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Abstract  
Electric vehicles (EVs) are an important cornerstone to achieve transport decarbonization. Still, 
simultaneous charging of EVs when home charging increases peak demand, especially during evenings. 
Smart charging allows optimal distribution of load, thus preventing peak loads. Nevertheless, this 
incorporates certain risks for the EV user, e.g., unavailability of EVs for unplanned events. This might 
lead to a lack of user acceptance. This paper focuses on specific incentives and nudges, motivating users 
to adopt smart charging. We conducted an integrative literature review, bringing together literature 
from different areas. Possible incentives and nudges are monetary incentives, feedback, gamification, 
or smart charging as a default-setting. We conducted three focus groups with 13 EV users in 
Luxembourg to get first insights into which of those incentives and nudges they prefer. Preliminary 
results indicate that incentives and nudges should be individualized. In the future, we would use these 
first insights to develop a large-scale survey. 
 
Keywords: Smart charging, incentives, nudges, user behaviour. 

1 Introduction 
A central step towards mitigating climate change includes the transformation of society towards carbon 
neutrality. Thereby, particularly the decarbonization of the transport sector is paramount, as this sector 
accounts for a quarter of the EU’s total greenhouse gas emissions (European Environment Agency, 
2021). Out of the many solutions to reduce the emissions associated with the transport sector, replacing 
the internal combustion engine with an electric drivetrain seems to be the most viable one (Wentland, 
2016): When charged with renewable energy, the emissions of electric vehicle (EV) usage are almost 
negligible. Thus, electric vehicles (EVs) represent a key lever for putting the brakes on carbon emissions 
(Huber et al., 2019a). In that notion, favorable conditions such as EV-friendly policies, efficient 
drivetrains, or reduction in battery costs have rapidly increased the EV market penetration. This 
development is expected to accelerate in the forthcoming years (International Energy Agency, 2020). 
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Still, even if EVs address aspects of the climate crisis, the rapid electrification of the transport sector 
causes a rise in electricity demand. The situation further exacerbates when EVs charge simultaneously, 
thus causing a significant strain on the power grid (Huber et al., 2019b). This caveat could be tackled 
either from the supply side or the demand side: First, solutions associated with the supply side imply an 
increase in conventional generation capacity to meet the rising peak demand due to EV charging. This 
is quite expensive and incompatible with the renewable energy expansion goals (Amin et al., 2020). 
Second, solutions associated with the demand side refer to the control of EV charging by using demand 
response programs (Ireshika et al., 2019). Within such demand response programs, the EV load is 
controlled using indirect and direct load control strategies. In an indirect load control strategy, various 
dynamic pricing schemes are designed that positively correlate with peak demand, and users adapt their 
charging schedules to minimize their total cost (Amin et al., 2020). In a direct load control mechanism, 
the electricity provider alters the load based on the requirements of power systems, albeit adhering to 
the user requirements (Eid et al., 2016). The adaption of EV charge cycles to the conditions of power 
systems and the user requirements is known as ‘Smart Charging’ (IRENA, 2019).  
Several studies have already investigated the economic feasibility of smart charging (e.g., Alghamdi et 
al., 2021; Eldeeb et al., 2018; Rashidizadeh-Kermani et al., 2018; van der Meer et al., 2018). All of them 
optimally scheduled the EV charging to maximize the profits of energy suppliers by considering the 
electricity market prices. Further studies ascertain that smart charging is feasible from both an economic 
and a technical perspective (Deilami et al., 2011; Franco et al., 2015; Richardson, 2011). These works 
developed an optimal solution for the efficient integration of EVs into the existing distribution systems. 
However, the acceptance of EV users, which is pivotal in large-scale adoption of smart charging, was 
rarely discussed in the studies mentioned above. This is somewhat counterintuitive since incentivizing 
the users is one of the most obvious ways to promote smart charging usage among EV users.  
These studies on incentivizing the users to use smart charging mostly investigate the impact of monetary 
incentives on EV users’ smart charging acceptance but less on the influence of non-monetary options. 
For example, Ensslen et al., (2018) developed a ‘load-shifting-incentivizing’ (dynamic) tariff which 
benefits both users and the energy suppliers. A smart charging trial in the UK found out that by 
implementing dynamic tariffs, most EV users shifted their charging events to off-peak periods 
(Greenflux, 2020). However, a recent report from the UK suggests that “over a quarter of EV users 
charge their vehicles during peak hours despite the cost benefits and carbon impacts” (Grundy, 2021, 
p.1). These contradictory results imply that monetary incentives alone might not suffice for large-scale 
adoption of smart charging (Will and Schuller, 2016). This ascertains that while developing an incentive 
scheme and strategies for smart charging, nudges should also be considered. Thaler and Sunstein (2008) 
define nudges as “any aspect of the choice architecture that alters people’s behavior predictably without 
forbidding any options or significantly changing their economic incentives” (p.6). Incentives in contrast, 
refer to monetary benefits which arise from the choice of the desired alternative. Incentives and nudges 
could help ensure that smart charging is attractive to users and that they are willing to accept a certain 
degree of discomfort. Our research in progress study aims to better understand the behavioral component 
in smart charging systems and, specifically, the role of incentives and nudges for smart charging. We 
thus formulate two research questions: 
RQ1: Which incentives and nudges in the context of smart charging are regarded as most attractive 
regarding user perception? 
RQ2: What is the user’s motivation for regarding certain incentives and nudges as attractive?  
Figure 1 depicts an overview of our approach to answer these research questions. We first conducted an 
integrative literature review in different streams of research. Based on the literature review results, we 
identified incentives and nudges, which could be important from a smart charging perspective. We 
conducted three focus groups with 13 EV users in Luxembourg to get first insights into how attractive 
they perceive different incentives and nudges. 
Preliminary results in this research in progress paper are that different motivations for EV usage seem 
to influence which incentives and nudges EV users prefer. The three motivations were ecological, 
economic, and technological. We will analyze focus group material using qualitative content analysis 
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(QCA) as a method. We will conduct a large-scale survey in a follow-up full paper to validate and 
determine which factors affect the perception of incentives and nudges. 
 

 
Figure 1. Research Approach. 

2 Integrative literature review 
Previous research has already described the impact of incentives and nudges on smart charging adoption 
to a small degree. Still, the number of those studies is limited. Therefore, we conducted a first integrative 
literature review, bringing together smart charging, energy saving and information system (IS) 
intersecting sustainability literature (e.g., Green IS, ICT4D). As a lens for our methodological 
proceeding, we used the guidelines for integrative literature reviews (Torraco, 2016). We searched in 
the SCOPUS and Google scholar data bases with combinations of search strings of two categories (Table 
1). The search strings of the first category refer to smart charging and related concepts. Related concepts 
are similar to smart charging as they have the same underlying principle where the energy consumption 
is adapted based on the user requirements (e.g., residential). We also consider studies on energy savings. 
These are mostly referred to in the existing literature on incentives and nudges for smart charging (e.g., 
Huber et al., 2019b). The search strings of the second category are related to incentives and nudges.  
Our search comprised two steps: The first step was structured with the aim to find as many relevant 
papers as possible about incentives and nudges for smart charging. We searched with the search strings 
of the first category (e.g., “smart charging”) and combined them with those of the second category (e.g., 
"incentive"). We looked further into the identified papers using the forward-backward search to find 
more relevant papers. We also included papers focusing on incentives and nudges for vehicle to grid 
technology, a further development of smart charging technology that allows the power flow from the 
EV batteries to the power grid. In the second step, we focused on the papers that designed incentives 
and nudges to other similar concepts that could be theoretically transferred to smart charging. We 
combined the search strings of the first category (e.g., “EV adoption”) with those of the second category 
(e.g., “nudge”). As there is a lot of literature on this in related fields, we aimed to get an overview of the 
literature and not cover the whole literature. Thus, we followed a narrative approach. In our team, we 
discussed and evaluated the applicability of incentives and nudges from other sectors to smart charging. 
The combination of the structured and narrative approach should yield a broad understanding on which 
incentives and nudges exist and are potentially effective for smart charging. 
  

 Category 1  Category 2 

Step 1 
Structured 
approach 

“smart charging” OR “flexible charging” AND “incentive” OR nudge” OR 
“behavior change” OR “consumer 
perspective” OR “user perspective” 
OR “motivation” OR “persuasion” 

Step 1 
Narrative 
approach 

“load shift” OR “demand shift” OR “demand side 
management” OR “demand response” OR “EV 
adoption” OR “EV acceptance” OR “energy 
saving” OR “energy-efficient” OR “smart home 
management” OR “green information system” 

AND 

Table 1.  Search strings for the integrative literature review in step 1 and step 2. 
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Inclusion criteria for papers were the following: Papers needed to be in English or German and should 
state or measure the effect of incentives and nudges. In the first step, to find as much smart charging 
incentive literature as possible, we considered empirical papers, theoretical papers, conference papers, 
journal papers, doctoral theses, and university project reviews. In the second step, as fields related to 
smart charging were not the core focus of the paper, we mainly looked at the reviews and meta-analyses. 
In the first step, we found 12 papers1. In the second step, we selected 23 papers2. We looked more closely 
at those 35 papers. The results of the integrative literature review are that monetary incentives and the 
nudges framing, feedback, gamification, or default-setting can motivate people to use smart charging. 
In the following, we summarize this literature and provide details on related research. 
First, monetary incentives in the context of smart charging, often refer to a discount on every kWh or 
the monthly base prize (Will and Schuller, 2016). Studies come to different conclusions regarding the 
effect of incentives and nudges on the use of smart charging. In the study of Schmalfuss et al., 
participants who tested smart charging for five months named monetary incentives most frequently as 
benefit for smart charging. Handke et al. (2012) claim that users need monetary incentives to accept 
smart charging. However, according to the survey results by Will and Schuller (2016), monetary 
incentives do not affect the acceptance of smart charging. Paetz et al. (2012b) tested a time-shifted 
charging concept for the charging of electric vehicles with 14 participants. The time-shifted charging 
mechanism allows users to adapt their charging schedule based on their requirements. For the 
participants of this study, however, monetary incentives were not the reason for time-shifted charging, 
but environmental aspects. The authors also doubt that time-shifted charging can work completely 
without monetary incentives. 
Also, in the energy-saving literature, the effect of monetary incentives on energy-saving behavior is 
mixed. Some studies claim or find a positive effect (Alasseri et al., 2020; Azarova et al., 2020; Dütschke 
et al., 2013; Ito et al., 2018; Spandagos et al., 2021). However, a meta-analysis, which included 52 
empirical studies, found a negative effect of monetary incentives on energy-saving behavior: Cost-
saving information led even to higher energy consumption (Buckley, 2020). Despite disparate results, 
in the context of smart charging, monetary incentives may have a certain impact. According to 
Schmalfuß et al., (2015) and Tamis et al. (2018), EV users expect financial compensation for making 
their flexibility available to the energy provider. In summary, monetary incentives are potentially 
promising for smart charging. Previous smart charging studies mostly look at the perception of monetary 
incentives. Future studies on monetary incentives should also examine the impact of incentives on 
behavior change. But in practice, as monetary incentives are not effective for everyone, they should not 
be the only incentive (Tamis et al., 2018); nudges should also be considered. 
Framing can be regarded as a nudge and “is the conscious formulation and description of the decision 
situation to encourage people to behave in a certain way” (Huber, 2020, p. 87). In the context of smart 
charging, this could mean using text messages to influence the decision-making situation so that EV 
users are more likely to use smart charging. Framing messages can be shown in an application before 
the user decides whether to use smart charging or not. In the study by Huber et al. (2019a), only cost 
frames were effective, environmental frames had no effect and social frames led even to a lower 
intention to use smart charging. Before charging, cost frames inform EV users to save money through 
smart charging (Huber et al., 2019b). Environmental frames make clear to the EV user that smart 
charging contributes to environmental protection (Huber et al., 2019b). Social frames show the user that 
the network is shared with other users and that everyone benefits from using smart charging (Huber et 

 
1 Selected papers in step 1: Antunes et al., 2018; Delmonte et al., 2020; Geske, 2014; Handke et al., 2012; Huber et al., 2019a; 
Huber et al., 2019b; Huber & Weinhardt, 2018; Jochem et al., 2012; Paetz et al., 2012b; Schmalfuß et al., 2015; Tamis et al., 
2018; Will & Schuller, 2016. 
2 Selected papers in step 2: Alasseri et al., 2020; Allcott & Rogers, 2014; Azarova et al., 2020; Broman Toft et al., 2014; 
Buckley, 2020; Chatzigeorgiou & Andreou, 2021; Delmas et al., 2013; Dütschke et al., 2013; Frenzel et al., 2015; Günther et 
al., 2020; Horne & Kennedy, 2017; Ito et al., 2018; Johnson et al., 2017; Ming et al., 2020; Momsen & Stoerk, 2014; Morganti 
et al., 2017; Paetz et al., 2012a; Paetz et al., 2012c; Schaule & Meinzer, 2020; Soomro et al., 2021; Spandagos et al., 2021; 
Tiefenbeck et al., 2019; Vetter & Kutzner, 2016. 
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al., 2019b). In the energy-saving literature, Schaule and Meinzer (2020) had similar results: Cost frames 
led to an increased willingness to shift the run times of dishwashers and washing machines, and 
environmental frames showed no effect. “Social framing even showed a slight decrease in the readiness 
to shift run times for dishwashers” (Schaule and Meinzer, 2020, p. 1).  
To summarize, especially cost framing messages seem to be successful. However, researchers should 
further investigate the effect of framing messages on the smart charging decision. Here, studies should 
investigate the effect of framing messages on real EV users' actual smart charging behavior. 
Third, Feedback could be a significant nudge for smart charging. It can be given on the financial 
consequences or the respective carbon footprint of a user’s charging behavior (Huber and Weinhardt, 
2018). However, according to the meta-analysis of Delmas et al. (2013), feedback on cost savings in 
terms of energy savings leads to an increase in energy consumption and not a decrease (Delmas et al., 
2013). Still, especially feedback on environmental contribution could be significant because eco-values, 
as well as ecological motives, are considered the main motivation for smart charging and the integration 
of renewable energy sources as the main acceptance factor (Frenzel et al., 2015; Geske, 2014; Huber et 
al., 2019a; Jochem et al., 2012; Paetz et al., 2012c; Schmalfuß et al., 2015; Tamis et al., 2018; Will and 
Schuller, 2016). Feedback on an environmental contribution would show users their contribution to 
environmental protection and motivate them to continue using smart charging. Schmalfuß et al. (2015) 
show in their survey study, for example, that EV users “are motivated by the feeling of doing something 
good” (p. 9) to use smart charging. The way feedback is given could be, e.g., historical, real-time, or 
socially comparative. Regarding the energy-saving literature, Chatzigeorgiou and Andreou (2021) 
regard historical feedback as a standard for feedback on energy consumption on mobile devices. 
Research results show that comparative social feedback and real-time feedback are particularly 
effective. Regarding comparative social feedback, US energy provider OPOWER received information 
every month about how their energy consumption varies compared to their neighbors (Allcott and 
Rogers, 2014). Even after the feedback reports were stopped for two years, there was an energy saving 
of 10-20% compared to when the feedback reports were received. According to Allcott and Rogers 
(2014), comparative social feedback could also be effective in the long term. Besides comparisons with 
other consumers, artificial norms can also be successful if the target group feels addressed (Soomro et 
al., 2021), e.g., encouraging hotel guests to reuse their towels. Concerning real-time feedback, Buckley 
(2020) concludes in his meta-analysis that real-time feedback is one of the most promising ways to give 
feedback. To give an example, hotel guests who “received real-time feedback on their energy 
consumption while showering used 11.4% (0.21kWh) less energy than guests in a control group“ 
(Tiefenbeck et al., 2019, p.1). In addition to the distinction between historical, real-time, and social 
comparative feedback, feedback can be personalized or, for example, reflect the behavioral tendency. 
This is where personalized feedback seems most effective (Buckley, 2020; Delmas et al., 2013). 
Fourth, gamification is “the use of game design elements in non-game contexts” (Deterding et al., 2011, 
p.9), e.g., tips, virtual currency, or badges (AlSkaif et al., 2018). It can be regarded as a form of feedback 
(Chatzigeorgiou and Andreou, 2021). The demarcations between gamification and feedback are blurred. 
Feedback and gamification differ, however, in their aims. Feedback aims to get the users to reflect on 
their behaviors. Gamification aims to engage the user and to enhance their activity and retention 
(Deterding et al., 2011). Game elements “vary widely in terms of the type of games, target, and features 
that might be appealing and motivating” (Morganti et al., 2017, p. 101). AlSkaif et al. (2018) classified 
the most important game elements for residential energy applications into the following categories: 
Information provision (e.g., tips), rewarding system (e.g., virtual currency), social connection (e.g., 
energy community), performance status (e.g., badges) and user interface (e.g., progress bar). 
There is a lack of studies investigating the effect of gamification on the smart charging behavior of EV 
users. Still, in practice, current smart charging applications use numerous gamification elements (e.g., 
ev.energy, 2020). With regard to energy-saving behavior, studies find a positive effect of gamification 
elements (Chatzigeorgiou and Andreou, 2021; Johnson et al., 2017; Morganti et al., 2017). Gamification 
elements (e.g., personalized goals, feedback, social comparison, prizes, lottery) can enhance energy 
saving behavior and eco-driving (Günther et al., 2020; Ming et al., 2020). Regarding mobile energy 
applications, a limited number of studies examine the effect of gamification on behavior change (Beck 
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et al., 2019). Also, existing studies often only consider individual gamification elements in isolation or 
differ in the combination of gamification elements they consider, e.g., compare the study of Ming et al. 
(2020) and Günther et al. (2020). It, therefore, seems difficult to describe the effect of the gamification 
elements on behavior change. However, some authors describe individual gamification elements further 
in literature and the effect on behavior: According to Buckley (2020), e.g. tips fall into the information 
provision category are very effective if individualized. According to their meta-analysis, general tips on 
saving energy even led to an increase in consumption. In general, the core principle behind tips is like 
feedback and framing. However, tips solely focus on improving user performance based on their 
behavioral patterns. Concerning social connection, Horne and Kennedy (2017) emphasize the role of 
social norms, which can be established via new technologies and can influence energy-related behavior. 
Peer pressure can be built up online and can impact the behavior of users (Spandagos et al., 2021).  
Fifth, to set smart charging as a default is recommended by the UK Energy Task Force (Energy Task 
Force, 2019) and Delmonte et al. (2020), as this reduces user interaction with the smart charging system. 
In other areas, setting a desirable option as the default has proven effective, e.g., for organ donations 
(Shafir, 2013). Regarding the choice of environmentally friendly energy contracts, to set a contract with 
energy from renewables as the default was the only incentive that had an impact on whether people 
chose a contract where the energy came from renewable sources (Momsen and Stoerk, 2014): The 
default setting increased the proportion of those who opted for the green contract by 44.6%. In the study 
by Vetter and Kutzner (2016), the default setting also influenced whether a green contract was selected: 
Environmental attitudes did not influence the decision. For smart grids, the use of an opt-out frame leads 
to a significantly higher participation rate than the opt-in frame (Broman Toft et al., 2014). However, to 
make smart charging the default, smart meters and wall boxes should first be installed. If these 
conditions are met in the future, smart charging as a default could be possible. Still, EV users might just 
use it if there are no additional costs for purchasing infrastructure.  
According to initial research results, different groups of people perceive incentives and nudges as 
differently attractive. Cultural and demographic factors and different motivations (e.g., ecological versus 
economic) influence, for example, how different they are perceived. Regarding cultural differences, e.g., 
monetary incentives are perceived as more attractive in Portugal than in the Netherlands; in contrast, 
social comparison is perceived as more negative in Portugal than in the Netherlands (Antunes et al., 
2018). Besides cultural factors, different motivations for smart charging could also influence how 
attractive incentives and nudges are for different groups of EV users. Bailey and Axsen (2015) 
distinguish between EV users who could be motivated by cost-saving and those motivated by using 
electricity from renewable energy sources. In terms of how different consumers respond to demand 
response, Sharda et al. (2021) describe consumers based on the literature using four dimensions: 
Selfishness, importance of price, eco consumption, and demand responsiveness. 
Concerning the price dimension, Sharda et al. (2021) distinguish between price optimizers (price 
prioritized over comfort), price-sensitive (tradeoff between comfort and price), and price-insensitive 
consumers (comfort prioritized over price). Regarding eco consumption, they distinguish between eco 
consumer (minimum power demand from the grid), the average consumer (average power demand from 
the grid), and waste consumer (comfort prioritized over price). Before incentives and nudges are applied, 
researchers need to conduct consumer research to investigate which incentives and nudges are 
appropriate for the respective target group. They “must fit the context and the targeted user group, as 
otherwise, they can backfire and even have adverse effects” (Huber, 2020, p. 68). 

3 Focus groups 
Focus groups are a well-established method to get customers’ and users’ perspectives on new 
technologies or products (Paetz et al., 2012a). In that, focus groups allow a deep investigation of reasons 
underlying a product evaluation and thus go far beyond superficial responses (Mert and Tritthart, 2009). 
Participants get the possibility to „ask questions and also to stimulate each other in evoking associations 
and perceptions to discuss them as a group” (Paetz et al., 2012a, p. 28).  
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To analyze the feedback and input received in the focus group, we later plan to use qualitative content 
analysis (QCA) as a deductive and an inductive approach to analyze data (Cho and Lee, 2014): We will 
first deductively develop categories according to which the data will be coded. Afterward, we will derive 
further categories with the help of an inductive procedure. 

3.1 Conduct of focus groups 

The primary goal of our focus groups was to perceive the users’ preferences for different incentives and 
nudges in the context of EV charging and understand the factors driving these preferences. We 
conducted three focus groups (n1 = 4, n2 = 4, and n3 = 5) in Luxembourg with 13 EV users (2 female, 11 
male). We selected the EV users who drove their EV for at least several months. Participation was 
voluntary. All the focus groups were recorded and transcribed.  
We conducted the focus groups onsite with a predefined agenda: After a short introduction, this agenda 
contained three central building blocks lasting 30, 15, and 90 minutes. First, we asked the participants 
to share their EV usage patterns as it also might influence the perceived attractiveness of incentives. 
Second, we described the concept of smart charging. We illustrated the importance of customer 
flexibility, which served as a transition for the third part, “discussion about incentives.” Third, we 
selected the incentives and nudges based on the results of the integrative literature review. We discussed 
the five incentive and nudge groups monetary incentives, framing, feedback, gamification, and smart 
charging as a default with the participants. Regarding gamification, we discussed four gamification 
elements: badges, credit points, tips, and energy communities. Each gamification element reflects a 
category of AlSkaif et al. (2018). We created a presentation containing a brief description of the 
incentives and nudges and discussion questions to guide the discussion. Respective discussion questions 
were to deduce the rationale behind the participants’ interest/disinterest towards a specific incentive or 
nudge. After the discussion, we asked participants to rank first the five incentives and nudges and 
second, the four gamification elements according to attractiveness using a survey. 

4 Preliminary results and discussion 

In the following, we provide some preliminary results of the focus groups and the participants’ ranking 
of incentives and nudges. Regarding the first research question, “Which incentives and nudges in the 
context of smart charging are regarded as most attractive regarding user perception?”, the rankings 
provide the first results (see table 2). For example, out of 13 participants, five participants ranked 
monetary incentives as first. Overall, the participants regarded monetary incentives and smart charging 
as default as most attractive. Concerning gamification, they considered tips as most attractive. 
 

Incentives/ Nudges Ranking results 
Monetary incentives ranked 1st (n = 5), 2nd (n = 1), 3rd (n = 1), 4th (n = 2), 5th (n = 1) 
Smart charging as default ranked 1st (n = 5), 2nd (n = 4), 3rd (n = 3), 4th (n = 0), 5th (n = 1) 
Feedback ranked 1st (n = 0), 2nd (n = 3), 3rd (n = 4), 4th (n = 4), 5th (n = 0) 
Framing Messages ranked 1st (n = 1), 2nd (n = 2), 3rd (n = 2), 4th (n = 2), 5th (n = 4) 
Gamification ranked 1st (n = 0), 2nd (n = 1), 3rd (n = 2), 4th (n = 3), 5th (n = 5) 

1. Tips ranked 1st (n = 6), 2nd (n = 2), 3rd (n = 2), 4th (n = 2) 
2. Credit points ranked 1st (n = 5), 2nd (n = 4), 3rd (n = 3), 4th (n = 0) 
3. Energy communities ranked 1st (n = 1), 2nd (n = 3), 3rd (n = 4), 4th (n = 4) 
4. Badges ranked 1st (n = 0), 2nd (n = 3), 3rd (n = 3), 4th (n = 6) 

Table 2. Ranking perceived attractiveness of incentives and nudges. 

The ranking of the incentives and nudges was mostly consistent with the participants’ answers during 
the focus group discussions. About the focus group discussions, we want to highlight two striking 
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features. First, the participants, in general, were concerned about information overload. Thus, in the 
context of feedback, framing, and tips, they wanted to receive only a limited number of messages on 
their smartphone, e.g., one message per week or just when they open their smart charging application. 
Second, participants largely rejected most gamification elements in the discussion. However, 
participants in all three focus groups considered gamification elements might be attractive for the 
younger generation.  
Regarding the second research question, “What is the user’s motivation for regarding certain incentives 
and nudges as attractive?”, participants’ motivation seemed to be related to their motivation to purchase 
an EV. Three motivations for purchasing an EV were ecological, economic, and technological. 
Participants with an ecological motivation had their EV for ideological reasons, to contribute to 
environmental protection. They were mainly interested in nudges indicating their contribution to 
environmental protection (e.g., feedback, framing). Participants with an economic motivation owned 
their EV mainly because their company covered most of their purchase costs and partly charged their 
EV at work. They had a higher preference for monetary incentives. Participants with technological 
motivation purchased EVs for their driving experience. It was not clear which incentives or nudges they 
preferred. 
As the three motivations seem to be related to different incentives and nudges, it might be useful to 
incentivize and nudge EV users differently. Analog to different contexts, individualization approaches 
foster an effective EV user targeting for smart charging. Besides different underlying motivations, also 
socioeconomic characteristics (e.g., age) may influence the perception of incentives and nudges. 
The results of the integrative literature review inform researchers and practitioners which incentives and 
nudges can potentially be effective. The review is comprehensive as we looked at the incentives and 
nudges literature for smart charging and other relevant sectors. A limitation of the integrative literature 
review is that we only used two data bases. Future research should extend the literature review and 
include data bases as AIS E-library, IEE Xplore, ScienceDirect and SAGE Journals.  
The focus groups helped to get an insight into which incentives and nudges are attractive for EV users. 
One limitation of the focus groups is that the sample size of 13 is small, and therefore its results cannot 
be generalized. This is the reason why after analyzing the focus group transcripts, we want to design a 
large-scale survey based on the focus group’s results. One main goal of this large-scale survey is to 
obtain generalizable results on users’ perceptions of different incentives and nudges. We aim at 
investigating which incentives and nudges are attractive for different EV users and which factors (age, 
nationality, income, education level, occupation, ecological, economic, and technological motivation) 
influence individuals’ perception. Incentives and nudges and the above-mentioned factors are 
independent variables. Using multiple regression, we then want to investigate the influence of these 
independent variables on the perception of incentives and nudges. Here, we want to investigate how 
both EV users and non-EV users perceive the incentives and nudges and compare their perceptions—
the rationale behind including non-EV users as they could serve as potential EV users. In addition, 
however, we want to test in an experiment within the framework of the survey which incentives and 
nudges are effective.  
The results will help practitioners develop individualized incentive schemes in different contexts (e.g., 
different countries). In the academic field, we want to initiate research that further investigates the 
behavioral aspects of smart charging. Such research is highly relevant, as smart charging cannot be 
established without the acceptance of EV users. 
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