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Abstract 
 
As part of the overall goal of carbon emissions reduction, European cities are expected to encourage the 
electrification of urban transport. In order to prepare themselves to welcome the increased number of electric 
vehicles circulating in the city networks in the near future, they are expected to deploy networks of public 
electric vehicle chargers. The Electric Vehicle Charging Infrastructure Location Problem is an optimization 
problem that can be approached by linear programming, multi-objective optimization and genetic algorithms. In 
the present research, a genetic algorithm approach is presented. Since data from EV usage are still scarce, OD 
data of conventional vehicles are used. The algorithm and a user-friendly tool have been developed in R and 
tested for the city of Thessaloniki. The results indicate that 15 stations are required to cover 80% of the estimated 
EV charging demand. The results are compared with Efthymiou et al. (2015). The tool is open source and 
available upon request, and the authors encourage its use by other Municipalities in Greece.  
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Περίληψη 
 
Στο πλαίσιο του γενικού στόχου της μείωσης των εκπομπών διοξειδίου του άνθρακα, οι πόλεις της Ευρώπης 
οφειλουν να ενθαρρύνουν την ηλεκτροδότηση των αστικών μεταφορών. Με σκοπό την προετοιμασία για την 
υποδοχή αυξανόμενου αριθμού ηλεκτρικών οχημάτων στο εγγύς μέλλον, θα πρέπει να εγκατασταθούν δίκτυα 
δημόσιων φορτιστών ηλεκτρικών οχημάτων. Το Πρόβλημα Χωροθέτησης Στάσεων Ηλεκτρικών Αυτοκινήτων, 
αποτελεί ένα πρόβλημα βελτιστοποίησης που επιλύεται με γραμμικό προγραμματισμό, πολυκριτηριακή 
ανάλυση και γενετικούς αλγορίθμους. Στην παρούσα έρευνα παρουσιάζετα ένας γενετικός αλγόριθμος. Λόγω 
της δυσκολίας εύρεσης δεδεομένων απο ηλεκτρικά οχήματα, χρησιμοποιήηκαν δεδομένα Προέλευσης-
Προορισμού συμβατικών οχημάτων. Ο αλγόριθμος, καθώς και ένα εργαλείο εύρεσης των βέλτιστων τοποθεσιών 
εγκατάστασης φορτιστών φιλικό προς το χρήστη, έχουν αναπτυχθεί με τη χρήση της γλώσσας προγραμματισμού 
R. Τα αποτελέσματα δείχνουν ότι το 80% της ζήτησης για φόρτιση μπορεί να καλυφθεί απο 15 σταθμούς 
φόρτισης. Τα αποτελέσματα συγκρίνονται με εκείνω των Efthymiou et al. (2015). Το εργαλείο είναι ανοιχτού 
κώδικα και διατίθεται δωρεάν. Οι συγγραφείς παροτρύνουν τους ενδιαφερόμενους να το χρησιμοποιήσουν για 
την ανάπτυξη δικτύων φόρτισης και σε άλλους Δήμους της χώρας. 
 
Λέξεις κλειδιά: Ηλεκτρικά Οχήματα, Γενετικός Αλγόριθμος, Θεσσαλονίκη, Ελλάδα 
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1. Introduction 

1.1 General 

Considering the importance of reducing Europe’s dependence on imported oil and carbon 
dioxide emissions from road transport by 60% until 2020, the White Paper on Transport in 
2011 (EC, 2011) has set the target for the reduction of conventionally fuelled vehicles in 
cities. Now cities are expected to establish an aggressive strategy in order to reduce transport 
emissions and enhance the urban environment; and among others they need to become more 
sustainable by turning urban vehicle fleet to more environmentally friendly. 
 
In the recent years, car manufacturers have developed and produced a new generation of 
alternatively fuelled vehicles, advantageous compared to conventional cars in many aspects: 
lower dependence in oil, reduced greenhouse gas emissions (GHG) and generally significant 
reduction in air pollution. Among the most promising of these technologies are those that 
fully rely on electricity. Currently, more than thirty models of electric vehicles are 
manufactured while the amount of money invested for the support of design, construction and 
promotion of electric vehicles (EVs) is continuously increasing.  
 
It is highly expected that the EVs will be able to provide a viable alternative to conventional 
vehicles that use fossil fuels. Although electric vehicles are currently more expensive to 
purchase, they offer users the possibility to save significant amounts of money by reducing 
the maintenance and operational costs. However, in order to encourage the spread of EVs in 
urban road transport, it is essential to eliminate obstacles and encourage policies and actions 
that promote the wide use of non-conventional vehicles. As part of this goal, cities have to 
prepare themselves to welcome this impending massive shift in transport, where EVs have a 
key role. The current research is focused on this preparation of the cities. 
 

1.2 Electric Vehicles (EVs) and Chargers Locations 

EVs are vehicles of very low pollutants, since they do not directly emit gases from the 
combustion of a fuel, and are more efficient and economical than conventionally fuelled 
vehicles. Even though, GHGs are produced for EVs construction and operation, during the 
production of the necessary electricity, EVs are much more friendly to the environment and 
their carbon footprint is 40% of conventional vehicles.  
 
However, EVs require electricity, store energy in internal batteries and need recharging by 
plugging in a charger. Battery range, which often does not allow covering very long distances 
(usually up to 100-200 km), and the time required for recharging (20min to 8h) are their 
major disadvantages. Nevertheless, due to the continuous advancement of the EV and battery 
technology, the limitations of autonomy and charging time seem that will be overcome soon 
[e.g. the new Tesla model has autonomy 427 km while its charging system (Battery 
Swapping) requires only 1.35 min]. 
 
Charging time of an EV depends on the characteristics of the vehicle as well as the 
technology and type of the charging system. Chargers can be installed in houses, workplaces, 
private facilities and public areas. Installation of chargers in public spaces is considered to be 
crucial for the success of the electromobility system, as it minimizes the “user anxiety” (i.e. 
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the concern of the driver about the exhaustion of the battery while being away from his house 
or the workplace). 
 

1.3 Research objective and Paper Structure 

The objective of this study is to analyze the data and components associated with deployment 
of EV charging infrastructure and to propose a methodology for EV charging facility location 
based on a Genetic Algorithm using Origin Destination (OD) data. The research is followed 
by a case study in Thessaloniki, Greece. The remaining of the paper is structured as follows: 
following the first introductory part, the current framework for EV charging infrastructure 
location is presented and the research literature is reviewed. The suggested solution for EV 
charging facility location is then presented through a case study application and the paper 
ends with the conclusions. 
 

2. Framework for EV Charging Infrastructure Location 

In 2011, the European Commission (2011) published the White Paper “Roadmap to a single 
European Transport area towards a competitive and resource efficient transport system”, 
according to which the vision is to achieve a competitive and sustainable transport system 
through “transport growth and mobility support” while at the same time achieve the goal of 
GHG reduction by 60% based on the emissions of 1990 levels by 2050 (EC, 2011). A target 
has been set, to reduce GHG emissions of the transport sector for 2030 by 20% compared to  
2008 levels. In order to achieve these targets, EU proposes: 1) to halve the use of 
conventionally fuelled cars in urban transport by 2030; 2) phase out conventional cars by 
2050; 3) achieve CO2-free urban logistics in major urban centers by 2030. EU targets are 
quite ambitious, which implies that effort is required both at private and state level in order to 
achieve them. The White paper refers to clean and efficient vehicles such as EVs, 
hydrogen/fuel cell and of alternative fuelled internal combustion engines, as listed in COM 
(2010) 186 EU document. 
 
In 2010, the EU announced its European strategy on clean and energy efficient vehicles (EC, 
2010), where EVs are referred to as “green vehicles” including other clean vehicles, which 
will likely contribute significantly to achieving the objectives of “Europe 2020”. More 
specifically, the establishment of an economy that will be based on knowledge and innovation 
and will be greener and more competitive is foreseen (sustainable development) (EU, 2010). 
Therefore, the aim is the promotion of green vehicles and research in this field, the 
establishment of common standards and the creation of infrastructure that will support the 
transition to a low carbon economy. Reference is made to the need to standardize the ways of 
connecting EVs with the electricity network and the construction of infrastructure networks 
for their charging. 
 
In Greece, the Regulatory Authority of Energy (RAE) launched in February 2014 a public 
consultation proposal regarding the definition of the institutional and operational framework 
for the integration of EVs charging infrastructure in the Greek market. With this initiative, 
RAE wanted to start the discussion with the local shareholders, for the most appropriate way 
to develop and operate EV charging infrastructure in Greece. The main objective of RAE was 
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to investigate and outline the design, planning, implementation and operation of such 
infrastructure, as well as to attract substantial investment interest (RAE, 2014). 
 
The 2014/94/EU (EU, 2014) directive of the European Parliament and Council about the 
development of alternative fuel infrastructure, establishes a common framework of measures 
for the development of alternative fuel infrastructure in the Union, in order to minimize the 
dependence on oil and reduce the environmental impacts in the transport sector. This 
Directive introduces the minimum specifications for the development of alternative fuel 
infrastructure, including charging points for EVs, natural gas (LNG and CNG) and hydrogen 
refueling points that will be implemented through National policy frameworks of the Member 
States, but also common technical specifications for charging infrastructure, and 
specifications in terms of information to users. Member States are expected to bring into force 
the laws, regulations and administrative provisions that are necessary to comply with this 
Directive by 18th of November 2016. 
 

3. Literature Review 

The deployment of facilities in general is an issue of critical importance for a wide range of 
private and public actions. The problem of optimal facility location is met at parking spaces 
planning, installation of fire stations or siting of emergency stations in a city. Moreover, 
constant changes in the population size, market trends, environmental factors and other 
elements crate the need for relocation, extension and adaptation of facilities in order to ensure 
that they meet the needs at all times. 
 
In the area of electromobility as well, there is research interest related to the EVs charging 
facilities location problem, and a number of optimization processes have been proposed and 
developed. 
 
The objective of many optimization algorithms that have been proposed for the EVs Charging 
Infrastructure Location Problem is the maximization of the covered demand or the 
minimization of the travel –or total- costs. Frade et al. (2011) developed a maximal covering 
solution. The day-demand was derived by the number of jobs and the night-demand by the 
number of households. Sweda and Klabjan (2011) developed a decision support system (DSS) 
to assist EVs infrastructure positioning. Hanabusa and Horiguchi (2011) developed a two-step 
model based on traffic assignment and optimization. Wang et al. (2011) proposed a multi-
objective planning model based on the demand of gas stations. Efthymiou et al. (2012) used 
multi-criteria optimization taking into account spatial attributes. Feng et al. (2012) proposed a 
model for the allocation of stations on the trunk road. Worley et al. (2012) developed an 
integer-programming model for the simultaneous solution of the vehicle routing and charging 
station problem, with objective the minimization of the total cost (travel, recharging and 
implementation). 
 
Using parking demand as a proxy of EVs charging demand, Chen et al. (2013) developed a 
mixed integer-programming algorithm with objective the minimization of travel cost. He et al. 
(2013) used an active-set algorithm to maximize the social welfare. They recommend that 
public charging locations and electricity prices should be taken into account at the planning 
phase. Xi et al. (2013) found that while location depends on the optimization criteria, the 
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service levels are not. Sathaye and Kelley (2013) explored a way to locate stations on 
highway corridors. They developed a continuous algorithm that minimizes the deviation of 
the vehicles from the expected trips. Xu et al. (2013) employed the particle swarm 
optimization (PSO) algorithm to develop a framework for optimal charging stations 
configuration, with objective the minimization of the total transportation distance. 
 
Baouche et al. (2014) used OD data to develop an integer linear programming algorithm 
mixed with a dynamic consumption demand model, for the City of Lyon. The model 
minimizes the fixed charge charging and the travel cost. The proposed model aims at 
minimizing the fixed charge charging station and the vehicle travel cost. The authors 
computed a minimum time distance between the demand clusters of the area, and enriched the 
data with information about the consumption. They found that semi-fast chargers should be 
installed at public parking spaces, and fast at petrol stations. Ghamami et al. (2014) 
investigated what is the optimal locations and number of chargers that should be installed on 
existing parking lots, minimizing the cost. They took into account the unserved demands and 
the tendency of the driver to visit standard parking lots. Sun et al. (2014) investigated the 
impact of the remaining battery life, and therefore the driver’s behavior, on the way they 
charge their EVs, using stochastic frontier analysis. Location-routing problem (LRP) is the 
optimization problem where the facility location and vehicle routing are solved 
simultaneously. The decision of location and routing differ, since they are strategic and 
tactical respectively. Moreover, not all location problems include routing aspects. The electric 
charger facility location problem is modeled as LRM in a number of studies (Nagi and Salhi, 
2007). 
 
Chen et al. (2014) investigated the impact of charging locations on the network performance. 
By incorporating charging requirements in a distance constrained equilibrium model, they 
evaluated alternative charging locations. Lee et al. (2014) developed a bi-level optimization 
framework with objectives the minimization of fail distance and total network travel time. 
The model uses a probabilistic distribution function of the remaining fuel range. Jung et al. 
(2014) employed a bi-level stochastic queuing model to locate charging stations for electric 
taxis. Long et el. (2014) proposed a graph theoretic model based on demand and supply, that 
minimizes the total cost (investment and operation).  
 
Jarmillo et al. (2002) published an exhaustive research about genetic algorithm applications to 
solve facility location problems. They examined all the capacitated/un-capacitated fixed 
charge, maximum covering, p-median and centroid problems. They found that GA algorithms 
require more time to generate a solution than other optimization algorithms, without this 
being a limitation, since the facility location problems are used for strategic decisions; 
moreover, the results are in many cases superior (except in the fixed charge location 
problem). The applicability of Gas to the electric vehicle charging facility location problem 
has been explored in a number of research papers. Ge et al. (2011) proposed a methodology 
for electric vehicle charging locations, based on grid partitioning and genetic algorithm. Li et 
al. (2011) employed genetic algorithm for facility location to minimize the total costs. Dong 
et al. (2014) proposed a genetic algorithmic framework to minimize “range anxiety”, defined 
as the total number of missed trips in the network, employing GPS data from conventional 
vehicles and a household travel choice survey.  
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The current paper continuous the research of Efthymiou et al. (2015), who investigated the 
Electric Vehicle Charging Infrastructure Location Problem using OD data of conventional 
vehicles for Thessaloniki. The authors used the open-source FLP spreadsheet solver 
(Erdogan, 2015) developed by the VeRoLog working group of EURO (Association of 
European Operational Research Societies). They employed a maximum coverage algorithm 
and performed a sensitivity analysis to find the optimal number of stations required to cover 
the needs of Thessaloniki. They found that the covered demand increases by 4.4% on average 
for every extra station used, while 80% of the demand can be covered by 15 stations. 
 

4. Methodology 

4.1 Study Area 

Thessaloniki is the second largest city in Greece, with a population of 322.240, while in the 
Metropolitan area live approximately 1.1 millions of people. About 1.300.000 trips are 
performed at a daily basis, 51% if which is made by private and 39% by public transport. The 
only public transport mode in Thessaloniki is a service run by buses, while a metro network is 
under construction. The road network consists of 2.200 km of streets, while there is a bicycle 
network of 12 km and a bike-sharing system.  
 
The municipality of Thessaloniki is the economic, cultural and administrative center of the 
region of Central Macedonia. It attracts visitors from the surrounding areas and neighboring 
countries. The increased traffic congestion, energy consumption and air pollution generated 
by the private transport over the past years, has activated the authorities to recognize the 
importance of promoting sustainable transport. Therefore, a Sustainable Urban Mobility Plan 
(SUMP), an adaptive traffic management and control system, that supports the reduction of 
fuel consumption and information services provided to travellers to promote low energy route 
choices and sustainable transport modes, have been initiated. In the context of transforming 
Thessaloniki into a sustainable city, local authorities aim to foster electromobility in the city, 
giving financial incentives and providing public charging options.  
 
The current research addresses the location of fast charging infrastructure in the Municipality 
of Thessaloniki (Fig. 1), which concentrates the majority of daily trips in the Metropolitan 
Area. 
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Figure 1: Municipality of Thessaloniki 

 

5.2 Data  

In order to estimate the future demand for EVs charging in the Municipality of Thessaloniki, 
traffic data from the most recent trip Origin – Destination study (2011) and the traffic 
simulation model of the city were used. Both the data and the model were collected and 
developed by the Hellenic Institute of Transport (HIT) of the Center for Research and 
Technology Hellas (CERTH) within the project " Thessaloniki's Intelligent Urban Mobility 
Management System". The OD matrix for the city is based on data collected by a wide phone 
survey addressed to 5.000 residents of Thessaloniki wider area whose daily trips were 
recorded. Trip generation models were developed based on the results of this survey. Then, 
attractors and generators were allocated using a gravity model, creating the initial OD matrix 
for the area. In order to estimate the final matrix, real OD data were used for calibration 
purposes. 24 hourly OD matrixes have been created for a typical day, totaling in 889.000 
vehicles. 
 
The rate of EVs penetration in Greece is slower than the rate prevailing in other European 
countries, and this is due to the following factors (Spentzas, 2012): 1) the purchase price of an 
EV is higher than the price of a conventional; 2) the vehicle purchase potential of Greeks 
depends on imported vehicles; 3) there are no EVs of the most popular vehicle type categories 
of the market available in the Greek market; 4) there are not EVs charging facilities in the 
Greek territory; 5) the consumers postpone the purchase of a new vehicle due to the uncertain 
economic situation; 6) the consumers are reluctant to buy an EV considering that the 
technologies are still immature. Nowadays, there are very few EVs in the Greek streets, 
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mainly for research or experimental purposes, while the legal framework about the 
electrification is under development. In order to estimate the number of EVs in Greece for the 
design year, 2020, the current automobile market conditions have been considered and 
appropriate assumptions have been adopted. Based on the data of the National Statistical 
Service of Greece (2014), Table 1 shows the increase of the number of current passenger cars 
during the last decade in Greece. It appears that the upward trend in the number of circulating 
vehicles that prevailed in recent years, seems to be tempered in the years of the economic 
recession and is estimated that in the forthcoming years will be stabilized at these levels. 
Table 1 also shows the passenger car sales in Greece over the last ten years. The table shows 
that the number of new vehicles has reduced. 
 

Table 1: Number of passenger cars in Greece 

 

 Total passenger cars  Passenger cars that were bought between 
from 2004 to 2013 

Year Total New 2nd hand Total 

2004 4.093.951 281.841 28.597 310.438 

2005 4.269.569 267.683 33.440 301.123 

2006 4.509.456 265.892 36.862 302.754 

2007 4.764.970 278.022 37.745 315.767 

2008 4.990.384 265.251 28.517 293.768 

2009 5.098.400 218.776 23.795 242.571 

2010 5.181.313 139.514 12.790 152.304 

2011 5.170.031 96.916 10.037 106.953 

2012 5.133.997 57.817 5.911 63.728 

2013 5.090.648 58.165 6.064 64.229 

 
The Hellenic Ministry of Environment, Energy and Climate Change (2012) has estimated that 
the penetration of EVs by 2020 will be between 2-7% depending on the scenario (optimistic 
or realistic). The examined scenarios are largely dependent on the political support for the 
penetration of clean vehicles. Considering a conservative prediction that 5,2 million cars will 
be circulating in Greece in 2020 and adapting the penetration forecast of the Ministry, in 2010 
there will be between 104.000 and 364.000 electric passenger cars in Greece. I 
 
Based on the above and in order to estimate the number of vehicles circulating in 
Thessaloniki, the OD data described above were used. The Metropolitan area of Thessaloniki 
is divided in 339 traffic zones, 124 of which belong to the Municipality of Thessaloniki. It is 
considered that in the design year 2020, the number of passenger vehicles in Thessaloniki will 
be at the 2010 levels. Similarly, the number and allocation of the trips to the traffic zones will 
be the same. Based on the above, the total numbers of vehicles with destination to one of the 
124 traffic zones of the Municipality, but also the average travel distance between the zones 
were computed. Based on the Hellenic Ministry of Environment, Energy and Climate Change 
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(2012) report that the penetration rate of EVs will be 2-7% and choosing an intermediate 
scenario, we assume that 5% of the passenger vehicles will be electric in 2020. This 
penetration of electric vehicles is assumed horizontally across all areas of the wider area of 
Thessaloniki and is also considered that the use of EVs will not affect the behavior of 
commuters and thus their trips. However, not all EVs will require charging when they arrive 
at a destination zone. For the purpose of this research we considered that the EVs with 
destination to one of the 124 zones of the Municipality of Thessaloniki will need to get 
charged if they have traveled more than a certain number of km from their origin, and thus 
have consumed most of their battery. Taking into consideration the current potential 
autonomy of vehicles available on the market and based on the worst case scenario (vehicle of 
lowest autonomy), it is assumed that the vehicles that originate from a zone 50 km away from 
their destination will require charging. Moreover, it is assumed that the vehicles that begin 
their trip from a zone 10km from their destination will not need to get charged, while the 
demand for charging of vehicles that start their trip from a zone between 10 and 50 km from 
their destination, decreases linearly. For reasons of simplicity, the shortest path between the 
zone centroids is assumed to be the travel distance. As a result of the above assumptions, the 
demand for charging per zone at the peak time of a typical daily (8:00-9:00) was computed 
and used for the purposes of this research. 

4.3 Genetic Algorithm and tool 

A Genetic Algorithm (GA) is an artificial optimization algorithm that cab be successfully 
applied on different combinatorial optimization problems. The idea of GAs was introduced by 
Holland (1992). A GA is a stochastic search heuristic based on the natural selection and 
evaluation. Due to the genetic roots of the algorithm, the terminology of the optimization 
parameters follows the same pattern. An initial set/population of solutions/chromosomes is 
generated. Each chromosome is a solution, usually but not necessarily binary bit string, of the 
problem. The initial population evolves in new generations through an iterating process. The 
fitness function (equivalent to objective function) is used to evaluate the “fitness” of each 
individual in every generation. The parents and offspring that result in higher fitness values 
are selected to form the next generation, while those of lower are rejected, in order to 
maintain the size of the population. The offspring are created either by mutation (modification 
of a parent chromosome) or crossover (merging of parent chromosomes).  
 
For the purposes of this research, a GA and a tool were developed in R (R Statistical Core 
Team, 2015) using the GA packages (Scrucca, 2013), ggplot2 (Wickham, 2009) and ggmap 
(Kahle and Wickham, 2013). The tool requires as input two CSV data files: 1) a list of 
candidate EV charging points (potential locations), their XY coordinates in WGS 84 and the 
expected charging demand; 2) the distances (shortest paths or average drive distances) 
between the locations. Prior to initiate the optimization procedure, the user should specify the 
desired number of stations for the examined scenario, the average cover distance per station, 
the type of charger and the average generalized cost per km. In order to visualize the output of 
the algorithm in Google Maps, the user should enter the bounding box coordinates of the area 
of interest (maximum and minimum X and Y coordinates). 
 
In this research, the chromosome is a sequence of binary bits that take the value 1 to the 
locations that have been selected for implementation of EV charger, and 0 to the others. The 
size of the initial population was set to 400; the probability of crossover between the pairs of 
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chromosome was set to 0.8 and the probability of mutation in a parent chromosome to 0.1. 
Coverage distance for EV chargers is assumed to be 500m. A sensitivity analysis was 
performed assuming 5, 10, 15 and 20 EV charging stations. The initial population was 
composed by randomly generated chromosomes with sum of bits equal to the number of 
stations, in order to restrict the search area of the algorithm and increase the optimization 
speed. Figure 2 below shows the GUI (Graphical user Interface) of the tool.  
 

 

Figure 2: Electric Vehicle Charging Locations Optimization Tool 

 

The results of the optimization process are presented in Table 2 and are compared with 
Efthymiou et al. (2015). The GA algorithm used in this research results in better solutions 
than Efthymiou et al. (2015) for the scenarios of 5 and 10 stations, while the covered demand 
for 15 stations is the same (80%) in both cases. The marginal demand coverage from 15 to 20 
stations is decreasing; this implies that taking into consideration the additional cost per station 
established, implementing 15 stations would be a decent policy decision to be taken.  
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Table 2: Results 

 

No. Stations Demand Covered (EVs) Demand Covered (%) Efthymiou et al. (2015) 

5 20.3 54% 36% 

10 25.2 68% 57% 

15 30.0 80% 80% 

20 30.8 83% - 

 
Figure 3 shows the best vs. the average fitness value found during the GA optimization 
search. The number of iterations required reaching the optimal solution increases between 5 
and 15 stations and then decrease from 15 to 20 stations. Figure 4 shows the location of 
chargers per solution, and the points (zone centroids) that they serve. The 500m service-
distance assumption in the research, leads to many unserved zones. By increasing the 
perceived service-distance, the optimal solution would be reached earlier in the iteration 
process, and the covered demand would increase. 
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20 stations 

Figure 3: Best and average fitness values found during the iterations of the GA 
search 
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Figure 4: Best solutions 
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5. Conclusions 

European countries are expected to encourage the electrification of their urban transport 
networks. In order to reduce the electric vehicle “driver anxiety” (i.e. the driver’s concern of 
running out of battery), public charging networks should be implemented. In this context, the 
objective of this research is to propose a solution for optimal EV charging infrastructure 
deployment, based on Genetic Algorithms and OD data. The results of a case study in 
Thessaloniki indicate that 15 stations are required in order to cover 80% of the expected 
demand. The estimation of charging demand is based on assumptions due to the scarce 
availability of EV data in Greece. The proposed optimization algorithm has been integrated in 
a tool developed in R (R Core Team, 2015) and is freely available.  

The authors consider it a very useful tool for any authority responsible for planning the 
deployment of charging infrastructure for electric vehicles. It is based on data sets available 
for almost any region, and could be used to support decisions on electric charging locations 
around the world. 
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