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ABSTRACT 

The global decarbonization and electrification has led to the shift towards sustainable 

transportation and increased adoption of electric vehicles (EVs). Developing sufficient EV 

charging stations (EVCS) is essential to alleviate range anxiety of EV users and prompt the 

widespread acceptance of EVs. Considering land use limitations and operational cost, co-

locating private EVCS with/alongside public EVCS has emerged as a promising approach 

which leverages the collaboration between government entities and private charging station 

operators. This study explores potential sites and costs for co-locating public-private (PP) 

charging hubs across the City of Austin area, considering both demand and supply aspects. 

Existing EVCS resources are examined by charging level, including Level 2 (240 volt) and 

DC fast charging (DCFC). POLARIS, an agent-based model, is used to simulate EVs and 

agent’s behavior. Additionally, the paper provides design draft and cost estimations for 

potential EVCS.  

Key words: Electric vehicles, Charging infrastructure planning, Agent-based modelling, 

POLARIS 

INTRODUCTION 

Car-sharing and ride-hailing services have gained widespread popularity globally. They are 

regarded as measures to alleviate traffic congestion and coincide with the increasing adoption 

of electric vehicles (EVs), which are known for their environmental friendliness compared to 

internal combustion engine (ICE) vehicles (1,2,3). The rise of EVs is swiftly transforming 

the urban mobility services landscape, with transportation network companies (TNCs) 

responding by ramping up the inclusion of EVs in their fleets. So far, many governments, 

including those in Europe and China, have proposed bans on the sale of new conventional 

petrol and diesel vehicles in the near future, fostering an environment that encourages the 

uptake of EVs (4, 5). However, EV markets still face hurdles to large-scale deployment, 

including high upfront purchase prices, limited driving range, and long charging times (6). 

EVs typically offer lower ranges compared to conventional ICE vehicles, triggering 

consumer ‘anxiety’, particularly exacerbated by a lack of recharging infrastructure (7). 
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Researchers have pointed out a chicken-egg dilemma exists in the EV market (8, 9): 1 

Consumers are reluctant to buy EVs when they feel a lack of efficient access to charging 2 

facilities, yet the low usage of EVs tends to discourage Charging station operators (CSOs) 3 

from investing in charging infrastructure.  4 

Sufficient charging infrastructure plays an integral role in the development of EVs. CSOs, 5 

including EV manufactures such as Tesla and EV fleet operators like Cruise or DiDi, have 6 

been striving to install charging stations in dense areas to feed charging demand from their 7 

customers and EV/shared autonomous electric vehicle (SAEV) fleets. (10) suggested that 8 

funding and supporting EV charging infrastructure can be private and public. Private 9 

charging port sharing is a novel business model that addresses the shortage of well-developed 10 

publicly accessible charging infrastructures that has been observed in major cities (11). 11 

Typically, private ports only serve for their owners and often remain unused for a long time 12 

compared to the public ones (12). Fully using private ports by sharing access with the public 13 

optimizes resource utilization and alleviates the problem of insufficient public ports. From 14 

the private CSO side, given their charging infrastructure shares some good characteristics 15 

with public infrastructure, collaboration with public stakeholders could be beneficial in the 16 

early stages of charging infrastructure deployment. In the long run, with greater EV uptake, 17 

public investment is desirable and important, particularly in DC fast-charging (DCFC) 18 

infrastructure. 19 

Private EV fleets may do well to share their charging port sites with public ports. Co-locating 20 

private EV charging stations (EVCS) with/alongside public EVCS could maximize 21 

utilization, share installation and operation costs, and offer convenience for EV drivers. In 22 

this study, the City of Austin is used as study area. This research explores current EVCS 23 

service and simulates EV/SAEV fleet charging behavior across Austin. This will help us 24 

explore the opportunities of co-locating public-private charging hubs. Findings will serve as a 25 

reference for future CSOs.  The next sections detail the current state of EV charging 26 

infrastructure studies, and describe how POLARIS, an agent-based model (ABM), works in 27 

this study. Following those, the distribution of public EVCS by charging level across the City 28 

of Austin is summarized, presenting simulated EV charging behavior to suggest potential 29 

sites for co-locating public-private (PP) EVCS. Subsequent sections provide the cost 30 

estimations for those potential EVCS and draw conclusions.  31 

LITERATURE REVIEW 32 

The worldwide efforts to reduce carbon emissions and promote electrification have driven the 33 

transition toward sustainable transportation. In the North American market, EV chargers are 34 

categorized by power rate, into Levels 1, 2, and 3, as shown in Table 1. U.S. Level 2 are 35 

considered suitable and common for home and workplace charging (13), if those with low-36 

charge batteries can leave their vehicles parked for 5+ hours (or simply “top off” or add 37 

electrified miles with lower durations of parked time – like while shopping at a grocery 38 

store). In contrast, DC fast charging (DCFC) replenishes an EV battery to at least 80% state 39 

of charge (SOC) in just 30 minutes, enabling drivers to ‘grab and go’ (14). They are 40 

becoming prominent in EV supply equipment (EVSE) configurations due to their advantaged 41 

efficiency of recharging and enabling long-distance travel (15).  42 

 43 
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Table 1. Charging Details (with Hours and Distances for Passenger Vehicles) 1 

Charging 

Level 

Voltage (V) 

& Current 

Type 

Power Rate 

(kW) 

EV Range per 

Charging Hour 

(miles/hr) 

Avg. Charging 

Time 

(Empty Battery) 

Location 

Level 1 

(US wall 

outlets) 

120 V AC 1.3 to 2.4 kW 
3 to 5 miles per hour 

of charging time 

40 to 50 hrs (BEV) 

& 5 to 6 hrs 

(PHEV) 

Primarily 

home 

Level 2 

(standard 

in EU & 

China) 

208 to 240 V 

AC 
7.4 to 22  

12 to 30 miles per 

hour of charging time 

4 to 10 hrs (BEV) 

& 1 to 2 hrs 

(PHEV) 

Home, 

work, & 

public 

stations 

Level 3 

(DCFC) 

480 to 1000 V 

DC 
50+ 

180 to 240 miles per 

hour of charging time 
0.5 to 1 hr (BEV) Public 

EVSE is commonly regarded as essential public service for supporting transportation 2 

electrification strategies. However, lack of easy access to charging stations is the third biggest 3 

barrier to promoting EV purchase and use, after price and driving range (16). Constructing 4 

large-scale EVSE is not practical, especially in densely populated cities. As an emerging 5 

solution, private charging sharing has gained attention due to its complementary service 6 

performance alongside public EVSE (12, 17, 18). Owners of parking spaces and private 7 

charging access tend to charge their EVs overnight, leaving their private charging ports idle 8 

during the daytime (19). This tendency results in a low utilization rate, with private chargers 9 

remaining idle for up to 75% time of the day (11). EV/SAEV fleet operators also continuously 10 

deploy their privately owned EVCS to meet fleet’s charging demand. However, they face 11 

challenges related to higher cost, longer idle time, and limited depots when fleet-owned EVCS 12 

are not available for public use, as many incentives are towards public infrastructure. Many 13 

studies advocated making private EVSE open to the public to increase usage rate and co-locate 14 

new chargers with existing electric utilities to share total cost and sites (12, 20). In Los Angeles, 15 

550 Level 2 charging ports have been installed alongside city streetlights, achieving faster 16 

installation through strong coordination across public agencies (21). However, few studies 17 

explored the prospect of public-private (PP) EVCS formed by co-locating fleet-owned ports 18 

alongside existing public EVCS and opening their access to household EVs (HHEV). Under 19 

this novel collaboration pattern, the PP EVCS placement should consider both fleet demands 20 

(in high-trip-density settings) and private HHEV charging patterns. 21 

More realistic modeling of the charging pattern and demand helps better locate EVSE to 22 

provide recharging service. ABM stand out by their ability to simulate realistic charging 23 

strategies, vary home charger availability across populations spatially, and integrate charging 24 

decisions from HHEV users’ standpoint (22). Furthermore, simulation-based approaches with 25 

optimization-based control strategies are widely used in EV fleet operation (23). POLARIS, an 26 

advanced ABM transportation simulation tool developed in C++ (24, 25), is suitable for this 27 

study for its underlying mechanisms of individual travel behaviors, as well as their interactions 28 

with environments. This work synthesizes the PP EVCS location problem with HHEV charging 29 

pattern simulated by POLARIS to improve fleet operator guidance on deploying charging ports 30 

while considering HHEV charging behavior. PP EVCS opportunities will be explored by 31 

comparing current public charging resources distribution with simulated HHEV charging 32 

patterns. Further, this research provides insights into current charging resource distribution, 33 

along with suggestions for potential sites to deploy PP EVCS. Cost estimations are also detailed 34 
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to illustrate potential savings under the PP novel mode, thereby enhancing understanding and 1 

providing an extension beyond the scope of most EVCS research in these aspects. 2 

METHODOLOGY 3 

The agent-based framework of POLARIS integrates activity-based model to simulate travel 4 

planning behavior (24). This model consists of three main parts. First, it simulates multi-agent 5 

travel demand by modeling agents’ 24-hour behaviors and actions (26). Then, it assigns travel 6 

demand and simulates traffic by a network simulation model. Finally, the traffic management 7 

component monitors traffic details like accidents and congestions, providing feedback to the 8 

other two components. This study uses the POLARIS model to simulate EV charging demand 9 

and behavior, as described in Kavianipour et al. (27) which includes a detailed flowchart.   10 

POLARIS relies on travel demand and supply models to synthesize and simulate agent travel 11 

and EV trips across large regions (26). As supply inputs, POLARIS takes in details on charging 12 

station and plug information, including the coordinates of each current public EVCS and the 13 

plug types and counts it carries. Regarding the demand inputs, POLARIS synthesizes a 14 

representative population of the given region with socio-economic information provided by the 15 

region’s metropolitan planning organization and the United States Census Bureau (24). 16 

Charging behavior simulation involves decisions such as the need for charging at the end of a 17 

trip, the amount, timing, and charging location. A detailed explanation of charging decisions 18 

made throughout EV trip chains can be found in Verbas et al. (28). EV users’ charging behavior 19 

varies based on trip types: Intercity trips are typically planned ahead, and users fully charge 20 

their EVs before departure. In contrast, urban trips are daily outings where users may or may 21 

not prepare in advance, depending on the availability of home chargers. EV owners with home 22 

chargers typically charge EVs overnight to prepare for upcoming trips and rely less on public 23 

DCFC. However, those without home chargers will fully charge EVs whenever they need to, 24 

similar to conventional vehicle owners.  25 

SUPPLIED PUBLIC EVCS ACROSS AUSTIN 26 

Level 2 Public Charging Stations  27 

The spatial distribution of public charging stations across Austin is shown in Figure 1. The 28 

majority of the Level 2 chargers are concentrated in workplaces and parking spaces adjacent 29 

to transportation hubs and commercial areas.  30 
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 1 

Figure 1. Charging Stations Distribution Within Austin (Source:29) 2 

Table 2 summarizes the number of charging stations and ports in Austin area, based on data 3 

from AFDC of the U.S. DOE (2023). Public charging stations in Austin are predominantly 4 

Level 2 and DCFC stations, with more Level 2 stations in service. Assuming all public 5 

charging stations in Austin are occupied, a total of 979 EVs can be charged simultaneously at 6 

Level 2, 125 of which are at Tesla Destination Chargers. Given there are nearly 17,000 7 

registered EVs in the city (30) and 404,121 households (31), each Level 2 charging port 8 

serves roughly 17 EVs and 413 households across the City of Austin. Destination charging 9 

stations operated by Tesla often provide more charging ports with higher power compared to 10 

other EV charging networks. On average, Tesla Destination charging stations can charge 11 

more EVs at once than non-Tesla EVCSs (3.47 vs 2). These charging stations are located in 12 

places where drivers may stop for reasons other than charging, such as hotels, restaurants, 13 

shopping malls, and other commercial areas. 14 

Table 2. Descriptive Statistics for Public Charging Stations (Source: 29) 15 

 EVCS Type # Stations # Portsa 
Average # 

Ports 
Power Rate (kW) 

Level 2 Non-Tesla Public charging 426 stations 854 ports 2 ports 6.48 to 21.6 kW 

 Tesla Destination Charging 36 125 3.47 8 to 16 

 Total 462 979 - - 

DCFC Non-Tesla Public charging 29 29 1 50 to 125 

 Tesla Superchargers 8 94 11.75    72 to 250 

 Total 37 123 -           - 
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a. A single charging pedestal can accommodate one or more EVSE ports (or socket outlets) which 1 
provide power to charge EVs. Each port charges only one vehicle at a time (29). The majority of 2 
charging networks now report the number of ports that can charge simultaneously (32). 3 

Austin Energy provides a more detailed description of the location categories for non-Tesla 4 

Level 2 public EVCS. Their Plug-In EVerywhere program network contains 439 charging 5 

stations and over 800 Level 2 charging ports in the City of Austin. Table 3 summarizes the 6 

charging stations and charging ports by location type. Level 2 charging stations in workplaces 7 

account for 36.9% of all service stations, ranking top among all location types, with an 8 

average of 1.88 charging ports. Charging stations in general workplaces provide the most 9 

ports (229) for charging, with parking lots in commercial areas (187) and residential 10 

apartment complexes (166) following behind. This is consistent with many studies that 11 

suggested charging stations could be co-located with parking lots and gas stations (33, 34). 12 

Some of the charging pedestals built in these location types have only one charging port per 13 

pedestal, so these locations’ average number of ports per pedestal is less than 2 (while the 14 

average number of ports for all other types is 2). There are relatively few charging resources 15 

near retail, education, and health areas. Limited resources are available within the 424-acre 16 

UT Austin campus and nearby north campus residential area, both of which hold potential for 17 

generating high-density trip and charging demand. 18 

Table 3. Non-Tesla Public-Access Level 2 Stations by Location Type (Source: 35) 19 

Category Sub-category 

# Level 2 

Charging 

Stations 

% of 

Stations 
# Ports 

% of 

Ports 

Average 

# Ports 

Education 
University / College 4 stations 0.91% 8 ports 0.94% 2 ports 

High School / Other 10 2.28% 20 2.36% 2 

Healthcare 
Hospital / Treatment 

Center 
10 2.28% 20 2.36% 2 

Hospitality Hotel / Resort 5 1.14% 10 1.18% 2 

Multi-family 

Commercial 

Condominium 2 0.46% 4 0.47% 2 

Apartment 88 20.0% 166 19.5% 1.89 

Municipal 

Library 8 1.82% 16 1.88% 2 

Municipal Workplace 7 1.59% 14 1.65% 2 

Parks and Recreation 

(Public) 
1 0.23% 2 0.24% 2 

Municipal Parking 3 0.68% 6 0.71% 2 

Municipal Fleet 21 4.78% 42 4.95% 2 

Parking 
Airport 10 2.28% 20 2.36% 2 

Commercial 95 21.6% 187 22.0% 1.97 

Parks and 

Recreation 
Parks and Recreation 7 1.59% 14 1.65% 2 

Retail 

Shopping Center 3 0.68% 5 0.59% 1.67 

Strip Mall 1 0.23% 2 0.24% 2 

Car Rental / Car Share 2 0.46% 4 0.47% 2 

Workplace 

General Employers 122 27.8% 229 27.0% 1.88 

“High-Tech” 

Employers 
40 9.11% 80 9.42% 2 

Total 439 100% 849 100% 1.95 
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Level 3 (DCFC) Public Charging Stations  1 

Level 3 charging stations are not as common as Level 2 (Fig. 1). There are about 37 DCFC 2 

stations in Austin with power ranging from 50-250 kW. Tesla Superchargers make up 76% of 3 

the 123 DCFC charging ports in the Austin area (Table 2). 17% of non-Tesla DCFCs are co-4 

located with public Level 2 charging stations, and each pedestal only houses one charging 5 

port. In contrast, Tesla Superchargers can simultaneously charge an average of 11.75 EVs at 6 

each site. Many public DCFC stations are within Downtown Austin, located in parking lots 7 

near restaurants and shopping malls. DCFC charging stations are also scattered along the I-35 8 

freeway.  9 

POTENTIAL SITES FOR FURURE PP EVCS 10 

Simulated EVCS Service Usage Across Austin 11 

This study uses POLARIS to generate a synthetic population using demographic data from 12 

the US Census for the 6-county Austin region, covering 5,300 square miles and 3,032,990 13 

residents (in 1,207,496 households). During a typical tour, EV drivers move through the 14 

coded network, and batteries’ SoC are updated at the link level based using a large-scale 15 

learning and prediction process via machine-learning approaches, as detailed by Moawad et 16 

al. (28, 36). For within-day tours facing insufficient SoC, energy demand at a nearby (and not 17 

too busy) EVCS (up to 80% SOC) is estimated as a function of that driver’s home charger 18 

availability, current SoC, tour distance, distance to EVCS, and other variables. To protect 19 

batteries from over-charging, charging ends at (or below) 80% SoC. 20 

Taking the EV trip records derived from the charging demand simulation, POLARIS outputs 21 

contain comprehensive information such as location, timing, charging level, and duration of 22 

EV charging. Within the City of Austin, 88% of HHEV owners choose to charge EVs at 23 

home, while the remaining 12% use public EVCS. EVs charged at home are predominantly 24 

relying on Level 1 charging. For HHEV that get charged at public EVCS, 66% are using 25 

Level 2 chargers while 34% choose DCFC. The peak charging hours lie between 16:00 and 26 

19:00, as shown in Figure 2. Specifically, the majority of charging activities occur at the 27 

17:00 and 18:00 time slot, which accounts for 20% of total charging trips. A likely 28 

explanation for this trend could be that commuters heading home, particularly those without 29 

home chargers, may pass by places like shopping centers or restaurants where they can 30 

briefly stop and charge their EVs. 31 

 32 

Figure 2. Charging Trip Counts by Hour 33 
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Daily charging service usage distribution is shown in Figure 3, with charging trips counts as 1 

weight for the heatmap. Downtown Austin, EVCS along highways such as I-35 and US-290, 2 

and Plaza surroundings demonstrate notable concentration of charging trips. These areas 3 

align with previous studies, which recommend placing EVCS along major highways where 4 

charging demand tends to be high to maximize profitability (2). In addition, parking lots 5 

attached to Austin-Bergstrom International Airport (ABIA) in the southeastern area of Austin 6 

exhibit relatively dense charging trips. 7 

 8 

Figure 3. EVCS Usage Across Austin Area 9 

Total energy consumption serves as another important metric to reflect charging demand. 10 

Figure 4 presents energy consumed at each public EVCS within Austin city, revealing a 11 

consistent demand pattern with Figure 3. EVCS located Downtown and along main routes 12 

deliver more energy to meet HHEV charging demand. Moreover, EVCS near 13 

schools/university, hospitals, and shopping centers in Central Austin also experience relatively 14 

higher energy consumption due to potential en route charging. 15 
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 1 

Figure 4. Energy Consumption (kWh) across Public EVCS 2 

To further identify the potential market and sites for PP EVCS, Figure 5 shows the average 3 

charging wait time at public EVCS during peak hours. While most existing public EVCS 4 

serve HHEVs with minimal wait time, 20-min (average) wait times are common Downtown, 5 

along I-35, and near the ABIA airport, and 10-min waits are found in some northern 6 

residential locations – despite having many under-used (public) EVCS nearby, as highlighted 7 

in Figure 1. 8 
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 1 

Figure 5. Average Waiting Time at Public EVCS During Peak Hours 2 

Opportunities for PP EVCS 3 

Downtown and Central Austin witness relatively more charging trips and longer charging 4 

delay (Fig. 3 and Fig. 4), particularly around the UT Austin campus, where limited charging 5 

resources are available to alleviate charging congestions. The campus has heavy daily traffic 6 

from students, faculty, staff and visitors, and there is a residential area just north of the 7 

campus, which could contribute to charging demand and offer potential sites for new EVCS. 8 

One potential site option includes UT garages, such as San Jacinto or San Antonio, as they 9 

can alleviate charging resources constraints and provide walkable distances to most of UT 10 

buildings and bus stops, effectively addressing last/first-mile concerns for travelers. 11 

In Central Austin, where charging delay is relatively high, numerous parking lots are 12 

connected to commercial zones. Some parking lots have already installed charging stations, 13 

but the scale is not large, with Level 2 chargers being predominant type. As shown in Figure 14 

1, DCFC stations are scattered throughout Austin, but fewer stations are available in Central 15 
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areas with higher charging congestion compared to surrounding neighborhoods. The 1 

commercial areas in Central Austin, such as HEB, attract a large volume of daily travel and 2 

possess sufficient parking bays suitable for deploying new EVCS. When considering the co-3 

location of PP charging infrastructure, parking lots adjacent to commercial areas or 4 

residential areas present promising potential sites. EVCS operators can explore opportunities 5 

for co-locating or upgrading existing charging power grid. 6 

EVCS Sites Design Examples  7 

Taking the parking lot attached to HEB in Central Austin as a case, Figure 6 presents a 8 

sample design of arranging charging pedestals here. The design features 8 new DCFC 9 

pedestals alongside an existing public Level 2 charging station. It is worth noting that these 10 

new DCFC pedestals are not solely invested and installed by private fleets, such as Tesla, 11 

which only charge their own EVs. Rather, they are established through collaborations with 12 

public CS operators or public entities. This kind of public-private charging station hub 13 

enables the charging infrastructures to be accessible by not only specific private EV fleets, 14 

but also private EV drivers, providing them certain public access to take advantage of these 15 

EVCS. 16 

Given that parking bays are arranged parallelly on one side of the lawn, each bay can 17 

accommodate only one EV to get charged in real time. However, it becomes possible for a 18 

single pedestal to serve two parked EVs in parking lots with parking bays on both sides. This 19 

arrangement maximizes the utilization of charging infrastructure and optimizes the efficiency 20 

of available parking spaces. 21 

 22 

(a) Plan View 23 

 24 

(b) Profile View 25 

Figure 6. EVCS Design at HEB Parking Lots 26 
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EVCS COST: MARKET AND ESTIMATION 1 

The planning problem faced by many charging station investors is how to provide charging 2 

services to customers with random behavior and charging demand at a lower economic cost of 3 

charging facilities and practical operation (33). Costs of owning and operating EVSE mainly 4 

include: EVSE hardware costs, installation fees, operation and maintenance expenses, 5 

additional capital costs (such as land and parking space acquisition), and incentive credits (to 6 

lower equipment or installation costs) (37, 38). Studies have shown that coordinated charging 7 

can change the plug-in EV charging load and reduce the number of charging points by 8 

encouraging customers to charge their EVs during off-peak hours, resulting in corresponding 9 

investment cost savings (39). In order to increase charger utilization and reduce unnecessary 10 

idle time at charging stations, many connection patterns between chargers and parking bays are 11 

proposed to automatically switch cables for the next EV waiting to be charged, e.g., SOMC 12 

(39), MCMP (33). 13 

For both Level 2 and DC fast chargers, equipment costs vary greatly with power rating. 14 

Generally, Level 2 home chargers are less expensive than nonresidential chargers since they 15 

are wall-mounted in weatherproof locations, like garages. Commercial Level 2 chargers and 16 

DC fast chargers for public access are usually installed on a pedestal and exposed to the 17 

elements, adding cost to the chargers. The Rocky Mountain Institute paper (38) reported the 18 

range of Level 2 and DC fast charger costs in Table 4. According to Future Energy, a public 19 

dual-port Level 2 EVSE unit costs around $5,500 and can charge two vehicles simultaneously. 20 

Moreover, optional protective bollards, which cost approximately $400 each, and parking 21 

blocks, priced at around $600 each, may also be desired by commercial enterprises (40). 22 

Table 4. Range of Level 2 and DC Fast Charger Costs (Source: 38) 23 

Charger Type Location Power Rate Cost Range 

Level 2 Charger 
Residential 2.9 kW-7.7 kW $380 - $689 

Commercial 7.7 kW-16.8 kW $2,500 - $4,900 

DC Fast Charger Public 

50 kW $20,000 - $35,800 

150 kW $75,600 - $100,000 

350 kW $128,000 - $150,000 

In 2019, the ICCT working paper (41) provided equipment costs by charging level and number 24 

of chargers per pedestal. Costs are summarized in Table 5. 25 

Table 5. Hardware Cost by Charging Type and Number of Chargers Per Pedestal  26 

(Source: 41) 27 

Charging Level Type Chargers Per Pedestal Per Charger Cost 

Level 2 Non-networked 1 $1,182 

Level 2 Non-networked 2 $938 

Level 2 Networked 1 $3,127 

Level 2 Networked 2 $2,793 

DCFC Networked 50 kW 1 $28,401 

DCFC Networked 150 kW 1 $75,000 

DCFC Networked 350 kW 1 $140,000 

Besides the cost estimations presented in the above table for single-port DC fast chargers, (42) 28 

also estimated the cost of dual-port 50 kW DCFC, revealing a cost range of $25,000 to $35,000 29 

per charger. To estimate the cost of Level 2 and DCFC charging stations under various charging 30 

time, (43) presented cost estimates for commercial Level 2 and DC fast chargers in Table 6. 31 
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Table 6. Cost Estimation of Charger under Different Charge Time (Source: 43) 1 

Charge Time Charger Type 
Amperage 

(A) 

Voltage 

(V) 
Power (kW) 

Estimated Charger 

Cost 

4-8 hours Level 2 48 A 200-240 V 9.6 to 11.5 kW $700 – $2,000 

2-5 hours Level 2 80 200-240 16 to 19.2 $1,800 – $4,000 

1-2 hours DCFC 100 480 48 $30,000 – $40,000 

30-60 min DCFC 200 480 96 $55,000 – $65,000 

15-30 min DCFC 250 480 120 $65,000 – $75,000 

Unlike equipment costs, which are relatively static and depend on the level of charger, 2 

installation costs fluctuate over time and can be subject to market conditions. Local labor rates 3 

significantly impact DCFC installation costs, increasing up to $350 per dollar increase in the 4 

labor rate. Additionally, longer physical distance between power source to DCFC leads to 5 

higher costs for materials, labor, and hardscape, with approximately $200 per foot (44). The 6 

cost of installation also varies greatly by location, with an estimated range of $600 to $12,700 7 

for Level 2 and $4,000 to $51,000 for DCFC (37). Take Blink dual-port DCFC as an example. 8 

The median installation cost for such a pedestal was $22,626 (45). (41) also provided 9 

installation costs for EVSE by charging types and number of chargers per site, as shown in 10 

Table 7.  11 

Table 7. Installation Costs Per Charger by Type and Number of Chargers Per Site  12 

(Source: 41) 13 

 Charger Type 
# Chargers Per 

Site 
Per Charger Cost 

Level 2* 

1 $2,836  

2 $3,020  

3 to 5 $3,090  

>6 $2,305  

DCFC (50 kW) 

1 $45,506  

2 $36,235  

3 to 5 $26,964  

>6 $17,692  

DCFC (150 kW) 

1 $47,781  

2 $38,047  

3 to 5 $28,312  

>6 $18,577  

DCFC (350 kW) 

1 $65,984  

2 $52,541  

3 to 5 $39,097  

>6 $25,654  

* Public and workplace Level 2 chargers outside of California state. 14 

In general, more EVSE units installed at once usually lowers the average cost per unit, 15 

especially in commercial installations (44).  16 

CONCLUSIONS  17 

In conclusion, the electrification of transportation requires the development of charging 18 

infrastructure to support the widespread adoption of EVs. The City of Austin serves as a case 19 

study, highlighting the need for both public and private support to develop EVSE. Co-locating 20 
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private EVCS with/alongside public EVCS can maximize utilization and achieve cost-sharing 1 

while offering convenience for EV drivers. The public charging stations here are primarily 2 

Level 2 and DCFC, with approximately 462 Level 2 charging stations (with 1+ cords per station) 3 

and 37 DCFC charging stations serving the Austin area. Together, the 462 Level 2 stations can 4 

charge approximately 979 EVs simultaneously. Each Level 2 charging port serves roughly 17 5 

EVs and 413 households across the City of Austin. DCFC stations are much more expensive 6 

to deploy, and Tesla Superchargers dominate the City of Austin’s options, with Tesla’s 8 7 

supercharging stations making up 94 of the city’s 123 Level 3 charging ports. This research 8 

applies POLARIS, an ABM, to simulate both EV trips and charging behavior. Areas with more 9 

charging trips and higher charging waiting times but limited access to charging stations, 10 

particularly near existing public EVCS, parking lots, gas stations, and highways, are identified 11 

as potential sites for PP EVCS in this research. Given the high costs associated with preparing 12 

and installing EVCS, fleet CSOs may explore investing in upgrading existing public charging 13 

infrastructures in addition to co-locating with public EVCS. To evaluate the effectiveness of 14 

this PP deploying mode, future research could evaluate performance metrics, including 15 

greenhouse gas reduction, charging service usage, wait time, customer satisfaction, revenue 16 

generation, and environmental impacts.   17 
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