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Executive Summary
Nowadays, there is an increasing awareness among managers of organisations, large companies
or SME’s, profit or not-for-profit organisations that mobility patterns should change. There
are several key drivers such as cost awareness, environmental concern, public image of the
organisation and health of employees. However, more sustainable transport does not necessarily
equals higher costs; sustainable transport and economic sustainability can go hand in hand. The
use of e-bikes and/or e-scooters can replace a large share of car and van trips. Considering the
BESTUFS report, 12% of all urban trips are deliveries of light goods, which means that in urban
context, there is an opportunity that those light goods can be delivered by e-bikes. Furthermore,
studies conducted in the CycleLogistics project concluded that bicycles could do 51% of all
logistics trips and 25% of commercial delivery trips in EU cities.
According to empirical studies, it is most likely that e-bikes will have their greatest potential
in urban areas, successfully tackling problems such as congestion and restricted access due to
environmental zones or delivery period restrictions (Gruber et al., 2014). In addition, there
are costs to consider, including: i) Traffic flow/congestion issues: caused by traffic levels, traffic
incidents, inadequate road infrastructure, and poor driver behaviour; ii) Transport policy-related
problems: vehicle access restrictions based on time and/or size/weight of vehicle and bus
lanes; iii) Parking and loading/unloading problems: loading/unloading regulations, fines, lack of
unloading space, and handling problems; iv) Customer/receiver-related problems: queuing to
make deliveries and collections, difficulty in finding the receiver, collection and delivery times
requested by customers/receivers (TURBLOG, 2011).
One of the PRO-E-BIKE project objectives was the development of a simple and easy-to-use
E-bike Simulation Tool for companies and public bodies that have a fleet. This tool aims at
enabling potential users to simulate the impact of the use of e-bikes, and analyse the potential
benefits in terms of cost and emission reduction that can result from the introduction of e-bikes
in their business. In order to make the calculations more customized to different situations,
several national data can also be inserted.
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This document aims to inform fleet managers about the pros and cons of replacing their
conventional fleet with e-bikes. Although some improvements are still needed in the current
technology, a lot of positive experiences have shown that e-bikes can be a perfect solution for
the ‘last mile’ delivery.
In addition, the document also recommends a series of actions to consider in the different stages
(Planning, Operational and Monitoring Externalities) to adopt e-bikes/e-scooters in your fleet.
These are based on the demonstration experiences developed during the project and we believe
that they can be of an added value to your business.
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1. Introduction
The PRO-E-BIKE project aims to promote
clean and energy efficient vehicles - electric
bicycles and electric scooters, commonly
named ‘e-bikes’ - for transport of goods
and passengers in European urban areas as
an alternative to conventional vehicles. The
target groups of the project are private and
public bodies such as delivery companies,
public administration bodies and citizens.
The project actions are aimed at an e-bike
market uptake and at the promotion of
policies that stimulate the usage of e-bikes
for urban transport. The pilot projects
carried out amongst target groups (delivery
companies and companies with their own
delivery personnel, public administration
and local authorities) are not only helping
to achieve these objectives, but also enabling
the demonstration of measurable effects in
terms of CO2 emission reduction and energy
savings in urban transport.
The aim of the project actions is to build
understanding and raise confidence in e-bike
technology amongst the defined target
groups, allowing them to test and analyse
e-bike technology. The final effect the project
aims for is to change the behaviour of target
groups manifested in their decision to
replace their conventionally fuelled vehicles
with e-bikes.

The actions defined in the project are
needed not only to reduce congestion, save
energy, reduce traffic noise and pollution in
urban areas, but also to create new market
opportunities for the local economy. This is
achieved by transforming urban delivery in
favour of e-bikes.
More information about PRO-E-BIKE project
here:

http://www.pro-e-bike.org/project/
In this context, the PRO-E-BIKE Information
Toolkit focuses on Work Package 3 activities,
aiming to complement the Simulation Tool as
an easy-to-spread communication material
targeted to fleet managers. Moreover, this
document is a compilation of the PRO-EBIKE results achieved so far and intends to
increase the transferability of good practice
among other stakeholders. The Information
Toolkit is part of the toolkit itself (that
also includes the PRO-E-BIKE Simulation
Tool provided in the USB stick), which is a
comprehensive set of analytical, diagnostic
and planning tools that is meant to help
other stakeholders in the implementation,
coordination and development of similar
actions to the PRO-E-BIKE project.
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In general, the objective of this document is
to facilitate and improve the effectiveness
of parallel processes in several European
cities. The main target group for the PRO-EBIKE Information Toolkit consists of delivery
services and companies or public bodies
with their own fleet.
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The document is organized in different
sections to guide the reader through the
activities. In Section 2 an introduction on the
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use of e-bikes for urban logistics is presented.
Section 3 explains how the Simulation Tool
can be used in your organization and provides
details on the business models developed in
the project. In Section 4 best practice on the
adoption of e-bikes are presented, next to
the pros and cons of the most relevant PROE-BIKE pilot actions experiences, as well
as final recommendations for its adoption.
Finally Section 5 compiles the most relevant
conclusions of this analysis.

2. e-bikes/e-scooters
for urban logistics
There is an increasing awareness among
managers of organisations, large companies or
SME’s, profit or not-for-profit organisations
that mobility patterns should change. Key
drivers are cost awareness, environmental
concern, health of employees and public
image of the organisation. More sustainable
transport does not necessarily equals higher
costs; sustainable transport and economic
sustainability can go hand in hand. The use of
e-bikes and/or e-scooters can replace a large
share of car and van trips.

2) e-bikes, which are bicycles equipped with
an auxiliary motor that can be exclusively
propelled by that motor. The cyclist is not
necessarily required to pedal. 1
More details on the different types of electric
bicycles and electric scooters can be found
in the PRO-E-BIKE project document D2.1
Current situation analysis, in section 3.1.5. 2

Currently there is a large range of e-bikes.
The term electric bicycle includes different
concepts of vehicles with an auxiliary electric
motor:
1) Pedelecs, which are bicycles equipped
with an auxiliary motor that cannot be
exclusively propelled by that motor. Only
when the cyclist pedals, does the motor
assist;
Figure 1: e-bike (Source: Lombardo)

1
Vehicle categorization and related legislation (GoPedelec project)
http://www.gopedelec.eu/cms/index.php?option=com_content&view=article&id=125&Itemid=70.
2
http://www.pro-e-bike.org/wp-content/uploads/2014/02/Pro-e-bike-D.2.1.MOB-EN-2014-02-04.pdf
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are also frequently used in city distribution,
which causes several urban transport
problems such as congestion and pollution.
According to the BESTUFS report, the share
of urban goods trips represented 9-15%
of all trips in French urban areas in 1995
(Schoemaker et al., 2004), while studies in
other European countries revealed similar
numbers. Considering the BESTUFS report,
12% of all urban trips are deliveries of light
goods, which means that in urban context,
there is an opportunity that those light
goods can be delivered by e-bikes.

SUGGESTION 1
Search for an electric bicycle or electric
scooter that fits your companies’ activity
best.
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More information about e-bikes producers
and distributors in several European
countries:
http://www.pro-e-bike.org/e-bikeplatform/manufacturers/
http://www.pro-e-bike.org/e-bikeplatform/distributors/

The e-bikes are becoming more popular in
Europe and although their usage is growing
faster in countries that are considered bike
friendly, other countries are also experiencing
an increase in their usage. The popularity of
e-bikes is influenced by several factors such
as the travel time compared to conventional
bicycles or cars; the comfort of e-bikes in hilly
terrain; the environmental benefits in terms
of avoiding emissions during its lifespan3; the
use of electric bicycles or pedelecs is much
more healthy than cars because it involves
physical exercise; and finally e-bikes and
e-scooters have a much lower impact on
congestion in cities.
Heavy vehicles traditionally are used for long
distance freight hauling, but those vehicles

Furthermore, studies conducted in the
CycleLogistics project concluded that
bicycles could do 51% of all logistics trips4
and 25% of commercial delivery5 trips in EU
cities 6.
Several European-based parcel companies
such as DHL, UPS or FedEx are reshaping
their logistical structures in some countries
to use electric bicycles or smaller vehicles
for the ‘last mile’. For instance, DHL redesigned a delivery round for parcels using
cargo bicycles and also electric cargo
bicycles. The logistical process is naturally
different, since the electric cargo bicycles
cannot carry as much volume and weight as
cars/vans and their maximum trip length is
shorter. However, for smaller rounds, those
electric cargo bicycles have proven to be
economically more efficient, since purchase
price and maintaining costs are less.

European Cyclists’ Federation, 2011, Cycle more often 2 cool down the planet: Quantifying CO2 savings of
cycling. P15, ECF, Brussels.
4
Logistic trips are all trips which carry some type of goods (including personal shops).
5
Commercial delivery trips are the ones made by a private company.
6
D7.1 Baseline Study_Cyclelogistics (Cyclelogistics Project 2011-2014) http://www.cyclelogistics.eu/docs/111/
CycleLogistics_Baseline_Study_external.pdf
3
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As for the socio-economic benefits of
e-bikes, companies are getting more aware
of available sustainable solutions. Because
cities are closing their centres for polluting
vehicles or charging congestion fees,
bicycles are becoming more competitive
than cars in cargo deliveries within
urban areas. Moreover, e-bikes are not
subject to restrictions on delivery times
or to restrictions in specific zones such
as pedestrian areas, which is another
advantage. In general, it seems that the usage
of e-bikes and e-scooters is growing and
that the market demands those vehicles on
a larger scale. DHL for example, estimates
that a total of 20% of their deliveries may
be done by bicycle in the near future (Jorna
and Mallens, 2013).

In terms of environmental benefits, the
general goal of companies’ activities related
to urban logistics is to reduce the impact of
freight-vehicle movements in order to avoid
congestion, saving time and money, but also
considering the impact in terms of emissions
and pollution.
However, the ‘last-mile delivery’ is an
entrepreneurial activity and consequently,
revenues are expected. To help fleet managers
in the decision of replace/adopt some or
all vehicles of their fleet by e-bikes, the
PRO-E-BIKE project developed a Simulation
Tool that is available free of charge. The
following section explains how this tool can
be used in order to help measuring the impact
of introducing e-bikes in your business.

Figure 2: e-cargobike used by DHL
(Source: Mobycon)
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3. Want to use e-bikes/ e-scooters?
PRO-E-BIKE can help you
This section presents two of the most
relevant tools developed in the PRO-E-BIKE
project. Moreover, this section describes
how the Simulation Tool was designed and
how you can take advantage of using the
business models in the planning and decision
process of replacing conventional vehicles
with e-bikes.

SUGGESTION 2
Try the PRO-E-BIKE Simulation Tool and
calculate the economic and environmental
savings that your company will make
by replacing conventional vehicles with
e-bikes.
Find the PRO-E-BIKE simulation tool in
your country language here:

3.1 SIMULATION TOOL
One of the PRO-E-BIKE project objectives
was the development of a simple and easyto-use e-bike Simulation Tool for companies
and public bodies that have a fleet. This tool
aims at enabling potential users to simulate
the impact of the use of e-bikes, and analyse
the potential benefits in terms of cost and
emission reduction that can result from the
introduction of e-bikes in their business. The
tool is designed to be generally applicable
and to be used in all European countries.
In order to make the calculations more
customized to different situations, several
national data can also be inserted. Within
the PRO-E-BIKE Consortium the national
partners have provided their input to the
tool, which resulted in different versions of
the tool for the following countries: Spain,
Croatia, Italy, The Netherlands, Slovenia,
Portugal and Sweden.
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http://www.pro-e-bike.org/
publications2/
The instrument reports the output of a simple
comparison between different technologies,
based on the input provided by the users
and does not exempt that a more thorough
analysis must be developed considering the
effective operational requirements of the
business (see for instance Business Models
section). The following chapters detail the
calculations behind the different sections of
the Simulation Tool.
3.1.1 REPLACE ONE VEHICLE
A simple demonstration is depicted in Figure
3 where a comparison of global costs between
conventional vehicles, whether fuelled by
diesel or petrol, with an e-bike/e-cargo

Assuming that the fleet is composed by a single vehicle, to be replaced by an e-bike or an e-scooter:

e-bike/e-cargobike

e-scooter

GLOBAL COSTS

Diesel

Gasoline

e-bike/e-cargobike

e-scooter

Acquisition [EUR]

17,000

17,000

3,500

1,500

Maintenance [EUR/year]

750

750

120

120

Insurance [EUR/year]

700

700

60

90

Other costs [EUR/year]

0

0

0

0

Distance [km/day.vehicle]

30

30

30

30

Energy consumption [l/100km | kWh/km]

5.00

9.00

0.01

0.05
1.08

Fuel costs [EUR/100km]

6.22

12.17

0.14

Average annual costs [EUR/vehicle]

1,911

2,352

190

290

Emissions [kg CO2/100km]

4.01

6.37

0.31

2.41

SAVINGS

Diesel

Gasoline

Economic [EUR/year]

1,721

2,161

Environmental [kg CO2/year]

3.70

6.07

Economic [EUR/year]

1,621

2,062

Environmental [kg CO2/year]

1.60

3.97

Figure 3: Savings when replacing one conventional vehicle with an e-bike, e-cargobike or e-scooter

bike or an e-scooter is made. This simple
demonstration is based on a purchase price
of a conventional vehicle of 17.000 Euros,
annual maintenance and insurance costs of
750 Euros and 700 Euros respectively (check
next section). Other costs were considered
zero in this case, but can also be inserted
in the proper cell. For instance, for this
simulation neither parking costs nor fines
have been considered in the comparison,
which may lead to higher savings.
3.1.2 SIMULATE YOUR FLEET
If you are interested in simulating your own
fleet, this section explains the input data

you will need and how the results will be
presented. With this simulation, you will be
able to understand what your savings are
with the introduction of e-bikes (including
e-cargobikes or e-scooters) in your business.
Depending on the fuel your fleet is using, you
will need to insert its operational data. The
first input data you will need to indicate in
the Simulation Tool in the ‘simulate your fleet’
sheet concerns the number of vehicles of
your current fleet, their average consumption,
the average distance per day per vehicle and
the average load in terms of weight (kg) and
volume (m3). In terms of global costs, you
should also indicate the average costs per
vehicle, considering all vehicles of your fleet.
- 13 -

You will need to indicate purchasing price or
leasing costs, maintenance costs, insurance
and other costs (e.g. parking costs, taxes). If

you do not insert these values, note that the
calculations will still be made, but final results
may not be the most adequate for your fleet.

INPUT DATA
Current fleet
Diesel

nº vehicles

5

Gasoline

nº vehicles

2

average consumption
[l/100km]
average consumption
[l/100km]

average dist
[km/vehi.day]
average dist
[km/vehi.day]

5,0
9,0

45
25

average load
[kg]
average load
[kg]

25
10

average cargo
volume [m3]
average cargo
volume [m3]
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Average Global Costs (average costs per vehicle considering all vehicles)
Acquisition [EUR]

17.000

Maintenance [EUR/year]

750

10.000 - 25.000
750 - 1.500

Insurance [EUR/year]

700

500 - 1.000

Other costs [EUR/year]

0

(e.g. taxes)

OR

Leasing [EUR/year]

0

3.000 - 25.000

E-bike, e-cargobike and e-scooter (you can edit and recalculate)
e-Bike/e-Cargobike

Reference Value
Acquisition [EUR]

3.500

Maintenance[EUR/year]

120

Insurance [EUR/year]

60

Other costs [EUR/year]

0

3.500 - 1.500
100 - 150
50 - 100
(e.g. taxes, employees, new consolidation centre, etc.)

e-Scooter
Acquisition [EUR]

1.500

Maintenance[EUR/year]

120

Insurance [EUR/year]

90

Other costs [EUR/year]

0

1.500 - 2.500
100 - 150
80 - 100
(e.g. taxes, employees, new consolidation centre, etc.)

Figure 4: Input data to simulate companies’ savings by replacing conventional vehicles with e-bikes

Besides that, information about electric
bicycle or electric scooter costs by country
is provided by default as an input data.
However, if you have more precise data, you
should also insert them in order to have
a more accurate result (see Figure 4), it
is likely that you will need more than one
vehicle to replace one conventional car or
van. In that case, please insert the new costs
you will have, for instance with hiring a new
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employee or the costs of a new consolidation
centre in other costs cell. Then you will need
to indicate how many e-bikes/e-cargobikes,
e-scooters or both you will have in your
alternative fleet. The results will appear for
your current fleet and the alternative one
(Figure 5). Moreover, the results will also
show you the economic and environmental
savings as well as the payback period (see
Figure 6).

2,0
1,0

RESULTS - CURRENT FLEET ANALYSIS
Actual Situation (average values are presented)
Global

Diesel

Vehicles [n.º]

7

5

Gasoline
2

Distance [km/day.vehicle]

39

45

25

Fuel costs [EUR/100km]

7,3

6,2

12,2

Average annual costs [EUR/vehicle]

2.152

2.141

2.201

Emissions [kg CO2/100km]

14,8

13,4

21,2

Average total costs per vehicle [EUR/vehicle]

47.087

44.849

57.157

Operational Lifetime Costs (average values are presented)
Global

Diesel

Gasoline

Energy cost [EUR/vehicle]

15.839

12.440

24.336

CO2 cost [EUR/vehicle]

936

801

1.274

Pollutants cost [EUR/vehicle]

90,4

107,8

47,0

Total operational lifetime costs [EUR/vehicle]

16.866

13.349

25.657

(excludes the acquisition costs)

Figure 5: Results of an example of current fleet
SAVINGS
Costs per year of total current fleet

Costs per year of total alternative fleet

Economic

15.066

EUR/year

Environmental

10.042

kg CO2/year

Economic

12.146

Environmental

7.381

EUR/year
kg CO2/year

Savings
Economic

2.920

EUR/year

Environmental

2.662

kg CO2/year

PAYBACK

8

years

and

4

months

Figure 6: Economic and environmental savings of the example given in the simulation tool

3.1.3 REFERENCE DATA
The ‘Reference data’ sheet can be changed
with specific data of your country or your
organization. The default currency of the
tool is Euro, but it also considers Croatian

Kuna or Swedish Kronor. Several values are
considered and their sources can be verified
in the tool. Nevertheless, if the user has
more precise and adequate data these can
be inserted, customising the final result. The
values are shown in Figure 7.
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Figure 7: Reference values of the simulation tool
ALTERNATIVE FLEET
Energy consumption [kWh/km]
e-bike/e-cargobike

0,0065

0,0065

e-scooter

0,0512

0,0512

0,211

0,211

e-Bike/e-Cargobike [kg]

100

100/250

e-Scooter [kg]

25

100

e-Bike/e-Cargobike [m3]

0,5

0,5/1,5

e-Scooter [m3]

0,2

0,2

Lifetime mileage

Average electricity cost [EUR/kWh]
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Maximum cargo capacity

CURRENT FLEET
Operational lifetime costs
200.000

200.000 - 250.000

Average years of vehicle use

10

10

Number of years of leasing

4

4

Cost of CO2

30

30 - 40

			

km
years
years
EUR/ton

Average fuel Costs
Diesel [EUR/l]

1,244

1,244

Gasoline [EUR/l]

1,352

1,352

			
Conversion factors
Diesel

2,67

2,67

kg CO2/l

Gasoline

2,36

2,36

kg CO2/l

Electricity

0,47

0,47

kg CO2/kWh

0,087

0,087-0,174

						
Particulate emissions

EUR/g

Diesel

0,000011

0,000011

g/km

Gasoline

0,0000168

0,0000168

g/km

Electricity

0

0

g/km

0,0044

0,0044-0,0088

						
NOx emissions

EUR/g

Diesel

0,1225

0,1225

g/km

Gasoline

0,0416

0,0416

g/km

Electricity

0

0

g/km

0,001

0,001-0,002

						
NHMC emissions
Diesel

EUR/g

0

0

g/km

Gasoline

0,052

0,052

g/km

Electricity

0

0

g/km
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We are very interested in your opinion about the tool utility for
your organization. If you are prepared to help us evaluate the e-bike Simulation
Tool, please answer this anonymous and short survey. Your opinion is essential to
us. Please click on the link bellow to respond to the survey:
http://goo.gl/forms/Y79K0vTcVG

3.2 BUSINESS MODELS:
HOW TO IMPLEMENT
It is not easy to define what the purpose of
a business model should be, how it should
be used and what the major benefits for
the companies are. However, Osterwalder
provides an answer to the first one of these
questions by defining it as:
“A business model describes the
rationale of how an organization
creates, delivers, and captures value”
Source: Osterwalder A, Pigneur Y. Business Model
Generation – A Handbook for Visionaries, Game
Changers, and Challengers, 2010.
Osterwalder’s business model theoretical
framework was the chosen approach to use
on the PRO-E-BIKE project. The business
model canvas defines nine building blocks:
1) Customer Segment, which specifies
who the company is creating value for
since an organization serves one or several
customer segments;
2) Value Propositions, which seek
to solve customer problems and satisfy
customer needs with value propositions;

SUGGESTION 3
See how other companies are dealing with
electric bicycles and scooters and how
they adapted their activities to electric
technology in order to have a positive
impact in their business.
More information about PRO-E-BIKE pilot
companies here:
http://www.pro-e-bike.org/pilotcompanies/
More information about business models
using e-bikes in the USB stick of PRO-EBIKE Toolkit or here:
http://www.pro-e-bike.org/
publications2/
3) Channels.Value propositions are delivered
to customers through communication,
distribution, and sales channels;
4) Customer Relationships, which
are established and maintained with each
customer segment;

- 17 -

5) Revenue Streams, which result from
value propositions successfully offered to
customers;
6) Key Resources, which are the assets
required to offer and deliver the previously
described elements;
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7) Key Activities: the activities, distribution
channels, customer relationships and revenue
streams that the value proposition requires;
8) Key Partnerships: some activities are
outsourced and some resources are acquired
outside the enterprise;
9) Cost Structure: the business model
elements result in the cost structure.
Although this business model is comprehensive
it is very simple to understand and to use.
That is why we suggest to use this business
model in your company if you are interested
in using e-bikes. However, since the PROE-BIKE project is related to e-bikes, it was
considered that Osterwalder’s approach was
insufficient to fully understand the motives
that lead a company to shift from conventional
to electric vehicles. Accordingly and following
the approach of the EU co-funded research
project TURBLOG (2011) another block
was added to the business model named
“internalisation of externalities”. Following
the 10 key blocks, the D.5.1 – 9 business
models for successful transport of goods
and passengers services7 with e-bikes
demonstrated how nine companies using
e-bikes developed their business model to
success and the lessons learned.

7

3.2.1 AN ITALIAN CASE: YOULOG, MILAN
Several European parcel companies are
gradually redesigning their logistical vehicle
fleet, in which more and more e-bikes are
being used. However, the logistical process
with e-bikes is totally different in terms
of weight carried and maximum distances
travelled. According to empirical studies,
it is most likely that e-bikes will have their
greatest potential in urban areas, successfully
tackling problems such as congestion and
restricted access due to environmental zones
or delivery period restrictions (Gruber
et al., 2014). In addition, there are costs to
consider, including:
• Traffic flow/congestion issues: caused by
traffic levels, traffic incidents, inadequate road
infrastructure, and poor driver behaviour;

Figure 8: e-bike used by GLS (Source: Poliedra)

Business models for successful transport of goods and passengers services with E bikes
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• Transport policy-related problems: vehicle
access restrictions based on time and/or
size/weight of vehicle and bus lanes;
• Parking and loading/unloading problems:
loading/unloading regulations, fines, lack of
unloading space, and handling problems;
• Customer/receiver-related problems: queuing
to make deliveries and collections, difficulty
in finding the receiver, collection and delivery
times requested by customers/receivers
(TURBLOG, 2011).
Therefore, there is an uncertainty about
which of the existing markets for car
shipments will be taken over by e-bikes,
or even if a new own market can evolve.
The demonstration of successful business
models is a step forward trying to help
answering how far e-bikes will be fostered
in the market such as B2C deliveries, microconsolidation or the demand for highquality logistics services such as same day
delivery. Using the business model approach
previously mentioned, the main elements
of one real successful business model of a
freight transport company are presented in
Figure 7 – the YouLog case (Milan, Italy).
YouLog is a company that provides delivery
services for GLS Enterprise in the Milan
region. GLS Enterprise is a subsidiary of
General Logistics Systems. GLS realises
reliable, high-quality parcel services for
220,000 customers in Europe, complemented
by logistics and express services. The fleet of

the YouLog Company consists of 150 diesel
vans, and since March 2014, the fleet is
enriched with 4 electric bicycles (e-bikes) for
‘last mile’ delivery of letters and small parcels
in the Milan centre.
The introduction of the e-bikes required
certain changes in the logistics, as well as
the development of new consolidation
centres. An urban consolidation centre
for the operation of e-bikes was set up. A
van delivers parcels and letters from the
extra-urban consolidation centre to the
urban consolidation centre, from which the
deliveries are done to the final costumer by
e-bike. The operation of the van is optimal in
the wider Milan area, while the operation of
the e- bikes is optimal in the inner city area.
3.2.2 BUSINESS MODEL CANVAS
OF YOULOG
YouLog is subcontracted by GLS for
delivering activities in the Milan area and
other nearby towns such as Verona and
Mantova; while OroBici is a messenger that
delivers by e-bike in Bergamo. They deliver
letters, envelopes and small parcels and they
also manage GLS depots by receiving parcels
from the GLS hub. Then they consolidate the
parcels by routes and destinations.
In the beginning of April, the number of
e-bikes increased to nine with an electric
assistance to pedalling, and five/six hour of
autonomy.
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Figure 9: e-bike used by GLS (Source: Poliedra)

YouLog’s value proposition is delivery on time
(96% of deliveries are on time) offering a
reliable service. Their new sustainable service
is also contributing to their value and they are
planning to have a logistic platform just using
electric vehicles.
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To deal with externalities,YouLog is replacing
diesel vans with electric vehicles, contributing
to the improvement of the urban air quality.
By introducing ten clean and silent e-vehicles
in Milan, CO2-emissions could be avoided.
Finally, four e-bikes replace two vans which
reduces congestion.

4. Best practice
when adopting e-bikes

Generally the adoption of electric vehicles
does not affect the efficiency of the company.
The constraints introduced by the adoption
of those vehicles can be summarized as
follows (Jorna and Mallens, 2013):
• A full recharge cycle of an e-bike is between
four and eight hours, implying that it is usually
performed in the night time;
• The range is variable, from approximately
30 to 90 km. The range can be extended by
substituting the discharged battery with an
extra-battery stored at the depot;
• Load capacity and payload decreases in
cases of substitution of a van or diesel light
duty vehicle with an electric cargo bicycle or
an electric tricycle.
CAPACITY

CHEAPNESS

The importance of the choice of the right
type of transport is depicted in Figure 10,
which sums up the main performance of
pedelecs (green), e-cargobikes (blue) and
e-scooters (red). In general, e-scooters have
the best performance in the field of capacity
(150-180 l), speed (maximum speed is over
100 km/h and in urban context it can travel
at 35-40 km/h, if congestion permits) and
autonomy/range (160- 180 km). However,
their cost is almost 2-3 times the cost of
pedelecs and double the cost of e-cargobikes.
An e-cargobike offers similar performance
in terms of capacity as an e-scooter (160
l) since it can travel at the same speed as a
pedelec (25 km/h) with the same autonomy/
range (around 70 km). Pedelecs offer the best
performance in terms of costs (cheapness)
but offer considerably less capacity than
e-cargobikes and e-scooters.

SPEED

AUTONOMY

Figure 10: Comparison on various modes
of transport (Source: Poliedra)
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DHL, Zagreb (Croatia)

Through the PRO-E-BIKE pilots, several
positive aspects were identified. More than 38
pilot actions were developed in cooperation
with the project partners, who tested e-bikes
for delivering goods and services. In total,
more than 74 vehicles were tested during a
period up of one year by delivery companies
and public administration services.
Generally, all pilot companies have experienced
a higher visibility of their products and/
or services among customers in their
local environment. Their customers gave
good feedback, which means that there
was an improvement in the companies’
image. Moreover, by introducing e-bikes,
companies were also able to enhance their
corporate social responsibility, being more
environmental-friendly and contributing with
a positive impact to their local community.
In addition to greening their image, they also
effectively reduced their emissions.

Source: EHIP
Tested two e-bicycle and one
e-tricycle.
They found electric vehicles very
useful for small distances (a few km
per day) within the town center.

DHL, Almere and Utrecht
(Netherlands)
Tested two e-cargo-bicycles.
They found advantages like the
reduction of emissions, cost savings,
efficiency and productivity of their
logistics processes, quality of service,
company image improvement, low
energy consumption, low regulation
and easy access to the city centre.
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Apart from the environmental and social
benefits, there were also economic benefits
since they saved money by the reduction
of running and maintenance costs of their
vehicles. Regarding operation, e-bikes are
better to access any location in urban
areas, which improves the efficiency and
productivity of the logistic processes as well
as increase service, quality and flexibility. In
summary, e-bikes are less polluting than cars
and consequently companies experienced
lower energy consumptions. The low
maintenance and running costs were due to
more efficient and faster deliveries compared
to vans in the city centre. By offering a new
service to customers, companies increased

the competitiveness and attractiveness
of their existing offer. Furthermore, the
promotion of companies proved to be a
great way to achieve market enlargement.
Nevertheless, during the pilot actions some
companies also experienced some negative
aspects.
In general, the main barriers were the lack
of adequate charging stations, the limited
use of e-scooters because of their limited
range which, in fact, in hilly areas decreases
even more. Consequently, e-scooters are not
suitable for every part of the urban or rural
areas. Some companies experienced negative
attitudes of their employees towards the
use of e-bikes/e-scooters. Moreover, there
was also some technical problems and
malfunctions (e.g. batteries, flat tires, broken
pedals, etc.). The main problem was the low
autonomy against long charging times, which
does not allow of deliveries in the outskirts
of some cities (such as Lisbon) or over longer
distances in rural areas. The e-bikes are not
comfortable or suitable in very bad weather
conditions in some countries, as for instance
Sweden. The weight of e-bikes/e-scooters
was also pointed out as a disadvantage by
some companies.

4.1POSITIVE PRO-E-BIKE
PILOT EXPERIENCES
The pilots in Italy for example demonstrated
how different companies managed to replace

their conventional vehicles by e-bikes.
While TNT suggested that an e-scooter can
replace a traditional scooter without any
performance decrease, even though some
malfunctions affected the trial, Grafica KC
replaced a traditional van with an e-cargo
bike. This e-cargo bike was perfect for
promoting the company, an ecological print
shop.8

TNT Global Express,
Genoa (Italy)

Source: Poliedra
Tested one e-scooter.
The e-scooter performance was
really good and the driver saved
around 25 € per week on fuel
costs. The e-scooter is perfect for
promoting and giving visibility to the
company.

For more information, please read the document “Transferability potential of good practices” in the USB stick
of PRO-E-BIKE Toolkit.

8
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The second Italian pilot, GLS, showed
that the average costs for each delivery
made by e-bike is lower than those made
by van (around 25% lower), considering
fuel/electricity costs, maintenance costs,
insurance and salary for drivers. Moreover,
e-bikes have been faster, more effective and
less polluting with benefits for both citizens
and delivery companies. In addition, they have
contributed to a good image for the company.
The four e-bikes completely replaced two
traditional vans (please see more details
about their business model in section 3.2).
The company will continue to use e-bicycles
for the delivery after their experience in the
PRO-E-BIKE project. The effectiveness of the
tested solution during the pilot was proved
after the start-up of a platform completely
dedicated to fully electric vehicles (12 e-vans
and 6 e-bikes).
DHL have also tested e-bikes in two different
countries: Croatia and Netherlands. In the
Netherlands they pointed out the following
advantages of the e-cargobike: emission
reduction, cost savings, improved efficiency
and productivity of logistics processes, quality
of service, company image improvement, low
energy consumption, no regulatory barriers
(e.g. no need for helmets, registration plate,
insurance, etc) and easy access to any location.
However, the main disadvantages were
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battery malfunctions. They acknowledged
the importance of having a reliable supplier
with good follow-up maintenance and repair
services. Overall, the company was satisfied
with the e-cargo bike and is currently willing
to carry out some further tests. They plan to
overcome new challenges with a four-wheel
e-bike and envision to test the delivery of
heavier goods and to cover longer distances.
In Croatia, they found e-bikes very useful for
small distances, especially in town centers.
Although staff reorganization took quite
some time, they were satisfied and will
continue to use the e-bikes in future.
In Spain, three different companies have
tested an e-cargo tricycle, and at the end
of the pilot trial, the feedback from the
companies was very positive. One of them
even decided to buy the e-cargo tricycle.
From the Spanish experience, the lessons
learned were the importance of training,
in terms of driving and maintenance; the
short maintenance time for e-bikes (just
1.5 hours per month); the importance of
driving style for battery autonomy; the
better access e-bikes give, since there is no
time-slot restrictions and finally, e-bikes are
more efficient and faster in urban centers
compared to vans. Regarding the pilot
company SD Logística, some improvements
in refrigeration equipment were suggested.

“If you are in a mid-life crisis
and looking for attention, it is
better to buy an e-cargobike
than a Porsche”
Steven Koster
PUURland CEO
THE NETHERLANDS

4.2 WHY SHOULD COMPANIES
ADOPT/USE E-BIKES AND
E-SCOOTERS?
The companies that were using e-bikes/ecargobikes and/or e-scooters in their
activities within the PRO-E-BIKE project
have found several and different economic,
social and environmental benefits:
• Green image of the company. The
use of e-bikes improves the image of the
company. It is less polluting and makes less
noise, all of which is appreciated by many
customers;
• e-bike used for advertisement.
Companies are putting their logo on the
vehicle as well as advertisements. In this way,
it can be used as a riding billboard;
• Less space needed. It is easier to find a
parking spot for an e-bike than for a car. This
saves also time and parking costs;

• Good for health. Although an e-bike is
electrically powered, it is still much better
for the health of people than doing nothing.
Without pedalling, the engine stops;
• Good for the environment. Air and
water pollution resulting from gas-powered
vehicles are almost non-existing for e-bikes.
Only the power plants used for charging the
battery emit polluting gases but the energy
may be produced with renewable energy
sources;
• Faster than other transport modes.
In urban areas an e-bike is faster than a car,
freeing up time that can be used for the job
that needs to be done;
• Cheaper in purchase and use. An
e-bike/e-cargobike or e-scooter is cheaper
to purchase compared to a car. Maintenance
costs are also considerably lower;
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“We believe and many studies
prove it that a healthier and
happier life is possible through
the bike”

IEE project Contract N°: IEE/12/856/SI2.644759

Pedro Ventura
Camisola Amarela CEO
PORTUGAL

• Cheaper in insurance and road taxes.
Insurance costs of an e-bike/ e-cargobike are
significantly lower and no road taxes need to
be paid;
• Larger space. With an e-cargobike, the
weight and volume that can be transported is
larger than with a conventional bike;
• Larger range. With an e-bike/e-cargobike,
longer distances can be covered than with a
conventional bike;
• Fun to ride. In general people enjoy
riding a bike more than driving a car, whilst it
takes less energy than driving a conventional
bike;
• No problems with time windows
for urban delivery. In more and more
cases trucks and vans can only enter the
cities during specific time windows. These
restrictions do not apply to e-bikes, thus
resulting in more flexibility, efficiency and
competitiveness. This can also lead to higher
customer satisfaction;
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• No problems with low emission zones.
In more and more cases, trucks and vans can
only enter the city centre with very modern
and clean engines. These restrictions do not
apply to e-bike/e-cargobike and e-scooters;
• No driving license needed. Personnel
does not need to have a driving license to use
electric bicycles. This increases the flexibility
to assign staff. Disabled and young people can
be easier assigned.

4.3 RECOMMENDATIONS
Based on the feedback of PRO-E-BIKE pilot
companies, some general recommendations
are presented in Table 1. These
recommendations are expected to help you
in the planning, operation and monitoring

phases of the adoption/introduction of
e-bikes/e-scooters in your company. They
are based on the experience of the pilots
and developed in the project partner’s
different countries and sum up the most
relevant aspects to be considered in future
experiences.

Table 1: General recommendations for fleet managers
PHASE

Planning

PILOT SITUATIONS

High prices for e-scooter
in several countries
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RECOMMENDATION
The initial investment cost to
purchase an e-scooter is still very
high in some countries. In the
planning phase, you should ask
several vehicle suppliers for prices
to identify the one that can give
you the best cost-benefit solution.
We recommend you to search for
suppliers in other EU countries
as they might have special
conditions for your company.
You can also use the simulation
tool to measure economic and
environmental benefits as well as
the payback period (see section
3.1). In addition, consider other
solutions to understand if an
e-scooter is the most suitable
option for the activity of your
company in terms of autonomy,
speed and capacity (see section
4). Finally, adapt your business
model to your new vehicle (see
section 3.2).

PHASE

IEE project Contract N°: IEE/12/856/SI2.644759

Planning

Planning

Planning

PILOT SITUATIONS

RECOMMENDATION

The right mix of vehicles

Be aware that e-bikes and
e-scooters have different
advantages/limitations. If your
company offers different services,
you might have to choose the
right mix of vehicles. For example,
the pilot company Subway (The
Netherlands) used one e-bike and
one e-scooter saying that ‘The
e-bike and the e-scooter provide
different services according to
distances to be covered and the
amount of order per journey. The
2 modes complement each other
and help running the logistic in a
smooth and comprehensive way.’

New node in the logistic chain

Be aware that your company
might need an additional
warehouse, well located in the city
where s-bikes will be stored and
from where last mile deliveries
will be made. In that case, your
company will have some additional
logistic issues to take into
account, such as how many drivers
you will need more, the routes
and if you will need to rent/
stablish an urban consolidation to
support your business activities.

Financial incentives

Many European countries/regions
have their own fiscal incentives
and subsidies. Please look for
those incentives in your own
country before the acquisition of
new e-bikes. To know more about
incentives in different countries,
please read section 3.4.1 of the
PRO-E-BIKE document D2.1 –
Current situation analysis.
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PHASE

Planning

Operational

Operational

PILOT SITUATIONS

RECOMMENDATION

Example from superiors

Rather than just encouraging
your employees to use e-bikes,
you should give the example.
This is the most effective way
to motivate your employees.
The CEO of the pilot company
Camisola Amarela for instance,
tested an e-scooter and an
e-cargo bike during the pilot
period to understand possible
difficulties that employees
may face using those vehicles
afterwards.

Some companies need more time
to reorganize the staff

A detailed plan should
be developed before the
replacement/ introduction of
e-bikes. Besides the previous
recommendation on the planning
phase, it is also important to
plan a testing and training period
for your staff. They are probably
not familiar with e-bikes. There
are some specialised companies
giving eco-driving trainings or
even your distributor can provide
the training. Many companies did
not plan the training period and
their employees were not willing
to use the vehicles. This may also
influence the autonomy of the
vehicles, as can be seen below.

e-bicycle may not be useful in
winter time

Be aware that in some countries
e-bikes cannot be used in winter
period, since the severe weather
has a negative impact on the
battery performance as well as on
the driver’s comfort. In countries
where winter time is not severe,
there is still a concern about
comfort. Appropriate clothes
should be used for specific
weather conditions (such as warm
and waterproofs clothes).
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Operational

Operational

Monitoring the externalities

PILOT SITUATIONS

RECOMMENDATION

Factors that affects battery
autonomy

Please be aware that some
factors have an influence on the
battery autonomy/durability.
Besides the weight carried and
the driving style, hilly areas and
severe weather also decreases the
autonomy/range of e-bikes and
e-scooters.

Batteries malfunctions

Please be aware of the importance
of having a reliable supplier with
good follow-up maintenance and
repair services. This will prove to
essential in case you experience
battery malfunctions.

Good image and example for
other (delivery) companies

Be aware that your e-bike is
more competitive and efficient
in the city centres or in areas
to access. Your company will be
an example to other companies,
being in front and in line with
the European strategy on clean
and energy efficient vehicles.
Some companies have considered
the usage of e-cargo bikes as
financially worthwhile thanks to
the flexibility that those bikes
offers in urban areas, as well as
the publicity the bikes can create.
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5. Conclusions
The pilot experiences with e-bikes and
e-scooters within the PRO-E-BIKE project
proved in most countries to be an excellent
initiative, as proven by the examples given
in the best practice section. Because of the
many benefits, the majority of involved pilot
companies decided to continue using e-bikes
or e-scooters in the future, even without any
financial support.
Many companies such as DHL have reshaped
their logistical structures in some countries
to use e-bikes for the last mile. For instance,
DHL have re-designed a delivery round
for parcels using e-bikes and e-cargo bikes.
The logistical process is naturally different,
since those vehicles cannot carry as much
volume and weight as conventional vehicles.
Moreover, their maximum trip length is
shorter. However, for smaller rounds, these
vehicles have proven to be economically
more efficient, since the purchase price and
maintaining costs are less.
Nevertheless, after the pilot actions, some
improvements were proposed, such as
manufacturers should provide namely to
purchase the vehicle with a replacement
battery in case of malfunction or end-oflife of the original battery. One of the pilot
companies recommended more subsidies for

e-bike purchase, since the purchase costs of
e-bikes are considered too high compared
to the cost of a petrol scooter. Depending
on the companies’ activities, some of e-bikes
should be modified for the transport of food
by equipping it with a thermos container
that allows for regulating and keeping the
temperature. Moreover, since e-bikes are
heavy, it requires some time for adaptation
by the drivers. Finally, from the Spanish
experience, the importance of training comes
out in terms of driving and maintenance. To
avoid problems in the future, companies
should plan a testing and training period for
their staff.
This document aims to inform fleet managers
about the pros and cons of replacing their
conventional fleet with e-bikes. Although
some improvements are still needed in
the current technology, a lot of positive
experiences have shown that e-bikes can be
a perfect solution for the ‘last mile’ delivery.
In addition, the project recommends a series
of actions to consider in the different stages
of implementing e-bikes in your fleet. These
are based on the demonstration experiences
and we believe that they can be of an added
value to your business.
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