
EV Vs ICE VEhIClEs:  
WhEn to ExpECt Robust 
CompEtItIon?

VYGon Consulting - march 2016



March 2016          

VYGON Consulting 1

EV vs ICE Vehicles: When to Expect Robust Competition?

Grigory VYGON 
managing Director, ph.D. Econ 
info@vygon.consulting

 
 
 
Maria BELOVA  
senior Analyst, ph.D. Econ  
m.belova@vygon.consulting

 
 
 
Ekaterina KOLBIKOVA 
Junior Analyst  
E.Kolbikova@vygon.consulting

 
 
 
VYGon Consulting thanks Evgeniy DOROFEEV 
partner at unIsolEx for his contributions to this 
study.

 

Authors



VYGON Consulting

March 2016         EV vs ICE Vehicles: When to Expect Robust Competition?

2

this year gasoline-fueled car is celebrating its 130th anniversary. 
transport is the key oil-consuming sector, accounting for about 
65% of global oil demand. Road transportation provides 77% of final 
petroleum products consumption, thus the demand growth rate of 
ICE vehicles (internal combustion engine) will largely determine the 
further potential in oil consumption. 

tesla’s success has obviously attracted much interest towards 
electric vehicles (EV). today global EV fleet stands at around 
1,5 million cars, its worldwide sales continue to expand. the world’s 
leading automakers are extending their electric model series: up to 
date they have already launched about 40 new models, which are 
likely to hit 51 over the next 3 years. though their current market 
position is incomparable to the traditional ones, the future balance 
may change. In late 2016, the new Gm all-electric Chevrolet bolt will 
be first introduced on the US market. The model offering 320 km 
range per charge and battery capacity at us$60/kWh should set new 
technological standards at a price as low as us$37,500. Almost the 
same specifications promises Tesla and Nissan for their 2017 models.

Electric vehicles benefit from technical progress and government 
support, induced by growing environmental awareness and the 
importing countries’ efforts to achieve energy security. Traditional 
vehicles have on their side consumer preferences, major auto 
makers’ manufacturing processes, developed service facilities and 
infrastructure, as well as low oil prices.

EV sales in the us – the market with the “invisible hand” economics, 
dropped for the first time since 2010, along with two-fold gasoline 
price fall. the demand growth was only stable for tesla model s, 
because the consumer choice is determined by brand-awareness 
and technical specs of the car, rather than by fuel economy.

European market still opts for EVs, which showed 50% sales spur 
in 2015. this has mainly resulted from lower decline rate of fuel 
prices due to the increased demand and higher excise duties (the 
diesel prices fall in Germany was only 20% compared to 50% drop in 
gasoline prices in the us). moreover, a number of countries in Europe 
actively promote EV sales (fiscal incentives and subsidies in Norway 
are up to us$17,000). the possible easing or even phasing out the 
existing subsidies can result in sales slowdown this year.

China saw a threefold increase in its new energy vehicle fleet in 2015, 
thus it has outstripped us to become a world market leader. such 
strong EV deployment initially in mass segment may head the further 
EV expansion worldwide. Since China has been largely affecting the 
world oil consumption in the recent decades, the success or failure of 
EV sales in this country could define the global oil demand potential.

summAry
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Average EV battery cost for most electric car models have been 
reduced substantially from 1,000 us$/kWh in 2009 to around 
460 us$/kWh in 2015 thanks to technological improvements and 
increased competition between battery and car manufacturers, while 
the cost reduction in some cases occurred even faster than expected. 
thus, tesla battery price is already estimated at us$250/kWh, the 
company target is us$100/kWh by 2020. 

Production scale effect and technological achievements in increasing 
battery energy intensity with less weight will contribute to further 
battery cost reduction. by 2020 battery production capacity is 
expected to nearly triple from 42 GWh to 122 GWh due to the newly 
established projects by tesla, bYD, Foxconn, boston power and lG. 

According to our estimates, average battery cost will reduce by 
57% assuming current chemistry mix and in production technology 
improvement. battery management system optimization and labour 
efficiency offer the greatest potential, the progress will “stuck” in high 
raw material costs, particularly nickel and cobalt. Contrary to the 
common belief, lithium prices cannot strongly influence battery cost, 
since it represents less than 3% in battery cost split. thus, the cost 
of battery pack would not increase notably even if prices for lithium 
rise manifold as well as demand for this metal.

At present, msRp range between EV and ICE vehicle of the same 
specifications is incomparable in mass market.  It is not only the high 
battery cost, which accounts for about 30% of electric vehicle price, 
but also powertrain system (i.e. power electronics and charging), 
which still represents high value due to its limited production. they 
would obviously become more price affordable as the demand for 
EV will grow, although not as fast as battery.  

the 5-year deferential of total cost of ownership (tCo) between all-
electric nissan leaf and traditional nissan Versa note in the us is 
more than us$5,000 at current oil price (us$30/bbl) and battery cost 
given the subsidies of more than us$10,000. the oil price rebound 
factor is still not enough to make EV competitive – the tCo parity 
appears only at us$160/bbl. however, if the future oil price rises 
above us$40/bbl (as of the date of the study), electric car will be 
competitive at a battery cost of up to us$250/kWh and retention of 
the existing tax credits.

price parity between electric and ICE vehicles can be achieved by 
implementing numerous conditions simultaneously. under these 
conditions, we developed optimistic, negative and baseline scenarios. 
In the optimistic scenario, gasoline car will fail the competition 
with US$4,900 differential. However, this scenario requires major 
withdrawals from federal budget, which might be compensated by 
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increasing tax burden on oil industry. this, in turn, will contribute 
to greater upturn in gasoline prices and result in even greater tCo 
differential. Negative scenario assumes all subsidies phase out by 
2020, falling gasoline costs ($2100) and high insurance costs (due 
to the lack of services and high detail cost). As a result, 5-year tCo 
differential between Nissan Versa Note and electric Leaf exceeds 
us$12,900. In the baseline scenario, nissan leaf has a comparative 
advantage at about us$1,600.
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