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Executive Summary 
Objective, goal and results  

This report details research activities 
carried out by the Viktoria Institute 
within the project "Test Environments 
for Fast Charging”.  
 
The report describes the user study 
evaluating the two installed fast 
chargers. In detail, the goal of the user 
study is to investigate the effect of 
having access to fast chargers on the 
drivers’ attitudes and experience of 
electrical vehicles (EV). In addition, 
recommendations on how to evaluate 
these kinds of test environments are 
provided. The study includes 
interviews and questionnaires before 
(test occasion 1) and after (test 
occasion 2) a trail period of using the 
fast chargers to capture any changes 
in attitudes and behaviour. Two test 
site were included in the study. A total 
of 5 individuals, accessing one of the 
two test sites, participated in the study. 
The overall objectives of the report is 
to:  
 
� Present an evaluation of the two 

test site in terms of method and 
results and recommendations 

� Provide conclusions regarding 
the effect of fast chargers 

 
SCOPE 
It should be noted that due to technical 
problems at one of the test site, only 5 

participants are included in the study. 
In practise, only one of the two test site 
could be used during the trail period, 
thus, excluding test occasion 2 from 
one of the test site.  
 
MAIN FINDINGS 
The ability to quickly fully charge the 
vehicle were emphasised as opposed 
to the flexibility and ability to use the 
vehicle more often. This is contradicted 
by chargers only being filled to 80%. 
Also, the fast charger takes longer in 
winter (45 min as compared to 20 min). 
All of this lowers the appeal and usage 
of fast charging.  
 
The participants that did experience an 
added value of the fast charger were 
those that would use the charger to 
increase the efficiency of the vehicle, in 
e.g., a car pool.    
 
The participants that did not 
experience an added value of having 
access to a fast charger at the test site 
were those that (1) not represent the 
correct user group (2) have had access 
to the EV for a long time and they 
already match their daily routine 
according to the range of the EV, (2) 
do not have a need to drive long 
distances, (3) do not have a natural 
placement of the fast charger for it to 
play a significant role in their driving; 

(4) the amount of extra energy the fast 
charger provides does not play a 
significant role in their daily driving.  
 
However, some interesting (significant) 
changes in attitudes and behaviour 
were identified in the survey that needs 
further investigations (participant 
alternated from completely agree to 
completely disagree).  
 
The following aspects were identified 
as influencing the use of the fast 
charger: Location, amount of charge, 
cost of charging, time, current battery 
level, driving distance, safety of the 
place, and timing.   
 
In particular the location of chargers 
was highlighted as determination of 
behavioural pattern. General public 
location may have a limited effect on 
individual EV users. However, from a 
company perspective, fast charger 
may be useful as it directly influence 
the efficacy of the usage of EV. 
 
RECOMMENDATIONS 
Improvements highlighted by 
participants focused on the handling of 
the fast charger. It included changes to 
the handle and the weather shield built 
at the test site.



Introduction 
Background

The present study is part of the "Test Environments for Fast 
Charging” project at LSP. The aim of the study is to analyse 
user aspects related to the fast charging points provided 
within the project.  More specifically, the perceptions and 
expectations of the users will be investigated. The goal of the 
project is to provide initial conclusions regarding the effect of 
the product. 
 
DEFINIG FAST CHARGING 
Fast charging can be defined as ”any scheme other than 
slow charging ”(Botsford & Szczepanek, 2009) or ”a general 
term for charging at higher power than the usual” (Zero, 
2012). That is, it is related to time and the effect used. A 
more technical definition is provided by ChaDeMo: “a 
charger which provides electricity to the battery of the EV up 
to 500 voltage and 125 ampere, resulting in an effect of 
50kW”.  
 
It is commonly argued that fast charging will (1) increase the 
range, (2) increase operation time of the vehicles, and (3) 
make drivers feel more confident about getting where they 
want. (Zero, 2012). In particular, fast charging is often 
presented as being the cure of, e.g., range anxiety (the fear 
of running out of charge while driving an EV). Indeed, 
research point out that fast charging may have a higher 
symbolic value compared to practical usage. That is, the 
ability to fast charge has a large psychological effect (as 
compared to practical usage) (Botsford & Szczepanek, 
2009). Indeed, Boulanger (2011) argues that “if batteries had 
the ability to be fast charged without impacting their life or 
adding significantly to the system cost, then when coupled 
with widespread charging infrastructure, drivers would be 
less prone to range anxiety ” (Boulanger, 2011).  
 

In addition, studies have shown that public chargers are 
sparsely used but at the same time seen as necessity.  In 
Berlin (the BMW Mini E experiments), the installed public 
chargers were seldom used, however, 80% of the 
interviewees in the survey alleged that they consider public 
charging infrastructure ‘absolutely necessary’ (Bakker, 
2011). This is similar to findings from studies performed in 
Japan, in which Tokyo Electric Power Company (TEPCO) 
conducted a year-long study of fast charging infrastructure 
that began in October 2007 (Botsford & Szczepanek, 2009). 
That is, it can be argued that public fast charging 
infrastructure has largest effect in the early stages of 
deployment to encourage EV usage (Bakker, 2011).  
 
There are however open questions regarding its effect, their 
placement and possible usage pattern. It is, for instance, 
believed that fast charging could play a significant role for 
when drivers are outside the normal daily commute. 
However, today, the location of fast chargers are typically 
influenced by the discretion of the involved partners in terms 
of physical and practical boundaries  (space, ownership, and 
power availability) rather than based on the user’s 
perceptions and usage patterns (Zero, 2012). Indeed, if 
usage patterns were considered, alternative placement of the 
fast charger may be preferred. For instance, if the charger is 
placed along a highway, for people to extend their range, 
they will want a full charge, and perhaps something to eat. If 
the charger is located in an urban centre and the user wants 
a quick boost, the charging time is likely to be shorter 
(ZERO, 2012). 
 
The negative impact of fast chargers is however yet 
unknown.  One concern is the limited knowledge of its effect 
on the battery itself. In addition, its potentially negative 
impact on the grid (Botsford & Szczepanek, 2009).

 



Fast charging 
Test environment

 

 

 

Brand: Delivered and produced by ABB 
Placement: Agnesberg 
Location: Enclosed area of a company 
Access: Unlimited access to ONE company  
Payment. free of charge 
Users: a small size enterprise with long experience of using 
electrical vehicles as part of their daily work. Meetings and transport 
between sites.   

 
 

 

 

 

 

 

 

Brand: delivered by Turning Point 
Cleantech and produced by DBT 
Placement: Ringön 
Location: outside the entrance to the 
companies having access to the charger. 
Access: unlimited access for everone 
Payment: free of charge 
Users: local transports of goods or people 
within the city 

 

Figure 1: description 
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attitudes towards fast charging. The questionnaire 
consisted of three main parts: (A) background, (B) 
experienced situations, (C) attitudes. The 
background section included categorical 
questions such as, gender, age, and level of 
experience. The second section explored the 
level of experienced limited range incidents.  The 
section included categorical questions in which 
the respondent indicated the amount of times the 
situation have occurred. Section C investigated 
the respondents’ attitudes towards fast charging. 
The section included statements that the 
participant were asked to rate the level of 
agreement on a 6-point scale. The scale used 
labels as opposed to numbers. Two open 
questions were added at the end of the 
questionnaire to captured the respondents 
comments.  
 
The questionnaire were similar between the two 
test occasions, only the wording were adjusted 
from present to past, and from expectations of to 
experienced situations.  
 
PARTICIPANTS 

A total of 5 people participated in the survey. 3 of 
the participants had access to Case Site A (cf. 

Section 2.5) and 2 of the participants had access 
to Case Site B (cf. Section 2.6). Table 2 list the 
background of the participants in the study.  
 
PROCEDURE 

The participants were recruited at the companies 
having access to case site A or B. These 
companies actively participate within the project, 
however, the participants, per se, were not 
necessarily directly involved in the project. Email 
contact was made with the representative at each 
of the companies to identify participants for the 
study. The amount of people involved was 
determined by the participants’ availability and 
constrained by the accessibility to the test site. 
The first test session included interviews at the 
location chosen by the participant. The 
questionnaire was provided at end of the 
interview session. A trail period for about 3 
months allowed the participant to experience the 
fast charger. This was followed by a second test 
session, in which the same format as the first test 
session was used. The instructions for the test 
session were noted in the interview guide for 
consistency between test sessions (cf. Appendix 
3 & 4).  
  

Table 2. List of participants  

Responde

nt id 

Case 

site  

Company Gender EV 

experience  

EV usage / 

week 

Experienced need of fast 

charging 

R#1 B X Male 1-4 weeks > 90km 2 instances 

R#2 B Y Male 1-2 months 30-60km 2 instances 

R#3 A Z Female [no data] [no data] 1 instance 

R#4 A Z Female 2-4 months 10-30km 1 instance 

R#5 A Z Male > 6 months > 90km 0 instance 

R#6 B X Male  4-6 months >10 km 1 instance 

R#7 B Y Male >6 months  > 90km 0 instance 

 

 

CASESITE A:AGNESBERG 
A prototype charger developed by ABB was 
installed at Angnesberg, Gothenburg, Sweden. 
The charger is situated at an enclosed area 
attached to the company. One company had 
unlimited access to the charger. The electricity 
was free of charge as the energy company chose 
not to test specific payment procedures. The 
company using the charger is a small size 
enterprise with long experience of using electrical 
vehicles in their daily work 

CASESITE B:  
The charger installed at Ringön located in 
Gothenburg, Sweden, were delivered by Turning 
Point and produced by DBT. The charger is 
situated just outside the entrance to the company 
using the charger. The company work with local 
transports within the city. Unfortunately the 
charger has had technical problems and could not 
be used within the time of the study.  
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THE TRANSITION from  

NIGHT charge to FAST charge 
 





About E-Mobility NSR 
 

The Interreg North Sea Region project North Sea Electric Mobility Network 

(E-Mobility NSR) will help to create favorable conditions to promote the 

common development of e-mobility in the North Sea Region. Transnational 

support structures in the shape of a network and virtual routes are envisaged 

as part of the project, striving towards improving accessibility and the wider 

use of e-mobility in the North Sea Region countries. 

 

www.e-mobility-nsr.eu 
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