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Executive Summary

Uncontrolled charging of plug-in Battery Electric Vehicles (BEV) represents a challenge for the energy
system. As a solution, recent studies propose smart charging, or intelligently controlled charging that
can avoid grid congestion and integrate renewable energy. While financial benefits for smart charging
schemes are currently quite low, there are other reasons for smart charging. However, it is unclear for
which objectives smart charging can be used most effectively and which arguments are most likely to
convince end users of BEVs to use smart charging schemes. To fill this gap, we conduct a literature
review on the objectives of smart charging and how they fit the users motivation to use such smart
charging systems. Based on the findings, we present a survey of 16 domain experts who evaluated various
statements on smart charging according to their technical correctness and their persuasiveness towards
end users. The results show that experts consider those smart charging objectives as most persuasive
towards end users which they consider technically correct. Moreover, cost savings and integration of
renewable energies are rated highest on both scales. On the contrary, a positive impact of smart charging
systems on battery life is rated as rather low and not very convincing.

1 Introduction
Road transportation accounts for 20% of global CO2 emissions and contributes to the emission of air
pollutants within cities. Battery Electric Vehicles (BEV) do not emit any local air pollutants and can be
operated CO2 neutral. Therefore, governments and industry have set ambitious goals for the diffusion
of BEVs [1]. However, compared to other electric consumers in households, BEVs have a high peak
demand. Moreover, a high degree of simultaneity of the charging demand can be expected. These peaks
can challenge the electric grid even at low penetration rates [2].
Smart charging systems use flexibility within the charging process to achieve different optimization ob-
jectives. For example, a grid operator can flatten load peaks to avoid grid congestion and thus expensive
network expansion, while an electricity supplier can use flexibility to react in price spikes or lower bal-
ancing costs. Smart charging systems can further shift the charging process towards times with lower
shares of conventional generation within a generation portfolio, which can result in lower prices and CO2
emissions during charging [3]. A review on algorithms that describe the smart or coordinated charging
can be found in [4]. These algorithms require the end users to accept a certain amount of flexibility in
their charging process.
In the following, we define smart charging system as an information system that optimizes the charg-
ing process towards one or multiple objectives. Typical objectives are technical, financial, and socio-
environmental goals [5] as outlined above. The solution space for the optimization of these objectives
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Figure 1: Objectives of Smart Charging System Operators and BEV Drivers

is restrained by the technical properties of the charging system (i. e., the BEV and the charging station)
and the willingness of end user to accept a delay in charging or a reduction in the final State of Charge
(SoC). The BEV driver can either input this restrictions explicitly in some of the smart charging sys-
tems (e. g., via an smart phone application) or accept a certain degree of smart charging by the choice
of his charging tariff (e. g., [6]). Figure 1 shows the main objectives of smart charging systems from the
perspective of the operator of the smart charging system and the BEV drivers. While the BEV drivers
main objective is the fulfillment of their mobility needs, they resemble the constraints for optimizing the
objectives of smart charging systems. However, the acceptance for the use of such systems depend on the
objective of the smart charging system. For instance, [7] find that smart charging systems are more likely
to be accepted if they ensure grid stability and RES integration instead of pure financial benefit. Hence,
we argue that the choice of objective function can be an incentive for end users to use smart charging
systems. Based on the success of the energy-conservation programs, [8] propose that message framing
could nudge people to become more flexible with using a smart charging system.
Therefore, successful business models based on smart charging systems must bring together the end
user’s motivation to use such systems (lower part of Figure 1) and a financially rewarding objective func-
tion for the operator of the smart charging system (upper part of the figure). This opens a large solution
space for the design of smart charging systems. To provide guidance and give design recommendations
for practitioners and scholars, we investigate the most promising applications for smart charging based
on a literature review and a survey of domain experts. For that purpose, this paper answers the following
research questions:

RQ 1.1: What are objectives of charging system operators present in academic literature?

RQ 1.2: What incentives motivate BEV drivers to use smart charging systems?

RQ 2: Do the most promising objectives of smart charging system operators fit the BEV drivers mo-
tivation to use smart charging systems?

The remainder of the paper is structured as follows: In Section 2, we conduct a structured literature
review based on the methodology of [9] to answer RQ 1.1 and 1.2. The findings are based on 1.056
articles from the fields of computer science, economics, and engineering between 1980 [10] and 2019.
In a second step, in Section 3, we conduct an expert survey to answer RQ 2. Based on eight incentive
factors for smart charging found in the literature review we derived statements on the benefits of smart
charging and ask sixteen domain experts to evaluate this statements on their technical correctness and
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their persuasiveness for end users. In a last step, in Section 4, we summarize the results and resulting
design principle for smart charging systems to provide design recommendations for information system
researchers and designers.

2 Literature Review
Overall, there is a vast amount of literature on ’Smart Charging’. A Google Scholar yields 823.000 hits
as of January 2019. In this chapter, we first describe related works and try to classify literature on smart
charging. First, we focus on RQ1.1 and discuss recent objectives on smart charging systems. Last, we
describe the results of the review on motivational factors of smart charging answering RQ1.2.

2.1 Reviews on Smart Charging Systems
The authors of [11] outline the technical environment by reviewing battery charger topologies, charg-
ing power levels, and charging infrastructure. They distinguish between unidirectional and bidirectional
vehicle to grid (V2G) energy and information flows. While unidirectional systems can provide reactive
power and provide frequency regulation in one direction by cutting the charging load. Bidirectional sys-
tems allow for additional use cases (e. g., can replacement of spinning reserves). On the downside, such
applications can age the battery faster due to the frequent circling. Similarly, [12] provide a review of
smart charging approaches where they differentiate between V2G and non-V2G concepts. They further
analyze the charging systems main objectives, solvers and tools, software, and strategy used. The pa-
per lists frequency regulation, voltage regulation, generation costs, charging cost, provision of ancillary
services, minimization of power loss, renewable integration, adaption of load factor and variance, and
optimized operation of distribution networks as possible objectives. Meanwhile, [13] focus on the single
objective of renewable energy sources integration and provide a review on the potential, impacts, and
limitations of V2G technologies. Despite this broad overview, it has not yet been further considered
which objectives of smart charging are most strongly addressed and how these objectives are perceived
by the users of the systems (i. e., BEV drivers).

2.2 Operators Objectives of Smart Charging Systems
To answer RQ 1.1 we structure our literature review as follows. First, we select three literature databases
covering the fields of computer science, economics, and engineering. As a search term we start with
using ’vehicle ∧ charging’. This search results in several thousand matches spanning topics as charging
protocols, route planning, and battery management systems. To narrow down the search space towards
the objectives of smart charging systems, we add the terms ’objective ∧ incentive ∧ acceptance’. This
results in the initial 1.056 results of matches noted in Table 1.

Search Term
vehicle ∧ charging ∧

objective incentive acceptance
ACM Digital Library 17 6 10
IEEE Explore 422 75 69
ScienceDirect 319 120 98

Table 1: Matches for the search term in different data bases

We focus on a concept-centric approach as proposed in [9]. Using a subset of the initial 1.056 results
of papers (the 422 matches from IEEE Explore on smart charging objectives) we analyzed their title and
abstracts to identify key concepts. As expected, most paper in the initial 1.056 results describe the design,
optimization, and scheduling on charging process of electric vehicles. However the concepts differ in
scope and perspective: A fist group of papers focuses on gird or system operators who centrally control
the charging process of many BEVs to provide system services, optimize power flow, dispatch, or avoid
congestion. (e. g., in [14]). This can be either an integrated system operator who manages both energy
generation and grid operation or grid operators solely optimizing grip operation. The next group focuses
on charging station operators or aggregators, who coordinate the charging process of multiple BEVs to
optimize their outcome on market level (e. g., matching charging with an product or generation portfolio
or using the flexibility of the charging portfolio on reserve markets [15]). Some papers focus on end
users optimizing the charging of a single BEV, often to match consumption with a local energy resource
in their home energy management systems (e. g., [16]).
The smart charging systems pursue different objective functions according to the perspective. The iden-
tified concepts match what has been described in the review of [12]. We use the dimensions from [5] for
a broader categorization:
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Financial
The financial dimension includes all objectives that focus on cost advantages realized by smart charging
and the pricing of charging services. Cost advantage is mostly considered by optimizing towards dynamic
prices on the energy markets (e. g., [17, 18]). However, some authors also consider using the flexibility in
smart charging on frequency reserve markets [19]. One objective not mentioned in [12] but in [5] is the
minimization of battery degradation. As battery degradation is influenced by a cyclic term some authors
propose to control charging in a battery protecting manner [20]. Others consider battery degradation a
constrained to be considered in economic optimization [21]. Like [5] we consider battery degradation
to be part of the financial dimension, since the battery lifetime has a direct financial impact on the BEV
owner and, unlike the other points of the technical dimension, is not related to the grid.

Technical
The technical dimension affects the financial dimension, if, as in [22], an integrated system operator
manages the generation dispatch and the power grid at the same time. Besides matching the generation,
smart charging can also be a tool in congestion management [16] and provide system stability in the form
of different ancillary services as frequency regulation, voltage regulation, and minimization of power loss
(see [14, 23]).

Socio-Environmental
Flexibility in smart charging systems can also mitigate the uncertainty in wind [24] or Photo Voltaic (PV)
[25] generation to integrate a higher share of RES and therefore can help to reduce carbon emission of
the energy generation [3]. Other authors consider fairness [17] in scheduling of the chairing loads and
discuss of community based charging stations [26].

2.3 Trend Analysis for Smart Charging Objectives
We list the identified objectives in Table 2. As described above, we put cost advantage and battery
degradation in the financial dimension, congestion management and ancillary services in the technical
dimension, and social aspects and integration of RES in the socio-environmental dimension.
Note that there are other structures and concepts, that can differentiate smart charging systems: The
coordination can occur by decentralized or centralized control. Models differ in their assumptions on the
flexibility of the charging process and model them either as an interrupting load or as batteries in V2G
concepts. The scheduling of loads is based on different methods such as heuristics, genetic algorithms,
or optimization. However, those concepts do not help in answering the research question and are not
further considered.
Next, we analyze the occurrence of those concepts in the initial 1.056 results of literature matches. Table
2 contains keywords that indicate, whether the paper considers an given objective. E. g., a paper con-
taining the words ’lifetime’, ’life time’, degradation’, or ’aging’ is likely to consider battery degradation
within the smart charging system. We therefore conduct an automated search through the titles and ab-
stracts in the initial 1.056 results. We discard all articles not containing any of the keywords as irrelevant.
The 1.056 results are stored in the from of Table 3.

Objectives Concept Indicators Keywords Source
Battery degradation ’lifetime’, ’life time’, ’degregation’, ’aging’ [20]
Cost advantage ’market’, ’day ahead’, ’cost’ [27]
Social aspects ’social’, ’fairness’ [28]
Integration of RES (re-
newable energy sources)

’PV’, ’pv’, ’wind’, ’RES’ [7]

Congestion management ’load curve’, ’flattening’, ’peak’, ’congestion’ [7]
Ancillary services ’frequency’, ’voltage’, ’power quality’, ’losses’ [7]

Table 2: Objectives for smart charging

Table 3 shows the results of the screening of the literature. As an example is holds the three most cited
articles fond in the 1.056 results. The first paper [22] proposes a real time coordination mechanism to
control multiple BEVs charging to minimize generation costs and grid losses. The keyword indicator
also recognize the objectives cost minimization (i. e., the generation costs) and ancillary services (i. e.,
minimization of grid losses). However, the point is view (the system operator) is not detected. Mean-
while, [29] is classified as ancillary. Indeed, the paper describes the coordination of electric vehicles to
minimize distribution system losses. However there is no keyword indication of the perspective of the
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Figure 2: Occurrence of keywords in literature over time

smart charging system operator. [30] uses a decentralized algorithm to coordinate charging between a
utility company and car users. This way both, the point of view of the system operator as well as of
the end user is considered. The algorithm shifts the charging loads to fill the valleys in order to avoid
congestion.
As seen in Table 3 scientific literature often (in 112 cases) assumes the existence of an integrated system
operator that manages both energy procurement and the distribution system. As a consequence, they
often consider more than one objective in smart charging (i. e., cost reduction and congestion manage-
ment). In doing so, financial optimization is often the main objective (e. g., if loading flexibility is used
to minimize generation costs and line losses that also can be expressed as costs). An aggregator that
only focuses on the market and an end user that optimizes his consumption locally is much less in focus.
Furthermore, we find evidence that cost minimization is the main objective of optimization (mentioned
634 times). As cost minimization can often be achieved by aligning consumption with the generation
from RES, RES also emerge quite frequently. Congestion management and other auxiliary services are
are mentioned at a similar frequency. Just under 10% of the work address social aspects and battery
degradation in their abstracts. As pictured in Figure 2 there is a rising interest in all topics over time.
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2.4 BEV Drivers Motivation to use Smart Charging Systems
In [7] the authors provide a review on twelve studies that research the acceptance factors of smart charg-
ing. Most of the study consider the financial (monetary incentives) and socio-environmental (RES inte-
gration) dimension as positive factors. Three out of twelve studies postulate technical aspects (contribu-
tion to grid stability) as an motivation factor. For instance, the same authors [7] conduct a survey with
237 BEV users and find an positive influence of RES integration and grid stability on the acceptance of
smart charging systems. However, no positive influence of monetary incentives is reported. In contrary,
in a interview survey with BEV drivers that used smart charging systems in a field trial, [31] find that
financial benefits are an important motivational driver for the usage of such systems. They further name
RES integration, contribution to grid stability, awareness of energy consumption, and satisfaction from
gamification. In order to gain more recent insights, we perform a forward search for papers citing these
two sources [31, 7].
While financial reward might not be sufficient to convince BEV drivers to use smart charging [7] it is yet
an open challenge to win them over to use such systems. Especially, since they usually have only limited
knowledge about the energy system [32].
This finding is in line with the review of [5] that presents a socio-technical approach for smart charging.
They distinguish three types of user intervention in smart charging: Time-of-use pricing where the user
receives price signals and actively decides when to charge his BEV. Revenue sharing, whereby users
enter their flexibility in for the charging process and receive financial compensation in return. Last, a
voluntary shift in charging based on education and non-material motives. The socio-technical dimensions
for smart charging objectives, as already explained, are technical, financial, and socio-ecological. They
also consider a behavioural dimension which is the BEV users perception of all the above factors.
A review provided by [33] analyzes the user interaction with BEVs and their charging behaviour in
particular. They find that users have individual time-stable differences in the way they charge their cars.
They further analyze that interaction with smart charging systems is costly for the user (with reduced
mobility flexibility and increased planning effort). They suggest that smart charging systems are user-
centered. This can be achieved by minimizing effort for the user and considering their objectives.
One of the few a surveys on the end-users perspective is a discreet-choice experiment by [34] among
611 (conventional) vehicle users, including 14 BEV drivers. The acceptance of uncontrolled and smart
charging is higher (5.5 and 5.4 out of 7) than for V2G concepts. Financial and socio-ecological aspects
are the main motivating factors. Technical aspects (avoidance of grid congestion and reserve power
plants are less important). In addition, they find systematic differences in acceptance between different
types of users (e. g., drivers with high mileage having different acceptance levels).
Insights from smart charging initiatives in the Netherlands are described in [35]. They describe eleven
smart charging projects focusing on smart charging in households. The objectives in these projects are
mainly financial and socio-economical. Five out them focus on two objectives at the same time (e. g.,
lowering energy cost while using more local renewables). Two of the project explicitly focus in the
community aspect in the socio-economical dimension and almost all of the project try to benefit more
than one stakeholder (e. g., end user, DSO, municipality,or aggregator) at the same time. Considering
the objectives of BEV fleet operators [6] propose a new tariff design for smart charging. They conduct
a survey with fleet operators and BEV drivers to optimize the tariff design. Both BEV drivers and
fleet operators want a minimum level for state of charge of 100 km for emergencies. This states the
importance of mobility needs for BEV drivers. In an earlier study [36] the same authors focus on fleet
owners willingness-to-pay for smart charging services. Both, the guarantee of a minimum level for state
of charge an the use of higher shares of renewable to minimize CO2 emissions has an positive effect on
their willingness-to-pay for smart charging services.

2.5 Fit between Operator and User Objectives
The reviews and surveys found in literature indicate that the smart charging system operators financial,
socio-economic, and technical objectives are also promising motivation factors for BEV users to use
such systems. Therefore, it is important to communicate the objectives and benefits of smart charging
systems to BEV drivers in a way that is understandable and attractive to them.
Table 4 maps the identified objective functions from RQ1.1 with arguments that could convince users to
use smart charging systems from RQ1.2. The arguments base on the results of the studies collected in the
previous section (mainly ’vehicle ∧ charging ∧ incentives’) or from related research areas like energy
conservation in households. They are explained in more detail below.
Battery degradation is a big concern of many BEV users [31]. Therefore, we assume that users would
use smart charging systems capable of reducing battery degradation as proposed in [20] Although [37]
find no significant influence, other studies show that cost benefits are one of the main drivers of smart
charging. This is why cost benefits, which are passed on to the customer in revenue sharing concepts
(see [5]), are expected make the user more flexible in charging. Socio-economic aspects as fairness and
community aspects are not focused in most smart charging systems. However, they play a role in im-
plementation and design of such systems. Research on energy consumption in households has shown
that normative information and feedback on neighbours’ electricity consumption can reduce electricity
consumption by households. Similarly, aspects and the idea of sharing the power grid within a commu-
nity could also provide an incentive to charge more flexibly [8]. The integration of a higher percentage
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Objective Incentive Source
Battery degradation Battery degradation [20, 31]
Cost advantage Cost advantage [27, 31, 39]
Social aspects Social aspects [28]

Integration of RES

Integration of RES [7]
Environmental protection [28]
Health impact [38]
Climate impact [40, 3]

Congestion management
and ancillary services

Grid impact [7]

Table 4: Mapping of smart charging objectives with possible incentives

of renewable energies has several advantages and can be framed towards the user from different angles.
First, the information about the share of renewable energies in the energy supply mix can motivate and
influence users. Therefore, Germany specifies electricity suppliers to print their generation mix on the
customers electricity bill. Second, the displacement of conventional power plants reduces emissions of
air pollutants. Studies on energy savings show that households consume less energy if they are informed
that this results in fewer air pollutants being emitted, thereby preventing respiratory diseases [38]. In
addition to air pollutants, carbon dioxide emissions can be avoided by load shifting, what could motivate
users to use less energy or be more flexible in consumption. Finally, congestion management and pro-
vision of auxiliary services are summarized under grid impact. According to [37], concerns about grid
stability has a positive influence on the acceptance of smart charging. We assume that the end user does
not differentiate between voltage quality, frequency, thermal overload, and other grid stability problems.
In summary, the objectives of smart charging studied in the literature overlap well with the incentives
that could convince BEV drivers to use smart charging systems. We illustrate this, in Table 4, which
presents the mapping of promising incentives and smart charging objectives.

3 Expert Survey
The literature review shows that from the point of view of charging system operators, energy costs,
integration of renewable, and auxiliary services are the main objectives of smart charging. At the same
time, there are only a few studies that research which factors will convince BEV users to use smart
charging systems. Although the motivational factors for the BEV users seem to agree with the objective
functions of the operators, there is no clear picture on what are the most convincing motivation factors.
Studies even contradict each other, for example [31] find a positive effect of financial incentives while
[7] do not. Therefore, we conduct a survey with experts to examine their assessment of the potentials of
motivational factors.

3.1 Research Design
To identify the most promising motivational factors and objectives, we first grouped the different argu-
ments for smart charging into eight groups based on the results of the literature review (see Table 4).
For each group we derive three to five one-sentence statements proclaiming the benefits of smart charg-
ing. After a revision round discussing the statements in a round of three scientists convened with with
behavioural economics and electric mobility we resulted in 31 statements. Getting the agreement of the
experts to assess statements is a standard procedure, which is also used in the Delphi method to reach
consensus between expert opinions [41].
We then design an online survey for the evaluation of each statement regarding the arguments technical
accuracy as well as their expected persuasiveness towards end users and allowed the participants to rate
each statement independently in a five-level Likert scale from strong disagreement to strong agreement
(compare [42]).
The survey was conducted in German in Germany. In the following we report the English translations of
the responses. The evaluation of the statements are rated on a five-level Likert scale from disagreement
strongly disagree (stimmt nicht) to strongly agree (stimmt völlig) to this statement being technically
correct or persuasive. Technical accuracy was measured by agreement on In my opinion, this statement
is technically correct. (Diese Aussage scheint mir fachlich korrekt). The persuasiveness towards end
users by agreement on In my opinion this statement is able to convince users (Diese Aussage scheint mir
Nutzer überzeugen zu können).
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Incentive Example Statement
Battery degradation Flexible charging can help protect the battery.
Cost advantage Flexible charging allows the user to benefit from lower

electricity prices.
Social aspects The power grid is shared with other users and benefits from

the fact that they are flexible when charging BEVs.
Integration of RES If users provide charging flexibility, the BEV can be

charged with more solar and wind power.
Environmental protection Flexible charging allows more electricity from renewable

energy sources to be used, thus protecting the environment.
Health impact Charging flexibility can avoid conventional generation and

thus save harmful emissions.
Climate impact Additional temporal flexibility can make a positive contri-

bution towards mitigating climate change.
Grid impact Flexible charging contributes positively to grid stability.

Table 5: Translation of examples for motivational statements used in the survey

Example statements for the distinct motivational factors a provided in Table 5. In addition, the partici-
pants were asked to rate their own ability to correctly evaluate the statements on their accuracy as well
as there domain background.
We distributed the survey within a German state-founded research project1 and other channels to pro-
fessionals in the domain of electric mobility. The 16 completed survey included researchers in elec-
tric mobility (10), OEMs (1), grid operators (3), consultants for electric mobility providers, and cross-
sector experts (2). As in incentive for each complete survey a donation of 5 Euros was made to an
non-governmental organization concerned with sustainable mobility in Wrocaw, Poland.

3.2 Results
In Table 6 the motivational factors are listed based on the highest ranking in the two categories. It
becomes evident that the two categories are ranked similarly - that is what is viewed as correct is also
viewed as persuasive with only minor differences. The motivational factors ’Integration of RES’, ’Cost
advantage’ and ’Environmental protection’ are rated with the highest persuasiveness (ranging from 4.4
to 3.9 out of the maximum 5). These groups, along with ’Grid impact’ are also the top rated in accuracy
(ranging from 4.4 to 4.2).

Group ranking Avg accuracy Group ranking Avg persuasiveness
Grid impact 4.4 Cost advantage 4.4
Integration of RES 4.4 Integration of RES 4.1
Cost advantage 4.3 Environmental protection 3.9
Environmental protection 4.2 Climate impact 3.6
Climate impact 3.8 Grid impact 3.5
Health impact 3.6 Social aspects 3.3
Social aspects 3.4 Health impact 3.1
Battery conservation 2.9 Battery conservation 2.9

Table 6: Ranking of groups based on accuracy and persuasiveness rating

The domain experts were very confident in their evaluation: 13 out of 16 agreed or agreed strongly to the
statement that they could correctly assess the technical accuracy of the statements, only 3 out of 16 said
they partly agreed.
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Figure 3: Statements evaluated on their technical accuracy (x-axis) and persuasiveness towards end users (y-axis)

3.3 Discussion
In Figure 3 all statements are depicted in a scatter plot in the two dimensions. The plot shows that the
statements of a motivational clusters always come close together. This indicates that valid pre-selection
and allocation of the statements to the clusters.
However, there is one exception visible in Figure 3: One statement regarding the social aspects of smart
charging rates much higher than the other two. The statement rated higher reads: The power grid is
shared with other users and benefits from the fact that they are flexible when charging BEVs. It combines
social aspects (i. e., use of a common good) with grid impact. On the contrary, the other statements are
normative messages without any mentioning of other objectives (BEV users agree that charging should
be flexible. and Others of the charging station usually allow smart charging.).
The results show that experts consider those smart charging schemes as most persuasive which they
consider technically correct. Moreover, cost savings and integration of renewable energies are rated
highest on both scales. On the contrary, a positive impact of smart charging on battery degradation is
rated as rather low and not very convincing.

4 Conclusion and Outlook
In this paper, we conduct a literature review to identify objectives of and incentives to use smart charging
systems. From the point of view of the charging system operator cost advantage is the single most
important objective. Minimizing the charging costs often also considers RES integration and the optimal
operation the the energy system (by means of auxiliary services). These objectives are also important
incentives for BEV users to use intelligent charging systems.
According to the experts’ assessment, smart charging can contribute primarily to cost savings and the
integration of RES and thus protect the environment. Meanwhile cost savings and the integration of RES
have also been rated most convincingly. However, this assessment contradicts the findings of [7], where
BEV users stated that financial incentives were not relevant for early adopters of BEVs. Although the
avoidance of grid congestion is a relevant area of application, experts doubt that this field of application
can convince users to use smart charging. To verify this findings, the experts’ assessments could be
reviewed in an experiment or survey with BEV users.

1https://www.csells.net/
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The results indicate that the objectives of the system operators are well compatible with the objectives of
the BEV users (see Figure 1). However, the objectives of the charging system operators can be framed
towards the BEV users in different ways (e. g., the integration of RES can be framed as having a health
or climate impact). The design of the user-friendly smart charging systems should therefore not only
consider the operator’s optimization objectives, but also how these targets are communicated to the BEV
drivers.
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