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A B S T R A C T   

Electric vehicles as part of corporate fleets play a key role in reducing CO2 emissions. However, business practice 
has shown that employees often refrain from using these newly procured fleet vehicles. The aim of this paper is 
therefore to explain the drivers and barriers of acceptance of electric vehicles on the employee’s level. Based on a 
Grounded Theory approach, the authors extracted five main determinants from interviews with 16 experts. They 
were cross-checked with the literature including technology acceptance literature and electric vehicle research. 
To understand the dynamics of acceptance, panel data was collected in a longitudinal study with three waves in 
Germany. The panel data was analyzed using partial least squares (PLS) path modelling. Results show that 
employees’ environmental concern as an attitudinal factor is the only short-term determinant triggering the first 
electric vehicle usage. Later, the influence of environmental concern disappears, while the impact of product- 
related determinants, such as enjoyment, ease of use, perceived risks, and relative advantage increases. 
Furthermore, a mediating effect of enjoyment emerges between ease of use on the intention to use an electric 
vehicle. Several important implications for decision-makers in management and policy are deduced to support 
short- and long-term usage of electric vehicles in corporate fleets.   

1. Introduction 

One key to preserve the environment is the reduction of CO2 emis-
sions in the road transportation sector [1]. This is fostered by stricter 
CO2 regulations as phased in, for example, in the EU, China and Cali-
fornia from 2020 onwards [2]. To achieve CO2 emission goals, the shift 
from oil-fueled vehicles towards electric vehicles (EVs)1 is essential 
[4–6]. However, the effects of reductions of CO2 emissions can only 
unfold if a large number of oil-fueled vehicles are substituted by EVs [7, 
8]. One central building block is the fleet market, which is usually larger 
than the private car market. As a matter of fact, the share of the number 
of new car registrations in this market accounts to 65% in Germany [9] 
and 54% in the UK [10]. 

For the transition towards low carbon economies, different stake-
holders need to be engaged in order to foster the adoption and diffusion 
of green innovations [5,11]. This holds particularly for the network of 
stakeholders involved in the diffusion of EVs [12,13]. For the EV fleet 

market, adoption is particularly complex, since stakeholder groups on 
two levels need to be engaged within a company. For example, senior 
managers, fleet managers and/or innovation managers on the organi-
zational level need to purchase EVs before employees are able to use and 
accept them on the individual level [14,15]. 

Even if companies are now integrating more EVs into their fleets due 
to regulatory pressure, business practice has shown that once manage-
ment has purchased EVs and adopted EVs on the organizational level, 
employees often discard or even refuse using these vehicles on the in-
dividual level [16,17]. Therefore, there seems to be a challenge on the 
employee’s acceptance level. The understanding of the individual user 
acceptance in organizations is vital because “if there is no acceptance 
among the target group, the desired consequences cannot be realized 
and the organization may eventually discontinue the intended adoption” 
([14]; p. 167). 

Reasons may be manifold, but empirical research explaining em-
ployees’ sluggish acceptance of EVs is scarce. So far, research rather 
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1 Electric vehicles (EVs) are alternative and innovative vehicles powered by electricity [3]. In this paper, we focus on Battery Electric Vehicles that are powered by 
electricity only. 
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focused on private consumers’ perception (e.g., [18]), and adoption 
decision of EVs (e.g., [19]). Little research has been dedicated to the 
adoption of EVs in fleet markets (notable exceptions are [20–23]). Most 
of this research, however, focusses on the organizational adoption level, 
i.e., the management level, rather than on the individual acceptance 
level. 

Even worse is the lack of a deep understanding regarding the dy-
namics of acceptance, the acceptance process and long-term usage of 
EVs on the level of the individual employee. Therefore, longitudinal 
research designs seem to be appropriate to investigate acceptance as a 
longer-term process [24]. The insights from such studies are of partic-
ular importance for decision-makers in management and policy to take 
effective measures to improve EV usage among employees, to transform 
road transportation and to ultimately reduce CO2 emissions. 

Therefore, our aim is to fill this research gap and explain the dy-
namics of acceptance of EVs on the level of the employee. In particular, 
we identify and assess the short- and long-term determinants in the 
acceptance process. We base our research on a Grounded Theory 
approach, in which we identified five main factors having an impact on 
employees’ intention to use EVs in corporate fleets. They were cross- 
checked with the results from an intensive literature research. To 
analyze the dynamics of acceptance, we assessed short- and long-term 
determinants of employees’ EV acceptance in a longitudinal study. 
Instead of measuring acceptance only at one point in time, we explored 
the acceptance process and its determinants at three points in time, i.e., 
before the first use of the vehicles, three months after the first usage and 
six months after the first usage. In this way, we are able to evaluate the 
drivers and barriers of EV acceptance across a time dimension. This is 
the first study providing fundamentally new insights into the dynamics 
of EV acceptance. 

The remainder of this paper is structured as follows. In the next 
section, we develop a theoretical framework of EV acceptance in 
corporate fleets based on a Grounded Theory approach using expert 
interviews and an extensive literature review. In the third section, we 
introduce our quantitative longitudinal study to test this framework and 
to assess the short- and long-term drivers and barriers in the EV accep-
tance process. Section 4 discusses the key findings from the data anal-
ysis. Finally, Section 5 deduces implications for decision-makers in 
management and policy. Section 6 concludes with a brief summary, 
limitations and avenues for future research. 

2. Grounded Theory development 

2.1. Expert interviews 

To develop a theoretical framework of the drivers and barriers 
having an impact on the employees’ acceptance process of EVs in 
corporate fleets, we used a Grounded Theory approach [25]. In this 
paper, we refer to the notion of “acceptance” since we are focusing on 
the individual employee’s intention to use EVs as a new technology in a 
corporate context (see e.g., [14]). Due to the focus of our study on the EV 
acceptance on the individual employee’s level, we refrained from 
investigating determinants of EV adoption on the management level in 
our expert interviews. In a first step, we conducted expert interviews 
before comparing the results with the findings from the literature in a 
second step. 

We selected the experts regarding their activities and experience in 
the field of EVs, based on which we could expect superior knowledge 
regarding the employees’ acceptance of EVs in corporate fleets [26]. In 
addition, experts were supposed to have all the relevant information on 
EV acceptance and to be capable of communicating this information (see 
Gläser and Laudel [27] based on Gorden [28]). Our intention was to 
receive a comprehensive picture of the determinants of fleet users’ EV 
acceptance. We refrained from interviewing users as experts, since we 
expected difficulties in observing and communicating all the relevant 
determinants of EV acceptance. Our aim was to maximize the diversity 

of the perspectives in the sample to receive a multi-faceted view of the 
research topic. 

We stopped the sampling procedure when information redundancy 
occurred. The final sample consisted of 16 experts: Three managers from 
different car manufacturers, three managers from two major electric 
utilities, five researchers from two large universities and one research 
institution, three managers from two service providers and two mem-
bers of different automotive associations. Table 1 shows important 
sample characteristics of the final sample. Expert names were replaced 
by pseudonyms. The number of experts in the sample is consistent with 
guidelines for exploratory research [29]. 

The size of participating institutions or companies ranged from 
medium-sized research institutions (“Research” and “Association”) to 
large-scale multinational corporations (especially “Car manufacturers”). 
We invited key informants to our interviews on manager or senior 
manager levels to participate in our interviews. 

We conducted the expert interview by telephone. They were based 
on an interview guideline consisting of two parts. The first part was 
narrative in nature. The respondents were asked to outline the de-
terminants of users’ EV acceptance in corporate fleets as well as the 
stakeholders influencing the acceptance. They were encouraged to 
report small anecdotes from the past and to describe their experiences in 
detail. Some respondents gave comprehensive insights into users’ EV 
acceptance resulting into a high variation in interview duration from 24 
min to 46 min. In the second part, we asked participants to provide 
insights into positive and negative determinants of users’ EV acceptance 
in corporate fleets. We dug deeper into the specific determinants that 
respondents mentioned. All questions were open-ended. 

Three researchers conducted the interviews, with one leading 
interviewer and two assisting interviewers. The interviews lasted on 

Table 1 
Qualitative study sample.  

No. Name Background Level Size of 
Company/ 
Institution 

Interview 
duration 

1 Ann Car 
manufacturer 

Senior 
Manager 

about 
100,000 
employees 

41:46:00 

2 Brian Car 
manufacturer 

Senior 
Manager 

about 
120,000 
employees 

44:22:00 

3 Charles Car 
manufacturer 

Senior 
Manager 

about 
130,000 
employees 

33:33:00 

4 Denis Electric 
utilities 

Senior 
Manager 

about 40,000 
employees 

27:34:00 

5 Evelin Electric 
utilities 

Manager about 40,000 
employees 

34:33:00 

6 Frank Electric 
utilities 

Senior 
Manager 

about 17,000 
employees 

27:53:00 

7 Greta Research Senior 
Researcher 

about 10,000 
employees 

28:35:00 

8 Harold Research Researcher about 6,000 
employees 

30:07:00 

9 Ian Research Senior 
Researcher 

>200 
employees 

45:55:00 

10 Jennifer Research Researcher about 10,000 
employees 

24:30:00 

11 Keith Research Researcher about 10,000 
employees 

29:41:00 

12 Louis Service 
provider 

Manager >8,000 
employees 

27:49:00 

13 Mike Service 
provider 

Manager about 12,000 
employees 

24:32:00 

14 Naomi Service 
provider 

Senior 
Manager 

about 12,000 
employees 

29:46:00 

15 Oliver Association Senior 
Manager 

>1,800 
members 

36:10:00 

16 Penelope Association Senior 
Manager 

>600 
members 

26:10:00  
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average 32 min. The interviews were recorded and transcribed. Since 
two researchers conducted the transcription, rules for transcription were 
formulated [30]. They ensure consistency and anonymity of the tran-
scripts. To identify determinants of EV acceptance in corporate fleets, we 
used the Grounded Theory coding procedure, i.e., open, axial and se-
lective coding [25]. We used [91] to code the interviews. 

For open coding, two researchers independently coded the in-
terviews regarding the positive and negative determinants of EV 
acceptance. Afterwards, results were compared and a preliminary cod-
ing plan was established listing the positive and negative determinants 
of EV acceptance. In a second step, we discussed the coding plans, 
regrouped and redefined our coding plan. Moreover, we identified re-
lationships between the codes (axial coding) from open coding. Two 
independent researchers judged the coding plan as well as the rules for 
transcription. The results of the coding procedure revealed insights into 
the positive determinants (e.g., enjoyment) and negative determinants 
(e.g., perceived risks) of EV acceptance in corporate fleets. The quali-
tative data from the expert interviews were then compared to the 
literature relating to our topic. Based on the constant comparisons of the 
data from our qualitative study with the literature, we formulate the 
hypotheses in the following section. 

2.2. Literature review 

We compared data from the expert interviews with insights on from 
the literature. First, we investigated the determinants adoption and 
acceptance in the literature relating to EVs (which we termed EV liter-
ature). Since EVs have become an interesting technology to compete 
with traditional vehicles with combustion engines, an increasing 
amount of research has been dedicated to this field (e.g., [31–39]. 
Second, we linked our qualitative data with the literature relating to the 
adoption of innovations [24] and the acceptance of technology such as 
the Theory of Planned Behavior (TPB) [40], the Theory of Reasoned 
Action (e.g., [41]), and to the Technology Acceptance Model (TAM) 
including its further developments such as the Unified Theories of 
Acceptance and Use of Technology (UTAUT 1) by Venkatesh, Morris, 
Davis, and Davis [42] and UTAUT 2 by Venkatesh, Thong, and Xu [43]. 

We compared the determinants mentioned in the literature with our 
data from the expert interviews to derive hypotheses explaining user 
acceptance of EVs in corporate fleets. The underlying contention is that 
behavioral intention is the main variable explaining and predicting usage 
behavior, i.e., the ultimate acceptance and usage of EVs. 

Since our objective was to investigate the dynamics of employees’ 
acceptance in the course of time, we had to derive hypotheses regarding 
the change or stability of the determinants over time. We used insights 
from prior empirical studies with longitudinal research designs. Table 2 
provides an overview of the effects of different determinants of accep-
tance in longitudinal studies. Hypotheses relating to a determinant’s 
temporal change or stability are subsequently denoted with “a”. 

2.3. Hypotheses 

Based on the expert interviews and on the literature review, we 
formulated the following hypotheses. First of all, nine out of 16 experts 
filed environmental aspects as important drivers of EV acceptance. In 
particular, they highlighted employees’ environmental concern as on 
important factor for EV acceptance. For example, Ian (Pos. 22) stressed 
that “the ecological, the environmental concern is one aspect.” He 
continues (Pos. 52): “There is often the desire to take more social re-
sponsibility in environmental questions.” In the same manner, Ann (Pos. 
45) pointed out: “The second aspect [besides enjoyment, see below] is 
simply the concern to do something for the environment.” Also, Brian 
(Pos. 60) stated that people use an EV “since it is a new technology that 
is less harmful for the environment”. 

In a similar vein, research on end-consumers’ EV adoption has found 
that environmental concern [44], environmental attitude [36,49], 

pro-environmental identity [3,39] or green self-identity and environ-
mental consequences [50] are strong drivers of EV adoption. Regarding 
the variable’s temporal dimension, Jensen et al. [44] found in their 
longitudinal study that environmental concern positively influenced EV 
preference before and after a test period. 

Based on the findings from our expert interviews and the literature 
review, we expect that an employee’s concern about the environment 
positively influences his/her intention to use EVs (H1) in a corporate 
fleet. We expect that this effect will be stable and constant over time 
(H1a). 

H1. Environmental concern has a positive effect on the behavioral 
intention to use EVs. 

H1a. The effect of environmental concern is constant over time. 

The experts also stressed perceived risks as a barrier towards EV 
acceptance. Ten out of 16 experts mentioned the perceived risk of EVs’ 
limited range. Oliver (Pos. 34) stated: “Of course, users are skeptical in 
the first instance, since the vehicles have a limited range. … The range 
must fit! If users say, we cannot deal with the [limited] range and then 
rehearse the rebellion, then the fleet manager has to be very patient and 
has to have a lot of good facts to convince them that it is still working.” 
This is despite the fact that range does not seem to be a factual risk in the 
commercial sector, since driving profiles can be well defined in several 
cases, and charging can take place over night on the company’s pre-
mises. Therefore, Greta (Pos. 47) attenuated the range issue for corpo-
rate fleets: “But you can get the range issue under control since you have 
well-known movement profiles in the commercial sector in contrast to 
the private sector”. Finally, highlighting the perception of risk, Denis 
(Pos. 31) mentioned: “Range anxiety, lack of charging infrastructure and 
lengthy charging times and so on is only in people’s minds, since studies 
have shown that you do not have to be afraid of limited range since the 
kilometers that you drive on average are within the range of an electric 
vehicle”. 

Regarding the public charging infrastructure, the experts were un-
decided, whether it is actually perceived as a risk from the users’ 
perspective. Brian illustrated (Pos. 34): “The question is, whether the 
charging infrastructure will play a role. I am not so sure yet, because 
small enterprises normally have short routes and we will see whether 
they use the public charging infrastructure in between.” When there is 
no fast-charging option, “customers will hardly have the possibility to 
use the public charging infrastructure … This means that we will see 
whether the public charging infrastructure will play a special role, also 
for small enterprises in order to charge the vehicles on the way.” Denis 
points at other use cases (Pos. 51): „It could be a problem for smaller 
companies, if I have to drive – say 100 km per day – when I am thinking 
of sales people, then I need a public charging infrastructure, which is not 
available, yet. This could be a negative point which is in the back of 
people’s minds. Understandably.” Mike highlights the interrelationship 
between range, public infrastructure and charging time (Pos. 26): “The 
charging time is, of course, a barrier that I have to take into account. 
Accordingly, I have to plan the range and the charging times. … This is 
something that does not contribute to employees’ acceptance.” 

Similar to our experts, the EV literature has stressed the perceived 
risks of limited range [32,49,51,52], insufficient charging infrastructure 
[23,32] as well as lengthy charging times [32,49,51,52] as barriers to-
wards adoption. Therefore, we hypothesize:2 

H2. Perceived risks have a negative effect on the behavioral intention 
to use EVs. 

Six experts filed enjoyment as an important positive determinant of 
EV acceptance. For example, EVs can accelerate much faster than 

2 Since there is a lack of research regarding the temporal dynamics of this 
variable, we refrain from formulating hypothesis H2a. 
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vehicles with combustion engines thus providing an added value to the 
users. Evelin (Pos. 34) stated that “I think that acceptance emerges quite 
quickly. In nine out of ten cases, those who once sat in an EV, are 
immediately excited about it. Then, there is no problem about it.” Oliver 
pointed out in more detail (Pos. 30) that “the advantage of an EV is not 
immediately obvious for the user in the first instance. And, you need a 
lot of arguments to convince him/her to choose an EV. It could be the 
driving pleasure … that they think it’s great and that everything feels 
good with the car.” Frank termed it more technically (Pos. 55): “A lot of 
customers … are enthusiastic about the excellent engine torque, high 
traction, fast acceleration, very quiet and very comfortable and there-
fore very much enjoy driving.” 

The role of enjoyment has been equally stressed in the EV adoption 
literature, as well (e.g., [39,53]). TAM literature also added enjoyment 
to the later versions of the models. Davis, Bagozzi, and Warshaw [54] 
were the first to integrate enjoyment (intrinsic motivation) into their 
motivational model. They defined enjoyment using the construct of 
intrinsic motivation which “refers to the performance of an activity for 
no apparent reinforcement other than the process. … enjoyment is an 
example of intrinsic motivation” ([54]; p. 1112). They found that 
enjoyment had both a direct and an indirect effect on behavioral 
intention. Venkatesh et al. [43] finally included enjoyment (as hedonic 
motivation) into their Unified Theory of Acceptance and Use of Tech-
nology (UTAUT2). In their study, enjoyment had a positive, highly sig-
nificant impact on behavioral intention. Regarding the temporal 
stability of the variable, Venkatesh et al. [42] found support for positive, 
constant effects of enjoyment on behavioral intention on a time 
dimension. 

According to the experts and the results of prior research, we expect 
that enjoyment will have a positive and constant influence on the 

behavioral intention to use EVs in corporate fleets. 

H3. Enjoyment has a positive effect on behavioral intention to use EVs. 

H3a. The effect of enjoyment is constant over time. 

Although, the next determinant “ease of use” has not explicitly been 
mentioned by our experts, we included the variable based on its impact 
found in related studies. In TAM research, perceived ease of use (EOU) is 
a powerful predictor of behavioral intention [45]. We adapted the 
definition of ease of use from Davis ([57]; p. 320) to the EV context as 
the degree to which a person believes that using an EV would be free of 
effort. Based on Innovation and Diffusion Theory [24], Moore and 
Benbasat [55] included ease of use into their instrument to measure 
technology acceptance. 

EV research on end-consumers’ adoption has included ease of use 
into adoption models (see similar [56]). In a business-to-business 
context, fleet managers also expect that employees’ perceived ease of 
use positively influences EV acquisitions [15,21]. 

In addition to the direct effect of ease of use on behavioral intention, 
we expect enjoyment to mediate the effects of perceived ease of use on 
behavioral intention to use EVs (e.g., [54]). We therefore expect, that in 
combination with enjoyment, ease of use will indirectly influence the 
intention to use EVs. 

The majority of longitudinal studies show that ease of use has no 
significant effect on behavioral intention at later stages (see Table 2). 
Nevertheless, the impact of ease of use seems to fade in the process of 
acceptance. Based on the aforementioned research results, we formulate 
the following hypotheses: 

H4. Enjoyment mediates the relationship between ease of use and the 
behavioral intention to use EVs. 

Table 2 
Effects of determinants of acceptance in longitudinal studies (path significance: *p < 0.05, **p < 0.01, ***p < 0.001).  

Sources Foundation Data Data Collection 
Schedule 

Endogenous 
variable 
(acceptance) 

Determinants of acceptance 

Environmental 
Concern 

Enjoyment 
(Intrinsic 
Motivation) 

Ease of Use 
(Effort 
Expectancy) 

Relative Advantage 
(Usefulness, 
Performance 
Expectancy) 

Jensen et al. [44] EV Literature Panel data, 
n = 369 

After initial 
information/after 3 
months 

Preferences for 
EVs 

At least **/**    

Davis et al. [45] TAM Panel data, 
n = 107 

After introduction/ 
14 weeks later 

Behavioral 
intention   

**/n.s. ***/*** 

Venkatesh and 
Davis [46] (both 
settings) 

TAM Panel data, 
n = 36–43 
in four 
studies 

After initial 
training/after 1 
month/after 3 
months 

Behavioral 
intention   

*/*/* ***/***/*** 

Venkatesh and 
Morris [47] 
(entire sample) 

TAM Panel data, 
n = 342 

After initial 
training/after 1 
month/after 3 
months 

Behavioral 
intention   

**/*/** ***/***/*** 

Venkatesh et al. 
[42] (voluntary 
setting) 

TAM Panel data, 
n = 119 

After initial 
training/after 1 
month/after 3 
months 

Behavioral 
intention  

**/**/*** **/n.s./n.s. ***/***/*** 

Venkatesh et al. 
[42] 
(mandatory 
setting) 

TAM Panel data, 
n = 96 

After initial 
training/after 1 
month/after 3 
months 

Behavioral 
intention  

**/**/** */n.s./n.s. ***/***/*** 

Bhattacherjee and 
Premkumar [48] 
(Study 1) 

TAM Panel data, 
n = 54 

After initial 
training/after 2–3 
weeks/after 9–10 
weeks 

Behavioral 
intention    

../***/*** 

Bhattacherjee and 
Premkumar [48] 
(Study 2) 

TAM Panel data, 
n = 77 

After initial 
training/after 1 
month 

Behavioral 
intention    

../*** 

Present study Expert 
interviews + EV 
Literature +
TAM Literature 

Panel data, 
n = 76 

After initial 
information/after 3 
months/after 6 
months 

Behavioral 
intention to use 
EVs 

H1a: constant 
effect 

H3a: constant 
effect 

H5a fading 
effect 

H6a: constant effect  
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H5. Ease of use has a positive effect on the behavioral intention to use 
EVs. 

H5a. The effect of ease of use fades over time. 

The experts pointed towards the fact that users will weigh the pros 
and cons in their decisions of using EVs. Louis, for example, contrasted 
the positive impact of enjoyment with the downside effects of perceived 
risks of range and charging time (Pos. 48): “The average customer drives 
22 km and then the fear of running out of batteries disappears. … Then, 
the enjoyment of driving outbalances [the perceived risk of range and 
charging time], since the enjoyment of driving EVs is enormous. And this 
is, what you have to achieve. You have to let people sit in the EV and let 
them drive, since 99% of the people get out of the car with a smile on 
their face and they had so much fun driving the cars. And this is 
essential. To really make your own experiences instead of just theoret-
ically reading about it in the newspaper, where the facts speak against 
the car, i.e., range and charging time and so on.” 

The comparison of advantages and disadvantages is also a core 
concept in the TAM literature. For example, Davis [57] incorporated 
such a comparison in his construct of “perceived usefulness” and Rogers 
[24] in “relative advantage”. Later, relative advantage items were in-
tegrated into the concept of “performance expectancy” in UTAUT [42] 
and UTAUT2 [43]. Therefore, we rely on the concept of relative 
advantage in our study assuming that users will weigh the advantages 
and disadvantages of using an EV (see also [58]). 

The relative advantage concept is consistent with research on EV 
adoption that suggests that consumers will weigh the characteristics of 
EVs, i.e., its advantages with its disadvantages [32,49,51]. 

In longitudinal studies, support was found for a constant effect of 
relative advantage (or, alternatively, perceived usefulness or perfor-
mance expectancy) in TAM research in the course of time [42,46–48]. 

Therefore, we suggest the following hypotheses. 

H6. The relative advantage of EVs has a positive effect on the behav-
ioral intention to use EVs. 

H6a. The effect of relative advantage is constant over time. 

3. Quantitative longitudinal study of EV acceptance in corporate 
fleets 

3.1. Questionnaire development and measures 

To analyze the dynamics of acceptance over time, we conducted a 
longitudinal study. Respondents were asked to fill in the questionnaires 
before the first test-drive (t0), after three months (t1) and after six 
months (t2) of extensive EV usage. We used the expert interviews and the 
literature review as a foundation to develop standardized questionnaires 
for the three points in time. Three researchers selected, translated and 
adjusted the relevant items. For the measurement of the constructs at the 
different points in time, we adapted the items regarding the use of future 
tense (t0) and present tense (t1 and t2) (see Table 3). We used seven-point 
Likert-type scales ranging from “strongly agree” (1) to “strongly 
disagree” (7). 

To measure environmental concern, we adapted four items from Lee 
[59]. Items regarding perceived risks were collected from our expert 
interviews and from different studies on EVs [60,61]. Using principal 
component analysis revealed one component reflecting the perceived 
risks of EVs (including range and charging). To measure enjoyment, we 
used the three-item scale developed by Davis et al. [54]. However, the 
original items were intended to measure intrinsic motivation towards 
the use of software programs. Inspired by the expert interviews, one 
further item was included to fully grasp the construct of enjoyment of 
using an EV instead of using a software program (item No. 3 of enjoy-
ment in Table 3). Ease of use was operationalized by adapting the items 
developed by Davis [57]. He developed the original items to measure the 
ease of use of software programs. Therefore, a number of items were not 
directly transferrable to our EV study and had to be dropped. Instead, 
differences in the perceived ease of use of driving and/or handling EVs 
(as e.g., charging and starting the vehicle) were indicated by the experts 
and included as separate items in the questionnaire. The item we used to 
assess relative advantage was inspired by Moore and Benbasat [55]. We 
chose one item to express the weighing of advantages and disadvantages 
against each other. 

Table 3 
Measurement model evaluation.  

Code Time t0 t1 t2 

Source/Item(s) for times t0 and t1/t2 CR AVE Loading CR AVE Loading CR AVE Loading 

BI Behavioral Intention (adapted fromAjzen and Fishbein[41]) 1.000 1.000  1.000 1.000  1.000 1.000  
1 I intend to drive the electric vehicle during the next half year.   1.000***   1.000***   1.000*** 
EC Environmental Concern (inspired byLee[59]) 0.885 0.719  0.940 0.840  0.894 0.738  
1 I take part in environmental protection activities.   0.831***   0.914***   0.898*** 
2 I often think about how the situation of the environment can be improved.   0.913***   0.934***   0.896*** 
3 In my daily life, I use environmentally-friendly products.   0.796***   0.902***   0.778*** 
PR Perceived Risks (based on expert interviews) 0.860 0.672  0.893 0.737  0.888 0.725  
1 I fear/find that the range of the EV will be/is insufficient.   0.760***   0.750**   0.822*** 
2 I fear/find that it will be/is difficult to find a charging station, when I need 

it.   
0.785***   0.907***   0.875*** 

3 I fear/find that charging the battery takes too much time.   0.907***   0.908***   0.857*** 
ENJ Enjoyment (adapted fromDavis, Bagozzi and Warshaw[54]) 0.940 0.796  0.957 0.847  0.951 0.830  
1 I (will) have fun driving an Electric Vehicle   0.892***   0.931***   0.921*** 
2 I (will) find driving an Electric Vehicle pleasant.   0.878***   0.897***   0.915*** 
3 Driving an Electric vehicle (will) thrill(s) me.   0.899***   0.935***   0.908*** 
4 I (will) enjoy driving an Electric vehicle.   0.900***   0.917***   0.900*** 
EOU Perceived Ease of Use (adapted fromDavis[57]) 0.904 0.702  0.948 0.820  0.930 0.769  
1 I (will) find that driving an Electric Vehicle is easy.   0.851***   0.947***   0.898*** 
2 Learning to drive an Electric vehicle will be/is easy.   0.797***   0.832***   0.853*** 
3 I find that handling an Electric Vehicle will be/is easy.   0.853***   0.919***   0.913*** 
4 Learning to handle an Electric vehicle will be/is easy.   0.847***   0.920***   0.841*** 
RA Relative Advantage (inspired by Moore and Benbasat [55]) 1.000 1.000  1.000 1.000  1.000 1.000  
1 The advantages of using an electric vehicle (will) outweigh the 

disadvantages.   
1.000***   1.000***   1.000***  
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3.2. Data collection 

We used paper-based coded questionnaires to collect data from 
employees of four companies across nine regions in Germany. EV users 
had to complete the questionnaire in three waves: after a theoretical 
training and before the first test-drive (t0), after three months (t1) and 
after six months (t2) of extensive EV usage. Each respondent was 
assigned an identification number at time t0, so that his/her answer 
could be matched with responses at times t1 and t2 to create a panel data 
set. Data were processed anonymously. Only the researchers had access 
to personal information and the identification numbers. 

As a result, a panel of 84 respondents, who fully completed the 
questionnaires at all three points in time t0, t1 and t2 was created. We 
had to delete 6 cases due to too many missing values. As a result, the 
panel dataset contained data from 78 respondents at times t0, t1 and t2. 
With 78 respondents and 60 items, the data set comprised 4,680 data 
points. The data set included 71 missing values (1.5%.). Group mean 
replacement was used when more than 5% of the values were missing in 
one item. The remainder of the missing values were replaced by mean 
replacement [62]. Two outliers were detected by using single-linkage 
hierarchical clustering and removed. The final dataset consisted of 76 
cases. 

The sample size of 76 respondents appears to be relatively small. 
However, panel data with three waves are rare in a business-to-business 
context and similar studies operate with equally small sample sizes (e.g., 
[46,48]). 

Due to the small sample size, we intended to use partial least squares 
(PLS) path modelling for structural equation modeling [62]. To deter-
mine the minimum sample size for PLS [62], recommend using power 
analyses as developed by Cohen [63]. For a statistical power of 80%, a 
significance level of 5%, a maximum of six arrows pointing at a construct 
and a minimum R2 of 0.25 in the endogenous construct, at least 48 
observations are needed. In addition, G*Power was additionally used to 
estimate the minimum sample size [64]. With two-tailed estimations, ρ2 

= 0.3, R2 of 0.25, a probability error of 5% and six predictors, G*Power 
revealed the same minimum sample size of 48 observations to achieve a 
statistical power of 80%. Our sample size of 76 cases lies well above this 
threshold so that PLS can be used. 

4. Results 

Based on the data set, we created three models for each point in time, 
i.e., t0, t1 and t2 [65] using the software package SmartPLS 3 [66]. We 
modelled the behavioral concepts as reflective measurement models 
[67]. We refrained from using consistent PLS, since Heywood cases 
occurred when estimating the models [68]. We used the path weighting 
scheme for the structural model with a maximum of 1,000 iterations and 
a stop criterion of 10− 7 to estimate the PLS path models [62]. 

The measurement models were assessed by testing composite reli-
ability (CR), convergent validity using average variance extracted (AVE) 
as well as indicator reliability using the constructs’ factor loadings and 
their significances [62,69] (see Table 3). To ensure that the constructs 
are significantly different from each other (discriminant validity), we 
used the Heterotrait-Monotrait (HTMT) criterion [70]. 

In all three models t0, t1 and t2, the measurement models fulfil the 
quality criteria recommended for PLS modelling (see e.g., [71]). HTMT 
ranges from a minimum of 0.055 to a maximum of 0.550 between the 
theoretical concepts in each of the three models and is thus well below 
the conservative threshold of 0.85 [70]. In addition, HTMT’s one-sided 
confidence interval does not include the value 1, i.e., HTMT is signifi-
cantly different from 1 [71,72]. 

Due to the exploratory nature of our research, we used R2, size and 
the significance of the path coefficients as well as effect sizes to assess 
the structural model [73]. R2 in the endogenous variable ranges from 
weak levels 0.279 at time t0, 0.242 at time t1 to moderate levels 0.312 at 
time t2 [74]. The effect sizes f2 at all three points in time range from 

small (0.002) effects to medium sized effects (0.113) in the relevant 
paths [75]. Since long-term effects on the intention to use EVs in 
corporate fleets are poorly understood so far, we consider these levels as 
acceptable. 

To test the significance of the path coefficients, we ran the boot-
strapping procedure with 5,000 subsamples [76]. Table 4 shows the 
hypotheses, paths, path coefficients for each point in time as well as their 
confidence intervals. Significant path coefficients are highlighted in 
bold, with p < 0.1 marked with one asterisk (*) and p < 0.05 with two 
asterisks (**) (see similar [44]). 

Due to the complexity of the results and our interest in the impact of 
the determinants in the acceptance process over time, we summarize the 
significance levels in the course of time in Fig. 1. Significant paths with 
p < 0.1 are shaded in light grey and path with a significance of p < 0.05 
are shaded in dark grey. Non-significant paths are left blank. 

5. Discussion 

Looking at our results, valuable insights on the employees’ accep-
tance process of EVs over time emerge. First of all, environmental 
concern has a positive, highly significant impact on the intention to use 
EVs before the first usage at time t0. However, this is the only point in 
time, in which environmental concern has an impact on employees’ 
intention to use EVs. Therefore, we find support for H1 only before the 
first usage of EVs in corporate fleets. This effect fades in the course of 
time, so that it is no longer significant at times t1 and t2. Consequently, 
we reject H1a suggesting a constant effect over time. The effect of 
environmental concern on behavioral intention at time t0 is well docu-
mented in the EV adoption literature in the business-to-consumer 
context. Its declining impact in the long-run, however, is surprising 
and has not been documented in the literature before. 

With regard to the entire model, environmental concern is the only 
significant variable triggering the intention to use EVs before the first 
usage. It is the only attitudinal factor in the model. Obviously, product- 
related characteristics, such as perceived risks, enjoyment, ease of use 

Table 4 
Path coefficients and confidence intervals at times t0, t1 and t2.  

H Relationship Path coefficients, significance levels and [5%, 
95%] confidence intervals 

before first 
usage 

after three 
months 

after six 
months 

t0 t1 t2 

1 Environmental Concern 
→ Behavioral Intention 

0.322** 
[0.121, 
0.528] 

0.039 
[-0.166, 
0.265] 

0.122 [-0.048, 
0.342] 

1a Environmental Concern 
→ Behavioral Intention 

effect disappears during active usage at times t1 

and t2 

2 Perceived Risk → 
Behavioral Intention 

− 0.113 
[-0.302, 
0.016] 

¡0.116 
[-0.288, 
− 0.024] 

¡0.173** 
[-0.313, 
-0.048] 

3 Enjoyment → 
Behavioral Intention 

0.124 
[-0.098, 
0.341] 

0.230* 
[0.003, 
0.441] 

0.279** 
[0.087, 
0.488] 

3a Enjoyment → 
Behavioral Intention 

effect emerges with active usage at times t1 and t2, 

4 Ease of Use → 
Enjoyment → 
Behavioral Intention 

0.064 
[-0.050, 
0.197] 

0.092* 
[0.004, 
0.174] 

0.112* 
[0.034, 
0.230] 

5 Ease of Use → 
Behavioral Intention 

0.091 
[-0.129, 
0.308] 

0.147 
[-0.057, 
0.317] 

− 0.142 
[-0.348, 0.064] 

5a Ease of Use → 
Behavioral Intention 

effects is insignificant at all times 

6 Relative Advantage → 
Behavioral Intention 

0.130 
[-0.141, 
0.393] 

0.180* 
[0.006, 
0.356] 

0.238 [-0.055, 
0.483] 

6a Relative Advantage → 
Behavioral Intention 

effect emerges with active usage at time t1 and 
disappears until time t2  
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and relative advantage are irrelevant for employees to initiate first time 
EV usage. Consequently, it will be difficult for companies to foster the 
first EV usage without appealing to employees’ environmental concern 
and with only focusing on product-related aspects. 

This changes, however, during employees’ EV usage at times t1 and 
t2. Then, product-related effects become stronger dominating the impact 
of environmental concern. For example, the users’ perceived risks 
regarding range, charging infrastructure and charging times have been 
well researched in the EV adoption literature and have also been well 
covered in the public media. The negative impact of employees’ 
perceived risks is significant only after six months of usage, at time t2. 
H2 thus only holds for longer usage times. 

The late significance of perceived risks at time t2 is surprising. One 
explanation why the effect of perceived risks is not significant at earlier 
stages may be that perceived risks have been attenuated since the 
companies provided initial trainings, information packages and leaflets 
on the use of EVs as well as telephone hotlines for assistance in case of 
problems during the vehicle usage. Mobility patterns were usually well 
defined for the companies taking part in our study, so that they could be 
well anticipated and range anxiety did not emerge. Also, the charging 
infrastructure was installed on the company premises so that employees 
apparently did not perceive any risks with charging the vehicles. A 
reason why perceived risks become significant after six months (t2) may 
be that problems occurred during a longer usage time. Furthermore, 
employees may equally still appreciate the benefits of EV usage such as 
enjoyment and ease of use. However, in the course of time, negative 
aspects such as range and infrastructure became more important despite 
the acknowledged EV benefits. This is consistent with Prospect Theory, 
in which individuals value losses higher than gains [77]. 

The effect of enjoyment on the behavioral intention to use EVs is not 
significant at time t0 (H3). The positive effect of enjoyment increases, 
however, and becomes significant at times t1 (p < 0.01) and t2 (p <
0.05). H3 is supported at times t1 and t2. Correspondingly, we have to 
reject hypothesis H3a since the effect becomes stronger at times t1 and t2 
instead of being constant. 

The significant impact of enjoyment is consistent with the current EV 
adoption literature and also with TAM Literature. Inconsistent with TAM 
is the effect evolving and becoming stronger in the course of time instead 
of being constant, i.e., it is very weak at first and increases after three 
and six months (t1 and t2). The cause may lie in the corporate context of 
using an EV: It is likely that using a vehicle for business purposes is 
usually not necessarily associated with enjoyment. Obviously, fleet car 
users of do not associate enjoyment with driving an EV in the first 
instance. However, in the course of time, users learn that driving an EV 
is enjoyable so that enjoyment has an impact on EV acceptance in 
corporate fleets. Corporate car users will need to make EV driving ex-
periences and to learn so that the positive effect of enjoyment can 
unfold. 

The question arises now, how far enjoyment mediates the relation-
ship of perceived ease of use on behavioral intention (H4). To analyze 
the mediating effect of enjoyment, we checked the indirect and direct 
effects’ significances [78]. Before the first usage (t0), neither the indirect 
effect of enjoyment on the relationship between ease of use on the 
intention to use an EV nor the direct effect of ease of use on the intention 
to use an EV are significant. Therefore, enjoyment is not a mediator for 
the relationship between ease of use and intention to use an EV at this 
stage. However, this changes during EV usage at times t1 and t2. Then, 
the indirect effect becomes significant, while the direct effect of ease of 
use on the intention to use EVs remains insignificant (Table 4). This is a 
case in which enjoyment fully mediates the relationship between ease of 
use and the intention to use an EV. In sum, H4 is supported at times t1 
and t2. 

This mediating effect of enjoyment has been investigated in TAM 
research before (e.g., [54]). However, there has been a lack of evidence 
regarding the evolution of this effect in other contexts than computer 
usage. Our results show that ease of use only indirectly influences the 
intention to use EVs only when enjoyment is present and when EVs are 
actually used. 

Ease of use, however, does not show any significant direct effect (H5 
and H5a) at any point in time. This result is very astonishing since EV 

Fig. 1. Determinants in the EV acceptance process.  
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and TAM literature suggest that ease of use being is an important 
determinant. In addition, TAM research suggests that the effect of ease of 
use on behavioral intention fades in the course of time. Therefore, we are 
unable to find support for both H5 and H5a in our study. The irrelevance 
of this effect may be explained when we take a closer look on the object 
of acceptance. Obviously, employees expect and experience no serious 
usage problems with EVs since only the drive technology differs from a 
traditionally fueled vehicle. As part of a corporate fleet, the charging 
infrastructure is present, vehicles are serviced and additional help in 
case of problems using the vehicles (e.g., personal help, trainings, hot-
lines) is available. This may also be the reason why our experts have not 
mentioned ease of use as a driver of EV acceptance in the interviews. 

Finally, the effect of relative advantage is not significant at the first 
point in time t0. However, this changes at time t1, in which relative 
advantage has a significant positive impact on behavioral intention at a 
level of p < 0.01. After six months of usage, this effect disappears again 
(t2). H6 is therefore only supported at time t1, whereas H6a has to be 
rejected since the effect is not constant over time. 

These results can be explained by the fact that assessing the relative 
advantage of an EV is a complex process, in which the individual 
employee has to weigh the advantages and disadvantages of using a 
complex product (the EV) in his/her daily business life. In addition, (s) 
he has to compare EVs’ relative advantage with the relative advantage of 
traditionally fueled vehicles [33]. EVs’ relative advantage becomes 
clearer in the course of time and the impact on behavioral intention is 
significant after three months of usage (t1). 

This effect is similar to situations, in which consumers intend to 
purchase a complex new product. Then, the purchasing process can 
become very extensive [79]. Transferred to the case of EV usage in 
corporate fleets, users need to collect information, make experiences 
with the EV and evaluate the advantages and disadvantages. Therefore, 
it takes time for users to evaluate the relative advantage so that the 
positive effect of relative advantage on behavioral intention only be-
comes significant at time t1. 

Nevertheless, this effect disappears again after six months of exten-
sive usage. Instead, the direct advantages (such as enjoyment) and dis-
advantages (such as perceived risks) have a significant impact on the 
intention to use a corporate EV. Obviously, for users the directly 
product-related characteristics such as perceived risks, enjoyment and 
also ease of use through enjoyment are more important drivers of the 
intention to use at later points in time. More complex constructs, in 
which the user has to weigh advantages and disadvantages through a 
cognitive process, lose importance for the intention to use in the long 
run. This effect is also supported by research on consumer behavior. If 
consumers have, for example, experiences with a new product, buying 
becomes a routine decision. Consumers do not consider other alterna-
tives anymore. Therefore, a situation of limited decision making prevails 
[79]. In this situation, involvement is low and the obvious direct ad-
vantages (enjoyment) and disadvantages (risks) gain importance for 
triggering EV usage. 

In sum, only environmental concern as an attitudinal factor drives 
first time EV usage in corporate fleets. During the usage phase, other 
product-related factors becomes more important. We were unable to 
find support for any of the hypotheses regarding the longitudinal effects 
(H1a, H3a, H5a and H6a) as derived from the EV and TAM literature. 
This result indicates that the process of EV acceptance is very different 
from end-consumers’ EV adoption and from employees’ acceptance 
regarding computer systems or software used in companies as explained 
in the TAM literature. 

6. Implications 

6.1. Implications for management 

Our results are highly relevant for companies purchasing and inte-
grating EVs into their fleets. In particular, top level managers, fleet 

managers, professional buyers, innovation managers and marketers as 
well as consultants need to know why employees are accepting the new 
vehicles so that CO2 emissions can actually be reduced in the long-run 
and environmental goals can be achieved. Based on this knowledge, 
effective measures can be designed to promote the short- and long-term 
usage of electric vehicles among employees. 

When integrating EVs into a corporate fleet (time t0), managers 
should identify and address especially those employees who show 
environmental concern also regarding other areas of life (e.g., office 
management, housing, transportation), since environmental concern is 
the only significant effect on the intention to use EVs. This is in line with 
Schuitema et al. [39] who found that, among early adopters, “pro--
environmentalists” have more positive perceptions of EV attributes and 
thus are more likely to adopt EVs. Research has also shown that espe-
cially younger employees might show higher environmental concern 
than older employees [80]. These employees should then quickly be 
convinced and/or incentivized to test-drive the newly purchased EVs. 
This is consistent with expert Mike’s illustration: “The first step is … to 
get employees to use the car for the first time and to convince them that 
it is reliable, preferably on short distances. And when the first barrier, 
mostly a psychological one, has been taken, then there is a good 
acceptance. But you have to overcome it in the first step. In the second 
step, the acceptance increases when you have made it over the first 
barrier.” 

These pioneers can then function as multipliers within the company. 
Their opinion can influence peers within the company (similar [81]). 
They may cause so called “peer effects”, in which in which they either 
actively promote EVs [24] or passively have an influence on the adop-
tion [82] of EVs within the company. In the former case, peer effects 
emerge through interpersonal communication, in which early adoptions 
convince their peers of trying and driving the new vehicles. In the latter 
case, peer effects are created when employees observe their peers using 
the EVs as part of the corporate fleet (see similar [83]). 

In addition, corporate communication should support the use of EVs 
by launching an internal campaign addressing employees’ environ-
mental. As our results suggest, prospective advantages of driving EVs 
such as enjoyment and ease of use should be stressed that employees can 
expect when using EVs. In line with corporate communication, trainings 
and large-scale test drives should be offered and incentivized when the 
vehicles are available for employees. This is important, since employees 
do not seem to associate enjoyment with the EV usage in the first 
instance. Therefore, they need to be informed about EV benefits that can 
be expected. In this way, enjoyment can actually become effective in 
fostering EV acceptance in corporate fleets. Therefore, managers should 
promote enjoyment early which may be unusual in a lot of companies 
since enjoyment may not directly be related to workplaces. Neverthe-
less, times are changing, and employees’ work-life-balance becomes 
more important. Companies are struggling to recruit highly qualified 
employees, so that EVs may become part of a recruitment program and 
an instrument of the remuneration policy [23] trying to attract younger 
people to the company. In this way, companies may become more 
attractive by incentivizing new staff and demonstrating the company’s 
environmental concern at the same time. 

In addition to the communication of expected enjoyment, it should 
also be stressed that the vehicles are very easy to drive and charge. In 
combination with enjoyment, ease of use has a positive impact on 
people’s intention to use EVs. The benefits of enjoyment and ease of use 
should also be fostered by top management’s use of EVs to function as 
role models. In this way, signaling effects can be indirectly and 
subliminally communicated to company’s employees (similar, e.g., 
[84]). 

After the technical integration of the vehicles into the fleets, com-
panies should promote EVs’ environmentally friendly aspects (especially 
for those employees, who have not yet used them) as well as enjoyment 
and their ease of use (especially for those employees, who have already 
used them). This should also counteract perceived risks in the long run, 
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since they still strongly influence the employees’ decision whether to use 
the vehicles or not. 

Typically, the negative aspects of EVs such as range deficiencies are 
discussed in the media, so that users perceive high “risks” of driving EVs. 
To reduce these risks, employees should be educated about the facts 
regarding the “risks” of using an EV. The charging infrastructure should 
be well maintained and sufficient chargers should be available. A reli-
able charging infrastructure should be installed with transparent 
charging status and range forecasts to reduce perceived risks. Since the 
perception of the risks is important, the measures for risk reduction have 
to be communicated regularly to the employees. For example, “success 
stories” (e.g., maximum ranges achieved) should to be communicated 
within the company. 

A further measure to reduce perceived risks is to install professional 
technical support at an early stage of the project and communicated to 
the employees. If employees experience problems while using the cars 
on a long-term basis, they should be able to call a telephone hotline. This 
support has become very effective during the project. Another option 
would be that the car even connects to a remote help desk that can access 
the vehicles and offer remote assistance. It may be helpful to cooperate 
with professional car rescue institutions for urgent cases. In this way, 
perceived risks and negative experiences in the long run can be avoided. 

The knowledge about these implications are also important for car 
manufacturers, leasing companies and retailers who are selling or leas-
ing EVs. They have to support and advise management in the decision 
whether and how to integrate EVs into their fleets. They also have to 
provide guidance how to increase EV acceptance among employees. For 
all of them (usually technical staff), it is important to understand that 
technical and directly product-related characteristics are irrelevant for 
the employees before the first usage (t0) and that environmental concern 
triggers the decision to drive an EV. Product-related characteristics only 
become effective after the first trials and during longer usage. 

6.2. Implications for policy 

In addition to implications for management, we include suggestions 
for policy makers to foster acceptance of EVs on the employee’s level. 
They are deduced from our research results. First of all, due to our 
findings regarding environmental concern especially at time t0, gov-
ernments should address and support its own employees’ environmental 
concern in order to trigger first usage of EVs. To further support the 
impact of employee’s environmental attitude, Politicians could use their 
personality to function as role models and opinion leaders in their 
countries [36]. Instead of using traditionally oil-fueled cars, they should 
choose EVs as their state coaches. This must then be covered in the 
media (also in social media) and communicated to the public [15,33]. 
Currently, only 761 out of 29,065 vehicles of the German state fleet are 
electric (2.6%) [85]. Also, incentives could help to implement a green 
fleet strategy. Commitment to EVs and testimonials regarding environ-
mental concern could help to foster first trials instead of purely praying 
for environmental activities (similar [86]). A growing number of role 
models should then stress the advantages such as enjoyment and ease of 
use of the cars to ascertain acceptance in later stages of the process. This 
will have a positive effect on EV acceptance also in state fleets, as well as 
on EV adoption in the consumer market. 

Policy makers should also focus on reducing perceived risks as 
perceived risks may have a negative effect at later stages in the accep-
tance process. For example, investments into the public fast charging 
infrastructure and into the harmonization of payment options have to be 
made to reduce the perceived risks of charging, charging times and 
range. The measures need to be properly communicated to the public 
since most of the risks are only “perceived” risks (see similar [31,36]). 

In addition, policy must develop more concise green strategies and 
substantiate these strategies by investing into green technologies such as 
EV incentives and infrastructure (as e.g., Norway). These strategies 
should be followed in taking operational and executive measures 

regarding our findings (addressing and increasing environmental 
concern, highlighting enjoyment and reducing risks). This would fit as 
well with a federal and the European green strategy, i.e., the European 
Green Deal. Governments should rather lend green and consumer- 
oriented lobbies an ear, instead of promoting and sticking to the old- 
traditional large manufacturers’ lobbyists trying to maintain or even 
extent the state-of-the-art. This should increase and support managers’ 
and citizens’ environmental concern and, finally, acceptance and 
adoption of EVs. 

7. Conclusion 

In our study, we have analyzed the dynamics of EV acceptance in 
corporate fleets on the employee’s level. We have developed a theo-
retical framework based on a Grounded Theory approach using expert 
interviews and a thorough literature review. In a quantitative longitu-
dinal study, we have assessed the impact of attitudinal and product- 
related determinants at three points in time, i.e., before the first use, 
after three months and after six months of EV usage. 

The direction of the hypotheses derived from 16 expert interviews 
and from prior research, could be confirmed so that our research is in 
line with the existing TAM and EV literature. Nevertheless, our paper 
reveals fundamentally new insights into the dynamics of these de-
terminants in the acceptance process in the course of time. In particular, 
environmental concern is the only trigger of first-time EV usage. How-
ever, its role slumps in the long run. In contrast, directly product-related 
characteristics become more important for EVs’ acceptance in the long- 
run. Enjoyment and perceived risks have a direct impact on the intention 
to use EVs only at later stages in the acceptance process. Moreover, ease 
of use only becomes a long-term determinant in combination with 
enjoyment, since the latter acts as a mediator on the relationship be-
tween ease of use and the employees’ intention to use EVs. This un-
derstanding helps general managers, corporate fleet car managers, 
innovation managers, marketers, consultants as well as policymakers in 
reducing CO2 emissions. 

Our paper is restricted by some limitations that open up avenues for 
future research. First, additional determinants of acceptance should be 
introduced into the model to identify additional short-term de-
terminants triggering the first usage of EVs (t0). For example, it seems 
worthwhile including subjective norm as deduced from Theory of 
Planned Behavior or additional personal characteristics such as personal 
innovativeness [60,87] or habit [88] into the model. In this context, the 
role of learning and trainings as mediators could be a further fruitful 
avenue of research since we did not differentiate these levels in our 
study. However, other studies have demonstrated the effect of trainings 
on the acceptance of new technologies in a corporate context [89]. 

Second, the evolution of perceived risks at later stages should be 
investigated in more depth since they play an important role in the long- 
term acceptance of EVs in corporate fleets. At the moment, it is unclear, 
whether the long-term negative effect is the result of actual problems 
with the vehicles or “just” a matter of employees’ perception, who 
overrate negative aspects as suggested in Prospect Theory or whether it 
is a process of learning. For the long-term acceptance process, future 
research is also needed to deepen the knowledge of “peer effects” on 
employees’ acceptance, as suggested in the implications section, and 
their impact to attenuate perceived risks. If peer effects have a signifi-
cant impact, critical masses [90] within a company may likewise play a 
role in the acceptance process. 

Third, our results are based on a sample consisting of German com-
panies. Future research should be conducted in other countries in order 
to find more support, to extend the model and/or to detect intercultural 
differences. Finally, the sample size was relatively small so that larger 
samples should be collected in order to support the results. Also, longer- 
term effects, e.g., after 12 months, would be interesting to investigate, as 
well. 
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