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Slow train coming

Earlier this year, the UK government said that sales of new petrol 
and diesel engine cars in the UK are to cease by 2040. There 
have been similar announcements around the world that seem 
to hold out the prospect of cleaner transportation and cleaner air 
in our growing cities. As Volkswagen’s ‘dieselgate’ affair rumbles 
along, car customers are also turning away from diesels even in 
the most heavily dieselised markets in Europe. Tackling CO2 will 
also mean that carmakers invest in alternative and more efficient 
technologies to get CO2 emissions down. We’re already seeing 
some important technological developments making it to market. 
Provided power generation moves away from fossil fuel burning 
(so that pollution or CO2 emissions are not simply transferred 
from tailpipe to power station), the direction of travel seems to 
be, firmly, towards an electrified future. 

However, there is nothing new about electrified vehicle 
propulsion and it has stubbornly failed to make a major market 
breakthrough since the first electric taxis appeared on the 
streets of New York in 1897.

The market acceptance of full battery electric vehicles has been 
slow. The internal combustion engine has shown remarkable 
resilience. The widespread adoption of technical enhancements 
such as turbochargers for more power has permitted engine 
downsizing for better fuel economy. One-litre displacement direct 
injection gasoline engines with the equivalent power output 
of a 1.6-litre engine of ten years ago are now offered by all of 
the major volume manufacturers. The primacy of combustion 
engines has also been further underpinned by low oil prices. 

Electric vehicle technology has struggled to make a significant 
market impact in global terms. The nascent technology in today’s 
electric vehicles is seen as relatively expensive. Lithium-ion 
battery cell packs have been costly (though that is changing, 
rapidly). Unit costs have been high for major EV components. 
Scale economies have yet to be effectively exploited. The 
technology comes with innate technical challenges, too. The 
batteries are heavy, energy density is low. Electric vehicles that 
need every weight saving gain going are hampered to start with 
by battery bulk and mass. Lithium-ion batteries are also beset 
with range limitations – the range on a full charge is considerably 
less than that of most conventional engine cars. Moreover, there 
is an infrastructure issue with charge point networks and the 

time that batteries take to charge unless expensive ‘fast charge’ 
solutions are employed. There are also issues with the provision 
of sufficient charging infrastructure if there is a major switchover 
to electric from fossil fuel burning. And lithium-ion batteries 
themselves contain materials that are in short supply, most 
notably cobalt.

All these engineering and infrastructure challenges have long been 
known and it would be unfair to say that progress has not been 
made. However, it has been slow, and the automotive market and 
industry has long been happy to continue to deliver combustion 
engine powered vehicles in mass-market segments. The market 
hasn’t been pushing for EVs either. Concerns about high prices, 
range, reliability, and infrastructure have left an embryonic EV 
sector largely ignored by the mainstream auto sector. 

The Electrification ‘Push’
There are, however, signs of major change and a number of 
factors have combined to raise prospects for electric vehicle 
sales. Manufacturers face higher costs to develop more efficient 
combustion engines that can meet tougher targets on toxic 
emissions and on CO2 greenhouse gas contributions. This is 
perhaps most evident in Europe with the tougher CO2 targets 
set for 2021, but there are also tougher fuel economy standards 
(Corporate Average Fuel Economy) in the pipeline for the US. 
Around the world, there are growing restrictions on the use 
of fossil fuel burning vehicles in city centres. Engineers have 
performed wonders to get the combustion engine to the levels 
of efficiency – and cleaned up emissions – that we have today. 
Eking out further gains comes with significantly higher costs and 
the major carmakers have concluded that they can only meet 
future regulatory targets by addressing powertrain mix. That 
means more electric vehicles and hybrids to complement the 
conventional combustion engine offerings. 

Manufacturers such as BMW want to be able to offer products 
with powertrain configurations that can be offered according 
to market demands and regulatory requirements in markets 
across the world. Electrification is now seen as an essential 
core element in carmaker powertrain strategies and that’s a big 
change from the position in the industry even five years ago.

BTG Global Advisory considers the commercialisation of the mass-market 
electric car, which will not be straightforward, though technology is improving 
and volumes will grow significantly over the next decade. There is a big role  
for hybrids and the internal combustion engine is far from dead.
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Charging Infrastructure Explosion
People can debate the ‘chicken and egg’ conundrum in respect 
of electric vehicles and charging infrastructure, but there is 
evidence that a tipping point has been reached in terms of 
the provision of public battery charging points. From a virtual 
standing start in 2010, the number of charging stations globally 
is estimated to have grown to 1.5 million by 2015. National and 
local governments have subsidised the provision of charging 
infrastructure, especially in Europe. Demand for charging points 
has risen sharply and is expected to continue to do so as the 
numbers of EVs in use rises rapidly. There are also innovations 
taking place to create ‘corridors’ of fast chargers (battery 
charging time is an issue for EVs).

Range anxiety is also widely forecast to diminish as battery 
density and performance improves. Current EVs typically have 
a range on full charge of around 120 miles. That’s now moving 
up to around 150 miles (latest Nissan Leaf) and BEV ranges are 
widely expected to grow to a typical level of 200 miles on more 
affordable electric vehicles over the next few years.  

Hybrids Growing
Hybrids have also become an important part of the picture. 
Gasoline-electric hybrids were pioneered by Toyota, but plug-
in electric hybrids with batteries that can support significant 
electric-only running have proven popular. They are ideally 
suited to short urban journeys, but also able to undertake long-
haul journeys when necessary. Crucially, they don’t come with 
the ‘range anxiety’ issues and perceptions that still harm the 
image of full EVs.

There are a number of hybrid options: full hybrids, mild hybrids, 
plug-in hybrids (PHEVs). One solution that is attracting huge 
interest is the so-called 48-volt hybrid. This solution is a low-cost 
way to provide electrical assistance to a gasoline engine. The 
48-volt electrical architecture (simpler and cheaper than 60-volt 
normally used on hybrids and EVs) is significant because it also 
holds out the possibility for much cheaper electrified vehicles. It 
is estimated that 48-volt mild hybrid systems offer 50–70% of the 
value of a full hybrid but at 30% of the cost. 

By 2025, as many as 20% of all light vehicles sold globally will 
have a hybrid overlay. The systems are coming in rapidly. Audi’s 
latest A8, for example, has an electrified 48-volt mild hybrid 
system fitted as standard. 

Another important point on 48-volt is that the technology is 
coming to market just as diesel starts to fade in Europe under 
the weight of bad publicity, city centre usage restrictions and 
the possible reversal of pro-diesel tax regimes. In the UK, from 
1 April 2018, the first-year Vehicle Excise Duty (VED) rate for 
new diesel cars increased by one band, and company car tax 
on diesel cars increased from 3% to 4%. Although the extra 
cost is payable only on models that don’t meet the latest Euro6 
emissions standards when tested on the RDE new real-world 
emissions regime, at present no new diesels conform to the RDE 
standards so the extra fee will apply to all new diesels sold. 

EV Tech Costs Coming Down
The automotive industry is also succeeding in lowering electric 
vehicle technology costs. This is partly a natural consequence 
of heavy investment and gradually emerging scale economies 
as volumes rise. The cost of lithium-ion batteries used in fully 
electric vehicles has plummeted. According to Bloomberg 
New Energy Finance, the price of lithium-ion batteries fell from 
around $1,000 per kilowatt hour (kWh) of storage capacity in 
2010 to around $350 by 2015. And it’s still going down. There 
are improvements in battery cell density ahead, providing more 
energy per cell to increase range and decrease battery pack 
weight and cost.

Tesla founder Elon Musk is planning a major ramp-up of battery 
production at his ‘Gigafactory’ in the Nevada desert. That will 
bring battery pack unit costs down further. Higher volume is 
key. According to the US Department of Energy, increasing 
production volumes from 25,000 units to 100,000 units for a BEV 
battery pack allows a cut in battery pack production costs per 
kWh by 13%.  

The International Energy Agency (IEA) forecasts that by 2030, 
Battery Electric Vehicles (BEVs) and Plug-in Hybrid Electric 
Vehicles (PHEVs) will become fully cost competitive with ICEs 
in Europe where fuel taxes are high and oil prices likely to rise. 
Market penetration will undoubtedly rise as EV purchase costs 
and TCOs (Total Cost of Ownership) decline. Investment bank 
Morgan Stanley expects electric vehicles to account for between 
10% and 15% of the market by 2025. ING, a Dutch investment 
bank, has forecast that the car market in Europe will be fully 
electric by 2035. Although purchase prices for EVs will remain 
relatively high, electric vehicles have low costs of operation. This 
could enable a high-range battery electric vehicle to become 
cost competitive with a comparable gasoline engine car by the 
mid-2020s. The second half of the 2020s, in particular, could see 
a rapid rise in market penetration for electric vehicles.

Another advantage for electric vehicles is that they are, in 
engineering terms, simpler designs with fewer moving parts 
than conventional engine cars, which suggests the potential for 
further cost savings in manufacturing and also in aftermarket 
servicing costs (for further TCO reductions). 

The image of electric vehicles has also improved. Tesla has 
been a leader in the trend; the company was created with the 
vision to disrupt the automotive market with vehicles that were 
both environmentally responsible and desirable. Starting with 
a roadster, Tesla looks to have proven a point with a bulging 
order bank for the high-volume Model 3 that has just entered 
production. Other manufacturers are also well aware of the 
market niche and brand opportunities that electrified vehicles 
offer. BMW’s ‘i’ brand, for example, is another premium offering 
that has electrification as a key brand attribute: modern, 
responsible, sophisticated, clean and desirable. 
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Manufacturer Strategies
Vehicle makers see electrification as a key industry ‘megatrend’ 
that they need to address. Particularly pressing issues surround 
the necessary investments in R&D, new product development and 
supply chain relationships. Over the past two years, there has been 
an acceleration to electrification strategies for many carmakers.

The Frankfurt Motor Show in September was dominated by 
electric vehicle offerings and announcements by a number of 
companies. Perhaps most dramatically, Volkswagen Group 
said that it plans to spend €20bn to roll out 80 new electric cars 
across its multi-brand group by 2025, up from a previous goal  
of 30. Moreover, it wants to offer an electric version of each of its 
300 group models by 2030. 

As VW Group continues to grapple with the challenges and 
fallout from dieselgate, it is aiming to base its corporate strategy 
on electrification and also to aim for leadership in the field of 
electrification. By 2025, VW could be selling 25% of its vehicles 
as BEVs, but is hedging forecasts on how the market develops. 
At Frankfurt it showed the I.D. CROZZ, a crossover electric car 
concept that will enter production in 2020 and come with a range 
of 311 miles.

Less headline grabbing, but very significant, is the action VW is 
taking in the area of battery supply. To cater for enormous future 
demand, the VW Group has initiated an invitation to tender 
for long-term strategic partnerships for China, Europe and the 
United States. It is said to be one of the largest procurement 
projects the company has ever initiated. As many observers 
have noted, the industry’s ‘transformation’ to e-mobility has 
conveniently come at a time when VW needs to transform itself.

Other vehicle makers have announced similar plans to add 
electrified models to their ranges. Daimler is perhaps notable 
for developing its electric vehicle strategy explicitly as part of its 
strategy to address other megatrends, such as the shift to car 
sharing and driverless operation. 

Vehicle makers see 48-volt as playing a vital role in meeting CO2 
targets that were previously going to be met with high diesel 
shares in sales. However, it is also worth considering the effect 
of the recent uplift in CO2 emissions and the efficiency of Euro6 
diesels compared to petrol.

Diesel’s market share in the European car market fell from 
50.2% to 46.3% of new car registrations in the first half of 2017.  

International Trends 
New registrations of electric cars and hybrids hit a new record 
in 2016, with over 700,000 sales globally. China, the world’s 
largest car market, also leads the electrified vehicle market 
by a considerable margin. However, international data shows 
that Norway’s small automotive market is very significant in 
electrified vehicles. It has the highest market penetration for 
electric vehicles at around 30%. The reason for this is that the 
government in Norway has introduced a range of measures 
and incentives designed to stimulate electric vehicle sales. For 
example, BEVs are exempt from the 25% VAT on car purchases 
and there are a large number of waivers on fees such as road 
tolls. Norway’s experience is testament to what can be achieved 
if the incentives are in place to overcome problems such as 
insufficient charging infrastructure and high purchase prices.

China’s electrified vehicle sector is one to keep an eye on. 
Official policy is to encourage its development and to meet 
growing demand with homegrown supply. China’s new energy 
(electrified) vehicle (NEV) market is forecast to expand to two 
million sales a year by 2020. NEV vehicles in China are being 
heavily encouraged by official government policy and include full 
EVs – Battery Electric Vehicles – and plug-in hybrids (PHEVs). 
Diesels in China are largely absent in light duty vehicles and the 
government is keen to encourage electrified vehicles as part of a 
raft of policies to tackle air pollution problems and lower China’s 
CO2 emissions. 

Like Norway, China is introducing consumer purchase incentives 
and others alongside wide public-sector deployment. Some 
cities in China already have restrictions on internal combustion 
engine vehicles. China’s NEV sales volume surged by more than 
18-fold from 2013 to 2015, as generous government subsidies 
fuelled consumer demand and NEV production. Mild hybrid 
(48V) technology is expected to see rapid take-up in China and 
a number of suppliers are putting production capacity in place to 
meet higher demand from carmakers.

China will also introduce quotas or credits to ensure that 
carmakers produce electrified vehicles in much bigger numbers. 
Analysts suggest that the electrified vehicle sector in China will 
be given additional momentum by the increased take-up of lower 
voltage 48V technology which will reduce the cost of electrified 
powertrains and pave the way, eventually, for low-cost BEVs 
built on cheaper 48V electrical. With its naturally large-scale 
economies and an element of ‘directed focus’ from government, 
China could emerge as a particularly strong global player in 
electrified vehicles and associated technologies.

2016 New Car Sales – BEVs and PHEVs

China
US
Norway
UK
France
Japan
Germany
Netherlands
Sweden
Canada
Denmark
South Korea

257,000
86,731
29,520
10,509
21,758
15,461
11,322
3,737
2,951
5,220
1,218
5,099

79,000
72,885
20,660
27,403

7,749
9,320

13,290
20,740
10,464

6,360
182
164

336,000
159,616

50,180
37,912
29,507
24,781
24,612
24,477
13,415
11,580
1,400
5,263

Source: IEA

Plug-in hybridBEV Total
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The Smart brand’s electric fully autonomous smart vision EQ, 
shown in Frankfurt, could work as part of its Car2Go car-sharing 
programme. Daimler has also reorganised its operations so 
that it can focus more heavily on ensuring that it is investing in 
the right areas, strategically, out to 2030. Electric vehicles are 
clearly going to be a key element in that for all carmakers, but 
they won’t be the only one. Much will depend on how we want to 
move around our cities and how environmentally responsible that 
can be (and at what cost). Electrified propulsion for vehicles will 
undoubtedly though be a big part of the picture. 
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