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              EXECUTIVE SUMMARY



EXECUTIVE SUMMARY
Public charging stations are expected to play a critical role in preparing the US market for electric vehicle adoption.  There is still a good deal of 
debate, however, about the amount, location, and level of public charging that should be installed.  Before large investments in public charging 
infrastructure are made, many stakeholders want to better understand which public charging stations EV drivers will use and why.  

STUDY PURPOSE & SCOPE
The purpose of this study is to better understand how public electric 
vehicle (EV) charging stations in North Carolina are being used by EV 
drivers and how these stations are managed by owners.  This study 
focuses specifically on the management and use of Level 2 charging 
sites for which public charging is the primary purpose.  The specific 
objectives of this study are to:

• Develop public charging station usage benchmarks for North 
Carolina,

• Identify factors affecting public charging usage,
• Profile public charging station owner management in the state, 

and
• Highlight any best practices in charging site management.

METHODOLOGY
The findings from this study are based largely on the analysis of three 
datasets:

• A statewide database of public charging sites was analyzed to 
better understand the location, ownership, access and network 
capabilities of North Carolina’s public charging infrastructure.

• Charging station usage data from public charging sites was 
analyzed to develop benchmarks for charging station use and to 
identify factors that may explain why some charging sites are used 
more than others.  

• A survey of public charging site owners in North Carolina was 
implemented to understand how these sites are being managed, 
identify common challenges faced, and learn about plans for 
additional public charging.
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CHARGING STATION USAGE ANALYSIS

MONTHLY STATION USAGE BENCHMARKS
• Median energy use across 70 public charging sites was 183 kWh per 

month, or $18 per month, assuming $0.10 per kWh. 
• Half of all public charging sites included in the analysis averaged over 

28 charge events per month.  The top sites with respect to charging 
frequency were all located in parking decks or on-street parking 
locations in downtown areas Raleigh, Durham and Charlotte.

• The typical public charging site averaged 4 unique visitors each 
month.  Half of all parking lots and garages included in the analysis 
averaged over 13 unique users per month.  These sites are mostly in 
downtown parking decks that can attract a variety of different users 
for different purposes throughout the day.  

COMPARISON WITH EV PROJECT BENCHMARKS
• Median average charging per week at Parking venues2 in North 

Carolina exceeded the EV Project benchmark established for Parking 
venues.

• Average charging station use at other public sites in the state fell just 
below the benchmarks established at similar venues during the EV 
project.

FACTORS AFFECTING STATION USAGE
• Average monthly charge events at sites with Level 2 charging fees 

falls consistently below the median usage benchmarks for public 
charging sites in North Carolina.

• Average monthly charge events at public charging sites was positively 
correlated with the variety of destinations within walking distance of 
that site, as measured by Walk Score.

• The number of electric vehicles registered in a county or metro area, 
has a strong positive relationship with average charging station usage 
per station.  Average energy use per station is highest at public sites 
in the Raleigh-Durham-Chapel Hill area, which is also home to over 
half of EV registrations in North Carolina

PROFILE OF NORTH CAROLINA’S PUBLIC CHARGING 
INFRASTRUCTURE 
• North Carolina ranks 14th among states in terms of public 

charging sites; there are currently over 220 public charging sites in 
the state, excluding auto dealer sites listed as public; 204 of these 
sites offer Level 2 charging, including a combined total of 471 
charging stations.

• The public charging station infrastructure in North Carolina is 
concentrated in the Triangle (Raleigh-Durham-Chapel Hill), the 
Greater Charlotte area, and the greater Asheville area; the highest 
levels of EV ownership can be found in these same regions.

• While a majority of charging stations are networked in most 
states, just under half of stations in North Carolina are networked; 
most of these networked stations are part of the ChargePoint 
network.

• Fees for Level 2 charging are assessed at just 12 (6%) public 
charging sites in North Carolina.  Less than half of stations in 
the state have the network capability to assessing fees.1 At the 
national level it is estimated that over a third of public charging 
sites assess fees.

• PlugShare has emerged as the preferred application for locating 
and rating public charging stations.  PlugShare’s PlugScore 
is helpful for identifying public charging sites with recurring 
problems related to station operation or access that prevent 
EV drivers from charging their vehicle.  Most sites with free, 
functioning and accessible charging stations receive high 
PlugScores.
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1There will be more stations assessing a fee in the very near future with installations going in through EVgo, Evercharge, Brightfield and others EVSE companies.
2Parking venues include large parking deck, lots and on-street parking locations that serve many different nearby destinations.  See Chapter 2 for more information on venue classi-
fications.

OWNER SURVEY FINDINGS
• Public Works or Facilities staff and Sustainability staff were most 

commonly responsible for management of charging stations, 
especially among local governments, universities and community 
colleges, which together own nearly half of all charging sites in 
the state.  Privately owned public charging stations were most 
often managed directly by business owners and administration 
departments.

• Promoting electric vehicle adoption and providing an amenity for 
visitors / employees were both selected by 80% of respondents as 
a purpose for installing public charging stations.  Sustainability or 
energy goals was a purpose for two thirds of respondents, while 
attracting EV drivers to a business or downtown district was a 
purpose for just over half. 

• Almost two thirds of respondents felt that the public charging 
stations installed by their organization were addressing their 
intended purpose.

• Over half of respondents that installed stations before 2014 or 
own more than one charging site have also had to repair or replace 
charging stations.

• Just 41% of respondents regularly monitor public charging station 
usage, and only 27% of owners without networked charging stations 
do so.

• Some owners are curious about when or whether to start assessing 
fees, but few have any plans to assess fees in the future. Most view 
free charging as an amenity that is currently provided at a nominal 
cost.  This is especially true for owners of non-networked stations, for 
whom the cost of free charging is still less expensive than retrofitting 
or installing stations with the network capabilities to assess a fee.

• Over two thirds of respondents plan to purchase additional public 
charging stations, including Level 2 stations (40%), DC Fast Charge 
stations (22%) and Tesla Supercharger stations (6%).
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                     CHAPTER 1



CHAPTER 1: INTRODUCTION
This introductory chapter explains the purpose of this study, outlines the methods used, and describes how this study builds on existing research 
into public charging.
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STUDY PURPOSE & OBJECTIVES
The purpose of this study is to better understand how public electric 
vehicle (EV) charging stations in North Carolina are being used by 
EV drivers and how these stations are managed by owners.  The 
findings from this study will be used by the NC Plug-in Electric Vehicle 
Taskforce and its members to inform the EV adoption strategies and 
to develop best practices for public charging station management.

The specific objectives of this study are to:
• Develop public charging station usage benchmarks for North 

Carolina,
• Identify factors affecting the frequency of public charging station 

use,
• Profile ownership and management trends for public charging 

stations in the state, and
• Highlight any best practices in charging site management.

SCOPE
This study evaluates the use and management of the Level 2 public 
charging station network in North Carolina.  This study also focuses on 
sites for which public charging is one of the primary purposes.  

• Stations and sites excluded from this assessment are outlined 
below.

• DC Fast Charge stations in North Carolina were not evaluated as 
part of this study.  

• Level 2 charging sites owned by Auto Dealers, which comprise 
approximately 60 sites across the state, were not included in this 
study. 

• While workplace locations listed as open to the public in the AFDC 
database were included in this study, usage data was not collected 
from charging stations at these sites.
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METHODOLOGY

BACKGROUND RESEARCH
This study began with a review of previous research conducted on 
public charging station use, such as national reports released as part 
of the EV Project and a 2014 study of public charging station use for 
the Town of Cary [FIGURE 1.1].  Many of the metrics for charging 
station use are based on those developed in these previous reports 
and studies.  This review was also used to identify questions and 
issues related to public charging that had yet to be investigated.  

FIGURE 1.1: METHODOLOGY

THE NC ELECTRIC VEHICLE CHARGING STATION DATABASE
Much of the analysis for this study was conducted using the NC 
EV Charging Station Database, a database of public charging sites 
in North Carolina that was developed at the outset of the study to 
describe the existing characteristics of the state’s public charging 
network.  The original records for this database were downloaded 
from the national database of electric vehicle charging sites 
maintained by the US Department of Energy’s Alternative Fuels 
Data Center (AFDC).  New charging site attributes were then created 
in the database for primary and secondary data collected as part 
of the study. TABLE 1.1 provides a simplified sample of the types 
of information compiled in this database.  Each site was given a 
primary venue classification based on categories established by the 
EV Project.  Additional attributes for each site were also collected 
from PlugShare and Walk Score to measure the user experience at 
stations and the density of nearby destinations, respectively.3 In 
the later stages of the study owner survey responses and charging 
station usage data were added as attributes in this database.  The 
information collected in this database provides the opportunity 
for additional research into public charging sites that is beyond the 
scope of this study.

TABLE 1.1: SAMPLE ATTRIBUTES FROM THE NC EVCS DATABASE

Alternative Fuels Data Center EV Project Walk Score PlugShare Data Request Owner Survey
Site Address # of Level 

2 Stations
EVSE Make Primary 

Venue 
Walk Score Plug Score PlugShare 

Check-ins
Avg. kWh per 
month

EVCS Monitoring 
Method

100 Main St 2 None Parking Deck 71 10 18 260 SD Card
200 Church St 1 Charge Point Retail 69 9 35 134 ChargePoint
300 Maple Ave 2 GE Muni. Bldg. 22 8.2 8 182 GE WattStation 

Connect

3More information on PlugShare and Walk Score can be found in Chapter 2.
4EPRI, Guidelines for Infrastructure Planning, June 2014, http://www.epri.com/
abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002004096&Mode
=download  
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CHARGING STATION DATA REQUEST
Charging station usage data from public charging stations was 
analyzed to develop benchmarks for charging station usage and 
to identify factors that may explain why some charging sites are 
used more than others.  Charging station usage data from January 
2013 to July 2015 was collected from 25 public charging station 
owners for 72 public sites listed in the AFDC database.  Usage data 
provided by owners came in the form of exported data from online 
charging networks and meter data collected from stations or utility 
bills.  Measures of average charging station use were developed for 
various venue types to help establish benchmarks that could be used 
to identify high and low use public charging sites.  These statewide 
benchmarks were also compared against national benchmarks 
established during the EV Project to assess the relative state public 
charging in North Carolina.  Measures of charging station use, such as 
average kWh per month, were also added as attributes in the NC EVCS 
Database for each of the 72 public sites in order to identify other site 
attributes that may influence to popularity of public charging sites, 
such as the Venue or the Walk Score [TABLE 1.1].

OWNER SURVEYS
The analysis of owner surveys provided insight into how public 
charging sites are being managed across the state.  In August 2015 an 
online survey was distributed to public charging station owners listed 
in the NC EVCS Database.  Survey responses were received from 61 
owners that manage a total of 136 public charging sites, representing 
two thirds of the statewide total.

BACKGROUND

THE PURPOSE OF PUBLIC CHARGING
The EPRI (Electric Power Research Institute) charging pyramid is 
frequently used to illustrate the three locations where EV drivers are 
expected to charge their vehicles and the relative amount of time 
spent charging at each location [FIGURE 1.2].

The majority of charging for most EV drivers is expected to occur in 
residential locations overnight. The second most utilized location 
for charging will likely be at the workplace where vehicles are 
often parked for 8 to 9 hours, providing more than enough time to 
replenish the electricity used on the drive to work.

Public charging access is represented as the tip of the pyramid – the 
least likely to be fully utilized, but still fulfilling a critically important 
role.  EPRI has identified four main objectives for secondary charging 
infrastructure at public and workplace locations.4 Level 2 public 
charging stations address objectives 1 and 2 listed below.

1. Add electric miles to plug-in hybrid electric vehicles (Level 2).
2. Build consumer acceptance of battery electric vehicles by 

reducing “range anxiety” (Level 2 or DC Fast Charge).
3. Support electric vehicle ownership for occupants of multifamily 

dwellings (DC Fast Charge).
4. Enable longer trips for all electric vehicle drivers (DC Fast 

Charge).

In addition to these objectives focused on promoting EV adoption, 
there are several other popular reasons why an organization may 
install public charging stations.  Public charging stations are often 
installed to:
• Address organizational sustainability or energy reduction goals, 
• Provide an amenity for visitors or customers, 
• Enhance the public image or brand of their organization, or 
• Attract EV drivers to a downtown or retail center.

FIGURE 1.2 EPRI CHARGING PYRAMID
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TERMINOLOGY
Throughout the report are references to charging stations and 
charging sites, which are easily confused.  For this reason, specific 
definitions for each term are provided below:

• A Station is defined as an individual outlet.  A dual cord charging 
unit is counted as two stations [FIGURE 1.3].

• A Site is defined as an address.  A charging site may have multiple 
charging stations.

• An Owner is defined as the organization that owns the charging 
station.  Many larger public charging station owners maintain 
charging stations at multiple sites.

FIGURE 1.3 CHARGING SITES AND STATIONS
 

EXISTING RESEARCH
This study adds to a small but growing body of research into the 
use of public electric vehicle charging stations.  Many stakeholders 
are interested in the learning more about actual charging behavior 
of EV drivers at public sites and factors that explain why some sites 
perform better than others.  This research is needed guide future 
decisions about how much public infrastructure to install and 
where to install it.  The most extensive research of public charging 
behavior was conducted as part of the EV Project. The only study of 
public charging station use in North Carolina was a report released 
by Advanced Energy on three public sites maintained by the Town 
of Cary.  No publicly available research to date has focused on the 
use of public charging stations across North Carolina as a whole 
or its metro areas.  The only other statewide assessment of public 
charging infrastructure was conducted in 2014 in Washington State.5   
Companies such as ChargePoint and PlugShare also provide and sell 
data that they collect on charging station usage.  This data is very 
detailed in many cases, but the ability to assess charging station 
usage at public charging stations is limited.  Major findings from the 
EV Project and the Town of Cary report are discussed below.

EV PROJECT
The EV Project was an electric vehicle infrastructure demonstration 
project funded by the US Department of Energy and private sector 
partners.  The project deployed over 12,000 residential and public 
Level 2 charging stations and approximately 8,300 electric vehicles 
to study vehicle and charging station usage trends, including the 
frequency of public charging station usage.  From September 2012 
to December 2013 the EV Project measured average weekly charging 
station usage for public charging sites and established benchmarks 
for usage frequency by venue.6 This study found that public charging 
sites averaged 4 to 7 charge events per week [FIGURE 1.4].  The 
public charging venues with the highest median usage frequency 
included Parking Lots / Garage sites, Retail sites, and Workplace sites.

5Assessing the Electric Vehicle Charging Network in Washington State; 
6Data collected for this study from charging stations in North Carolina varied in length, dated from as early as January 2013 to as late as July 2015.
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FIGURE 1.4: AVERAGE WEEKLY CHARGE EVENTS BY VENUE FOR EV PROJECT PUBLIC CHARGING SITES
SOURCE: INL



16   INTRODUCTION   NORTH CAROLINA’S ELECTRIC VEHICLE CHARGING NETWORK

There was no deployment of charging stations in North Carolina as 
part of the EV Project.  For this reason there is very little data on the 
use of public charging stations in North Carolina.  This study uses the 
venue categories show in FIGURE 1.3, but does not assess station 
usage for venues where public charging was not a primary purpose, 
such as Workplace or Multi-Family sites.

TOWN OF CARY EVCS PILOT PROJECT
The Town of Cary Electric Vehicle Charging Station Pilot Project 
Analysis included an analysis of charging station use at the Town’s 
three public charging sites.  Average charging station usage ranged 
from 20 to 27 charge events per month, and in some cases included 

TABLE 1.2: TOWN OF CARY EVCS PILOT PROJECT RESULTS
SOURCE: ADVANCED ENERGY, TOWN OF CARY ELECTRIC VEHICLE CHARGING STATION PILOT PROJECT ANALYSIS, 2014.

Owner Cary, Town of Charlotte, City of Raleigh, City of
Public Charging Site Community Center Cary Arts Center Operations Center All Sites (31) All Sites (23)
Data Analysis Time Period Aug. 2012 to Sept. 2014 Sept. 2013 to Sept. 2014 June 2014 to Sept. 2014

Station Make Eaton GE Siemens Multiple Multiple
Number of Stations 2 2 2 31 23
User Public Public Public / Fleet Public / Fleet Public / Fleet
Avg. Charge Events / Month 27 23 20 15 13
Avg. kWh / Month 257 89 134 92 1,373
Avg. Cost / Month $19.54 $6.75 $10.20
PlugScore 10 8.4 4.9

   
        

fleet charging [TABLE 1.2].  In addition, the user experience at each 
charging site was evaluated based on rating given by EV drivers using 
the PlugShare mobile phone app.  These sites were not classified by 
venue, but the primary venue for all three sites was a Public Building 
facility operated by the Town.  Aggregate benchmarks were also 
collected from the City of Charlotte and the City of Raleigh.

This study builds on findings and methods from these two reports 
to better understand the use and management of public charging 
stations in North Carolina and develop benchmarks for venues with 
similar usage patterns.  
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CHAPTER 2
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CHAPTER 2: PUBLIC CHARGING INFRASTRUCTURE IN 
NORTH CAROLINA
This chapter provides an overview of the public electric vehicle charging infrastructure in North Carolina and findings from a preliminary analysis 
of this infrastructure in terms of its distribution, ownerships, functionality, and a variety of other attributes that may help explain the frequency of 
charging station usage at these sites.

KEY FINDINGS
• North Carolina ranks 14th among states in terms of public 

charging sites; there are currently over 220 public charging sites in 
the state, excluding auto dealer sites listed as public; 204 of these 
sites offer Level 2 charging, including a combined total of 471 
charging stations.

• With approximately 3,400 EV registrations as of 2014, North 
Carolina ranked 18th overall and 31st on a per capita basis in 
terms of EV ownership.

• The public charging station network in the North Carolina is 
concentrated in the Triangle (Raleigh-Durham-Chapel Hill), the 
Greater Charlotte area, and the greater Asheville area; the highest 
levels of EV ownership can be found in these same regions.

• Parking venues such as large parking decks and other large 
parking areas with charging stations account for nearly 60 sites, 
and 28% of the public charging sites in the state. Retail venues, 
such as shopping centers or grocery stores, account for 32 public 
charging sites.  Education, Workplace and Public Building venues 
each account for approximately 13% public charging sites in the 
state.

• While a majority of charging stations are networked in most 
states, just under half of stations in North Carolina are networked; 
most of these networked stations are part of the ChargePoint 
network.

• Fees for Level 2 charging are assessed at just 12 (6%) public 
charging sites in North Carolina.  Less than half of stations in the 
state are currently capable of assessing fees.  At the national level 
it has been estimated that roughly a third of public sites assess a 
fee for charging.

• Half of all public charging sites in North Carolina are located 
in areas with low Walkability scores, indicating a low density 
of destinations within walking distance of charging stations.  A 
relatively low density of nearby destinations could help explain 
lower than average charging station use, especially in cases where 
the primary venue can only attract a limited number of visitors.

• Low PlugScores are helpful for identifying public charging sites 
with recurring issues related to station operation or access that 
prevent EV drivers from charging their vehicle.
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THE NATIONAL CONTEXT

CHARGING STATIONS
Based on the AFDC database of electric vehicle stations, there 
were approximately 8,600 public charging sites in the US as of 
July 2015. These sites include a combined total of 18,379 Level 
2 stations and 2,126 DC Fast Charge stations.  Almost a fourth 
of all public charging sites are located in California [TABLE 2.1]. 
Many of the early charging stations installed between 2010 and 
2012 were done so with federal Recovery Act grant funding.  
Since this federal funding came through multiple channels and 
competitive grants, public charging networks are still heavily 
concentrated in states and metro areas that were included in 
these charging station deployment and EV Readiness projects.

North Carolina ranks 14th among states in terms of public 
charging sites; there are currently over 200 public charging sites 
in the state, excluding auto dealer sites listed as public [TABLE 
2.1].  Although North Carolina was not included in charging 
station deployments that occurred as part of the EV Project, 
other federal ARRA funds were used by state agencies, Clean 
Cities Coalitions, utilities and other stakeholders to deploy 
public charging infrastructure as part of EV readiness initiatives.  
Since that time a growing share of public charging stations 
have been installed with exclusively private funding by retail 
businesses and other private organizations [FIGURE 2.6].

TABLE 2.1 PUBLIC CHARGING SITES AND EV REGISTRATIONS BY STATE
SOURCES: EPRI; ALTERNATIVE FUELS DATA CENTER

Rank State Public 
Charging 
Sites

 Rank State EV 
Registrations

1 California 23.53%  1 California 45.23%
2 Texas 5.80%  2 Georgia 5.58%
3 Washington 5.29%  3 Washington 4.41%
4 Florida 4.91%  4 New York 4.04%
5 New York 4.75%  5 Florida 3.71%
6 Oregon 4.43%  6 Texas 3.58%
7 Illinois 3.71%  7 Michigan 3.16%
8 Georgia 3.40%  8 Illinois 2.40%
9 Tennessee 3.18%  9 New Jersey 2.15%
10 Massachusetts 3.07%  10 Oregon 2.04%
11 Arizona 2.98%  11 Maryland 1.80%
12 Maryland 2.70%  12 Pennsylvania 1.65%
13 Michigan 2.68%  13 Massachusetts 1.65%
14 North Carolina 2.59%  14 Arizona 1.57%
15 Colorado 2.33%  15 Colorado 1.44%
16 Hawaii 2.12%  16 Ohio 1.37%
17 Minnesota 1.92%  17 Virginia 1.31%
18 Virginia 1.87%  18 North Carolina 1.21%
19 Connecticut 1.69%  19 Hawaii 1.09%
20 Pennsylvania 1.62%  20 Minnesota 1.00%
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ELECTRIC VEHICLES
In 2015 the US is approaching 400,000 electric vehicle registrations.7 
Half of all EV owners are located in the Pacific Coast states, with 
California alone accounting for 45% of national EV registrations.  
Georgia, where there are over 15,500 electric vehicle owners, 
accounts for the next largest share of EV registrations.
Although local stakeholders within North Carolina have done much 
to promote EV adoption through Community EV Readiness plans and 
grants for the installation of public charging stations, electric vehicle 
ownership in the state is still relatively low.  In terms of electric 
vehicle ownership, North Carolina ranks 18th overall and 31st on a 
per capita basis, with approximately 3,400 EV registrations [FIGURE 
2.1].  

NORTH CAROLINA’S PUBLIC CHARGING INFRASTRUCTURE
As of July 2015, North Carolina’s public electric vehicle charging 
network included 229 charging sites, or 210 when auto dealer sites 
are excluded [TABLE 2.2].  This study focused on the 204 sites in the 
state with Level 2 public charging, which includes a combined total of 
471 Level 2 stations.  There are an additional 6 public charging sites 
with only DC Fast Charge stations; these sites were not assessed as 
part of this study.8

GEOGRAPHIC DISTRIBUTION OF PUBLIC CHARGING SITES AND 
ELECTRIC VEHICLES
The public charging station network in North Carolina is concentrated 
in the Triangle (Raleigh-Durham-Chapel Hill), the Greater Charlotte 
area, and the greater Asheville area [FIGURE 2.2].  Other metro 
areas, such as the Piedmont Triad (Winston-Salem / Greensboro) and 
Wilmington, have comparatively few public charging sites.  There are 
very few public charging sites outside of these metro areas, and many 
counties have no public charging sites when auto dealer sites are 
excluded [FIGURE 2.3].

Electric vehicles are registered in almost all counties in North 
Carolina, but the highest concentrations are in those same counties 
where public charging sites are concentrated [FIGURE 2.3].  Plug-in 
Hybrid Electric Vehicles (PHEVs), such as the Chevy Volt, represent 
a majority of EVs registered in most counties across the state.  In 
the Triangle area, however, a majority of registered EVs are Battery 
Electric Vehicles (BEVs) like the Nissan Leaf.  The Triangle area is also 
the region with the highest number of electric vehicles per capita.

TABLE 2.2: PUBLIC CHARGING SITES & STATIONS IN NORTH CAROLINA

Site Type Sites 
(Addresses)

Level 2 
Stations

DCFC / 
Tesla SC 
Stations

Public, Level 2 204 471 3
Public, DC Fast Charge / 
Tesla Supercharger Only

6 0 38

Auto Dealer 19 80 19
Total 229 551 60

8Three public sites in North Carolina have both DC Fast Charge and Level 2 stations.  These sites are included in the study.
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FIGURE 2.1: US PUBLIC CHARGING STATIONS AND EV REGISTRATIONS BY STATE
SOURCE: ALTERNATIVE FUELS DATA CENTER; ELECTRIC POWER RESEARCH INSTITUTE
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FIGURE 2.2: PUBLIC CHARGING SITES IN NORTH CAROLINA 9

CHARGING NETWORKS
The functionality of the charging stations installed across North 
Carolina and the nation varies greatly depending on whether stations 
are networked, which allows owners remotely control access to 
stations, assess fees, and monitor station usage.  While a majority of 
public charging stations in most states are networked, just under half 
of stations in North Carolina are networked [FIGURE 2.4].  A majority 
of the networked charging stations in the United States are part of the 
ChargePoint network; within North Carolina 31% of public charging 

sites use the ChargePoint network.11  The remaining networked public 
charging sites in North Carolina include a dozen GE stations on the 
WattStation Connect network and several other sites on networks 
such as Blink and SemaCharge.  In addition, the City of Raleigh has 
remote access to all of their public stations through a custom network 
provided by Periscope.  These networked stations have been installed 
at public charging sites across North Carolina and in almost every 
metro area [FIGURE 2.5].  
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FIGURE 2.3: NC PUBLIC CHARGING SITES AND ELECTRIC VEHICLE REGISTRATIONS BY COUNTY, 201410 

SOURCE: ALTERNATIVE FUELS DATA CENTER; NC DMV

9Three public sites in North Carolina have both DC Fast Charge and Level 2 stations.  These sites are included in the study, but are shown as DC Fast Charge sites in FIGURE 2.2
10Battery Electric Vehicles (BEVs), such as the Nissan LEAF or Tesla Model S, are propelled by one or more electric motors that receive power from an onboard battery. The driving 
range for most BEVs is relatively limited when compared with gasoline powered vehicles. Plug-in hybrid electric vehicles (PHEVs), such as the Chevy Volt, have a gasoline engine as 
well as an electric motor that can propel the car.  The onboard battery on a PHEV is generally much smaller than those found in BEVs.
11This report relies heavily and charging station usage data exported from the ChargePoint network and WattStation Connect
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FIGURE 2.4 PUBLIC CHARGING NETWORKS IN US BY STATE
SOURCE: ALTERNATIVE FUELS DATA CENTER
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FIGURE 2.5 CHARGEPOINT 
STATION

FIGURE 2.6 PUBLIC CHARGING SITES IN NORTH CAROLINA BY NETWORK

OWNERS
A large number of the original charging stations in North Carolina were installed by public organizations in 
2011 and 2012 as part of EV readiness initiatives, most often supported with federal Recovery Act grant 
funding.  Over time, however, more private organizations have started to see a business case for installing 
public charging stations.  Ownership of public charging stations in North Carolina is now evenly divided 
between public and private organizations [FIGURE 2.7].

A third of all public charging sites in North Carolina are owned by local governments; a large share of 
these charging stations are owned by the City of Raleigh and the City of Charlotte.  The second largest 
category of public charging station owners include universities and private employers.  Many of the 
charging stations in downtown areas are owned by parking management companies or property 
management companies, which together account for over 11% of public charging sites in the state.  
When various retail owners are combined they account for 14% of all sites.  Brightfield Transportation 
Solutions, a charging station service provider categorized under “Other” in FIGURE 2.8, also owns a large 
number of charging stations across the state.



FIGURE 2.7: PUBLIC CHARGING STATION OWNERSHIP IN 
NC, 2010 TO 2015

FIGURE 2.8 PUBLIC CHARGING SITES IN NORTH CAROLINA BY OWNER TYPE

TABLE 2.3: PRIMARY VENUES 

Education Training facilities, universities, or schools.

Fleet EVSE known to be used primarily by commercial or government fleet vehicles. 
Hotels Hotel parking lots provided for hotel patron use.
Leisure 
Destination

Parks and recreation facilities or areas, museums, sports arenas, or national parks or monuments.

Medical Hospital campuses or medical office parks.
Multi-Family Parking lots serving multi-family residential housing (also referred to as multi-unit dwellings).
Non-Profit Churches, charitable organizations, Chambers of Commerce, and other meeting places operated by non-profits.
Parking Parking lots or garages that are operated by private parking management companies, property management companies, or 

municipalities that offers direct access to a variety of venues. Municipal on-street parking is also included in this venue category.
Public Building City, county, state, or federal government facilities.
Retail Retail locations both large and small, such as shopping malls, strip malls, and individual stores.
Transportation 
Hub

Parking locations with direct pedestrian access to other forms of transportation, such as parking lots at airports, park & ride lots 
and metro rail  stations

Workplace Business offices, office parks or campuses, or industrial facilities.
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VENUES
During the EV Project categories were created to classify public 
charging sites by venue [TABLE 2.3].  This study classifies public 
charging stations in North Carolina into those venue types. This venue 
classification gives a broad definition of the site location and provides 
a general perspective on the reason an electric vehicle driver would 
be utilizing that location.  Categorizing public charging sites by venue 
allows for an apples-to-apples comparison between sites with similar 
purposes and usage patterns; this also allows for a comparison of 
median charging station usage for North Carolina venues with similar 
benchmarks established as part of the EV Project, which included 
public charging sites across the country.

Parking venues such as large parking decks and other large parking 
areas with charging stations account for nearly 60 sites, and 28% of 
the public charging sites in the state [FIGURE 2.9]. Retail venues, such 
as shopping centers or grocery stores, account for 32 public charging 
sites.  Education, Workplace and Public Building venues each account 
for approximately 13% public charging sites in the state.

FIGURE 2.9: PUBLIC CHARGING SITES IN NORTH CAROLINA BY VENUE

FEES FOR CHARGING
Based on data from the AFDC database, fees for Level 2 charging are 
only assessed at 6% of public charging sites in North Carolina [TABLE 
2.4].  Fees for charging were documented at 12 different sites, but are 
based on policies of just 4 or 5 different owners.  A recent report by 
PlugShare on charging trends at the national level estimated that 37% of 
public charging sites (5,124 sites) in the US assess fees for charging. 12

Less than half of charging stations in the state have the network 
capabilities usually used to assess fees for charging [FIGURE 2.5].  A 
majority of the stations capable of assessing fees are on the ChargePoint 
network which allows the owner to determine the fee.13 Networks 
with standard fees, such as Blink and Aerovironment14, have little or no 
presence in North Carolina [FIGURE 2.5].

FEES FOR PARKING
Roughly a quarter of public charging sites are at locations where parking 
fees are assessed [TABLE 2.4].  Most of these public charging sites with 
parking fees are found in downtown parking decks where parking is 
at a premium.  Charging sites with parking fees were also common at 
Airports and University campuses.

12Plugincars.com. PlugShare Reveals Status of EV Charging, Via Charts. April 2015.
13Idaho National Laboratory staff involved with the EV Project have estimated that 
fees are assessed at 30% of all ChargePoint stations in the US. Source: Charging 
Infrastructure Use Profiles and Installation Costs for 17,000 Units (SLIDES) Washington, 
D.C. - January 2015
14Blink implemented fees for charging in 2012, which range from $1 to $2 per hour 
connected.  Aerovironment began charging a monthly subscription fee of $19.99 for 
unlimited charging and $4 per session for individual Level II charging sessions.  Source: 
Charging Infrastructure Use Profiles and Installation Costs for 17,000 Units
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FIGURE 2.10: CHARGING SITE AT ON-STREET PARKING LOCATION CATEGORIZED AS PARKING VENUE
SOURCE: PLUGSHARE

TABLE 2.4 FEES FOR CHARGING AND PARKING AT PUBLIC 
CHARGING SITES IN NORTH CAROLINA BY VENUE 

Venue Total Sites Charging Fee Parking Fee

Parking 58 4 36
Retail 32  
Education 28 5 5
Public Building 27 2  
Workplace 27  1
Leisure 11  1
Transit 6  1
Hotel 5   
Airport 4  3
Multi-Family 3 1  
Medical 2  
Non-Profit 2   
Total 205 12 47
Percent of Total 100% 6% 23%

TABLE 2.5: ACCESS HOURS FOR PUBLIC CHARGING SITES IN NORTH CAROLINA 
BY VENUE

Venue 24 hours 
daily

Business 
hours

Evenings and 
weekends

Unknown 
hours

Total 
Sites

Parking 50 7 1 58
Retail 22 9 1 32
Education 22 1 4 1 28
Public Building 25 2 27
Workplace 16 4 1 6 27
Leisure 9 1 1 11
Transit 6 6
Hotel 2 3 5
Airport 3 1 4
Multi-Family 2 1 3
Medical 1 1 2
Non-Profit 2 2
Total 160 22 5 18 205
Percent of Total 78% 10% 2% 9% 100%
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ACCESS
Over three fourths of public charging sites in North Carolina are believed 
to be open 24 hours daily [TABLE 2.5].  Approximately 10% of public 
charging sites restrict charging to business hours or garage hours, which 
limits after hours and overnight charging.  These policies are common 
at retail, workplace and parking deck venues. Universities often have 
permit parking that is reserved during the day for faculty and staff, but 
open to the public on weekends and evenings. Access hours for stations 
are not always well publicized and in some cases charging stations are 
so new that policies have yet to be established for who can use charging 
stations and when.15

WALK SCORE
Assuming that public charging station use may be influenced by the 
number and variety of destinations within walking distance of a charging 
site, a metric for the walkability of an address could help explain why 
some charging sites are used more than others.  Walk Score measures 
the pedestrian friendliness of an address using a 100 point scale based 
on the variety of destinations within walking distance of that address, 
such as restaurants, retail, schools, and parks [FIGURE 2.11 & 2.12].  
Points are awarded based on the distance to amenities in each category. 
Amenities within a 5 minute walk (.25 miles) are given maximum points. 
More distant amenities receive fewer points, and no points are given 
after a 30 minute walk.

A Walk Score was collected for every charging site in the NC EV Charging 
Station Database, using the address listed for that charging site.  Walk 
Scores for each public charging site are shown in FIGURE 2.13, organized 
by venue.  Half of all public charging sites had a Walk Score below 53, 
which scores as “Car Dependent” or “Somewhat Walkable” [FIGURE 
2.12].  Charging sites at large Parking venues, which are built specifically 
to serve multiple destinations, had a median Walk Score above 80, 
which indicates a very walkable address with many nearby amenities.  
A high Walk Score may help explain why some charging sites are used 
more than others; this is especially true in cases where the venue is a 
Parking, Public Building or Retail venue.  Walk Score may be less helpful 
in predicting charging station usage at Airport and Park & Ride venues. 

FIGURE 2.11: SCREENSHOT FROM WALK SCORE APP FOR CARY ARTS 
CENTER
SOURCE: WALK SCORE

FIGURE 2.12: WALK SCORE DESCRIPTIONS
SOURCE: WALK SCORE

15In some instances private charging stations have also been incorrectly listed as open 
to the public by users of mobile charging station locator apps such as PlugShare.
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PLUGSHARE AND THE PLUGSCORE
PlugShare provides an online and mobile based app that allows EV 
drivers and other users to locate and rate charging stations.  A PlugScore 
rating is given to each charging site after a certain number of users 
have “checked-in” at that site and given it a positive or negative rating 
[FIGURE 2.14].  PlugShare users can also add new public charging sites, 
photos, and site information such as access hours and the number of 
charging stations. Because the overwhelming majority of public charging 
sites in North Carolina are on PlugShare, this rating tool provides a 
useful tool for measuring EV driver satisfaction with public charging 
sites.

FIGURE 2.15 shows the PlugScore and the total number of PlugShare 
check-ins for all charging sites in North Carolina as of July 2015.  

FIGURE 2.13: WALK SCORES FOR PUBLIC CHARGING SITES ORGANIZED BY VENUE

Annotations for specific sites summarize user comments from PlugShare 
check-ins for that site.16  If a charging station is functioning and free 
to use, most PlugShare users will give the site a positive rating.  
Attributes such as proximity to nearby destinations do not appear to 
have much influence on the PlugScore for a station.  Low PlugScores 
are usually given to sites with issues related to charging station 
operation or access.  Charging station issues often include stations 
have failed to unlock, failed to deliver a charge, or were simply out of 
order.  Access issues usually involve sites with restricted access hours, 
parking stalls that are occupied by electric vehicles for long periods of 
time, and parking stalls that are occupied by non-electric vehicles.  A 
PlugScore below 7 is usually found at sites where multiple PlugShare 
tusers have been unable to charge their vehicle due to such issues.

16Sites shown in grey at the bottom of the chart in FIGURE 2.15 are sites for which there are not enough PlugShare ratings to calculate a PlugScore

FIGURE 2.14: SCREENSHOTS FROM PLUGSHARE 
APP FOR CARY ARTS CENTER
SOURCE:PLUGSHARE
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FIGURE 2.15: PLUGSCORE AND PLUGSHARE CHECK-INS FOR PUBLIC EV CHARGING SITES IN NORTH CAROLINA
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                     CHAPTER 3



CHAPTER 3: CHARGING STATION USAGE 
ANALYSIS
This chapter presents findings from the analysis of charging station usage data collected from public charging stations across North Carolina.  
Chapter contents include a summary of the sites that provided usage data, benchmarks for charging station usage by venue, a comparison with EV 
Project benchmarks, and a summary of factors related to the frequency of charging station usage.

KEY FINDINGS

MONTHLY STATION USAGE BENCHMARKS
• The median usage frequency across all venues was 28 charge 

events per month.  This median average for monthly charge 
events per site ranged from 49 at Parking sites to 12 at Public 
Building sites.  The top sites with respect to charging frequency 
were all located in parking decks or on-street parking locations in 
downtown areas Raleigh, Durham and Charlotte.

• The median of average monthly energy use across the 70 sites 
providing usage data was 183 kW, or $18 per month, assuming a 
$0.10 per kWh cost of energy. 

• Parking venues have a median average of 286 kWh per month. 
Median average energy use at Park & Ride venues is also relatively 
high at 257 kWh per month, reflecting the longer dwelling times 
of vehicles parked in these lots.

• The median average for unique users per month across all sites 
was 4, meaning that the typical public charging site saw 4 unique 
visitors each month.  Half of all parking lots and garages average 
over 13 unique users per month.  These sites are mostly in 
downtown parking decks that can attract a variety of different 
users for different purposes throughout the day.  

COMPARISON WITH EV PROJECT WEEKLY BENCHMARKS
• The median of average weekly charge events at Parking venues in 

North Carolina was 11.7, exceeding the EV Project benchmark of 9.4 
charge events per week.

• At Public Building sites, however, the median of 4.7 average charge 
events per week fell well below the EV project benchmark of 7.6.

• Across all venues in North Carolina the median usage frequency was 
8.3 charge events per week, which was just above the EV Project 
median of 7.

FACTORS AFFECTING STATION USAGE
• Fees for Level 2 charging are assessed at just 12 sites in North 

Carolina17; average monthly charge events and energy use at these 
sites with charging fees falls consistently below the median usage 
benchmarks for Parking and Public Building venues.

• There was a clear positive relationship between the Walk Score for 
a site and the average monthly charge events. 

• The number of electric vehicles registered in a county or metro 
area, appears to have strong positive relationship on average 
charging station usage per station.  Average energy usage per 
station is highest at public sites in the Raleigh-Durham-Chapel Hill 
area, which is also home to over half of EV registrations in North 
Carolina

17There will be more stations assessing a fee in the very near future with installations going in through EVgo, Evercharge, Brightfield and others EVSE companies.
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SUMMARY OF SITES PROVIDING STATION USAGE DATA
Charging station usage data was collected from 25 owners for 72 sites 
and 177 stations.  This sample represents 35% of all public charging 
sites in the state [FIGURE 3.1].  When workplace and multifamily 
venues open to the public are excluded, the sample represents 41% 
of public charging sites.
 
Those sites for which data were collected are concentrated in the 
Triangle, Charlotte and Asheville metro areas; over 85% of the state’s 
public charging sites are located in one of these three areas.  These 
three metro areas are also home to three fourths of electric vehicles 
registered in North Carolina.

The timeframe for usage data included in this analysis is January 2013 
to July 2015.18  A representative sample of charging station usage data 

FIGURE 3.1 SUMMARY OF OWNERS AND SITES PROVIDING EVCS 
USAGE DATA

FIGURE 3.2 MAP OF SITES PROVIDING EVCS USAGE DATA
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was collected across all public charging venues in the state with the 
exception of retail venues, such as shopping malls, grocery stores, 
and smaller retail establishments. Charging station usage data was 
provided in the form of exported data from charging station networks 
and meter data collected from station meters or utility bills.19

MEASURING CHARGING STATION USAGE FREQUENCY
This study measures the frequency of charging station usage at public 
charging sites with four primary metrics: 

• the frequency of charge events,
• the amount of energy used, 
• the number of unique users at each site, and
• the cost of energy.

18A minimum of 3 months of data was required for each site included in the analysis.
19Permission was received from several owners to highlight specific sites with above average charging station use.
20The number of charging sites included in the analysis varies for each metric.  There were 70 sites for which data on monthly energy use (kWh) was available, 57 sites with data 
on charge events, and 35 sites with data on unique users.

CHARGE EVENTS
The frequency of charging is measured in terms of average monthly 
charge events per site.  FIGURE 3.3 shows the distribution of average 
monthly charge events for all sites that provided charging station 
usage data.  Each public charging site is represented by a dot, 
which is categorized into one of seven primary venues.20 The blue 
line shows the median usage frequency across all sites, while the 
grey lines mark the median usage frequency for each venue.  The 
median usage frequency across all venues was 28 charge events per 
month.  This median of average monthly charging ranged from 49 
charge events at Parking sites to 12 charge events at Public Building 
sites [FIGURE 3.3]. The top sites with respect to charging frequency 
were all located in parking decks or on-street parking locations in 
downtown areas Raleigh, Durham and Charlotte.
 

FIGURE 3.3 AVERAGE MONTHLY CHARGE EVENTS PER SITE BY VENUE
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ENERGY USE
Energy use is measured in terms of average monthly kilowatt-hours 
per site. The median of average monthly energy use across the 70 
sites providing usage data was 183 kWh [FIGURE 3.4].   Parking 
venues have a median average of 286 kWh per month. Median 
average energy use at Park & Ride venues is also relatively high at 
257 kWh per month, reflecting the longer dwelling times of vehicles 
parked in these lots.  Several of the Parking sites with high energy use 
were also used for workplace charging, which is also associated with 
longer parking times and higher energy use.  The top ten sites with 
the highest monthly energy use included downtown Parking decks, as 
well as one Airport site and one Park & Ride site.  

There is a strong relationship between charge events and energy use, 
as shown in FIGURE 3.5, demonstrating that these measures can be 
used interchangeably in many situations to measure the frequency of 
charging station usage.21

 

FIGURE 3.4 AVERAGE MONTHLY ENERGY USE PER SITE (KWH) BY VENUE

FIGURE 3.5 ENERGY USE AND CHARGE EVENTS AT PUBLIC 
CHARGING SITES IN NC
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FIGURE 3.6 AVERAGE MONTHLY UNIQUE USERS PER SITE BY VENUE

UNIQUE USERS
Measuring the number of unique users at a site can help to highlight 
the total number of EV drivers who are benefiting from public 
charging sites on a monthly or weekly basis.  The median average 
for unique users per month across all sites was 4, meaning that 
the typical public charging site saw 4 unique visitors each month 
[FIGURE 3.6].  The number of unique users is higher for parking lots 
and garages, which attract a variety of different users for different 
purposes throughout the day.  The typical Parking site included in the 
study had 13 unique users per month.  In comparison, Public Building, 
Education and Park & Ride venues saw only 2 to 4 unique users per 
month.22   

21While both types of data allow for the analysis of energy usage, individual 
charge events can only be measured with data exported from online net-
works, such as ChargePoint and WattStation Connect.  As a result, analyses of 
charge events in this study are based on a smaller sample size than analyses 
of energy use, which also includes data from non-networked stations.
22The number of unique users can be used to assess turnover at high demand 
sites and to determine whether charging time limits or fees are needed.

  NORTH CAROLINA’S ELECTRIC VEHICLE CHARGING NETWORK   CHARGING STATION USAGE ANALYSIS   37



COST OF ENERGY
The cost of energy metric is simply a function of the average monthly 
energy use for each site and the average cost of energy per kilowatt-
hour (kWh).  Assuming a rate of $0.10 per kWh, the median average 
cost of energy per month was $18 across all venues.  For specific 
venues the median monthly cost of energy ranged from $29 at 
Parking sites to $8 per month at Public Building sites [FIGURE 3.7].

PLUGSHARE CHECK-INS
PlugShare Check-ins is a count of the total number of PlugShare users 
that have checked in at a charging site as of July 2015.  The median 
of total PlugShare check-ins across 148 public charging sites23 was 9 
check-ins [FIGURE 3.8]. There is a positive relationship between the 
number of PlugShare check-ins at a site and average monthly charge 
events [FIGURE 3.9].  The number of PlugShare check-ins, which were 
documented for all public charging sites in the state, can be used 
as a proxy for charging station usage in cases where actual charging 
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23While almost all public charging sites in 
North Carolina are listed on PlugShare, EV 
drivers have “checked-in” to just 148 of those 
sites using PlugShare.  PlugShare users have 
checked-in at most of the sites covered by 
the charging station usage analysis and the 
owner survey.

FIGURE 3.7 AVERAGE MONTHLY COST OF ENERGY PER SITE BY VENUE

FIGURE 3.8 FREQUENCY OF PLUGSHARE CHECK-INS PER SITE BY VENUE



FIGURE 3.9: PLUGSHARE CHECK-INS AND AVERAGE MONTHLY CHARGE EVENTS FOR PUBLIC CHARGING SITES

station usage data is not available.   In FIGURE 3.8, for example, the high 
number of PlugShare check-ins at Retail sites suggests that charging station 
usage at these venues may be higher than suggested by the charging station 
usage measures shown for the two retail venues in FIGURE 3.3.
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data for North Carolina was measured in terms of average weekly 
charge events per site for the 45 sites with 3 or more charge events 
per week.
 
The median of average weekly charge events at Parking venues in 
North Carolina was 11.7, exceeding the EV Project benchmark of 
9.4 charge events per week [FIGURE 3.10].  At Public Building sites, 
however, the median of 4.7 average charge events per week fell well 
below the EV project benchmark of 4.7.  Very little data was collected 
on Retail sites (2) relative to the number of retail sites (e.g. shopping 
mall and store parking lots) in NC with charging stations.  Medians for 
other venues are also based on a very small number of sites. For each 
venue there are sites that fell both below and above the EV Project 
medians.
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EV PROJECT BENCHMARKS FOR PUBLIC CHARGING STATION 
USE
The EV Project was an electric vehicle infrastructure demonstration 
project funded by the US Department of Energy and private sector 
partners.  The project deployed over 12,000 residential and public 
Level 2 charging stations and approximately 8,300 electric vehicles 
to study vehicle and charging station usage trends, including the 
frequency of public charging station usage.  From September 2012 
to December 2013 the EV Project measured average weekly charging 
station usage for public charging sites and established benchmarks for 
usage frequency by venue.24  Sites with fewer than 3 charge events per 
week were excluded from the analysis.  In order to compare sites in 
North Carolina against EV Project benchmarks, charging station usage 

FIGURE 3.10 AVERAGE WEEKLY CHARGE EVENTS BY VENUE FOR NC AND EV PROJECT PUBLIC CHARGING SITES



FIGURE 3.11 CHARGING FEES AND AVERAGE MONTHLY CHARGING 
STATION USE

Across all venues in North Carolina the median usage frequency was 
8.3 charge events per week, which was just above the EV Project 
median of 7.25  When sites with less than 3 charge events per week 
are included in the measure the median average usage for North 
Carolina’s public charging sites drops to 6.5 charge events per week.

FACTORS AFFECTING CHARGING STATION USAGE 
A wide range of factors expected to affect the use of public charging 
sites were analyzed against the station usage data collected for each 
site.  Factors that demonstrated a relationship with average charging 
frequency or energy use are highlighted below.  Other important 
factors for which there was insufficient data or a weak relationship to 
charging station usage are also discussed.

FEES FOR CHARGING
Fees for charging are still uncommon in North Carolina and less than 
half of sites in the state have the network capability to assess fees.  
Based on the AFDC database of charging stations, there were 12 sites 
where there was a fee for charging. Recent research by PlugShare 
estimates the approximately a 37% of public charging stations in 
the United States assess fees for charging, although there is no 
differentiation between DC fast charging and Level 2 charging, and no 
break down by state.26  It has also been suggested by outside experts 
at Idaho National Laboratory that approximately 30% of stations on 
the ChargePoint network assess fees for charging.27  Almost all of the 
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24Data collected for this study from charging stations in North Carolina varied in length, 
dated from as early as January 2013 to as late as July 2015.
25This may be due in part to the fact that a large proportion of the stations in North 
Carolina for which data were collected were Parking venues, which typically have a higher 
usage rate.  In addition, the EV Project analysis included other venues such as medical 
offices and non-profit meeting places, which may have pulled down the median usage 
frequency.
26Plugincars.com. PlugShare Reveals Status of EV Charging, Via Charts. April 2015.
27http://avt.inl.gov/pdf/EVProj/INLSmartPEVInfraDemosTRBJan15.pdf
28PEV Collaborative. Paying for Juice. September 2015. ; Alternative Fuels Data Center ; 
PlugShare.com
29Fees for charging were only recently instituted on UNC campus.  For this reason charging 
station usage was not expected to reflect this recent change.
30http://avt.inl.gov/pdf/EVProj/INLSmartPEVInfraDemosTRBJan15.pdf

public stations in North Carolina that assess fees for Level 2 charging 
are part of the ChargePoint network, which allows the owner to 
determine the fee.  Based on information from PlugShare and our 
Owner Survey, fees at these sites ranged from $1 to $2 per hour.  At 
some sites the cost of charging was $1.25 for the first hour and $2 for 
every hour of charging thereafter.  These fees are similar to those seen 
in other areas of the United States.28

As shown in FIGURE 3.11, average energy use at sites with charging 
fees falls consistently below the median usage benchmarks for Parking 
and Public Building venues.29  These sites also averaged lower monthly 
charge events.  Although charging station usage data was collected 
for most if not all of those public sites in North Carolina with fees for 
charging, the absolute number of sites is so low that it is difficult to 
draw many conclusions about the potential or future impact of fees 
on public charging.  However, previous studies conducted as part of 
the EV Project also documented a clear relationship between fees 
for charging and lower rates of public charging station usage [FIGURE 
3.12].30



FEES FOR PARKING
Fees for parking are defined as any traditional fee charged to park 
at a particular location, unrelated to the access to public charging. 
Examples of parking fees include hourly rates in parking decks and 
metered on-street parking.  Parking fees are very common in parking 
lots and garages located in downtowns, on large university campuses, 
and at airports.  Differences in charging station usage between study 
sites with and without parking fees were marginal.  This finding is not 
surprising, given that paying for parking in downtown areas is the 
expected norm.  However, in some cases very high parking fees could 
reduce the appeal of charging. 
 
WALK SCORE AND THE DENSITY OF NEARBY DESTINATIONS
Given the relatively slow charging rates at Level 2 charging stations, 
most vehicles are left charging for at least an hour. For this reason, 
charging a vehicle is rarely the primary or sole purpose for a trip to a 
Level 2 public charging site. Public charging sites with a high density 
of nearby destinations within walking distance would be expected 
to attract a relatively large number of trips and EV drivers when 
compared with sites where there may be only one destination within 
walking distance.  This study used Walk Score to measure the density 
of nearby destinations within walking distance of public charging 
sites.  Walkscore is a good predictor of charging station usage.  There 
was a clear positive relationship between the Walkscore for a site 
and the average monthly charge events [FIGURE 3.13]. Based on this 
relationship, a public charging site with a Walk Score of 80, where 
most errands can be accomplished on foot, would be expected to 
see over twice as many charge events per month as a site with a car 
dependent Walk Score of 40.  Survey response data has also indicated 
that charging stations in downtown areas have seen very high usage.  
Most parking decks with charging stations are already located in areas 
with high Walk Scores, but Walk Score can help explain why certain 
Public Building or Education sites see higher charging station usage 
than others.  Walk Scores are less applicable for Park & Ride or Airport 
venues.
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FIGURE 3.13 WALK SCORE AND AVERAGE MONTHLY CHARGE EVENTS

FIGURE 3.12 EV PROJECT PUBLIC CHARGING FREQUENCY
SOURCE: INL



FIGURE 3.14 AVERAGE ENERGY USE PER STATION BY REGION
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LOCAL EV OWNERSHIP
The demand for public charging in a region, as measured by the 
number of electric vehicles registered in a county or metro area, 
appears to have strong positive relationship on average charging 
station usage per station.  Average energy usage per station is highest 
at public sites in the Raleigh-Durham-Chapel Hill area, which is also 
home to over half of EV registrations in North Carolina [FIGURE 3.14].  
However, comparisons of regions remains difficult as most of the 
public charging sites in the North Carolina are concentrated in the 
Triangle, Charlotte and Asheville areas.

 

NUMBER OF CHARGING STATIONS
The number of stations at a charging site allows more vehicles to 
charge at a location at one time, and would therefore be expected 
to increase average charging station usage for that site.  In FIGURE 
3.15 each blue dot represents average energy use for a charging site.  
These sites are grouped by the number of Level 2 stations, and the 
orange bar represents the median usage for each group.  When we 
compare average charging station use per site based on the number 
of stations at a site, the effect of additional stations is modest, and 
most noticeable in cases where there is only 1 station or more than 3 
stations.  There are still very few sites with 4 or more charging stations, 
however, and many other factors that could explain both the number 
of stations and the frequency of charging station use. 

OTHER POTENTIAL FACTORS AFFECTING CHARGING STATION USE
Discussed below are other potential factors that may affect the 
frequency of public charging station use.  

Outreach activities to raise awareness about public charging locations 
would be expected to have a positive effect on charging station usage.  
However, when survey responses were compared with measures 
of charging station usage there was no clear relationship between 
whether a site conducted outreach and the level of charging station 
usage.

Most public charging sites included in this study were on PlugShare.  
While 41% of respondents to the Owner Survey indicated that their 
stations were publicized on PlugShare, discussions revealed that few 
of those respondents have actually used the PlugShare app to update 
or monitor information about their charging station.  While placing a 
charging site on PlugShare would most likely increase the awareness 
and use of charging stations at a site, a low PlugScore could deter 
EV drivers from visiting that site.  However, there was no significant 
relationship between the PlugScore for a site and the frequency of 
charging station usage at sites included in the analysis.
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One factor expected to affect charging station usage is the open date 
of a public charging site.  This assumes that public charging sites with 
earlier open dates would see higher usage frequency due to the fact 
that EV drivers have had a longer period to become aware of those 
sites.  However, the length of time that a site was open did not appear 
to have any significant impact on the usage frequency of charging 
stations included in this analysis.

Networked charging stations could influence charging station use 
both positively and negatively.  Although most networked Level 2 
charging stations in North Carolina are still free to use, they often must 
be unlocked with a user card or by calling a service number on the 
charging station.  Networked charging stations could also encourage 
more charging due to the fact that they can provide EV drivers with real 
time information about charging station availability.  On the back end, 
real time data about charging station issues could help owners maintain 
and repair charging stations in a timely manner that allows for greater 
use by EV drivers.  This study relied disproportionately on usage data 
from networked charging stations, making a comparison with non-
networked charging stations too difficult.

EV Only signage is used to preserve parking access to charging stations 
for electric vehicles and prevent those spaces from being used by 
non-electric vehicles.  Given that it is installed at most public EVCS 
sites included in our analysis, there was not enough data to determine 
whether EV Only signage impacted charging station use.   
 
Public charging sites in less visible or hard-to-find locations can often 
prove difficult for EV drivers to locate, especially for visitors that are 
new to an area.  Wayfinding signage on roads and inside parking decks 
can help direct EV drivers to these sites, especially when the exact 
locations of charging stations are vague or incorrectly listed online or 
on mobile apps such as PlugShare.  Wayfinding signage, however, is still 
uncommon, making it difficult to assess its impact on charging station 
usage.

FIGURE 3.15: NUMBER OF STATIONS AND AVERAGE CHARGING 
STATION USE BY SITE



FIGURE 3.17: ELECTRIC VEHICLE ONLY PAVEMENT MARKING

FIGURE 3.18: WAYFINDING SIGNAGE IN BLACK MOUNTAIN

FIGURE 3.16: PLUGSHARE PLUGSCORE 
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While three fourths of public charging sites in North Carolina are 
believed to offer 24 hour access, restricted Access Hours are common 
at Workplace, Education, Public Building and Retail sites that are open 
to the public.  Limited access hours would be expected to limit the 
average charge events and unique users over a given period.  The 
benefit of these public stations can be enjoyed by more EV drivers 
when up-to-date access hours and other restrictions are clearly 
publicized on mobile application such as PlugShare and station owner 
websites.

Having a Clean Cities coalition or EV advocacy group in a region does 
appear to have a clear impact on charging station installation and EV 
sales.  However at this time there is not enough charging station usage 
data to for each region to draw any conclusions about the effect of 
these EV advocates on public charging station usage.



CHAPTER 4
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CHAPTER 4: PUBLIC CHARGING STATION OWNER SURVEY
This chapter summarizes the findings from the Owner Survey that was distributed to public charging station owners across North Carolina.

KEY FINDINGS
• Public Works or Facilities staff and Sustainability staff were most 

commonly responsible for management of charging stations, 
especially among local governments, universities and community 
colleges.  Administrative staff or business owners commonly 
served as de facto managers of public charging stations, especially 
for those stations owned by small businesses and private 
organizations.

• Over half of respondents listed employees as an intended user 
group at their public charging stations

• Promoting electric vehicle adoption and providing an amenity for 
visitors / employees were both selected by 80% of respondents as 
a purpose for installing public charging stations.  Sustainability or 
energy goals was a purpose for two thirds of respondents, while 
attracting EV drivers to a business or downtown district was a 
purpose for just over half. 

• Almost two thirds of respondents felt that their public charging 
stations were addressing their intended purpose.  The perceived 
success of public charging sites was most pronounced among 
respondents with sites in the Triangle area (Raleigh-Durham-
Chapel Hill).

• While 63% of respondents have never had to replace or repair a 
charging station, it was quite common for organizations that have 
maintained multiple public charging sites for two or more years.

• The most common issues requiring the repair or replacement of 
charging stations were outdated software and damaged cables.

• 43% of respondents regularly monitor charging station usage 
• Fees for charging were reported by 8 respondents.  One 

respondent reported plans to assess fees for charging.
• Over two thirds of respondents plan to purchase additional public 

charging stations, including Level 2 stations (40%), DC Fast Charge 
stations (22%) and Tesla Supercharger stations (6%).

SUMMARY OF RESPONDENTS
Survey responses were collected from 61 public charging station 
owners, representing nearly two thirds of public charging sites in 
North Carolina [FIGURE 4.1].  These responses came from public 
charging station owners across the state and from every metro area 
with charging stations [FIGURE 4.2].

 FIGURE 4.1: SURVEY SAMPLE SIZE



FIGURE 4.2: MAP OF PUBLIC CHARGING SITES COVERED BY OWNER 

SURVEY SUMMARY
CHARGING STATION MANAGER CHARACTERISTICS
• Staff within Public Works/Facilities, Sustainability and 

Administration departments were most commonly responsible 
for management of charging stations, especially among local 
governments, universities and community colleges.  

• Business owners or administrative staff often served as de facto 
managers of charging stations, especially for most small private 
organizations that own public charging stations

• Survey responses were received from 22 single site owners and 
30 multi-site owners, including all owners with three or more sites 
in North Carolina [TABLE 4.1].  The City of Raleigh and the City of 
Charlotte both reported managing over ten public charging sites.  
Based on information collected from the Alternative Fuels Data 
Center, the majority of public charging station owners manage a 
single public charging site.

TABLE 4.1:  RESPONDENTS BY NUMBER OF PUBLIC CHARGING 
SITES OWNED

Public Charging Sites Owned Survey Respondent Count

1 22
2 14
3 7
4 3
5 2
6 1
7 0
8 1
9 0
10+ 2
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INTENDED USER GROUPS
• Over half of respondents listed employees as an intended user 

group at their public charging site(s), and a fourth of respondents 
listed fleet vehicles as a user group.  Both user groups tend to leave 
vehicles parked for relatively long periods, which can reduce the 
availability of public charging for other EV drivers visiting the site, 
depending on the number of stations.

• At many of these public charging sites there are no policies in place 
to address potential conflicts between employees or fleet vehicles 
and other EV drivers at sites.  In other cases policies, such as public 
access hours, are not well publicized.

PUBLIC CHARGING OBJECTIVES
• Most respondents indicated that public charging stations were 

installed to promote EV adoption and to provide an amenity for 
visitors or employees.  Many stations were installed for the express 
purpose of promoting electric vehicle adoption as conditions of the 
federal grant funding with which they were installed.  

• Achieving sustainability or energy goals was a purpose for nearly 
two-thirds of respondents including all universities and two thirds 
of local governments that responded to the survey.

• Over half of drivers installed public charging stations to attract 
customers driving electric vehicles to a business, downtown or 
commercial district.

 
SUCCESS OF PUBLIC CHARGING STATIONS
• Almost two thirds of respondents felt that public charging stations 

were addressing their intended purpose(s) well or very well.  Open 
ended comments reveal that many of these respondents managed 
charging stations in downtown locations.31

• This perception of success was more prevalent for owners of public 
charging sites in the Triangle region.

• In most cases the success of a charging site was interpreted as a 
judgement of how frequently the stations were being used.  

• Respondents who felt that charging stations were not addressing 
their intended purpose often cited the placement of stations in less 
visible or low traffic locations.

FIGURE 4.3 OWNER SURVEY RESPONDENTS

FIGURE 4.4: INTENDED USER GROUPS

FIGURE 4.5: INTENDED USER GROUPS

Parking deck customers
For customer use while shopping at Publix
The 2 at Golden Belt are used for fleet vehicles but are also 
available to the public when the fleet vehicles are not charging.



FIGURE 4.6: PURPOSE OF PUBLIC CHARGING STATIONS

FIGURE 4.7: PERCEIVED SUCCESS OF PUBLIC CHARGING

31There were 22 owners and 72 sites covered by both the Owner Survey and the Station Usage Analysis.  When comparing findings there was no clear relationship found 
between the perceived success of charging stations expressed by owners and average charging station use at their respective sites.

FIGURE 4.9: PERCEIVED SUCCESS OF PUBLIC CHARGING, OPEN 
ENDED COMMENTS

In my opinion, the best-utilized stations are meeting these 
purposes with flying colors. These are the downtown stations. 
Other stations that are used less or are less visible may not be 
doing as well. 
They seem to be adequately used, but the location in an 
underground parking deck means they are harder to find.
Very well. For general public, student and employee use, we need 
to add an additional three units. 

FIGURE 4.8: PERCEIVED SUCCESS OF PUBLIC CHARGING BY REGION 
OF OWNER
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FUNDING SOURCES
• Half of all respondents installed charging stations with the help of 

funding from federal or state agencies, most commonly as part of 
the Recovery Act; a majority of respondents that used ARRA funds 
were local governments that did so with local matching funds.32 

• Fifteen respondents (30%) reported using only private funds to 
install charging stations.  

• Ten respondents reported receiving support from a utility 
company to install public charging stations.  Many of these 
stations were installed by Duke Energy and Progress Energy 
to study public charging behavior, before ownership was later 
transferred to the participating organization.

32Many of the first charging stations installed in North Carolina were done so with federal ARRA grants for the purpose of promoting EV adoption and reducing range anxiety for EV 
drivers.  

FIGURE 4.10: SOURCES OF FUNDING

TABLE 4.2: CHARGING STATION FUNDING SOURCES BY ORGANIZATION TYPE

Organization Type Percent of Respondents Total Respondents

Federal / State Government Local Government Utility Private
Local Government 59% 50% 18% 5% 22
University 60%   60% 5
Community College 50% 25% 25% 25% 4
Transit Authority 100%    1
Airport Authority 100% 1
Utility 100%  100%  1
Retail / Restaurant 20% 100% 5
Shopping Center 25%  25% 100% 4
Grocery Store 50% 100% 2
Parking Management Co.   50% 100% 2
Other Private Org. 67% 33% 100% 3
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REPAIR AND REPLACEMENT OF CHARGING STATIONS
• Two thirds of respondents have never had to repair or replace a 

charging station.  
• Charging station repair or replacement was quite common among 

respondents that have owned stations for two or more years or 
maintain multiple public charging sites.

• Common issues requiring station repair or replacement included 
software upgrades, damaged cables, and other various hardware 
malfunctions.  Several cases of vandalism were also reported.

FIGURE 4.11 CHARGING STATION REPAIR AND REPLACEMENT

FIGURE 4.12: ANNUAL COUNT OF OWNERS INSTALLING CHARGING 
STATIONS AND THOSE THAT REPORT REPAIR & REPLACEMENT ISSUES

FIGURE 4.13: WHAT ISSUES REQUIRED THE REPAIR OR REPLACEMENT 
OF THE STATION(S)?

4 EVSE's from 2010-11 had to be replaced due to incompatibility 
with 2013 Leaf. 
1 EVSE installed in 2011 had to be replaced for burned out 
components 
1 charging cables replaced due to vandalism of J-1772 connectors.
Once it was a connector. The other time a software upgrade was 
missing
Software issues, damaged cables, hardware malfunctions
Station repair due a sensor wearing out after 3 years
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MONITORING CHARGING STATION USAGE
• A third of respondents can monitor charging station usage 

through an online network such as ChargePoint.33  Equally 
common among respondents is the use meters to monitor station 
usage.  

• Downloading on-board usage data is rare.  This monitoring 
method typically requires detailed instructions and often requires 
accessory SD cards.34 

• 41% of respondents reported regularly monitoring electricity 
usage at their public charging stations; only 27% of respondents 
without networked charging regularly monitor station usage. In 
some cases charging station usage was deemed too infrequent to 
measure.

33During the data collection process it was discovered that downloading data from 
the ChargePoint network was exceptionally easy.  Finding staff that knew how to 
download the same data from custom systems like Periscope was exceptionally 
difficult.
34SD cards are most commonly used to retrieve charging station data from EVSE 
manufactured by Eaton.  Eaton announced in 2015 that the company plans to 
stop manufacturing charging stations.

FIGURE 4.15: MONITORING METHOD FOR STATION USAGE, OPEN 
ENDED COMMENTS

We haven't monitored usage since late 2013 due to the low 
numbers.
ChargePoint provides this data.
Once firmware upgrades are made, we will be installing SD cards 
for manual download from the stations.
The stations have a kWh counter that we visually check once a 
quarter
They are separately metered so we see the monthly bill

FIGURE 4.17: FREQUENCY OF CHARGING STATION DATA 
COLLECTION, OPEN ENDED COMMENTS

We will start charting it quarterly.  We started by monitoring 
monthly, but haven't monitored at all in last two years
Data is constantly streamed and available as needed.  I provide 
statistics for the City’s annual report.
The meter readings are included on our monthly electric bill 

FIGURE 4.16 FREQUENCY OF CHARGING STATION DATA COLLECTION

FIGURE 4.14 MONITORING METHOD FOR STATION USAGE
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EV ONLY SIGNAGE
• While 85% of respondents reported installing “EV Only” signage, 

this signage is not always posted for all public sites or stations.  
• Actual enforcement mechanisms for “EV Only” parking are rare.  

Only the City of Raleigh reported drafting an ordinance to fine 
owners of vehicles that violate “EV Only” parking rules.

FIGURE 4.18 EV ONLY SIGNAGE FIGURE 4.20: WAYFINDING SIGNAGE

FIGURE 4.19: EV ONLY SIGNAGE, OPEN ENDED COMMENTS

Parking spaces are marked for charging, but the word “only” was 
not used
One site yes, one site no
We have two spaces related to the station.  One space is EV Only
We have EV only signage at some of our stations.  The ones at the 
library say “EV or hybrid” parking.  We don’t have a mechanism for 
enforcement, however.
Yes. City parking ordinance was revised to include a $50 citation fee 
for violation. 

WAYFINDING SIGNAGE
• Just over a quarter of respondents reported that wayfinding 

signage had been installed to direct EV drivers to public charging 
stations.

• Wayfinding signage is a tool most often used by local governments 
that maintain local streets, including on-street signage.

• In some cases this wayfinding signage was installed inside parking 
decks rather than on the street.
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RAISING AWARENESS OF PUBLIC CHARGING SITES
• Press releases, charging station maps and website posts were 

each listed by approximately half of all respondents as methods 
used to raise awareness about their public charging stations.  

• PlugShare was cited by 41% of respondents as a tool used to 
publicize charging stations.  However, open ended comments 
and discussions with charging station managers suggests that 
few have ever used PlugShare to add or monitor information 
about a charging station.

• No relationship was found between the use of specific outreach 
tools and the perceived success of stations (Q6) or the level of 
charging station use.

PUBLIC FEEDBACK RECEIVED
• Roughly half of respondents reported receiving no comments, 

questions or complaints about their public charging stations.   
This seemingly low level of feedback may be due in part to 
the fact that many public charging station managers, such as 
those in Public Works departments, do not often interface with 
the public.  These findings suggest that many charging station 
managers may benefit from periodically checking PlugShare 
or similar mobile applications to monitor station issues and EV 
driver satisfaction.

• A large amount of positive feedback regarding public charging 
sites was reported by respondents in the open ended 
comments. 

• Just under a fourth of respondent have received complains 
about problems charging at a station.

FIGURE 4.21: PUBLICITY OF CHARGING STATIONS

FIGURE 4.22: PUBLICITY OF CHARGING STATIONS, OPEN ENDED 
COMMENTS

We have asked users how they know about it and users mentioned 
they found it via an appFigure	4.23	

	

FIGURE	4.23	FEEDBACK	RECEIVED	ON	PUBLIC	CHARGING	STATIONS	

	
	

4%	

8%	

17%	

23%	

39%	

54%	

Access	to	station	/	Requests	to	unlock	

Station	location	/	directions	

Problems	parking	at	station	(e.g.	non-EVs	are	parked	
in	front	of	station)	

Problems	charging	at	station	

Other	Feedback	(please	specify)	

None	

What	types	of	comments,	questions	or	complaints	has	your	organization	received	
about	your	public	charging	stations?	

FIGURE 4.23 FEEDBACK RECEIVED ON PUBLIC CHARGING STATIONS

FIGURE 4.24: FEEDBACK RECEIVED ON PUBLIC CHARGING, OPEN ENDED COMMENTS

We get a lot of complaints that people cannot charge because fleet vehicles are always parked there, even when not charging.
Stations are down for long periods of time due to funding issues surrounding maintenance. 
Have only had high praises that an EV was installed in our Downtown area.
Customers and employees have thanked Airport staff for installing EV stations
Need more stations
“How to” signage needs improvement
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FEES FOR CHARGING
• Only 5 respondents reported assessing a fee for charging.  One 

respondent planned to assess a fee for charging in the future.  
• Comments revealed that many public charging station owners 

are curious about when or whether to start charging fees, but 
also view free charging as an amenity that is currently provided 
at a nominal cost.  This is especially true owners trying to 
attract customers driving EVs.  In several cases owners decided 
that offering free charging was less expensive than retrofitting 
stations with the network capabilities to assess a fee.

PLANS TO INSTALL NEW STATIONS
• Over half of respondents are considering installing Level 2 or DC 

Fast Charge stations.
• Nearly 20 respondent indicated that they planned to install 

additional Level 2 charging stations; over half of these 
respondents included large municipalities, universities or 
community colleges [TABLE 4.3]

• DC Fast Charge station were planned by 11 different 
respondents, including 5 local governments, 5 private 
organizations and 1 university.

• In most cases funding had not yet been allocated or identified 
for the planned charging station installations.

• A number of new charging sites were being planned as part of 
larger facility construction projects

FIGURE 4.25 FEE FOR CHARGING

FIGURE 4.27 NEW STATIONS

FIGURE 4.26: FEE FOR CHARGING, OPEN ENDED COMMENTS

A $10 over-night charging without patronizing our restaurant
Instituted for Fall 2015, charging will be $.75/hr.
50 cents an hour

FIGURE 4.28: NEW STATIONS, OPEN ENDED COMMENTS

May consider additional units in some parking decks not 
currently equipped. 
2 DC fast charge stations planned for 2016 
At a later date at a new parking deck structure.
Need much more demand before adding additional
Yes, but probably only with grant funding
Would like to install DC Fast Charging, but looking for grant to do 
so
We have 2 additional stations in storage for future use when 
needed
A planned multi-modal transportation center may be equipped 
with one DC Fast Charger
Developing policies for install of L2 and DCFC in the public right-
of-way
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TABLE 4.3: NUMBER OF RESPONDENTS PLANNING NEW PUBLIC 
CHARGING STATIONS

Organization Type Level 2 DC Fast 
Charger

Tesla Super- 
charger

Municipality 6 4 0
University 3 1 0
Community College 2 0 0
Grocery Store 2 0 0
EVSE Company 1 1 1
Parking Management Co. 1 0 0
Property Management Co. 1 1 0
Shopping Center 1 2 1
Transit Authority 1 0 0
Utility 1 0 0
Airport Authority 0 0 0
County 0 1 0
Non-profit 0 0 0
Small Retail / Restaurant 0 0 0
Hotel 0 1 0
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APPENDIX



The Parking site in FIGURE A1 shows the profile for a parking deck 
with above average charging station usage of over 130 charge events 
per month and over 30 charge events per week.  In addition to the 
high number of charge events per week, there is also a large number 
of unique users.  This is due in part to the large number of nearby 
destinations within walking distance of this site.  In addition, there is a 
4 hour maximum parking limit for charging station spaces at this site to 
ensure turnover.

The Municipal / Public venue is a site with limited demand, but also 
low turnover.  This site averages 20 charge events per month, but most 
charge events represent one fleet vehicle. There is only one charging 
station at this site, and based on PlugShare comments, use of the station 
is limited by the long periods during which a fleet vehicle is plugged in. 
The fleet vehicle is shown in blue in FIGURE A1.

The Education site is a good example of a University site that is used by 
employees during the week and the general public on weekends and 
evenings.

During this month at the Airport site almost every charge event 
represented a unique user.  

At the Park & Ride site, there are 47 charge events per month from a 
group of 3 to 5 regular users.  Due to longer dwelling times at Park & Ride 
locations, average energy use is relatively high at 350 kWh per month.

APPENDIX

ONE MONTH SNAPSHOT OF CHARGING STATION USE
To better illustrate the charging trends behind the average use metrics FIGURE A1 provides a one month snapshot of charge events from May 2015 for 
public charging sites in North Carolina across the different venues.  Each block represents a charge event and each color represents a unique user at 
that charging site.

  NORTH CAROLINA’S ELECTRIC VEHICLE CHARGING NETWORK   APPENDIX   59



FIGURE A1 CHARGE EVENTS AT PUBLIC CHARGING SITES, MAY 2015
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