% of the fuel consumed in Europe(8). While 
biofuels have unquestionably succeeded in 
making a number of breakthroughs (in Brazil, 
for example), it seems difficult to consider 
them as a credible alternative to fossil fuels, 
as illustrated by their marginal volume of 1% 
in world transport(9).

ELECTRICITY: IN THE RACE AT THE FINISH
And what about electricity?:  Ever since 
the entirely electric "Jamais Contente" 
car, the first to exceed 100 kph in 1899, the 
technology has proven worthy of attention. 
The presentation in June this year of the Maya 
300, an electric vehicle resulting from the 
partnership between pioneer electric battery 
manufacturer Electrovaya and ExxonMobil,  
surprised more than a few people.

WHY WAS AN OIL COMPANY NOW PROMO-
TING THE ELECTRIC CAR?

In fact, the electric engine represents the most 
credible alternative to the thermal engine. 
First of all, it produces no direct pollutant 
emissions. Even when the generation of 
electricity to charge the engine is taken into 
account, the electric vehicle produces fewer 
emissions than a petrol car. As new lithium-
ion batteries expand, the amount of energy 
needed to propel an electric vehicle will be 
greatly reduced. In addition, it is silent and 
it’s high-performance drive chain yields over 
90% compared with only 20% in thermal 
vehicles(10). 
However, the constraints of the electricity 
option can be summarised in three words: 
range, infrastructure and cost. The main 
obstacle lies in the battery. It is expensive, 
heavy, bulky, difficult to recycle and lengthy 
to charge, and does not provide the range of 
a full tank of petrol. It poses the problem of 
electric charging infrastructures, particularly 
in terms of accessibility, safety, invoicing and 
the associated cost. In terms of range, electric 

cars do not perform as well as thermal 
engines, even if strides have been made with 
the Lithium-ion technologies used in the 
Tesla Roadster, which can last for 350 km, 
and the Blue Car by Bolloré, which promises 
250 km(11). Lastly, their cost and thus their 
price remain extremely high. In the words of 
Atsushi Yamamoto, in charge of new energies 
at the Japanese Ministry of Industry

"WHO IS GOING TO ACCEPT BUYING A SMALL 
CAR FOR NEARLY 4 MILLION YENS [OVER 

33,000 EUROS]?"(12)

Perhaps most significantly, the 
environmental quality of electricity is only 
as good as the energy mix used to produce 
it. The environmental assessment changes 
completely, depending on whether the 
electricity comes from renewable energies or 
coal.

The fact remains that between conventional 
and alternative fuels, the balance remains in 
favour of the former, with oil continuing to 
dominate the race. However, the growing 
trend towards hybrid vehicles is stirring up 
competition between oil and electricity, and 
seems to mark the start of a new era for 
electricity. The outcomes of this rivalry are 
tomorrow’s transportation story.  
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Point of view
oil versus elecTriciTy: moving Towards a change in dynamic?

OIL: THE ADVANTAGE OF EXPERIENCE
Oil as fuel for transport seems at first sight 
to be established for a long time to come.  
Its position is strengthened by its ability to 
adapt (integration of biofuels and GPL), the 
reduced consumption of modern engines and 
technological innovations (like the common 
rail diesel engine). As a paradox, crisis is its 
main asset. Preserving oil-based fuel means 
that it is possible to continue to rely on 
investments that have been written off already 
(conventional engine technologies, the total 
number of existing cars, a well-established 
distribution infrastructure, tried and tested 
refining techniques). Economic difficulties 
also make more economic, less pollutant 
models more acceptable (Logan, Tata Nano) 
which further increase the competitive 
edge of oil, and tone down the (relative) 
environmental advantage of electricity, 
mainly in the urban environment. Public 
authorities have provided further support 
by imposing statutory regulations: a bonus/
malus system in France  and constructive 
measures such as the "congestion charge" 

in London. In short, "the Establishment" 
supports oil!

BUT IS THE GAME OVER?

ELECTRICITY: THE INDIVIDUAL DYNAMIC
Doubt has set in with the Toyota Prius. The 
leading car maker imposes a mass hybrid. So 
what if its energy assessment is questioned 
and its price high! Toyota imposes its 
models, its image and its margins, and its 
biggest competitors try to follow, relying on 
a profound consumer trend to transcend the 
crisis. Did the extreme volatility of oil prices 
and the peak of $147 in July 2008 create a 
strong, enduring desire in consumers to 
escape from the "all-oil" situation? Some 
states are claiming their structural resolve 
to make their energy supplies secure 
and diversify them by limited recourse to 
hydrocarbons, such as the United States 
(biodiesel) or China (exclusively electric urban 
motorisation in touristic areas). There is also 
a noteworthy change in consumer attitudes, 
caused by growing awareness of the dangers 
posed by global warming, and a desire to 
protect the environment.

In this changing environment, electricity has 
a modest, but no longer marginal role. The 
growing use of hybrid vehicles can be seen as 
a transition phase, or even a necessary step 
on the route to the all-electric car. Despite its 
weaknesses, the all-electric vehicle already 
seems suited to certain situations, particularly 
when there is no significant need for range 

(use in towns) or where infrastructure-related 
costs can be shared (community fleets).

IN FRANCE, 50% OF CAR JOURNEYS ARE LESS 
THAN 3 KM(13).

In precise market segments such as dominant 
urban use in dense areas (Europe, China), it is 
plausible to see the all-electric car becoming 
established under the joint pressure of 
consumers' environmental demands ("less 
noise and fewer emissions in my town") and 
those of their elected representatives. Several 
projects are moving in this direction, such as 
Autolib' in Paris. This concept is based on 
making self-service electric vehicles available 
in built-up areas. But while electric cars 
could fit the bill in towns, the ideal energy 
for long distances and high speeds is still 
fossil fuel. Hydrocarbons look set to endure 
in rural areas where the car is used on longer 
journeys necessitating a reliable vehicle with 
considerable range. In this way, a range of 
diversified solutions is emerging, where all-
electric, thermal and mixed vehicles coexist, 
and where the replacement dynamic depends 
on developments in technology (particularly  
batteries) and, once technology is stable, 
the relative cost of fuels, itself a factor with 
electricity, and the energy mix of the market 
concerned. This last point could lead to fairly 
different results in each country, depending 
on national energy choices (nuclear energy in 
France) and policies for subsidising renewable 
energies (wind turbines in Germany and solar 
energy in Spain).

A TRANSITION THAT HAS ONLY JUST BEGUN
The question of the time and event that 
will trigger the large-scale expansion of the 
electric car remains open. The rapidity and 
force of this relative movement of substitution 
will depend firstly on the price of oil and its 
stability. A low, stable price per barrel tends 
to strengthen the comparative advantage of 
conventional fuels against alternative fuels. 
Social, environmental and fiscal drivers could 
encourage the shift towards electric vehicles. 
Some countries such as China, whose 
global fleet of passenger cars is expected to 
quadruple to about 3 billion over the next 
40 years(14), will have strong incentives to 
turn away quickly from fossil fuels. Already, 
the Chinese government announced that 
it will cover $8,800 of the cost of each 
electric vehicle purchased by taxi fleets and 
local government agencies in 13  Chinese 
cities(15). In the US, President Obama also 
promised $2.4 billion to foster electric vehicle 
production(16). Besides subsidies, many 
countries increasingly issue regulations 
penalizing vehicle emissions. Governments 
tend to link taxes such as vehicle licenses to 
carbon emissions. Still, a lot more needs to be 
done to see electric cars become a common 
sight in our cities. 

This change could be speeded up if there 
were a technological breakthrough with 
batteries, making it possible to improve 
the cost/performance ratio of the electric 
vehicle. Indeed, battery technology is the 
heart of success for the green car. The 
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race to produce the ultimate electric car 
has driven battery technology to a new 
high. However, any radical innovation in 
batteries will need considerable investment, 
for instance in nanotechnologies. For this 
reason, the solution could be more oriented 
towards improved energy management 
systems (controls optimising the battery and 
protecting it from profound discharge) than 
progress in optimising the battery itself.  

In addition to the need for technological 
innovations, the all-electric vehicle requires 
the set-up of a new infrastructure. A 
worldwide network of high output electric 
charging terminals is emerging, located in 
strategic places (homes, workplaces and 
public car parks), alongside the oil network 
of refineries and service stations. It is also 
possible to imagine a network of battery 
replacement mini-stations. The Israeli-
American company Better Place is currently 
addressing this challenge(17). Here the idea 
is to make an electric distribution network 
available to motorists, who would only pay 
for their access, while the battery remains 
the property of the company. This could 
resolve the initial cost of buying the vehicle, 
at present prohibitive for the general public.

A SUBSCRIPTION WOULD ENABLE STRONG 
COMPETITIVENESS COMPARED WITH FILLING 
UP AT A PETROL PUMP: LET'S WELCOME THE 

2.0 CAR!

In a difficult economic context, the 
voluntarism of the players will be decisive, 
and should be based on the creation of 
numerous partnerships, already initiated, 
between car makers, storage system suppliers 
and electric energy suppliers. The example 
of Brazil's ethanol shows that collaboration 
with the public authorities makes it possible 
to rapidly obtain significant economies of 
scale in production. Emerging countries, 
along the lines of China's BYD group with 
its e6 electric model (18) are aiming to pre-
empt this virtually unexplored market. 
Strikingly, the pioneers of the electric car (like 
Bolloré and Telsa) only rarely come from the 
automobile  sector: they often subcontract 
the chassis part (Renault) in order to focus on 
the battery/electronics/electric circuit core.

In the immediate future, consumers will not 
rush to buy vehicles whose price is on average 
25% higher than their thermal equivalents, 
without a strong incentive. After all, it needed 
Churchill, then First Lord of the Admiralty, to 
impose the changeover from coal to oil as the 
fuel of the British fleet in 1911, in order to 
mark the advent of the oil era.

WE ARE CONVINCED THAT FOSSIL FUELS 
WILL ONLY VERY GRADUALLY MAKE ROOM 
FOR ELECTRICITY (AND FOR A LONG TIME, 
NOT A GREAT DEAL OF ROOM), THROUGH 

INCREASING HYBRID VEHICLE PRODUCTION 
AND SALES.

Just as they have with biofuels, most 
developed countries will only gradually 
make way for an electric solution, starting 
with urban transport segments where the 
high density makes the concentration of 
emissions a critical factor, and where there 
is a limited need for range. The speed of 
this gradual substitution will depend on the 
price of oil, and to a lesser extent on the 
voluntarism of the public authorities and 
pressure from society. This substitution will 
include developing countries such as Brazil as 
demonstrated with Ethanol.

TWO TECHNOLOGICAL TURNAROUNDS 
COULD STEP-CHANGE THE RULES OF THE 

COMPETITION.

The first would be a decisive breakthrough 
in the perfection of molecules enabling the 
production of third generation biofuels, which 
would not compete with food for humans. 
The second would be a drastic improvement 
in the global economy with the production 
of hydrogen, for example through radical 
progress in manufacturing processes. But 
until then, Churchill can remain happy with 
his choice: the British fleet will remain driven 
by oil. 
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We deliver Business Consulting with Management & Technology Consultants. We are an independent firm with 

European roots and a global reach. In today’s world, we think that Expertise is not enough. Driven by a strong 
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to creating greater client value and delivering tangible results, from strategy through to implementation. 
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projects lead to measurable and visible results.
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