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%ØÅÃÕÔÉÖÅ 3ÕÍÍÁÒÙ 

 

Many countries and cities are now considering deployment of ‘clean vehicles’, including 
electric vehicles and hybrid vehicles, as an efficient approach to improve air quality and 
energy efficiency. While vehicle manufacturers adopt new technologies to produce 
clean vehicles, government policies also aim to support their usage in cities. 

This deliverable selects a number of case studies of clean vehicle deployment in 
different cities worldwide. The case studies examine the deployments, and provide key 
information about users, stakeholders, success factors, enabling factors, barriers, and 
possible future developments. By presenting these cases, the deliverable aims to 
provide a concise overview of the current trends in clean vehicle deployment, and to 
inspire policy makers and researchers to develop suitable solutions for their own cities. 
Cases selected in this deliverable include: 

¶ Electric and hybrid buses in Europe (Gothenburg, London, Hamburg), and China 
(Shanghai); 

¶ Electric vehicle sharing schemes in Europe (Paris, Berlin); 

¶ Approaches to encouraging electric cars for private use (UK); 

¶ Electric tricycles for last mile delivery in urban areas in China (Beijing). 
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1 Introduction  

In recent years, electric vehicles2 (EV) have entered the market with promising potential 
for providing zero emission and zero air pollution urban mobility solutions. The first fleet 
of fully electric buses was in operation in 2010 in Shanghai. Since then, many initiatives 
have been implemented to promote the use of electric buses, such as the EC funded 
ZeEUS project which aims to be the main EU activity to extend the fully-electric solution 
to the core part of the urban bus network. There has also been a rapid increase in 
ownership and use of electric cars, notably in Europe. In the UK, the Society of Motor 
Manufacturers and Traders (SMMT) records 11,842 ultra-low emission vehicles (ULEVs – 
including pure electric, plug in and hybrid) registered between January and May 2015, 
up from 2,838 in the same period in 2014, with over 20 models now on the market 
compared to 6 in 2011. 

Electro-mobility in general is also linked to the energy sector with impacts on capacity of 
the electricity grid, electricity generation policy, and the generation and distribution of 
pollutants. Chiefly, electro-mobility diverts pollution from the point of use to the point 
of generation. It is therefore a potential zero emission/ air pollution measure for cities, 
but its full impact should not be ignored. Many cities now consider electric vehicles as a 
good solution to reduce air pollution, however, uptake has required a wide range of 
purchase incentive schemes, ranging from purchase subsidies and free parking, to 
access control zone rights. 

This report provides a description of key examples of innovative approaches to using 
clean vehicles in Europe and China. The examples were selected either because of their 
innovation, effectiveness or their transferability3. The examples focus on electro-
mobility and hybrids, but do not cover other alternative fuels (e.g. LPG), which will be 
discussed in forthcoming D4.2. It is hoped that these examples may inspire policy 
makers and city planners to find the most suitable solutions for sustainable urban 
mobility for their own cities.        

  

                                                       

2 Electric vehicle means plug-in electric vehicle. 

3 The selection criteria can be found in the Annex. 
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2 Example Deployments  of Electric  Buses 

The public transport of tomorrow needs to be sustainable, something that is key from 
an economic, social and environmental perspective. It also needs to attract passengers, 
deliver a reliable service, and be accessible. Noise and exhaust emissions need to be 
reduced drastically compared to the traditional diesel bus. Fuel consumption and energy 
efficiency needs to be improved to meet future operational requirements. Transport 
efficiency is another area that needs to be improved due to increased usage of public 
transport in cities in general requiring improved traffic management and transport 
planning. 

Electrified buses, from hybrids and plug-ins to full electric buses are currently 
successfully deployed in many cities as a solution for long term sustainability together 
with short term gains in reduced emissions, improved energy and transport efficiency. 
The electrified bus also opens up for city transport planning innovative and new ways of 
handling vehicles. One example is the indoor bus stop concept and the potential use of 
smart geo-services for handling vehicle speed and means of propulsion. 

The Hyperbus project has achieved the following environmental improvements for 
electrified bus operation in Gothenburg. The measured results for overall energy 
consumption, i.e. including both diesel and electricity, was better than anticipated. In 
total, the plug-in hybrid achieves a 61% energy saving over the diesel Euro 5. Before the 
trials began, Volvo had hoped to achieve a 65% fuel saving over the diesel Euro 5. In 
practice, this has been well exceeded. The plug-in hybrid consumed less than 11 litres of 
fuel for every 100 kilometres, which is 81% less fuel (11 litres per 100km, equates to 
25.68mpg) than the equivalent diesel bus. There was a 75%reduction of CO2-emissions, 
compared to standard diesel vehicles. The objective to reduce the average tailpipe 
emissions of NOx, PM, HC and CO more than 75% also meets the target. Another target 
was to make selected areas ‘zero emission’ areas in matters of public transportation. 
80% of the route has been electrified, hence ‘zero emissions’. Noise emission levels, a 
key element for the region, was also improved by approximately 20 dBA. 

Hybrid buses include series hybrids, parallel hybrids, and blended hybrids. In a series 
hybrid here is no mechanical connection between the engine and drive axle. The engine 
powers a generator that charges the battery pack. In a parallel hybrid the engine powers 
the drive axle and a generator in parallel that can either charge the battery pack and/or 
directly propel the bus. A blended hybrid is a combination of the two types of drive 
systems. 

Estimated benefits: 

Å 30-40% fuel reduction 
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Å Silent take-off 
Å 40% lower on-road emissions 
Å Improved passenger capacity 

Plug-in hybrid buses are powered by a battery that can be charged from an external 
power source and/or from the internal combustion engine. The plug-in hybrid bus offers 
full flexibility for the bus operator as it can be used in battery mode for zero-emission 
operation and benefit from the range as a diesel bus. The fuel economy can also be 
drastically improved due to operational flexibility depending on route characteristics, 
charging frequency and vehicle and energy system configuration. 

Estimated benefits: 

Å 75% fuel and 60% energy reduction 
Å Electrical drive 70% of route = silent 
Å 75% CO2 reduction  
Å Charging 6 minutes at end stations 

Full electric buses are powered only using a rechargeable battery used to power an 
electric engine to propel the bus. Buses using this technology have no need for an 
internal combustion engine. These buses are charged either en route at charge points 
throughout the bus circuit or at first and final stops. Others have their batteries 
recharged overnight and are therefore known as overnight electric buses. Another 
charging regime is to combine the two by charging the vehicle overnight and topping up 
the battery when the vehicle is operating. A third way is to use battery-swapping 
stations replacing the batteries to reduce charging time. Route flexibility is dependent 
on recharging infrastructure and methodology. 

Estimated benefits: 

Å 80 % energy reduction 
Å Electrical drive 100 % of route = silent 
Å No local exhaust emissions 
Å 99 % CO2 reduction 
Å Charging 6 minutes at end stations 

Charging infrastructure 

Plug-in hybrid buses and full electric buses require charging stations, batteries and 
electrical energy suppliers. These are partly-new technologies that need to be 
integrated into the public transport operator’s system and organization. Investments in 
infrastructure will be required together with training of drivers, maintenance personnel 
and management. According to business analysis, the charging station is expected to 
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have the same lifespan as the bus. The same charger can be used for plug-in hybrid and 
fully electric buses. The design of the charger must also suit local requirements so as to 
fit  the city, bus stops and local regulation. 

The bus line system should be developed to fully benefit from the electrified bus. Hybrid 
Bus Rapid Transit systems with various degrees of electrification can thus make a 
significant contribution to the CO2-reduction demands placed on public transport, in 
addition to the very significant noise-reduction potential enabled by electrification. 

 

 

Figure 1 A comparison of the CO2 footprint  of a bus (Plug-In Hybrid Electric Vehicle - PHEV) vs. a 
passenger car (PHEV) and an illustration of bus stop high-power 150/300 kW charging station 

 

2.1 Electric  and hybrid  buses in  European cities  

There are currently many cities in Europe deploying electrified bus systems including 
hybrid buses, plug-in hybrids and fully electric buses. This report has selected three 
cities as examples: Gothenburg, Hamburg and London where electrified buses have 
been deployed and plans for future introduction exists. 

 

2.1.1 Gothenburg  

2.1.1.1 General Description  

Hybrid buses have been in operation in Gothenburg since 2008 with very good 
experiences in increased fuel efficiency and emission reduction. This has formed a base 
to further expand and develop both the technology and bus public service offering. 
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In June 2015 a new bus service started between Chalmers/Johannesburg Science Park 
and Lindholmen Science Park in central Gothenburg. Three fully electric buses run on 
renewable electricity for very energy-efficient, quiet and entirely emission-free 
operation. On board the buses, passengers have free internet access. The bus stop at 
Teknikgatan at Lindholmen is indoors. Quiet and emission-free public transport can 
operate in areas currently closed to traffic, thus opening up new opportunities for 
planning in cities and towns. Apart from the three full-electric buses, the route is also 
served by a number of electric hybrid buses powered by electricity for about 70 % of the 
route. 

 

2.1.1.2 Users and stakeholders  

The following key organizations are partners in the Electricity initiative: Volvo Group, 
Region Västra Götaland, City of Gothenburg, Chalmers University of Technology, 
Swedish Energy Agency, Johanneberg Science Park, Lindholmen Science Park, Business 
Region Göteborg, Göteborg Energi, Västtrafik, Älvstranden Utveckling, Akademiska Hus 
and Chalmersfastigheter. 

 

2.1.1.3 Key success factors  

¶ Public demand for clean, silent and efficient public transportation  

¶ User acceptance 

¶ Strong collaboration between the key actors 

¶ Considerable energy consumption reduction 

¶ Electrical drive 100 % of route equalling silent operation 

¶ Zero local exhaust emissions 

¶ Considerable CO2 reduction 

¶ Charging at end stations to optimize operational time 

¶ In-door bus stops 

 

2.1.1.4 Key Enablers 

¶ New developed full-electric bus technology 

¶ Bus-stop charging station technology 

¶ Clean energy supply and energy storage 
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2.1.1.5 Key Barriers  

¶ Investment costs for new buses and charging stations 

¶ Technology development of key components 

¶ Innovation of new services and solutions 

¶ Competence development 

¶ Organizational changes 

 

2.1.1.6 Looking to the future  

The Electricity cooperation will continue until 2018 and several new initiatives are being 
initiated for further deployment building on the results from Electricity. It is important 
to continue research to address issues such as: noise, the environment, safety, 
technology, behaviour and sustainability. In addition, there are innovation challenges 
planned to generate new ideas for both products and services. 

 

2.1.2  London  

2.1.2.1 General Description  

More than 1200 hybrid buses operate on 64 routes in London. The first hybrid bus was 
introduced on route 360 in March 2006 and over 300 were in passenger service by July 
2012. The world’s first double-deck hybrid bus was introduced in London from January 
2007. Transport for London (TfL) initially stated that it intended to make all new buses 
delivered for use in London hybrids from 2012. 
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Figure 2:  The world's first purpose-built all-electric double decker 

 

2.1.2.2 Users and stakeholders  

Transport for London, bus manufacturers including BYD, Volvo, Wright Bus, Mercedes 
and Alexander Dennis, The World Bank and Green Investment Bank 

 

2.1.2.3 Key success factors  

¶ Public demand for clean, silent and efficient public transportation  

¶ User acceptance 

¶ Strong collaboration between the key actors 

¶ Considerable energy consumption reduction 

¶ Electrical drive 100 % of route equalling silent operation 

¶ Zero local exhaust emissions 

¶ Considerable CO2 reduction 

¶ In-door bus stops 
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2.1.2.4 Key Enablers 

¶ Strong collaboration between the key actors 

¶ New developed electric buses 

¶ Batteries and super-capacitors as storage media 

¶ Bus-stop charging stations and electric energy supply 

 

2.1.2.5 Key Barriers  

¶ Investments costs for new buses and charging stations 

¶ Technology development of key components 

¶ Innovation of new services and solutions 

¶ Competence development 

¶ Organizational changes 

 

2.1.2.6 Looking to the future  

According to the Ultra-Low Emission Zone (ULEZ) proposal all 300 single-deck buses in 
central London will be zero emission at tailpipe by 20204. Furthermore, all 3,300 double 
deck buses in central London will be Euro VI electric hybrid, with the exception of a 
small number of Euro V Routemasters. London will also continue to pioneer new 
technologies such as hydrogen and electric buses. As part of these trials, TfL will be 
piloting inductive charging technology from October 2015. This means buses will be able 
to wirelessly charge their batteries while they wait at bus stands. The technology will be 
trialled on three extended range diesel electric hybrid buses in east London on route 69, 
which runs between Canning Town and Walthamstow bus station. 

 

                                                       

4 https://www.london.gov.uk/media/mayor-press-releases/2015/06/pure-electric-double-decker-london-
bus-trial-announced-at-world 
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2.1.3 Hamburg  

2.1.3.1 General Description  

The public transport company in Hamburg, the Hamburger Hochbahn AG, is using the 
route to run comparative tests of innovative drive technologies under the strict 
everyday conditions of scheduled services, utilising Volvo vehicles. Alongside three 7900 
Electric Hybrid buses, diesel hybrid buses in both 18 metre articulated and 12 metre 
versions will also be tested on the route, as well as battery fuel cell buses and fuel cell 
buses from other manufacturers. The Innovation Route 109 of HOCHBAHN will be 
almost exclusively served by buses with innovative drive technologies. Different types 
and drive modes for the sustainable buses of the future are to be tested in parallel and 
under identical conditions. Conventional diesel buses will also be used on the route to 
serve as reference vehicles in the scientific comparison of the innovative drive concepts. 

 

 

Figure 3: Plug.in electric hybrid bus at the charging station 

The Innovation Route 109 runs from the new Electric Bus Terminal near Hamburg 
Central Station to the final stop at the underground station in Alsterdorf. With a length 
of about ten kilometres, it is highly suitable for the electric hybrid buses with plug-in 
technology that permits full electric operation over at least seven kilometres. Charging 
takes place at the two bus terminals. With the newest vehicles, the HOCHBAHN is 
expanding its rolling development lab for modern drive technology to a total of about 65 
vehicles. 
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2.1.3.2 Users and stakeholders  

The bus service is operated by HOCHBAHN, the public transport company in Hamburg. 
The EU project HELD “Hamburger Elektrobus Demonstration” with HOCHBAHN as 
Coordinator and Institut für Kraftfahrzeuge der RWTH Aachen as partners. Volvo Bus 
provides buses and Siemens provides the charging station. 

 

2.1.3.3 Key success factors  

¶ Public demand for clean, silent and efficient public transportation 

¶ User acceptance 

¶ Energy consumption reduction 

¶ Electrical drive 100 % of route equalling silent operation 

¶ No local exhaust emissions 

¶ CO2 reduction 

 

2.1.3.4 Key Enablers 

¶ Strong collaboration between the key actors 

¶ New developed electric buses 

¶ Batteries and super-capacitors as storage media 

¶ Bus-stop charging stations 

¶ Battery swapping stations, swapping robots and remote battery monitoring 
systems 

¶ Energy 

¶ Innovation of new services and solutions 

¶ Competence development 

 

2.1.3.5 Key Barriers  

¶ Investments costs for new buses and charging stations 

¶ Charging at selected bus stops (double layer capacitor buses) reduces 
operational efficiency 

¶ Time for battery replacement at battery swapping station (10 minutes excluding 
transfer time from bus route to station) 
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¶ Not yet mature technology of key components 

¶ Organizational changes 

 

2.1.3.6 Looking to the future  

The city of Hamburg has a plan to electrify its public transport system. Starting in 2020 it 
will acquire only emission-free buses. The Mayor of the City of Hamburg, is convinced 
that the Innovation Route will offer important findings to accelerate the development of 
more sustainable and resource-saving buses: “The goal of only acquiring emission-free 
buses from 2020 is thus feasible.” 

 

2.2 Electric  and hybrid  buses in  Chinese cities  

In China, there are considerable plans and needs for introducing new energy vehicles 
(NEV) to reduce emissions and energy consumption. Aggressive national targets have 
been set: 0.5 million NEVs in 2015, 5 million plus 2 million production capacity in 2020. 
NEV demonstrations are to be performed mainly in big/mega cities, especially in the key 
regions of Beijing-Tianjin-Hebei, Yangtze River Delta (Shanghai) and in the Pearl River 
Delta. More than 30% of the incremental or replacement bus, governmental fleet, 
logistics vehicles and sanitation vehicles should be NEVs in these demo cities. Subsidies 
from central governments include aid for consumers buying BEV, PHEV and FCV. A 
number of demo cities for electric buses deployed fleets comprising 85% hybrid buses 
and 15% battery electric buses by the end of 2012. Shanghai uses both double layer 
capacitor charging and has also deployed fully electric buses with battery swapping 
stations as an example in this report. 

 

2.2.1 Shanghai 

2.2.1.1 General Description  

Two types of electrified buses are in operation in Shanghai. Double layer capacitors have 
been introduced to increase the range and there are some lines in operation with fast-
charging stations using buses equipped with super-capacitor on-board energy storage 
systems (ESS). 
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Figure 4: Double layer capacitor bus at a fast charging station at the world EXPO 2010 

In 2010, 120 fully electric buses where delivered for the 2010 Shanghai EXPO. During the 
EXPO, these buses were used to transport visitors to/from and within the EXPO park 
area. Each bus contains batteries for full electrical operation. An automated battery 
swapping station was constructed at the EXPO in Pudong. 

 

 

Figure 5: Fully automatic battery swapping station at the Shanghai Expo site in Pudong 

A remote battery information system was deployed to monitor the charging status and 
notify the drivers when batteries need to be replaced. When notified the bus needs to 
transfer to the battery swapping station. The battery swapping takes less than 10 

http://www.bing.com/images/search?q=shanghai+battery+swapping+station+shanghai+expo&view=detailv2&&id=C0FF829F4616704E1274D4A9A8EA35A117DF58EA&selectedIndex=5&ccid=6yo1iY59&simid=607996279766780907&thid=OIP.Meb2a35898e7d9138704ed117dace9800o0
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minutes. After the world EXPO 2010 the buses are in operation in central Shanghai, both 
in Puxi and in Pudong. 

 

2.2.1.2 Users and stakeholders  

The deployment required cooperation between vehicle manufacturers, bus operators, 
energy providers and the local government. The project was funded jointly by the 
government and the EXPO organization. The Shanghai based bus supplier Sunwin 
provides the buses and State-Grid provides the batteries and electrical energy. The bus 
operator is Bashi. 

 

2.2.1.3 Key success factors  

¶ Public demand for clean, silent and efficient public transportation 

¶ The Expo 2010 event as driver for deployment 

¶ User acceptance 

¶ Energy consumption reduction 

¶ Electrical drive 100 % of route equalling silent operation 

¶ No local exhaust emissions 

¶ CO2 reduction 

¶ Charging at selected bus stops (double layer capacitor buses) 

¶ Battery replacement at battery swapping station (less than 10 minutes excluding 
transfer time from bus route to station) 

 

2.2.1.4 Key Enablers 

¶ Strong collaboration between the key actors 

¶ Newly developed electric buses 

¶ Batteries and double layer capacitors as storage media 

¶ Bus-stop charging stations 

¶ Battery swapping stations, swapping robots and remote battery monitoring 
systems 
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2.2.1.5 Key Barriers  

¶ Investments costs for new buses and charging stations 

¶ Charging at selected bus stops (double layer capacitor buses) reduces 
operational efficiency 

¶ Time for battery replacement at battery swapping station (10 minutes excluding 
transfer time from bus route to station) 

¶ Maturity of technology of key components (e.g. batteries) due to early 
introduction in 2010 

 

2.2.1.6 Looking to the future  

In the short-term plan until 2020 for Shanghai Public Transportation Development 
detailed targets have been defined driving towards the desired transport position: 

ά¢ƻ ōǳƛƭŘ ŀ Ŏƛǘȅ ƻŦ ƭŜŀŘƛƴƎ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ƛǘǎ ǎǘŀǘǳǎ ƻŦ ŀƴ 
international metropolis, and form an integrated urban-suburban transportation system 
with urban rail transit as the backbone, buses and trolley buses as the foundation and 
ǇŀǎǎŜƴƎŜǊ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ Ƙǳōǎ ŀǎ ŎƻƴƴŜŎǘƛƻƴ ƴƻŘŜǎ ōȅ нлмтέ 

The plan has five strategies: 

¶ Prioritized development of public transportation 

¶ Optimized green development 

¶ Coordinated development of transportation with the change of urban form 

¶ Controlled demand for cars 

¶ Detail management 

Some examples related to bus system transportation are to: 

¶ Develop bus priority lanes from 161.8 km (2014) to 500 km in 2020 

¶ Develop modern tramways and BRTs to 200 km in 2017 

With specific Green and Low Carbon Goals: 

¶ Every year, clean energy and new energy would account for more than 60% of all 
upgrading buses 

¶ Green public transportation vehicles would account for more than 75% of all 
public transit vehicles by 2017 

¶ All buses shall comply with “China IV” standard and above in 2020 
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In the long-term strategies until 2040 for Shanghai Public Transportation Development 
targets have been defined combining urban planning and new energy vehicle targets 
into a Complete Transport Service System: Build a complete Service System providing 
varied travel speeds, capacity and prices to meet diverse demand: 

¶ Rapid rail system linking the whole urbanized area 

¶ Independent transport service systems for new towns 

¶ License plate bidding combining total quota, emission level and usage time limit 

Policy towards population and Job position concentrating along rail and transit corridors 
and dispersal of public services to residential areas: 

¶ For city renewal areas, population and job growth must be placed alongside a 
station 

¶ Keep job-housing balance along rail transit corridors 

¶ Control the size of public service districts below 2-3km2 

¶ 80% population concentrated within the 1-km area around newly built stations; 
70% for all stations 

¶ Communication time: less than 1 hour 

¶ Non commuting: 85% trips less than 2.5km 

¶ 80% trips by walking and cycling 

Coordination of the public transit and non-motorized modes: enhance the accessibility 
of walking and cycling, the integration with transit, and the transport service equity: 

¶ Improving walking and cycling facilities, and allocate traffic space based on 
people instead of cars 

¶ Specify E-bike transport policies in new towns. 
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3 Example Electric  Vehicle  Sharing Schemes in  Europe 

Car sharing as a transport concept appears to be gaining increasing importance in 
meeting urban transport demand. Through the membership of such a scheme a 
traveller can get access to a vehicle on demand without the needs for ownership of the 
vehicle, together with the costs and responsibilities attached to it. These concepts were 
initially referred to as car clubs and their origins can be traced back to the 1960s. The 
trend has been facilitated by ICT development over the last ten years. In recent years, 
vehicle manufacturers have seen car sharing as a new business model and have used it 
to promote their clean vehicles. Many cities are cooperating with vehicle manufacturers 
to implement car sharing schemes using electric vehicles in order to influence travellers’ 
mode choice, in effect enabling electric shared cars to be considered as part of a suite of 
‘public transport’ options. 

 

3.1 EV sharing  scheme in  Europe an cities  

 

3.1.1 !ÕÔÏÌÉÂȭ #ÁÒ 3ÈÁÒÉÎÇ ÉÎ 0ÁÒÉÓ 

3.1.1.1 General description  

Autolib’ is an electric car sharing service in Paris, which launched in December 2011. The 
scheme uses a fleet of all-electric Bolloré Bluecars, four-person electric vehicles built 
around a lithium metal polymer battery. The vehicles are available for public use on a 
paid subscription basis, utilizing a citywide network of parking and charging stations. 
Over 2500 Bluecars have been registered for the service, and the scheme has more than 
155,000 registered subscribers with over 4000 electric car charging points available in 
the city. 

The technology for the Autolib’ program consists of: 

¶ Registration kiosk. Seventy freestanding enclosed kiosks enable new users to join 
the program within minutes. Users scan a credit card and valid driver’s license, 
connect to a customer service agent via videoconference, and within minutes 
receive an RFID-enabled membership card that grants access to the Bluecar fleet; 
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¶ Rental kiosk. Autolib’ members check in with a membership card and use the 
touch-screen system to reserve the most fully charged car near their location. The 
kiosk provides a map and directions; 

¶ Charging station. Each station has parking spaces for four to six cars. Display 
lights at each charging station indicate if a car is available (green), reserved (blue) 
or unavailable for technical reasons (red). Waving an Autolib’ membership card at 
the driver’s door unlocks the car and the cap to the charging cable. The driver can 
then disconnect and stow the charging cable, start the car, and drive away; 

¶ In-car system. The in-car system greets the driver by name upon arrival and sets 
the temperature and radio station in accordance with the driver’s saved 
preferences identified during the registration process. The driver can access GPS 
navigation via touch screen or be connected to a customer service agent to find a 
parking place or report any problems; 

¶ /ŜƴǘǊŀƭƛȊŜŘ !ǳǘƻƭƛōΩ Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳΦ A team of 400 mobile 
ambassadors, using Ambassador handheld devices running Windows Embedded 
Handheld to connect to the Autolib’ data system, circulates through the region to 
inspect and repair cars and assist members who are involved in accidents. Cars 
and kiosks are connected to a management system, enabling ambassadors to 
monitor car locations and charging levels in real time so that they can locate 
drivers who need assistance or move charged cars to locations where they are 
needed. 

 

3.1.1.2 Users and stakeholders 

¶ Bolloré - operator 

¶ The city government – scheme originator 

¶ IER – technology and infrastructure 

 

3.1.1.3 Key success factors 

Autolib’ provides a fleet of compact electric cars and an array of flexible services. The 
Microsoft management system enhances usability in the vehicles, and at registration, 
rental and service kiosks. 

The service is designed to reduce traffic congestion and emissions in Paris and its 
surrounding suburbs by making energy-efficient vehicles available as drivers need them, 
decreasing reliance on privately owned ICE cars. 
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It is possible for drivers to rent a car for a one-way trip, picking it up from one charging 
station and leaving it at another. This in-built flexibility also serves to make the EV 
another mode of ‘public’ transport which can encourage seamless connections with 
public transport. The one-way trip is particularly important for drivers going from 
suburb to suburb, where there are fewer public transportation connections than from 
suburb to city centre. 

Membership of the sharing service has risen, representing journeys that may have 
otherwise been taken in ICE vehicles. Autolib’ estimates that more than 1.2 million trips 
have been completed in the all-electric cars, journeys that would have produced 1500 
metric tons of CO2 emissions if conventional combustion-engine cars had been used. 

 

3.1.1.4 Key enablers 

The city government, in collaboration with 46 surrounding municipalities, established 
requirements for a car-sharing service that would serve more than 1 million people who 
drive into or through Paris each day and offer flexibility for the majority of Parisians who 
do not own cars. The scheme builds on the success of the city’s bike sharing scheme 
Velib’, which was set up in 2007. 

It was apparent that in the city not only was there a significant congestion problem, but 
there was also a parking shortage. Autolib’ calculated that 5-10% of traffic in Paris is 
generated by people looking for a space. The Autolib’ Bluecars can be parked in any of 
the 750 dedicated stations and 4000 charging points. 

In addition, Autolib’ can be less expensive than car ownership for members who only 
make occasional car trips, with a one-year membership costing just 144 euros plus a 
modest hourly use rate, as compared with the 5000 euros that car registration, 
ownership and use would cost a typical Parisian each year. And in neighborhoods where 
a taxi might be hard to find late in the evening, a driver can find an Autolib’ rental kiosk 
and car station within 200 meters of any location. 

 

3.1.1.5 Key barriers  

Car availability was a problematic issue, as more Parisians than expected subscribed to 
the service. Moreover, by early January 2012, up to 40 of the 250 cars in the initial fleet 
had been temporarily withdrawn from service to repair vandalism or malfunctions. 
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3.1.1.6 Looking to the future  

In Paris, Autolib’ continues to develop the service, with plans for enhanced in-car music 
playback capabilities, pop-up applications that can offer drivers discounts or location-
based promotions, or other real-time connectivity and personalized services. 

Autolib’ has expanded its business to the cities of Lyon (BlueLy) and Bordeaux (BlueCub), 
with no cost to the cities. The Lyon scheme entered service in October 2013 with an 
initial fleet of 130 vehicles and 51 parking and charging stations. The Bordeaux service 
began operating in January 2014 with an initial fleet of 90 vehicles, 40 parking stations 
and 180 charging stations. 

There are also ambitions for Bolloré to expand operations to London with a goal of 3000 
vehicles by 2020. A Bolloré scheme in Indianapolis, known as BlueIndy, is set to begin 
operations in 2015. 

Meanwhile there is also a plan to launch Scootlib’, an electric scooter sharing scheme 
intended to complement Velib’ and Autolib’. 

 

3.1.2 eMio Share-a-Scooter in Berlin  

3.1.2.1 General description  

eMio Share-a-Scooter is the first all-electric scooter sharing scheme in Germany. It 
operates the same business model as car-sharing companies and is based on the 
premise that people would like to use a scooter from time to time, but would never own 
one because it is too complicated or not viable. 

The scheme, developing during 2014-15 will run initially during the summer months 
only, and will see 200 electric scooters which may be driven with a ‘normal’ car driver’s 
license within the 88 km² Berlin S-Bahn ring. A user must prove they have a valid license, 
then register via the mobile eMio app, and connect a bankcard. Once registered, a 
nearby scooter can be rented (they will be scattered around the city) and dropped off 
anywhere within the network. The scooters travel up to 45 km/h on the road and come 
with two helmets sizes, as well as disposable helmet liners. The billing method is also 
pioneering: After the ride, the amount billed is either 19 cents per minute or 59 cents 
per kilometer, whichever is cheaper for that particular ride. 

The scooters have two exchangeable batteries, each with a capacity of 1.8 kWh (37.5 Ah 
at 48 Volt), which is the reason behind the restriction within the S-Bahn ring. Flat 
batteries are to be changed by company staff driving around the city with depleted 
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batteries taken back to the eMio workshop on the EUREF Campus in Berlin to charge. 
Recharging the batteries from zero to full takes around three to four hours. It is 
deliberate policy not to ask drivers to charge the scooters themselves. Whether this 
policy will still be possible as the scheme continues to expand remains to be seen. 

 

Figure 6: Coverage of eMio scheme 

 

3.1.2.2 Users and stakeholders 

¶ eMio was set up by Electric Mobility Concepts UG, a start-up founded by three 

university students. eMio, received support from VC Fonds Technologie Berlin, 

which is managed by IBB Beteiligungsgesellschaft, as well as two private 

investors from Hamburg and Berlin. The start-up was initially funded by Climate-

KIC Accelerator 

¶ eMio targets three groups of potential users: citizens - mostly students and 

young professionals; tourists; businessmen, including businesses that use 

scooters already e.g. pizza delivery. 
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¶ eMio has developed partnerships with many Berlin-based companies in the 

transport, energy, IT, communications, and service industries. It has developed 

additional networks at the regional, national, and international levels. 

¶ Vehicles are supplied by electric scooter manufacturer emco. The telematics unit 

is Cloudboxx, supplied by Invers. 

 

3.1.2.3 Key success factors 

eMio will allow customers to save time in city traffic. The scheme is designed to 
compete with an existing EV car-sharing scheme, but overall the company behind the 
scheme hope that electro-mobility will enhance the urban environment and lead to 
smarter travel choices. 

For the user the system is straightforward, especially as they are not currently required 
to recharge the scooters. A key advantage is that users will not need to look for a place 
to park in an already at-capacity parking environment. In terms of payment the payment 
per km or per minute (whichever is cheaper) offers additional flexibility and 
attractiveness to the user. 

 

3.1.2.4 Key enablers 

eMio won an Open Innovation Slam with an 8.000 euros reward helping their launch. In 
addition a 45.000 euro grant was obtained from Climate-KIC, which also provided eMio 
with an office and supervisors. The company expects to break even after reaching 
15,000 registered customers. 

The scheme provides users with simple, flexible mobility – without onerous purchase, 
maintenance or insurance costs. It is designed to bridge existing car- and bike-sharing 
schemes, and has been backed by many key stakeholders as supporting sustainable, 
emissions-free mobility in Berlin. 

A key objective of the scheme’s organiser is to provide a fun experience, as well as one 
that is convenient, reliable and cost-effective. Prices are considerably lower than for the 
car-sharing scheme. 
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3.1.2.5 Key barriers  

So far no major barriers have been observed. There is a simple unavoidable issue that 
bad weather may make a scooter a less realistic mode choice than a car or bus. 

A potential issue may be the decision not to ask the user to recharge their battery, 
which may become challenging if the number of scooters and their usage continues to 
increase. Furthermore, no on-board charger has been provided, so if the decision was to 
be reversed in the future a new solution would have to be found. 

 

3.1.2.6 Looking to the future  

There are plans to expand eMio beyond Berlin to other cities in Germany and southern 
Europe. Rome has already been cited as the next location as year-round operations may 
become realistic in this and similar southern European locations. Meanwhile, other 
initiatives are also gathering pace around Europe, including the City Scoot service in 
Paris5. 

 

 

Figure 7: eMio scooter 

 

                                                       

5 http://www.telegraph.co.uk/news/worldnews/europe/france/11693172/Electric-scooter-hire-scheme-
hits-Paris-next-stop-London.html 
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4 Example of Electric  Cars for  Private  Use 

In order to reduce the demand for energy from transport and to reduce carbon 
emissions, electric cars are now promoted by many governments as an important 
means of reducing the environmental impact of any future demand for transport, and 
thus have a crucial role to play in the future sustainability of the economy. However, 
uptake by the general public has been slow, which means that a step-change is needed 
in understanding consumer behaviours. 

In the UK, the Stern Review (2006), which focused on the economics of climate change,  
recommended that greenhouse gas (GHG) emissions need to be cut by 60–80% by 2050 
relative to 1990 levels. The UK Government’s Climate Change Act 2008 set a legally 
binding target of reducing carbon emissions by 80% by 2050 compared to a 1990 base 
level (Department of Energy and Climate Change, 2008). The King Review (2007) was 
commissioned specifically to investigate ways in which the UK could cut carbon 
emissions from cars and small vans to meet this target. It was concluded that electric 
cars and vans are needed to replace the internal combustion engine (ICE). 

Estimates suggest that there will be between 0.5 and 5.8 million electric vehicles 
(including fleet vehicles as well as cars) in the UK by 2030 (Arup, 2008). A higher 
estimate of between 4.6 and 12.8 million pure battery electric vehicles and between 2.5 
and 14.8 million plug-in hybrid electric vehicles on UK roads by 2030 was forecast by the 
National Grid (2011). According to the SMMT, since the launch of the Plug-In Car Grant 
in January 2011, there have been 35,705 eligible cars registered in the UK with the total 
number almost doubling in 2014 and showing continued increase during the first half of 
2015 (http://www.smmt.co.uk). 

Across Europe, Alternative Fuel Vehicle (AFV) registrations (including electric cars, other 
electric vehicles, hybrids, and other alternate fuel vehicles) increased 24.6% in the first 
half of 2015, and now total 143,595. The UK saw the largest increase of AFVs registered 
over the period (+62.4%), followed by France (+59.7%) and Spain (+58%). Among the 
EFTA countries, demand was primarily driven by Norway (+74.1%), with 11,614 vehicles 
registered, 77% of which were electrically powered (http://www.acea.be). 
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4.1 Electric cars in the UK  

4.1.1.1 General description  

In the UK the decision was taken as early as 2010 to invest in the widespread 
deployment of charging infrastructure in order to boost demand for electric cars and 
other electric vehicles. The result was eight Plugged in Places (PIP) projects in several 
regions located across the UK: East of England, Greater Manchester, London, Midlands, 
Milton Keynes, the North East, Northern Ireland and Scotland. The projects were 
designed to take different approaches to setting up plug-in vehicle charging schemes, 
aided by match funding from the Office for Low Emission Vehicles (OLEV). This was 
intended to explore the effectiveness of different strategies, locations and charge point 
types. 

The North East England’s PiP project, called Charge Your Car (CYC), created an 
integrated charging network for electric cars spanning a region of 8,600 km2. From 2011 
a national network of charge points became available to existing and new CYC members 
(about 3000 nationwide). One key aim of the CYC programme was to feedback the 
experience gained by creating and operating charging infrastructure into future policy 
decisions at both regional and national levels. This included the development of 
standards, evaluation of technologies, and harmonisation of local incentives, as well as 
understanding users’ behaviour and its impact upon the infrastructure. A secondary aim 
of the programme was to contribute to the development of the emerging electro-
mobility sector, which is seen as having a crucial role to play in the future sustainability 
of the economy. 

A single RFID card (the CYC Lifetime Card) provides access to all charge points on the 
network, whilst the CYC app became the world’s first app (launched July 2013) that lets 
EV drivers find and use charge points. To use the network, EV drivers simply register a 
debit/credit card, which connects to their CYC Lifetime Card and app. The CYC telephone 
helpline provides support and advice. 

A recent survey of CYC members revealed some interesting findings about electric car 
drivers in the UK (http://www .smartcem-project.eu/): 

¶ 96% have a good or excellent opinion about driving electric cars; 

¶ Most trips are short distance (61% drive less than 50kms per trip) and very few 
exceed 100kms; 

¶ They are experienced electric car drivers (private motorists) who tend to use 
their vehicles for short range journeys (e.g. commuting) and recharge at work; 

¶ Most drivers rank low running cost and low carbon emissions as the key benefits 
in driving an electric car; 
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¶ So-called ‘range anxiety’ appears to increase with age: 64% of under 40s is 
comfortable concerning the range, whilst 42% of over 60s is comfortable with 
the range; 

¶ Range anxiety may be a product of personality type as well as a direct function of 
infrastructure availability and battery depletion rates; 

¶ Most users are not willing to pay for additional services like charge point 
reservation. 

Lessons learnt from all the UK PiP schemes can be found at government website.6  

As well as the PIP schemes, UK government has also attempted to incentivise the uptake 
of electro-mobility in general through tax breaks, exemption from Vehicle Excise Duty 
and Company Car Tax, as well as a Plug-In Car grant towards EV purchase which has 
been extended into 2015. 

 

4.1.1.2 Users and stakeholders 

¶ Central government 

¶ Local government 

¶ Charge point owners 

¶ Energy providers 

¶ Original equipment manufacturers (OEMs) 

¶ Infrastructure suppliers 

¶ EV drivers (and Non EV drivers, to understand the wider potential market) 

¶ CYC 

 

4.1.1.3 Key success factors 

The UK government’s attempt to drive demand for electric cars since 2010 through 
widespread deployment of a dense charging infrastructure has been the main success 
factor. 

There has been a significant uptake of electric cars, mainly for short urban trips. The 
users are ‘early adopters’. They are driving these vehicles because they are enthusiasts, 

                                                       

6 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/236750/plug
ged-in-places-lessons-learnt.pdf  

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/236750/plugged-in-places-lessons-learnt.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/236750/plugged-in-places-lessons-learnt.pdf
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or are environmentally-conscious, or have realised the initially significant capital outlay 
on purchase can be recouped over time through low running costs. They also have the 
necessary disposable income for the initial outlay, so tend to be professionals or 
relatively affluent retired. They do not need added services, such as paying for 
reservations, in fact they warn that such services could add to the running costs of the 
electric car. 

Other success factors include the political ‘buy-in’ of stakeholders including local 
authorities, original equipment manufacturers (OEMs), etc. 

 

4.1.1.4 Key Enablers 

¶ Up-front deployment of a dense network of charging infrastructure in eight key 
regions of the UK; 

¶ A range of other government subsidies including help with vehicle purchase and 
tax incentives; 

¶ ‘Buy-in’ by a large number of early adopters, who enthusiastically promote this 
mode of transport; 

¶ ‘Buy-in’ by other stakeholders such as local authorities, OEMs, charge point 
owners, and energy suppliers. 

 

4.1.1.5 Key Barriers  

In the UK, private motorists have a very good impression of electro-mobility. They have 
taken advantage of the government’s up-front investment since 2010. 

However, the survey of CYC members reported above indicates that low running costs 
are the real driving force whilst low emissions also rank high. They warn not to make 
operating electric cars more expensive through additional services with little added 
value. 

Across Europe, another questionnaire conducted by the project smartCEM reveals that 
only 25% of people would consider switching from ICE to EV. Here, lack of charging 
infrastructure is a major barrier. Even so, electric cars have a positive image, and the 
potential for low running costs could also be a driving force for the electric car market. 

More general barriers that will need to be addressed going forward include the possible 
impact of removing government subsidies for purchasing electric cars, as well as loss of 
discounts and tax breaks. Will the uptake of electric cars tail off? If the electric car 
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market continues to expand, whether fleets or private motorists, what pressures will be 
exerted on the charging infrastructure, and indeed the grid? Another unforeseen impact 
during 2014 was a fall in the price of fossil fuels, which may postpone a switch by 
individual drivers from ICE to electro-mobility. However, with many oil producing 
nations also facing political, military and economic challenges it is very difficult to 
accurately predict the long term impact of this variable. 

 

4.1.1.6 Looking to  the future  

Although the era of large-scale deployment of charging infrastructure may now be 
nearing its end in the eight UK PiP regions, there is a need for continued support for 
electro-mobility, especially in terms of deployment of rapid chargers, inter-urban and 
home infrastructure, relocation of poorly sited charge points, the impact on wider 
energy policy, enforcement of illegal parking in charge point bays, and encouragement 
of fleet operators to consider the switch from ICE. 

Government must monitor the way the electric car market develops and act if necessary 
to consider further incentive schemes. Government must also consider electro-mobility 
as part of an integrated package with wider transport, energy and environmental policy. 
Furthermore, with much of the market so far being ‘early adopters’ it is critical to 
understand people who are resistant to the concept and aim to appeal to a broad 
customer base. 

OEMs must continue to design a range of attractive models to suit a variety of 
customers, and EV dealerships should enhance their marketing strategies. Enhanced 
battery performance will also be a key factor going forward, and should this be 
successful it will have its own impact on the national network of charge points. In 
summary key drivers going forward include: 

¶ Home charging 

¶ Rapid charging 

¶ Strategically located charge points 

¶ Improved battery performance 

¶ Wider range of vehicle models, including high performance 

¶ Relocation/ removal of underused chargers where required 

¶ Free reservations at charge points and/ or better enforcement of bays 
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5 Example of Electric  Tri cycles for  Urban  Logistics  

The era of global exchange and ubiquitous information availability has boosted e-
commerce, and fast and short consumption cycles. The velocity of information, data for 
tracking goods while being delivered, precipitated and contracted the duration between 
order and shipping. The requirement for capillary distribution has increased 
dramatically, emphasizing the significance of the ‘last mile’. In many countries, emerging 
or not, informal links have developed within a whole formal supply chain. These 
activities are not illegal but are informal and are sometimes borderline, and therefore 
will not be easily applicable to many countries. However, they are extremely responsive 
and adaptive to the customer’s needs and demand. 

 

5.1 Electric tricycles  for urban delivery  in Beijing  

5.1.1.1 General description  

e-tricycles are numerous in China mostly in places such as Shanghai, but are more visible 
and diverse in Beijing city centre. In Beijing’s central business district they are used for 
parcel delivery. The customers walk to meet the driver. The parcels are laid on the 
pavement (sidewalk). Each driver is a kind of profit centre managing his own business. 
The parcels are identified by tags and the driver registers it with a barcode reader, then 
provides the customer with an invoice. The full transaction takes place on the street and 
lasts a few minutes. 

  

Figure 8: Urban delivery by e-tricycle in Beijing 

Around markets hundreds of these vehicles are used as light duty vehicles and can be 
seen parked on the sidewalk. They are made of a steering front wheel, the seat upon 
the battery, and a flat tray behind over the carriage two wheels. In any situation no 
charge point is available. They are recharged elsewhere. 
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Figure 9: Examples of e-tricycles in Beijing 

The e-3-wheelers were quite rare until about 2014. In 2015 according to manufacturers’ 
and dealers’ statistics there were about 100,000 e-tricycles in Beijing, 15 to 20,000 used 
for parcel delivery. 

 

5.1.1.2 Users and stakeholders 

A multitude of small urban delivery companies use this kind of vehicle. A prominent and 
fast-developing parcel delivery company named SF Express uses it in Beijing but not in 
other cities. 

 

  

Figure 10: On-street delivery in Beijing 

Shunfeng Express (Group) Co., Ltd. is a Chinese delivery services company based in 
Shenzhen, Guangdong, China. It is one of the two leading couriers in China, and provides 
domestic and international express delivery solutions to a wide array of customers. SF 

https://en.wikipedia.org/wiki/Shenzhen
https://en.wikipedia.org/wiki/Guangdong
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Express has a fleet of 31 cargo aircraft, of which 13 are owned by its subsidiary SF 
Airlines. 

SF Express has opened 500 Heike, an online shopping service community store, across 
all Chinese provinces except for Tibet and Qinghai. The company had plans to open 
4,000 Heike stores nationwide in 2014. 

 Industry:  Air Freight  and Logistics 

Founded: 1993 (1993) 

Founder: Wang Wei 

Headquarters: Shenzhen, Guangdong, China 

Area served: 

Greater China (incl. Mainland China, 

Hong Kong, Macau and Taiwan), Korea, 

Japan, Malaysia, Singapore, U.S. 

Products: 
International express delivery and 

related services  

Revenue: CN¥ 21.65 billion  

Number of 

employees: 
240,000 as of January 2014 

   Subsidiaries: SF Airlines 

 

5.1.1.3 Key success factors 

¶ The pressure of real time delivery demand and need for responsive solutions 

¶ High quality of service through low tech design solution (cost efficiency) 

¶ Affordable investment for the service provider 

¶ Emission free mobility service at point of use 

¶ Allowance for informal (but not illegal) activities and for parking of vehicles on 
the pavement 

¶ Business support embedded solution accessible to single private venture 

¶ Proximity and density of customer clusters 

¶ Multiple applications of the wheelbase: parcel delivery, goods delivery, street 
vendor display, etc. 

¶ Adapted to non-asphalted roads, suburban, and rural infrastructures 

¶ An efficient vehicle dealer network, to be surveyed and informed 

 

https://en.wikipedia.org/wiki/SF_Airlines
https://en.wikipedia.org/wiki/SF_Airlines
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5.1.1.4 Key enablers  

Congested areas in highly polluted cities may be receptive to this kind of solution. It 
depends on the type of activities, the rate of tertiary jobs, intensity of exchanges, the 
network of companies and customers in a defined cluster. These ratios should be 
assessed and monitored more precisely. 

 

5.1.1.5 Key barriers  

The point of charging these vehicles is questionable. How is the infrastructure 
implemented and deployed The question of practical and formal space to park and 
manage the service is to be solved. Streets and culture of many countries may not 
accommodate these vehicle designs and methods. An eco-system of vehicles, 
infrastructure (parking, charging, picking-up, delivering, storing), service and operation 
management should be thought through as a whole and applied in a tailored way to 
different locations. 

 

5.1.1.6 Looking to  the future  

The use of these e-tricycles demonstrates the need for small size vehicles and new 
formats of local zero emission solutions for urban delivery. They correspond to the need 
for flexibility for the last mile stage. They are emission- and noise-free, they are small 
and have a low impact in the use of public space. It is related to a kind and size of goods 
not replicable for bigger cargo loads. Some other attempts such as “Twizy cargo” or 
“Twizy R plug concept” developed by Renault are ongoing. These are based on the 
electric quadricycle named Twizy. 
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7 Annex - Criteria  of Selection of Best Practice  

 

No. Criteria Definition 

01 
Innovation 
Degree 

Solution is comparatively new and has not experienced broad 
diffusion in practice 

 

02 Policy Relevance 
Solution addresses a range of key policy objectives (e.g. 
economic efficiency; modal shift; social inclusion; 
environmental sustainability; increased accessibility etc.) 

03 
Civic delivery 
team 

Resource capability to successfully deliver the solution 

 

04 Maturity 
Solution is ready for implementation, having passed pilot or 
experimental stages and can build on working examples in one 
or more cities 

05 Global Potential 
Solution could become implemented broadly across 
countries/cultures/regions 

06 
Localized 
applicability 

Solution addresses a very particular issue with a limited take-up 
potential 

07 Complementarity 
Represents a promising complement for other (innovative) 
solutions 

08 
Expected 
Impacts 

Previous implementation of solution has had social, economic 
and environmental impacts 

09 Measurability 
Progress of solution implementation can be measured 
sufficiently 

10 
Public 
Acceptance 

Solution is likely to have a wide public acceptance 
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No. Criteria Definition 

11 
Expandability/ 
Scalability 

Solution can be up-scaled to accommodate different contexts 
and situations 

 

 


