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Abstract—In the present paper an innovative connected 

mobility concept with battery electric vehicles, pedelecs and the 

public transport is described. The project ECoMobility addresses 

the technical implementation of the mobility system and the 

intelligent charging system. Furthermore, the acceptance of 

electric mobility and incentives for an environmentally friendly 

behavior (e.g eco-driving) are examined. Analyzing the cost 

effectiveness of the connected mobility concepts and developing 

viable business models are the additional research aims. 
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I. INTRODUCTION 

The reduction of greenhouse gasses and the efficient usage 
of fossil resources are major goals in the development of 
mobility systems for the future. One promising option to reach 
this goal is to increase the utilization of electric mobility.  

Furthermore, carsharing systems can also make an important 
contribution to the reduction of emissions. The 
implementation of electric mobility in such a carsharing 
system seems to be a fruitful solution to achieve the maximum 
effect for a sustainable mobility system. The advantages are 
mostly the short distances of individual trips and the high 
utilization rate of the vehicles. A special application for such a 
carsharing system could be the usage of an in-house mobility 
system of a company, in which the mobility requirements are 
usually predictable. 

The project ECoMobility considers such an in-house 
mobility system. In particular, connecting different mobility-
systems (e.g. public transportation) and different individual 
vehicles (e.g. battery electric vehicles (BEVs), pedelecs) are 
the research aims of the project ECoMobility. In this paper we 
will outline the project and give an overview of first steps of 
the research agenda. 

II. ECOMOBILITY 

The project ECoMobility started in September 2015 funded 
by the European Union and the Free State of Saxony for the 
next three years. It is developed subsequent to the project of 
fahrE [1], which accomplished the charging infrastructure and 
the basic information system at the test site. Accordingly, 
results regarding system acceptance and usability are the base 
of the current research project. 

The project is divided into four main parts (see. figure 1). 
The examination of user acceptance of electric mobility and 
the investigation of incentives (e.g. for an environmentally 
friendly behavior) are included in the ECo-type adaptive part. 
Further two parts (ECological and E-Connected) are based on 
the technical implementations. ECological considers the 
implementation and analyses of eco-driving and an intelligent 
charging system to use the most of renewable energies. The 
integration of server structure, data logging unit and booking 
system (i.e. Web-App) in a complete mobility-on-demand-
system is the goal of E-Connected. Analyzing the cost 
effectiveness of the connected mobility concepts and 
developing viable business models are the research aims of the 
EConomic part. 

 

 

 

Fig. 1. Overview of ECoMobility. 

 

III. PROJECT PART E-CONNECTED 

A. The Structure of Information Technology 

1) Technical System Overview 
There are four major functional technical components for 

the ECoMobility project (see figure 2). These are, first of all, 
the backend server. This server is the central management unit 
of the whole system. Second, the user interface is realized as 
Web-App (i.e. booking system), which is the main interface 
between the user and the system. Third, the vehicle access 
control and logging unit are responsible for providing users 
with a valid reservation access to the car and uploading state 
updates to the server. Finally, the intelligent charging stations 
are responsible for optimizing the usage of renewable energy. 
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Fig. 2. The functional core components of ECoMobility. 

 

2) Backend Server 
The backend server consists of two functional parts. First, 

it contains a database, which stores all relevant user data, 
configuration, reservations, system events, and all necessary 
state information about the vehicles and charging stations. 
Second, it provides web services, which use all other 
components of the system via remote procedure call in order 
to interact with each other. These include user authentication, 
reservation and routing requests, state updates and 
maintenance commands. The intelligence of the whole system 
is behind these web services. The server saves where the 
vehicles should be, which battery level they have and who has 
access at a certain time. 

With this simple centralized approach it is easily possible 
to maintain and improve the overall system without changing 
anything at the other components that are strewn at large in the 
whole city. Especially, the option of adding new management 
features to improve the availability and maintenance of the 
system without stopping its services is a huge advantage. 
Furthermore, this structure can be easily protected from 
external manipulation attempts by just providing transport 
security over the https protocol on the link between the 
components and the backend server. 

In addition to electric cars and pedelecs, users will be able 
to use the public transport service. Currently, it is handled by 
providing previously purchased tickets to each user. For the 
future, it is intended that the server has an interface for the 
public transport schedule and an online ticket buying system 
such that the server can order tickets on demand and forward 
them to the user. 

Furthermore, it is planned that the server statistically 
analyses users’ choices of the different transport systems 
(BEV, bus, pedelec) and users’ driving behavior with respect 
to BEVs’ energy consumption. Thus, the user should be 
motivated to decide not on the most comfortable 
transportation platform but on the most environmentally 
friendly one (bus, pedelec). Furthermore, users should be 
motivated to develop an environmentally driving style (i.e. 
eco-driving, see section V) when using BEVs. Therefore, the 
user should be able to compare himself with the community 
by showing him certain charts and statistics (see section V).  

 

 

3) User Interface 
The user interface is realized as Web-App that runs in 

desktop as well as in mobile browsers. Therefore, it can be 
used on any mobile platform as well as on standard desktop 
operating systems. Hence, a wide range of possible users is 
reached and the amount of necessary development is reduced 
to the minimum. Furthermore, a unique user experience on all 
platforms can be provided. 

With this app, the user is, at first, able to authenticate 
himself against the system. Afterwards, he will be able to 
manage his reservations. This includes the booking 
mechanism as well as the cancelation and modification of 
existing reservations. 

The Web-App is realized using the jQueryMobile 
framework which creates the look and feel of a smartphone 
App but it is also capable of utilizing larger screens. With just 
this approach is not possible to make use of any sensors or 
communication capabilities of smartphones or other devices. 
Therefore, it is intended to embed the current Web-App into 
the Apache Cordova framework. Using this, in addition to 
other sensors and device functionality, the camera of the 
smartphone is accessible, which enables us to provide users an 
easy mechanism to create descriptive support requests. 
Besides, the localization mechanisms can be employed in 
order to help the user to find the vehicle by showing him the 
current position of the car and his own position on a map. It 
should be noted that just the first approach is currently 
supported. 

B. Vehicle Access Control and Logging Unit 

1) Concept of Access Control 
To establish a car pool system with a large number of 

users, an access control is necessary. The next sub-chapter will 
figure out the basic ideas on this problem. Afterwards, the 
access control will be explained in more detail. In sub-chapter 
4), a problem that can occur will be described and possible 
solutions will be given at the end of this chapter. 

2) Basic Idea 
The basic idea is that the user can book an electric car or a 

pedelec online. As soon as it has been booked, a message will 
be generated and sent to the access control in the vehicle. The 
message contains the booked time slot, the server timestamp 
and the user ID. For security reasons, an encryption message 
should be transmitted with AES-256. This ID is located on a 
RFID-Card using MIFARE-ID. The identification number is 
unique for each card. Thus, the driver can be securely 
identified and enter the car by using this card. 

3) Control System in Detail 
Our Control system consists of two parts. The first part is a 

microcontroller, which is able to manage all low level tasks. 
The second part is an embedded system operating on a Linux 
OS. This platform handles all higher-level communication like 
GPS, receiving GPS coordinates and communication with the 
ECoMobility backend system. For the access control system, a 
controller is used based on an ARM® Cortex®-M3 Core. The 
Microcontroller manages all incoming and outgoing signals 



and the RFID Card reader is managed by this system as well. 
Another task of the controller platform is to handle the power 
management system for the embedded system. In order to save 
as much energy as possible, the known IDs, which have access 
to the car, are cached on and thereupon, the embedded system 
is turned off for the time, at which the car is not moved. A 
Bluetooth module has been added to the platform to ensure 
that the access control grants also access to the car if there is a 
spontaneous booking nearby the vehicle. By using Bluetooth 
and a smartphone, the credentials can be exchanged, even if 
the embedded system has no valid connection established to 
the server. In figure 3 all components of the Access Control 
System are shown. The block diagram depicts all 
interconnections between the single blocks. 

 

 

Fig. 3. Block diagram of the access control system. 

 

4) Possible Challenge 
One of the biggest challenge is the limited charge of the 

car battery system. All electric devices connected to the power 
supply decrease the operating time of the whole system. To 
come up with this problem, the power consumption of the 
access control and the attached embedded system has been 
reduced as much as possible. The Cortex®-M3 provides 
several sleep states, where the power consumption is 
significantly reduced. The embedded system will be turned off 
as mentioned before.  

IV. PROJECT PART ECOLOGICAL  

A. State of Charge Estimation 

For a CO2 optimized charge management, a reliable State 
of Charge (SoC) of the used batteries in the vehicles has to be 
provided. On the condition that this SoC has correctly been 
estimated, the renewable energies for the charging can be used 
in the intended way. 

1) Prerequisites 
To set up a reliable estimation, the behavior of the user has 

to be recorded. Based on this dataset, it is aimed to predict the 
SoC after the trip. The data, which are available on the system 
bus (CAN) of the car are being used in order to analyze the 
driver’s attitude in the traffic. The starting point and the 
destination are required as well. 

 

 

2) How it Works 
Based on the user profile that is generated by the measured 

data, the (explained) algorithm estimates the power 
consumption during the trip. If the result of the estimation 
shows that the battery charge will be too low for the trip, the 
information will be sent to the charge station. 

3) Further Steps  
In the next steps, the hardware will be set up and tested. In 

addition, research on basic estimation algorithms has to be 
carried out in order to find a mathematical model for the 
electric car. There are various approaches to provide 
estimation. One possible solution can be found in the fuzzy 
classification and prediction. Another approach could be seen 
in the prediction-based algorithms. The last part of the 
estimation algorithm should take current traffic situation in 
account. This information can be obtained by using local 
traffic information systems or services like Google Maps. 

B. Intelligent Charging System 

1) Current System Restrictions 
The charging system for the electrical vehicles in 

ECoMobility has to fulfill several conditions. First of all, it 
must be assimilable to the electrical grid. Secondly, the 
vehicles have to be provided with enough electrical power to 
reach the users destination. Thirdly, the charging energy 
should produce as less CO2 emission as possible. The previous 
project named fahrE and its developments serve as a basis for 
these goals.  

The current solution for the charging process is to 
designate the charge of the vehicles directly from the electrical 
grid. To enhance the proportion of ecological renewable 
energy, the intelligent charging system uses an analysis of the 
forecast of the renewable energy production. Combined with 
the advance booking data of the vehicles, the algorithm 
determines the best timeframes for the charging process. The 
charging power is limited to the charging station and the 
power is directly taken from the electrical grid. The process of 
charging with a consideration of the forecast of renewable 
energy decreases the strain of the electrical grid. This points 
out that the strain of the grid is even higher if there is 
renewable energy supply in proximity of the connection point. 

With ECoMobility the current system should be improved 
in two ways. First, the proportion of ecological energy for the 
charging process should be increased. Second, the expense of 
the integration of the charging system in the electrical grid has 
to be reduced. The attempt to achieve the two goals is the 
integration of stationary energy storage into the charging 
system. 

2) Advantages of a Stationary Energy Storage  
The current charging process for the electrical vehicles 

does not react to the power situation in the corresponding 
electrical grid. Therefore, the charging processes strain the 
lines of the grid above average. The process of fast charging 
with a high load is, especially, an unusual strain for low 
voltage grids. It could be the reason to forbid additional 
charging stations in special parts of several electrical grids in 
the future. Moreover, the current charging process does not 



include the current state of renewable energy production 
optimally. The charging process developed in fahrE includes 
the data of the forecast power. However, the system can only 
use the power of the renewable sources if the vehicles are at 
the charging station. This restricts the possible charging times 
in a way which leads to the state that particular timeframes 
with high renewable energy output are often not available. 
Furthermore, the algorithm uses the booking data to determine 
the ideal timeframes for the charging process. The data of the 
project fahrE shows that most users tend to book the vehicles 
spontaneously. These incidents disturb the optimization of the 
charging process. If the determined timeframes for the 
charging process are not available, the system has to charge at 
other times which have no optimal proportion of renewable 
energy. Moreover, the optimization faces restrictions if the 
utilization of the vehicles is very high. It is possible that the 
vehicles are so seldom at the charging stations, that the system 
has to charge the vehicles whenever they are at the charging 
station to prevent them from the state of discharge. Both 
aspects will lead to the situation that the use of an optimization 
of the charging timeframe will not work optimal. 

The integration of energy storage in the charging 
infrastructure provides several benefits for the current 
charging system. First of all, the resulting charging system 
would be capable of decreasing the strain of the electrical grid. 
The system could charge the storage in all timeframes when 
there is a high supply of energy generation in the proximity. 
With this capacity, it is possible to demand power to lighten 
the strain of the electrical grid by preventing the grid from 
transporting the decentralized generated energy to the higher 
voltage grids. Furthermore, the storage does not have to be 
charged with the highest possible power. The result is a direct 
easing of the electrical strain for the corresponding electrical 
grid. Regarding the optimal consumption of renewable energy, 
the storage improves the charging system as well. The 
stationary energy storage could be charged whenever the 
energy supply of renewable energy is high or even too high. A 
consumption which depends on the supply of the renewable 
energy could prevent some renewable energy systems from 
shutting down during a period of too much energy production. 
With the storage, it is possible to separate the charging with 
high proportion of renewable energy from the presence of the 
vehicles at the charging station. This leads to an improved 
proportion of renewable energy in the charging energy and 
reduces the dependence of an accurate booking data and the 
user behavior. 

3) Implementation 
At first, it has to be determined which stationary storage 

type will be implemented. Because of several reasons, it will 
be most likely battery storage. After the analysis of the data 
from the project fahrE is finished, it is possible to determine 
the battery type and the capacity as well. Moreover, the 
location for the storage has to be selected. There are several 
aspects of functionality and restrictions that have to be 
considered during this process. After the integration of the 
hardware, the charging optimization algorithm has to be 
adapted to the storage and the new functionality. At the end of 
the test period the data of the charging processes have to be 

analyzed systematically in order to improve the optimization 
of the charging and the storage. 

V. PROJECT PART ECO-TYPE ADAPTIVE  

Alternative mobility systems (BEVs, public transportation 
and pedelecs) have the potential to make an important 
contribution to the reduction of greenhouse gases. Therefore, 
human factors research focused more intensively on the 
interaction between humans and different transport- and 
mobility-systems (e.g. travel mode choice [2]), humans and 
their learning and adoption behavior (e.g. BEVs and eco-
driving; [3]) and their user experience and usability [4] when 
interacting with new driving concepts and systems. 

The first main focus of ECo-type adaptive lies on the 
investigation of incentives, which are adapted to users’ 
requirements. Our goal is to encourage users to change their 
conventional travel mode choices (e.g. higher usage 
frequencies of public transport systems and pedelecs), to use 
new modes of transport (e.g. BEVs instead of combustion 
engineering vehicles), to adapt their usage behavior and to 
develop new strategies for interacting with limited BEV-range 
(e.g. eco-driving strategies). Based on the implementation of 
the innovative connected mobility concepts, described in 
section III, several challenges have to be faced to provide high 
levels of user behavior (adoption and usage) and user 
experience (acceptance) [5]. To address these challenges, a 
user-centered design with a comprehensible, user-friendly and 
usability-optimized interface should be conducted. This is the 
second main focus of our work. Both, the investigation of 
incentives and usability, are essential parts to influence the 
user behavior and experience. 

Usability as a quality feature comprises a plurality of 
factors. These include an intuitive design for error reduction, 
easy learnability and high effectiveness [6], efficient usability 
and perceived satisfaction [7] when dealing with software 
projects and graphic user interfaces [8]. Non-consideration of 
one or more of these factors can ultimately lead to a 
dissatisfaction of the product. The early application of 
usability methods can reduce the user dissatisfaction [9]. In 
conclusion, it is necessary to address usability problems even 
after the introduction to the market. 

To implement a well-designed and well-accepted system, 
it is necessary to better understand and to address the user’s 
requirements on innovative connected mobility concepts [10]. 
Nowadays, user requirements on mobility services are high; 
individual and made-to-measure trips via the shortest 
connection between A and B and a flexible, straightforward 
and easy booking system [11] are examples. Another 
requirements on carsharing systems are the option for one-way 
trips and open-end bookings. Thus, the time of vehicle return 
and the drop off are not fixed [12]. Furthermore, users expect 
a uniform ticket- and reservation system for all transport 
systems and all providers [13], [14] and the possibility to use a 
portable computing device [15] such as a smartphone or tablet 
computer. 

Based on user requirements (investigated from literature 
and form expert interviews) and technically possible system 
parameters (see section III and IV) the innovative connected 



mobility concepts will be implemented. Users will be able to 
reserve and book their trips using a booking system provided 
by a smartphone app or a website. Websites, apps, operating 
systems and application software are also frequently affected 
with usability problems even after their introduction to the 
market. To prevent this, a unified software basis will be used 
to integrate the booking system into a usability management 
system. Usability problems will be addressed quickly during 
different test stages in order to develop the system 
continuously to enhance user satisfaction. As the problem 
solving occurs using an iterative process loop, it is appropriate 
to consider modern software development approaches such as 
agile software development [16]. These are able to respond to 
changes and problems quickly [17]. 

To ensure that the booking system has no major usability 
failures at the beginning of the test phase, usability tests with 
experts (i.e. cognitive walkthrough) and typical users will be 
conducted. Major and even minor problems could be resolved 
this way. Even if the booking system is integrated into a 
usability management system, in which ongoing product 
update cycles occur, problems can be eliminated at any stage. 
This should result in a higher acceptance, product 
attractiveness and thus, in a higher utilization rate of the 
mobility concept in general. 

Hence, the booking system should consider different 
options for recording, categorizing and weighting the usability 
problems of the software to manage and edit them. Within the 
main study, there will be two different opportunities to detect 
usability problems. First, the inclusion of the problems as well 
as specific user demands that occur during the test phase while 
using the interface will be collected via direct input option in 
the booking system. Second, general usability problems will 
be collected through the logging of mouse clicks on specific 
icons. Users might have specific and recurring problems that 
can be determined this way in the test phase. The 
categorization and weighting of the problems will be done 
systematically by the developers together with usability 
experts and will be integrated in ongoing update processes as 
far as possible. 

After system conceptualization and certain test phases for 
all implemented features (i.e. software functions as well as 
hardware components), the multimodal mobility-on-demand 
system will be available for all employees at Technische 
Universität Chemnitz. We will use a field study research 
design to investigate user behavior and experience. Major 
objectives of ECo-type adaptive are to examine: (1) user 
acceptance of the multimodal mobility-on-demand system, (2) 
user interaction with different transport modes in everyday 
use, (3) user mobility demands and mobility profiles, (4) 
influence of different incentives on user’s travel mode choice, 
(5) user adaptation and learning effects in driving a BEV (i.e., 
related to range management), (6) user’s eco-driving strategies 
to cope with range and (7) influence of different incentives on 
user’s eco-driving behavior. 

Eco-driving is defined as the environmentally friendly 
driving behavior that minimizes energy consumption and 
therefore CO2-emissions [18]. Eco-driving includes practices 
(i.e. strategies) such as moderate acceleration, avoiding abrupt 

acceleration or breaking, driving exactly at or even under the 
speed limit and floating with the traffic flow to reduce energy 
consumption [19]. The successful usage of eco-driving 
strategies has the potential to reduce energy consumption of a 
BEV by more than 25% [20]. Therefore, emissions can be 
reduced and the BEV range can be extended [3]. Previous 
research has shown that eco-driving behavior could be 
successfully motivated by extrinsic driving conditions (e.g. 
instructions due to a driving test [3] and a critical range 
situation paradigm [21]). Also feedback of financial (Euros) 
and environmental savings (CO2-emissions) resulted in a 
higher eco-driving behavior [22]. In the present study, 
participants will be intrinsically motivated due to gamification 
elements (“Be the one, who saved most of the energy and 
CO2-emissions!”) as well as extrinsically motivated due to 
financial savings. 

Gamification is the use of traditional gaming mechanisms 
and tools outside of games with the aim to influence the user 
behavior [23]. Mechanisms that are often used as gamification 
incentives are ranking lists to compare with other players. 
Further elements are tasks, that need to be done and the 
pursuit of the own progress referring to the community of 
players. The financial incentives include benefits of any kind 
that affect the user behavior (e.g. higher usage frequencies of 
public transport systems, higher level of eco-driving 
strategies). The combination of different incentives seems to 
be very effective and has the greatest impact on behavioral 
changes [24]. 

The field trial will be designed as a longitudinal study with 
a duration of six months that involves three main points of 
data collection: First, before users have the opportunity to use 
the mobility system (T0) including a short additional data 
collection event after users gained their first experience with 
the new vehicles after approximately one week of use (T0+1), 
second, after two months of use (T1) and third, at the end of 
the trial after six months (T2). At each point of data collection, 
users will complete a one-hour questionnaire. Additionally, 
participants’ mobility behavior will be assessed via diaries. 
Data loggers will automatically record several parameters (e.g. 
SOC, driven kilometer, speed, energy consumption; see also 
IV). The general study design is based on structural elements 
that had already proved fruitful in earlier BEV field trials [25]. 

During the field trial we will apply a combination of two 
different types of incentives: gamification and financial 
components, which address an environmentally friendly 
mobility behavior in two stages. First, the users will have the 
possibility to achieve several points for every trip done with 
public transport systems or pedelecs instead of BEVs 
(motivation of travel mode choice). And second, independent 
of the motivation of the travel mode choice, the users could 
achieve points for the lowest energy consumption level when 
using the BEVs (high usage of eco-driving strategies and 
hence, motivation of driving behavior). 

 

VI. PROJECT PART ECONOMIC 

In addition to technical functionality and acceptance 
research, the development of functional value chains is an 



indispensable presupposition for the enforcement and 
implementation of mobility concepts characterized by 
intelligent connected mobility providers. This requires that 
economic efficiency is maintained or expected from the 
perspective of all value added required market participants 
[26]. 

Ensuring the economic efficiency therefore is the third 
emphasis of the project ECoMobility. The objective of the 
Professorship of Management Accounting and Controlling, 
which is responsible for the research field EConomic, is to 
examine the economic efficiency of innovative connected 
mobility concepts from the point of view of all involved 
market actors (especially public transportation companies, 
infrastructure service providers, OEMs and public institutions) 
as well as to develop viable business models for realizing the 
complete system. For achieving these objectives, primarily a 
broad overview of potential concepts of connected mobility 
and existing solutions for interconnecting mobility providers 
(e.g. fleets of vehicles, pedelecs and public transport), traffic 
participants (such as public transport users and car sharers) 
and infrastructures of energy generation and distribution 
(charging infrastructure, regenerative energy generation) must 
be acquired. Subsequently, the particularly – in terms of 
economic efficiency – relevant or critical value adding 
elements have to be identified. Based on these insights 
potential value adding structures of market participants 
involved in a connected mobility concept will be modelled, 
focusing on value adding relationships between the 
participants of electricity, information and transport networks. 

For the subsequent economic assessment of business 
models additionally the requirements for an appropriate 
valuation and modeling instrument have to be formulated. In 
particular, the existing approaches for assessment and creation 
of economic efficiency (notably Life Cycle and Target 
Costing) will be specified concerning their applicability for 
the relevant subject matter and their fulfilling the previously 
defined requirements. A (further) development of the selected 
instrument is necessary for verifying the economic efficiency 
of value designs including their mobility goods and services 
(e.g. in combination with intelligent charge control, energy 
consumption forecasts in electrically-driven transportations 
and providing mobility data). Furthermore, the extended 
instrument can provide impulses for raising the economic 
profitability (e.g. by creating innovative service performance 
and realization concepts and business models) and, ultimately, 
enables a specific and successful implementation of concepts 
for connected mobility. In this context, based on the Life 
Cycle Costing, an appropriate instrument will be advanced in 
such a manner that it is suitable for a long-term economic 
evaluation of connected mobility concepts.  

The created instrument will then – as part of case studies – 
be applied to selected decision alternatives for designing the 
mobility concept and individual elements thereof. Thus, the 
generated business models of connected mobility can be 
verified in terms of their viability and recommendations on 
shaping individual elements can be given. 

For reaching long-term economic decisions on the basis of 
cost information the life cycle perspective should be 

incorporated into an early cost management [27]. Thus, based 
on Life Cycle Costing in the research field EConomic a 
specific electric mobility Target Costing concept will be 
developed, which enables determining target prices and target 
costs of goods and services from the user's perspective and 
providing advices for its shaping. 

After evaluating the research results of the project 
ECoMobility, finally concrete recommendations for the 
economical creation of innovative service performance and 
realization concepts and connected mobility elements will be 
derived. 

VII.  CONCLUSION 

The EcoMobility project is a comprehend mobility concept 
for in-house mobility requirements in enterprises. The 
challenge to address an innovative mobility concept is divided 
in four main research fields. First, E-Connected includes the 
logging and the connection of all used mobility systems and 
the information technology. Second, ECological contains the 
implementation of an intelligent charging system of electric 
vehicles with mostly renewable energies and the usage of a 
stationary energy storage system. In addition to this charging 
system, the prediction of energy consumption is also analyzed 
in this part. Third, these technical solutions are completed with 
a human-factors-part, which is called ECo-type adaptive. The 
aims of this research field are to better understand users’ 
acceptance of electric mobility and to analyze the effects of 
incentives (e.g. for environmental friendly driving). The last 
part (EConomic) considers the cost effectiveness of innovative 
mobility systems and the development and evaluation of 
viable business models for mobility systems. Until 2018 the 
interdisciplinary research team will implement, test and 
evaluate this innovative in-house mobility concept at 
Technische Universität Chemnitz. 
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