











Where are we now? 

In contrast to other sectors, transport has seen its emissions rise in the last five years 
and now accounts for 27% of UK greenhouse gas emissions. Over half of this comes 
from cars. HGVs and vans each account for 15%, while buses and rail emit less 
than 5% each. International aviation and shipping are accounted for separately. 

Road Vehicles 

In the UK, battery electric vehicles (BEVs) will probably become the norm for 
passenger vehicles, particularly as the charging time shortens, the range increases 
and more charging points become available. Ranges for BEVs are increasing, with 
the 2018 Chevrolet Bolt (a mid-sized car) set to have a 238 mile range. 

As of June 2018 there were approximately 150,000 plug-in cars on the roads, up 
from just 3,500 in 2013. This number includes plug-in hybrids, but sales of these are 
expected to fall over time as BEV technology improves. 
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Net zero: cars, lorries, buses 
and trains 

The technology for zero emission cars, lorries, buses and trains largely exists and is 
improving all the time. Broadly, electricity and hydrogen are key, both of which can 
be generated from zero-carbon energy. 

As demand increases and innovation drives forward, the cost of these technologies 
continues to fall. Beyond reducing carbon emissions, cutting air pollution is also a driver 
for the uptake of cleaner modes of transport. 

https://www.theccc.org.uk/wp-content/uploads/2018/06/CCC-2018-Progress-Report-to-Parliament.pdf
https://www.theccc.org.uk/publication/international-aviation-shipping-review/
https://www.chevrolet.com/electric/bolt-ev-electric-car
http://www.nextgreencar.com/electric-cars/statistics/


 
Currently combustion engine vehicles (diesel and petrol cars) are, on a like-for-like 
basis, less expensive to buy than BEVs, but that is expected to change in the mid 
2020s. 

Running costs of BEVs are already a lot cheaper than comparable combustion 
engine vehicles. Electricity is cheaper than fuel; and with fewer moving parts, BEV 
maintenance costs are lower. 

Taking purchase and running costs into account, BEVs have similar overall costs to 
petrol and diesel cars in the first few years of ownership. UBS predicted in 2017 that 
the cost of owning an electric car would draw level with that of a traditional 
combustion engine vehicle as early as 2018 and doubled its expectations for 
global electric vehicle sales as a result. 

The Government has announced plans to end sales of new conventional petrol 
and diesel cars and vans by 2040, but has left the door ajar for hybrid electric 
combustion vehicles. A net zero target could likely mean that all vehicles would 
need to have zero tailpipe emissions by then. 

For true net zero emissions, cars depend on their power supply being clean at 
source (see briefing on net zero power). If all cars are battery electric models in 
2050, a National Grid scenario shows an extra 6GW of peak electricity demand 
(compared with a current annual peak for UK power demand of 62.3GW). 

Sector emissions as a share of UK total, 2016. Image: Committee on Climate Change 
Progress Report 2018

https://about.bnef.com/electric-vehicle-outlook/#toc-download
https://about.bnef.com/electric-vehicle-outlook/#toc-download
https://www.moneysupermarket.com/car-insurance/electric-car/the-cost-of-driving-green/
https://www.ft.com/content/6e475f18-3c85-11e7-ac89-b01cc67cfeec
https://www.gov.uk/government/news/government-launches-road-to-zero-strategy-to-lead-the-world-in-zero-emission-vehicle-technology
https://eciu.net/blog/2018/the-pot-holed-road-to-zero
https://eciu.net/blog/2018/the-pot-holed-road-to-zero
https://eciu.net/briefings/net-zero/net-zero-power#entry:5160:url
http://fes.nationalgrid.com/media/1253/final-fes-2017-updated-interactive-pdf-44-amended.pdf
https://www.nationalgrid.com/sites/default/files/documents/Winter%20Outlook%202017.pdf


Smart charging will help to ‘smooth’ peak demand by shifting charging times to 
when overall demand for electricity is lower, with market mechanisms driving this 
shift. Large numbers of BEVs connecting to the grid could require some local 
electricity networks to be upgraded, although trials have shown that the costs can 
be reduced using new technologies. Electric vehicles could also help to support 
the grid by providing electricity back when parked - this is known as ‘vehicle-to-
grid’, and a number of Government-funded trials are underway. 

The Nissan Leaf is the world's best selling BEV, and its European manufacturing site is 
in Sunderland. In 2016, one in five battery electric cars driven in Europe was built in 
the UK, and low-emission vehicle exports were estimated to be worth nearly £2.5 
billion in 2015. London is already deploying electric taxis that have been 
manufactured in Coventry, which are now also being exported to the 
Netherlands. 

The drive towards BEVs is global. China is in the lead, having deployed more than 
half a million electric vehicles in 2017. It has ambitious plans to produce two million 
‘new energy’ (ie BEVs and fuel cell) vehicles by 2020, and is predicted to have 50% 
of the global EV market in 2025. Within Europe, Norway is the out-and-out leader: in 
2017 sales of BEVs made up 21% of the total. 

Buses 

The UK boasts a number of electric bus manufacturers including Alexander Dennis, 
Optare and Wrights Group, and electric buses operate in cities across the UK. 
London is soon to expand its 
fleet of double decker electric 
buses. Roughly 13% of the total 
global municipal bus fleet was 
electric in 2017. Shenzhen, in 
China, has already electrified 
100% of its bus fleet, which 
numbers 16,359 buses. 

Lorries 

Whilst it is expected that smaller 
vehicles will be battery 
powered, the likely technology 
winner for decarbonising larger 
vehicles is a lot less certain. 
Known for its sporty electric 
cars, America’s Tesla has 
announced the imminent 
launch of the electric ‘Tesla 
Semi’, a lorry capable of a 500 mile range on a single charge. Chinese firm BYD 
has electric trucks already commercially available in China. 

Electric buses are becoming a common sight in London. 
Image: Daniel Wright, creative commons licence

http://myelectricavenue.info/how-local-electricity-networks-can-cope-charging-clusters-electric-vehicles-my-electric-avenue%E2%80%99s
http://myelectricavenue.info/how-local-electricity-networks-can-cope-charging-clusters-electric-vehicles-my-electric-avenue%E2%80%99s
https://www.gov.uk/government/news/30-million-investment-in-revolutionary-v2g-technologies
https://www.bloomberg.com/news/articles/2017-08-29/the-leaf-is-the-world-s-best-selling-electric-car-now-nissan-needs-to-catch-up-with-tesla
http://www.eafo.eu/vehicle-statistics/m1
https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/finalestimates/2015results/
https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/finalestimates/2015results/
https://www.bbc.co.uk/news/business-42221375
https://www.levc.com/corporate/news/going-dutch-levc-signs-first-major-electric-taxi-export-deal/
https://www.iea.org/newsroom/news/2018/may/strong-policy-and-falling-battery-costs-drive-another-record-year-for-electric-ca.html
https://www.iea.org/newsroom/news/2018/may/strong-policy-and-falling-battery-costs-drive-another-record-year-for-electric-ca.html
http://www.gov.cn/zhengce/content/2018-07/03/content_5303158.htm?gs_ws=weixin_636662354844288386&from=groupmessage&isappinstalled=0
https://about.bnef.com/electric-vehicle-outlook/#toc-download
https://elbil.no/english/norwegian-ev-market/
http://www.optare.com/news/2018/6/21/31-metrodecker-ev-order-for-first-all-electric-double-deck-routes-in-london
https://data.bloomberglp.com/bnef/sites/14/2018/05/Electric-Buses-in-Cities-Report-BNEF-C40-Citi.pdf
https://www.citylab.com/transportation/2018/05/how-china-charged-into-the-electric-bus-revolution/559571/
https://www.citylab.com/transportation/2018/05/how-china-charged-into-the-electric-bus-revolution/559571/
https://www.tesla.com/en_GB/semi
https://www.tesla.com/en_GB/semi
http://en.byd.com/usa/truck/


Other potential solutions include hydrogen-powered fuel cell propulsion, and 
electrifying some of the strategic road network. 

Hydrogen can be generated through electrolysis, using an electric current (eg 
from renewable or nuclear energy) to split water into hydrogen and oxygen. It can 
also be made by steam reforming of methane, with the carbon dioxide generated 
being captured and stored. 

The world’s first electrified road opened in Sweden in April 2018. In the UK, 
a feasibility study was conducted in 2015 on behalf of Highways England. The 
study found that road electrification was technically feasible, but there were other 
social barriers to uptake. 

Shifting freight away from the congested road network and onto railways for 
longer journeys is also an option. 

Trains 

The British Government has announced that all diesel trains will be removed from 
the rail network by 2040. Around 42% of the UK’s rail network is currently electrified, 
with the vast majority of the rest being diesel-powered. This is relatively low 
compared to electrification rates in the Netherlands (76%) and Italy (71%). 

Electrifying lines carries high upfront capital costs. The Great Western electrification 
scheme is estimated to cost £2.8 billion (£3.54m per mile), which is partly why the 
£38bn rail electrification programme announced in 2012 was abandoned by 
Government in July 2017. 

Potentially the most likely alternative to full electrification of the rail network is to 
use hydrogen fuel cells to power trains. Train-manufacturer Alstom plans 
to introduce hydrogen trains to the UK imminently by retrofitting existing stock, and 
Germany recently began operating a hydrogen train service. 
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https://www.energy.gov/eere/fuelcells/hydrogen-production-natural-gas-reforming
https://www.theguardian.com/environment/2018/apr/12/worlds-first-electrified-road-for-charging-vehicles-opens-in-sweden
http://assets.highways.gov.uk/specialist-information/knowledge-compendium/2014-2015/Feasibility+study+Powering+electric+vehicles+on+Englands+major+roads.pdf
https://www.gov.uk/government/speeches/lets-raise-our-ambitions-for-a-cleaner-greener-railway
https://www.imeche.org/news/news-article/decarbonising-rail-trains-energy-and-air-quality
https://www.imeche.org/news/news-article/decarbonising-rail-trains-energy-and-air-quality
http://www.railengineer.uk/2017/11/27/ecml-electrification-as-it-used-to-be/
https://www.theguardian.com/uk-news/2018/mar/29/rail-electrification-plans-cancelled-purely-for-cost-reasons-says-nao-chris-grayling
http://www.alstom.com/press-centre/2018/05/alstom-confirms-plans-to-bring-hydrogen-trains-to-the-uk/
https://www.upi.com/Worlds-first-hydrogen-fuel-cell-passenger-train-begins-service-in-Germany/6731537155535/

