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AGENDA 

LACEY PLANNING COMMISSION MEETING 
Tuesday, September 7, 2021 – 5:00 p.m. 

MEETING WILL BE CONDUCTED REMOTELY, NOT IN-PERSON 
Please click the link below to join the webinar: 

 
https://us02web.zoom.us/j/87260162384 

 
Or Telephone: 

Dial(for higher quality, dial a number based on your current location): 
US: +1 253 215 8782  or +1 206 337 9723  or 888 788 0099 (Toll Free) or 877 853 5247 (Toll Free) 

Webinar ID: 872 6016 2384 
 
Call to Order:  5:00 p.m. 
 
Approval of Agenda & Consent Items: 5:01 p.m. 

A. Approval of Agenda  
B. Approval of July 20, August 3, and August 17 Minutes 

 
Public Comments:  5:02 p.m. 
 
Commission Members’ Reports:  5:04 p.m. 
 
Director’s Report:  5:05 p.m. 
 
Old Business: 5:10 p.m. 
Electric Vehicle Parking: Ryan Andrews, Planning Manager.  Staff will brief the 
Planning Commission and present options on adding standards within the Lacey Municipal 
Code for electric vehicle parking.  
 
Communications and Announcements: 5:55 p.m. 
 
Next Meeting:  September 21, 2021. 
 
Adjournment:  6:00 p.m. 

https://us02web.zoom.us/j/87260162384


8/19/21 

CITY OF LACEY PLANNING COMMISSION  
WORK SCHEDULE 

Planning Commission Meeting 
September 7, 2021 
 
Packets due: September 2, 2021 

1. Work Session: Parking Code (EV Amendments) 

Planning Commission Meeting 
September 21, 2021 
 
Packets due: September 16, 2021 

1. Work Session: Martin Way Corridor Update 
2. Work Session: Parking Code (multi-family follow-up) 

Planning Commission Meeting 
October 5, 2021 
 
Packets due: September 30, 2021 

1. Public Hearing: Parking Code 
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MINUTES 

Lacey Planning Commission Meeting 
Tuesday, July 20, 2021 – 5:00 p.m. 

Conducted remotely via videoconference 
 
Meeting was called to order at 5:00 p.m. by Dave Wasson. 
 
Planning Commission members present: Dave Wasson, Gail Madden, Peg Evans-Brown, Daphne 
Retzlaff, Kyrian MacMichael, Mark Mininger, Eduardo Maldonado, Eddie Bishop, and Robin Vasquez. 
Staff present:  Rick Walk, Ryan Andrews, and Jessica Brandt. 
 
Dave noted a quorum present.   
 
Eddie Bishop made a motion, seconded by Mark Mininger, to approve the agenda for tonight’s 
meeting and the June 15 meeting minutes. All were in favor, the motion carried. 
 
1. Public Comments: None. 

 
2. Commission Members Reports:  

• Daphne noted that she completed the Martin Way Corridor survey. 
• Kyrian reported on her attendance at the City’s 4th of July celebration and noted that she 

completed the Martin Way Corridor survey. 
• Gail asked for an update on the Hicks Lake development. Rick said he will arrange for one of 

the planners to give an update at the next Planning Commission meeting, and pointed out that 
there is a community forum webinar recording available and he’ll send the link for the 
recording. 

• Mark commented on the street upgrades along Mullen Road from College Street to Timberline 
High School. 

• Robin commented on a conversation she had with some residents of the Clearbrook area and 
was surprised to learn that they are still on septic systems. Rick discussed the septic to sewer 
conversion process. 

• Peg commented on the Martin Way Corridor survey and the Hicks Lake development project. 
• Dave asked new Planning Commissioner Eduardo to introduce himself. 
 

3. Director’s Report:   
• Rick reported on the action taken at the last Council meeting, which included establishing a 

mobile outreach team to engage with the homeless community. 
• Rick gave an update on the Community Workgroup on Homelessness. 
• Rick noted that this Thursday’s Council worksession will include a discussion regarding 

returning to in-person meetings. Planning Commission will follow what Council decides and 
meetings may be held as in-person hybrid beginning in September. 

• Rick asked Planning Commissioners to introduce themselves to Eduardo. 
 

4. New Business: 
LMC 16.72 Parking Amendments: Ryan Andrews, Planning Manager.  
• Ryan gave some background information and shared a YouTube video on parking history.  
• A brief discussion followed. 
• Multi-family and electric vehicle parking was discussed. 
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5. Old Business: 
Debrief on Council Work Sessions for 2021 Comp Plan Amendments: Ryan Andrews, 
Planning Manager; Jessica Brandt, Associate Planner.  
• Jessica updated Planning Commission on Council worksessions regarding Climate Mitigation 

and Urban Forest Management plans.  
• Ryan discussed the Housing Action Plan. 

 
6. Communications and Announcements:   

• It was noted that entertainment in the park has resumed in Huntamer Park. 
• There was a discussion regarding whether or not the August 3 Planning Commission will be 

cancelled. Staff said most likely the meeting will be cancelled.  
 

7. Next Meeting:  August 3, 2021 (tentative). 
 
8. Adjournment:  6:35 p.m.  
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MINUTES 

Lacey Planning Commission Meeting 
Tuesday, August 3, 2021 – 5:00 p.m. 

Conducted remotely via videoconference 
 
Meeting was called to order at 5:00 p.m. by Dave Wasson. 
 
Planning Commission members present: Dave Wasson, Gail Madden, Peg Evans-Brown, Daphne 
Retzlaff, Kyrian MacMichael, Mark Mininger, Eduardo Maldonado, Eddie Bishop, and Robin Vasquez. 
Staff present:  Rick Walk, Scott Egger, Peter Brooks, and Samra Seymour. 
 
Dave noted a quorum present.   
 
Eddie Bishop made a motion, seconded by Kyrian MacMichael, to approve the agenda for 
tonight’s meeting. All were in favor, the motion carried. 
 
1. Public Comments: None. 

 
2. Commission Members Reports:  

• Robin commented on the Parks Outreach Committee meeting. 
• Kyrian noted that she watched the webinar regarding the Hicks Lake multi-family development and 

reported on her attendance at the Washington State Legislative Redistricting Commission. 
• Dave noted that the items on tonight’s agenda are merely for informational/educational purposes 

and no action will be required of Planning Commission. 
 

3. Director’s Report:   
• Rick introduced Scott Egger, Peter Brooks, and Samra Seymour. 
 

4. New Business: 
Septic to Sewer Conversion Program: Scott Egger, Public Works Director.   
• Scott and Peter briefed Planning Commission on the septic to sewer conversion program including 

when connection to sewer is required and tools available to facilitate conversion from septic to 
sewer. 

• Discussions followed and Scott and Peter answered questions. 
 

Hicks Lake Multi-family Projects: Samra Seymour, Senior Planner. 
• Rick gave some background information and noted that there are two separate projects on two 

parcels along Hicks Lake that are in review. Rick went over the levels of the review process. 
• Samra gave a presentation that included an overview of the land use permitting process. 
• Discussions followed and Staff answered questions. 

 
5. Communications and Announcements:   

•  Kyrian asked that Staff provide a presentation regarding differing costs of parking and the effect on 
development. Rick noted that will be included in the next discussion of the parking amendments. 

 
6. Next Meeting:  August 17, 2021. 
 
7. Adjournment:  6:35 p.m.  
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MINUTES 

Lacey Planning Commission Meeting 
Tuesday, August 17, 2021 – 5:00 p.m. 

Conducted remotely via videoconference 
 
Meeting was called to order at 5:00 p.m. by Dave Wasson. 
 
Planning Commission members present: Dave Wasson, Gail Madden, Peg Evans-Brown, Daphne 
Retzlaff, Kyrian MacMichael, Mark Mininger, Eduardo Maldonado, and Robin Vasquez. Staff present:  
Rick Walk, Ryan Andrews, Jessica Brandt. 
 
Dave noted a quorum present.   
 
Peg Evans-Brown made a motion, seconded by Mark Mininger, to approve the agenda for tonight’s 
meeting. All were in favor, the motion carried. 
 
1. Public Comments:  None. 

 
2. Commission Members Reports:  

• Peg reported on her viewing of the last Council meeting. 
• Robin reported on her attendance at the last Parks Outreach Meeting. 
 

3. Director’s Report:   
• Rick reported on the August 5 Council meeting. In light of recent increasing Covid cases, Council 

decided that meetings will continue to be held via Zoom. 
• Rick gave an update on selection process for the candidate for the new assistant director position 

in Community & Economic Development. 
 

4. New Business: 
Capital Facilities Plan Update: Jessica Brandt, Associate Planner.  
• Jessica gave some background information and shared a presentation on the Capital Facilities 

Plan Update. 
• Discussions followed and staff answered questions. 

 
5. Old Business: 

Multi-family Parking Standards: Ryan Andrews, Planning Manager. 
• Ryan went over current parking standards, discussed the need for amending the standards, and 

costs associated with developments. 
• Discussions followed and staff answered questions. 
• Ryan noted that electric vehicle parking will be discussed at the next Planning Commission. Staff 

will provide draft amendments and demographics for further discussion before moving forward to 
public hearing. 

 
6. Communications and Announcements:  None. 

 
7. Next Meeting:  September 7, 2021. 
 
8. Adjournment:  6:20 p.m.  
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PLANNING COMMISSION STAFF REPORT 

September 7, 2021 
 
 

SUBJECT: LMC 16.73, Parking Standards for Electric Vehicle Charging 
 
________________________________________________________________________ 
 
RECOMMENDATION:  Hear a briefing from staff and consider options to amend parking 

standards in LMC 16.73 to include electric vehicle charging. No 
recommendation at this time.   

 
 
TO: Lacey Planning Commission 
 
STAFF CONTACTS: Rick Walk, Director of Community and Economic Development 
 Ryan Andrews, Planning Manager 
 
ATTACHMENT(S): 1.  Lacey Municipal Code 16.73: Electric Vehicle Infrastructure  
 2. Example Electric Vehicle Charging Station Requirements: 
  a. Covington 
  b. Mountlake Terrace 
  c. Port Orchard 
 3. Electric Vehicles Are On the Rise, Planning article 
 4. Estimating electric vehicle charging infrastructure costs across 

major U.S. metropolitan areas, ICCT article.  
 
PRIOR COUNCIL/ 
COMMISSION/ 
COMMITTEE REVIEW:  July 20, 2021 Planning Commission Meeting  
 
 
BACKGROUND:  
 
At the July 20th work session, the Planning Commission began reviewing parking standards in 
LMC 16.73 to address electric vehicle parking.  The purpose of this briefing is to consider 
options for standards related electric vehicle parking and charging stations.  
 
Electric Vehicle Parking/Charging 
 
A priority implementation item within the Thurston Climate Mitigation Plan is to establish 
code requirements for electric vehicle parking.  Currently, Lacey does have municipal code 
standards for electric vehicle infrastructure (see attachment 1), however, the code does not 
require electric vehicle parking. 
 
Staff has researched other development codes for similar-sized cities around the Puget Sound 
area which require electric vehicle parking and have attached them for review.  Most of the 
codes establish thresholds for when electric vehicle parking is required associated with new 
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development or remodels/expansion.  The regulations also require a number of stalls based 
on the underlying use of the building and the size of the parking lot.  Most ratios are between 
1% and 10% of the total number of stalls being dedicated to electric vehicles.  The higher 
ratios are for multi-family residential uses where demand will be higher than lower demand 
areas like commercial and industrial uses. 
 
Type of Charger Required  
Level 2 or 3 is a typical requirement in the context of commercial, office, and multi-family 
residential. Single family homes already have Level 1 charging with a standard 120V wall 
outlet. 
 

 
 
Cost of Installation 
Costs can vary depending on scale. Level 1 charging for residential is a simple wall outlet, 
which could be upgraded to a Level 2 for a few hundred dollars if there is space on the 
electrical panel. If a single family home panel needs upgrading the costs can get up to a few 
thousand dollars, mostly due to hiring a licensed electrician. 
 
For installing standalone pedestal chargers, the cost goes up due to labor and materials.  
 

 
 
Ratio of EV stalls to standard stalls 
 

• Covington – Mixed residential and multi-family residential, a minimum of one Level 
2 or Level 3 charger for every 30 parking stalls (3%). Neighborhood commercial and 
community commercial a minimum of one Level 2 or Level 3 for every 50 parking 
stalls (2%). Regional Commercial Mixed use one Level 2 or Level 3 for every 100 
parking stalls (1%).  

• Mountlake Terrace – Multifamily has highest required at 10% of spaces. Lodging, 
Office, Medical, Institutional, Municipal, and Other require 3%. Retail, Eating, 
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Drinking establishments, Industrial, and Recreational/entertainment/cultural 
require 1%.   

• Port Orchard -  Multifamily has highest required at 10% of spaces. Convenience 
store with fuel pumps require 5%, minimum of two spaces. Lodging, Office, 
Medical, Institutional, Civic, and Other require 3%.  Retail, Eating, Drinking 
establishments, Industrial, and Recreational/entertainment/cultural require 1%.   

 
Design Standards  
Port Orchard and Mountlake Terrace have similar standards. 

• Posted signage 
• Location, design, maintenance 
• Time limits 
• Accessible EV stations ratios (1 per 5-50 EV stalls, 2 per 50-100, etc.) 

 
What Triggers New EV stalls? 
The jurisdictions that require EV stalls require them with new development.  Some also 
require them when substantial alterations or remodels are completed.  Listed below are the 
triggers that require the installation of EV stalls within the various jursidictions: 

• Covington 
o New development in commercial, office, multi-family development zone 
o New public park or public building  
  

• Mountlake Terrace  
o A new building or new off-street parking is developed 
o An addition or implement that meets a certain threshold pursuant to MTMC 

19.120.250 
o The parking capacity of an existing building, site, or parking facility is 

increased by more than 50 percent 
 

• Port Orchard 
o A new development of 10,000 gross square feet or more 
o A new multifamily residential development with 10 or more units 
o Addition or improvement to existing that brings total development to 10,000 or  

more 
o Parking capacity of exiting parking garage or lot is increased by more than 50 

percent 
 
Which Location and Types of Uses Should Have Charging?  
 
When considering standards for EV parking, there are some land uses that would be more 
appropriate than others when it comes to longer term parking that would benefit from the 
time needed to charge a vehicle.  Those land uses are listed below that would be the most 
appropriate for EV charging stations: 

• Medical Campus 
• Higher Education 
• Public Sector 
• Neighborhood Center – retail/commercial 
• Leisure Destination  
• Multi-Family Apartment  
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At the work session, staff will provide an overview of the development codes from other 
jurisdictions to the Planning Commission.  Based on the discussion and direction by the 
Planning Commission, staff will develop draft amendments for electric vehicle parking 
requirements for further consideration by the Planning Commission.   Other jurisdictions in 
Thurston County have not yet adopted electric vehicle charging requirements.  By Lacey 
taking early action, coordination can occur through the regional climate mitigation planning 
group to potentially establish these as regionally agreed upon standards. 
 
RECOMMENDATION: 
 
No action is required.  This is an introductory briefing and discussion by the Planning 
Commission.  Based on the discussion by the Planning Commission, drat amendments to multi-
family and electric vehicle charging will be presented and reviewed at a future work session. 
 
 
 
 
 
 
 
 
 



16.73.010 
16.73.015 
16.73.020 
16.73.030 
16.73.035 
16.73.040 

Chapter 16.73 
ELECTRIC VEHICLE INFRASTRUCTURE 

Sections: 

Intent 
General Provisions 
Definitions 
Where Permitted 
Process for Review 
Design Criteria and Guidelines 

16.73.010 Intent. 

A. To provide adequate and convenient electric vehicle charging stations to serve the needs of the traveling 
public; 

B. To provide opportunities for Lacey residents to have safe and efficient personal electric charging stations 
located at their place of residence; 

C. To provide the opportunity for commercial and industrial projects to supply electrical vehicle charging station 
services to their customers and employees; 

D. To create standard criteria to encourage and promote safe, efficient and cost effective electric vehicle charging 
opportunities in a full range of zones and settings for convenience of service to those that use electric vehicles. 

16.73.015 General Provisions. 

A. Use of specially designated charging stalls: Electric vehicle charging stations should be reserved for parking 
and charging electric vehicles only. 

B. Electric vehicles parking: Electric vehicles may be parked in any space designated for public parking, subject to 
the restrictions that would apply to any other vehicle that would park in that space. 

16.73.020 Definitions. 

A. “Battery charging station” means an electrical component assembly or cluster of component assemblies 
designed specifically to charge batteries within electric vehicles, which meet or exceed any standards, codes, and 
regulations set forth by Chapter 19.28 RCW and consistent with rules adopted under RCW 19.27.540. 
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B. “BEV” means a battery electric vehicle. A battery electric vehicle, or BEV, is a type of electric vehicle (EV) that 
uses chemical energy stored in rechargeable battery packs. As with other electric vehicles, BEVs use electric 
motors and motor controllers instead of internal combustion engines (ICEs) for propulsion. Sometimes, all-electric 
vehicles are referred to as BEVs (although a plug-in hybrid vehicle is also a battery electric vehicle). 

C. “Battery exchange station” means a fully automated facility that will enable an electric vehicle with a 
swappable battery to enter a drive lane and exchange the depleted battery with a fully charged battery through a 
fully automated process, which meets or exceeds any standards, codes, and regulations set forth by Chapter 19.27 
RCW and consistent with rules adopted under RCW 19.27.540. 

D. “Charging levels” means the electrical force, or voltage, at which an electric vehicle’s battery is recharged. 
Levels 1, 2, and 3 are the most common EV charging levels, and include the following specifications: 

1. Level 1 is considered slow charging. It requires a 15 or 20 amp breaker on a 120-volt AC circuit and 
standard outlet. This level of charging can fully recharge a BEV between 8 and 32 hours and a PHEV between 3 
and 15 hours. 

2. Level 2 is considered medium charging. It requires a 40 amp to 100 amp breaker on a 240-volt AC circuit. 
This level of charging can fully recharge a BEV between 4 and 6 hours and a PHEV between 1 and 2 hours. 

3. Level 3 is considered fast charging. It requires a 60 amp or higher dedicated breaker on a 480 volt or 
higher three-phase circuit with special grounding equipment. Level 3 charging uses an off-board charger to 
provide the AC to DC conversion, delivering DC directly to the car battery. Charging time ranges from 25-40 
minutes for BEVs and less than 20 minutes for PHEVs. 

E. “Electric vehicle” means any vehicle that operates, either partially or exclusively, on electrical energy from the 
grid, or an off-board source, that is stored on-board for motive purpose. “Electric vehicle” includes: (1) a battery 
electric vehicle; (2) a plug-in hybrid electric vehicle; (3) a neighborhood electric vehicle; (4) medium-speed electric 
vehicle; and (5) electric motorcycles. 

F. “Electric vehicle charging station” means a public or private parking space located together with a battery 
charging station which permits the transfer of electric energy (by conductive or inductive means) to a battery or 
other storage device in an electric vehicle. An electric vehicle charging station is permitted as an accessory use to 
any principal use. 

G. “Electric vehicle infrastructure” means structures, machinery, and equipment necessary and integral to 
support an electric vehicle, including battery charging stations, rapid charging stations, and battery exchange 
stations. 

H. “Electric vehicle parking space” means any marked parking space that identifies the use to be exclusively for 
an electric vehicle. 

I. “Fast charging station” means an industrial grade electrical outlet that allows for faster recharging of electric 
vehicle batteries through higher power levels, which meets or exceeds any standards, codes, and regulations set 
forth by Chapter 19.28 RCW and consistent with rules adopted under RCW 19.27.540. 
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J. “NEV” means a Neighborhood Electric Vehicle. This is an electric vehicle that is capable of traveling at a 
maximum speed of 25 mph. They come with safety features like headlights, turn signals and seat belts. They may 
also be referred to as Low Speed Vehicles or LSVs. 

K. “Non-Electric Vehicle” means any motor vehicle that does not meet the definition of “electric vehicle.” 

L. “PHEV” is a plug-in hybrid electric vehicle, also known as a plug-in hybrid. It is a hybrid vehicle with 
rechargeable batteries that can be restored to full charge by connecting a plug to an external electric power 
source. A PHEV shares the characteristics of both a conventional hybrid electric vehicle, having an electric motor 
and an internal combustion engine; and of an all-electric vehicle, also having a plug to connect to the electrical 
grid. Most PHEVs on the road today are passenger cars, but there are also PHEV versions of commercial vehicles 
and vans, utility trucks, buses, trains, motorcycles, scooters, and military vehicles. 

16.73.030 Where Permitted. 

A. Zones Allowed. “Electric Vehicle charging stations” shall be considered an allowed use in association with a 
primary permitted use in every zoning designation; 

B. Compatibility. For land use compatibility purposes, the charging activity should be proportionate to the 
associated permitted use; “Electric vehicle charging station(s)” shall be permitted in association with a single family 
use designed to serve the occupants of the home with a level 1 or 2 charging level. Whereas, charging station(s) 
installed in a parking lot at a commercial destination, or located in a vehicle service station in close proximity to 
Interstate 5, is expected to have intensive use and will be permitted to have multiple “fast charging stations” to 
serve expected demand. 

C. Battery Exchange Stations. “Battery exchange stations” are permitted in any commercial, industrial or mixed use 
zone. Provided, all other requirements for the building or space the use occupies can be satisfied, such as design 
review, fire code and building code requirements. This use is specifically prohibited in exclusively residential zones 
or zones designated OSI for environmentally sensitive reasons. 

16.73.035 Process for Review. 

A. New Residential Construction. If associated with new residential construction, installation of a charging station 
shall be processed in association with the underlying permit(s). 

B. Retrofitting Single-Family Residential. If retrofitting a single family home for a charging station, an electrical 
permit shall be required. 

C. Retrofitting a Commercial Site, Multifamily Residential or Community Site in a Residential Land Division. 

1. SPR Required If Impacts Identified. If the director of community and economic development determines 
that retrofitting for a charging station(s) in an existing commercial, multifamily, or community site in a 
residential land division could significantly impact parking, landscaping, signing, drainage or other public 
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interest concerns, that proposal will be reviewed and approved through the city site plan review (SPR) process 
(Chapter 16.84 LMC). 

2. Exempted If No Impacts Identified. If the director of community and economic development determines a 
retrofit will not adversely impact any issues of public interest, the proposal may be exempted from SPR 
requirements. 

3. Site Plan Required for Evaluation. To determine if the application will be processed through SPR or 
exempted, the applicant shall submit a site plan showing the location and scope of the proposal. 

4. Electrical Permit Required. All applications, exempted or requiring SPR, shall also require an electrical 
permit. 

D. Battery Exchange. If the facility includes a battery exchange station, or is associated with a new commercial 
activity requiring SPR approval, the application shall be reviewed and approved through SPR (Chapter 16.84 LMC). 
(Ord. 1539 §122, 2019). 

16.73.040 Design Criteria and Guidelines. 

A. Design criteria for commercial and multifamily development or common/community owned areas of a 
residential development: The following criteria should be applied to electric charging facilities: 

1. Number required. This is an option improvement. No minimum number of stalls applies. Provided, if 
electric vehicle stalls are reserved for electric vehicles, care should be taken to ensure enough spots are 
available for all of a site’s parking needs. 

2. Generally. Location and layout of electric vehicle parking is expected to vary based on the design and use 
of the primary parking lot. It is expected flexibility will be required to provide the most convenient and 
functional service to users. Standards and criteria should be considered guidelines and flexibility should be 
allowed when alternatives can better achieve objectives for provision of this service. 

3. Signage to identify. Each charging station space should be posted with signage indicating the space is only 
for electric vehicle charging purposes. Days and hours of operations should be included if time limits or tow 
away provisions are to be enforced by the owner. 

4. Signage to find. Installation of wayfinding signs at the parking lot entrance and at appropriate decision 
points to effectively guide motorists to the charging station space(s). 

5. Maintenance. Charging station equipment should be maintained in all respects, including the functioning 
of the charging equipment. 

6. Accessibility. Where Charging Station equipment is provided within an adjacent pedestrian circulation area, 
such as a sidewalk or accessible route to the building entrance, charging equipment should be located so as to 
not interfere with accessibility requirements of WAC 51-50-005. 
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7. Lighting. Where Charging Station equipment is installed adequate site lighting should also be provided 
unless charging is for daytime purposes only. 

8. Notification of station specifics. Information on the charging station must identify voltage and amperage 
levels and time of use, fees or safety information. 

9. Avoid the most convenient parking spaces. Stalls should not be located in the most convenient spots 
because this would encourage use by non electric vehicles. 

10. Avoid conflict with handicap spots. Stalls should generally not be located adjacent to handicap spots unless 
designed for handicap use. 

11. Design for compatibility. Design should be appropriate to the location and use. Facilities should be able to 
be readily identified by electric car users but blended into the surrounding landscape/ architecture for 
compatibility with the character and use of the site. 

12. Size. Where provided, spaces should be standard size parking stalls. 

13. Public streets. Generally charging stations should not be located along public streets where it could 
impact the landscaping and aesthetic components of the streetscape. Sites within the streetscape must be 
approved by the Public Works Director. 

B. Electric vehicle charging station design standards for single family residential sites. Installation of vehicle charging 
stations on single family residential sites shall meet the manufacturing and installation requirements of the 
International Building Code (IBC) and National Electrical Code (NEC). (Ord. 1351 §1, 2010). 
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18.50.160 Electric vehicle charging station requirements – Downtown zones.
This section applies to all electric vehicle charging stations located in off-street parking facilities or
parking garages in the TC, MC, GC, and MHO zones.

(1) New development located in the TC and GC zones shall provide a minimum of one Level 2 or
Level 3 electric vehicle charging station for every 100 vehicle parking spaces.

(2) New commercial development located in the MC and MHO zones shall provide a minimum of
one Level 2 or Level 3 electric vehicle charging station for every 50 vehicle parking spaces.

(3) Any new government services (CMC 18.31.080) shall provide a minimum of one Level 2 or
Level 3 electric vehicle charging station regardless of the number of vehicle parking stalls required
for the site. If the number of required off-street vehicle parking stalls exceed the provisions of
subsections (1) and (2) of this section, then those regulations shall apply. (Ord. 19-11 § 1 (Exh. 1))

18.50.170 Electric vehicle charging station requirements – R-18, MR, NC, CC, RCMU, and I
zones.
This section applies to all electric vehicle charging stations located in off-street parking facilities or
parking garages in the R-18, MR, NC, CC, RCMU and I zones.

(1) New development located in the R-18 and MR zones shall provide a minimum of one Level 2 or
Level 3 electric vehicle charging station for every 30 vehicle parking stalls.

(2) New development located in the NC, CC and I zones shall provide a minimum of one Level 2 or
Level 3 electric vehicle charging station for every 50 vehicle parking stalls. New development
located in the RCMU zone shall provide a minimum of one Level 2 or Level 3 electric vehicle
charging station for every 100 vehicle parking stalls.

(3) Any new park (CMC 18.25.040) that is publicly owned and maintained and any new government
services (CMC 18.25.060) shall provide a minimum of one Level 2 or Level 3 electric vehicle
charging station regardless of the number of vehicle parking stalls required for the site. If the
number of required off-street vehicle parking stalls exceeds the provisions of subsections (1) and
(2) of this section, then those regulations shall apply. (Ord. 03-14 § 1; Ord. 01-14 § 1 (Exh. A); Ord.
19-11 § 1 (Exh. 1))

18.50.180 Electric vehicle charging station design standards.
(1) An electric vehicle charging station may be included in the calculation for minimum required
parking spaces as required in CMC 18.31.110(4) and 18.50.030.

(2) The Director may reduce or waive the requirement for the installation of electric vehicle
charging stations if the applicant can demonstrate:

The Covington Municipal Code is current through Ordinance 02-21, passed April 13, 2021.

Covington Municipal Code 18.50.160 Electric vehicle charging station requirements –
Downtown zones.
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(a) That a shared parking facility provides access to an adjacent parking facility with a
minimum of two existing electric vehicle charging stations; or

(b) That the proposed parking facility is providing cross-access to an adjacent parking facility
with a minimum of two existing electric vehicle charging stations; and

(c) The applicant has a contract for the shared use of the above-required electric vehicle
charging stations between the appropriate property owners. The contract shall be recorded
with King County Records and Elections as a deed restriction that cannot be modified or
revoked without approval by the Director.

(3) Where electric vehicle charging stations are required in parking lots or parking garages,
accessible vehicle charging stations shall be provided.

(a) Accessible electric vehicle charging stations should be located in close proximity to the
building or facility entrance and shall connect to a barrier-free accessible route of travel. It is
not required to designate the charging station exclusively for the use of disabled persons.

(4) The provision of electric vehicle parking will vary based on the design and use of the primary
parking lot. The following required and additional location and design criteria are provided in
recognition of the various parking lot layout options. Where provided, parking for electric vehicle
charging purposes shall include the following:

(a) Each charging station space shall be posted with signage indicating the space is only for
electric vehicle charging purposes. Days and hours of operation shall be included if time limits
or tow away provisions are to be enforced. Refer to the 2009 Manual on Uniform Traffic
Control Devices (MUTCD) for electric vehicle and parking signs, specifically D9-11b, D9-
11bP, R7-2, and R7-108, and as amended.

(b) Charging station equipment shall be maintained, including the functioning of the charging
equipment. A phone number or other contact information shall be provided on the charging
station equipment for reporting when the equipment is not functioning or when other problems
are encountered.

(c) Where charging station equipment is provided within an adjacent pedestrian circulation
area, such as a sidewalk or accessible route to the building entrance, the charging equipment
shall be located so as not to interfere with ADA accessibility requirements.

(d) Where charging station equipment is installed, adequate site lighting shall exist, unless
charging is for daytime purposes only.

(e) Charging station outlets and connector devices shall be no less than 36 inches and no
higher than 48 inches from the surface where mounted, and shall contain a retraction device
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or a place to hang permanent cords and connectors sufficiently above the ground or paved
surface.

(f) Except for parallel parking stalls, adequate equipment protection, such as wheel stops or
concrete-filled steel bollards, shall be used. Curbing may be used in lieu of wheel stops or
bollards if equipment is set back a minimum of 24 inches from the face of the curb.

(5) Parking for electric vehicles should also consider the following:

(a) Information on the charging station identifying voltage and amperage levels and any time of
use, fees, or safety information.

(b) Installation of directional signs at the parking lot entrance and at appropriate decision
points to guide motorists to the charging station space(s). Refer to the 2009 Manual on
Uniform Traffic Control Devices (MUTCD) for electric vehicle and directional signs,
specifically D9-11b, D9-11bP and M6-1, and as amended.

(6) To allow for maintenance and notification, the owner of any private new electric vehicle
infrastructure station that will be publicly available shall be required to provide information on the
station’s geographic location, date of installation, equipment type and model, and owner contact
information.

(7) On-street electric vehicle charging stations shall conform to the following:

(a) On-street electric vehicle charging stations are not permitted in the R-1 through R-18
zones.

(b) On-street electric vehicle charging stations in the TC, MC, GC and MHO zone shall be
installed at either end of designated on-street parking.

(c) Subsequent on-street electric vehicle charging stations should be installed adjacent to
existing stations.

(d) Charging station equipment shall be installed in a well-lit area, on a hard surface, near the
front of the designated parking space and should provide a minimum of 24 inches’ clearance
from the face of the curb and not impede the required minimum ADA accessible route on the
sidewalk. (Ord. 19-11 § 1 (Exh. 1))
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Chapter 19.126
ELECTRIC VEHICLE INFRASTRUCTURE

Sections:
19.126.010    Purpose.

19.126.020    Definitions.

19.126.030    Permitted locations.

19.126.040    Required facilities.

19.126.050    General station requirements.

19.126.060    Accessible facilities.

19.126.070    Charging and parking.

19.126.080    Parking restrictions.

19.126.090    Signage.

19.126.010 Purpose.
The purpose of this chapter is to encourage the transition to electric vehicle use and to expedite the
establishment of a convenient, cost-effective electric vehicle infrastructure that such a transition
necessitates. (Ord. 2553 § 2, 2010).

19.126.020 Definitions.
For the purposes of this chapter and other chapters of the municipal code that address electric
vehicle infrastructure, the following definitions shall apply:

“Accessible electric vehicle charging station” means an electric vehicle charging station where the
battery charging station equipment is located within accessible reach of a barrier-free access aisle
(minimum 44-inch width) and the electric vehicle.

“Battery charging station” means an electrical component assembly or cluster of component
assemblies designed specifically to charge batteries within electric vehicles, which meet or exceed
any standards, codes, and regulations set forth by Chapter 19.28 RCW and consistent with rules
adopted under RCW 19.27.540.

“Battery electric vehicle (BEV)” means any vehicle that operates exclusively on electrical energy
from an off-board source that is stored in the vehicle’s batteries, and produces zero tailpipe
emissions or pollution when stationary or operating.
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“Battery exchange station” means a fully automated facility that will enable an electric vehicle with
a swappable battery to enter a drive lane and exchange the depleted battery with a fully charged
battery through a fully automated process, which meets or exceeds any standards, codes, and
regulations set forth by Chapter 19.27 RCW and consistent with rules adopted under RCW
19.27.540.

“Charging level” means the standardized indicators of electrical force, or voltage, at which an
electric vehicle’s battery is recharged. Levels 1, 2, and 3 are defined by the electrical output, per
the following specifications:

1. Level 1. Voltage including the range from zero through 120.

2. Level 2. Voltage is greater than 120 and includes 240.

3. Level 3 is considered fast or rapid charging. Voltage is greater than 240.

“Designated accessible space” means an accessible parking space required by WAC 51-50-005
and designated for the exclusive use of parking vehicles with a State Disabled Parking Permit.

“Electric scooters and motorcycles” means any two-wheel vehicle that operates exclusively on
electrical energy from an off-board source that is stored in the vehicle’s batteries and produces
zero emissions or pollution when stationary or operating.

“Electric vehicle” means any vehicle that operates, either partially or exclusively, on electrical
energy from the grid, or an off-board source, that is stored on board for motive purpose. “Electric
vehicle” includes: (1) a battery electric vehicle; (2) a plug-in hybrid electric vehicle; (3) a
neighborhood electric vehicle; and (4) a medium-speed electric vehicle.

“Electric vehicle charging station” means a public or private parking space that is served by battery
charging station equipment that has as its primary purpose the transfer of electric energy (by
conductive or inductive means) to a battery or other energy storage device in an electric vehicle.
An electric vehicle charging station equipped with Level 1 or Level 2 charging equipment is
permitted outright as an accessory use to any principal use.

“Electric vehicle charging station – public” means an electric vehicle charging station that is (1)
publicly owned and publicly available (e.g., park and ride parking, public library parking lot, on-
street parking) or (2) privately owned and publicly available (e.g., shopping center parking,
nonreserved parking in multifamily parking lots).

“Electric vehicle charging station – restricted” means an electric vehicle charging station that is (1)
privately owned and restricted access (e.g., single-family home, executive parking, designated
employee parking) or (2) publicly owned and restricted (e.g., fleet parking with no access to the
general public).
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“Electric vehicle infrastructure” means structures, machinery, and equipment necessary and
integral to support an electric vehicle, including battery charging stations, rapid charging stations,
and battery exchange stations.

“Electric vehicle parking space” means any marked parking space that identifies the use to be
exclusively for the parking of an electric vehicle.

“Medium-speed electric vehicle” means a self-propelled, electrically powered four-wheeled motor
vehicle, equipped with a roll cage or crush-proof body design, whose speed attainable in one mile is
more than 25 miles per hour but not more than 35 miles per hour and otherwise meets or exceeds
the federal regulations set forth in 49 CFR 571.500.

“Neighborhood electric vehicle” means a self-propelled, electrically powered four-wheeled motor
vehicle whose speed attainable in one mile is more than 20 miles per hour and not more than 25
miles per hour and conforms to federal regulations under 49 CFR Part 571.500.

“Nonelectric vehicle” means any motor vehicle that does not meet the definition of “electric
vehicle.”

“Plug-in hybrid electric vehicle (PHEV)” means an electric vehicle that (1) contains an internal
combustion engine and also allows power to be delivered to drive wheels by an electric motor; (2)
charges its battery primarily by connecting to the grid or other off-board electrical source; (3) may
additionally be able to sustain battery charge using an on-board internal-combustion-driven
generator; and (4) has the ability to travel powered by electricity.

“Rapid charging station” means an industrial grade electrical outlet that allows for faster recharging
of electric vehicle batteries through higher power levels and that meets or exceeds any standards,
codes, and regulations set forth by Chapter 19.28 RCW and consistent with rules adopted under
RCW 19.27.540. (Ord. 2553 § 2, 2010).

19.126.030 Permitted locations.
Electric vehicle infrastructure shall be permitted in zoning districts of the city as identified in MTMC
19.23.100. (Ord. 2553 § 2, 2010).

19.126.040 Required facilities.
A. Beginning July 1, 2011, development for each of the land uses identified in Table 19.126.040
shall be required to provide electric vehicle infrastructure as shown in the table. For purposes of
Table 19.126.040, electric vehicle charging stations shall be provided when the development is
10,000 square feet or more and one of the following occurs:

1. A new building or a new off-street parking facility is developed;

2. An addition or improvement to an existing building is made that meets a certain threshold,
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pursuant to MTMC 19.120.250; or

3. The parking capacity of an existing building, site, or parking facility is increased by more
than 50 percent.

B. The first column in Table 19.126.040 shows the type of land use for which electric vehicle
charging stations shall be provided, pursuant to this section. The second column shows the
minimum percentage of the facility’s parking spaces that shall provide a connection to electric
vehicle charging stations.

Table 19.126.040
Required Number of Electric Vehicle Charging Stations

Land Use Type
Percentage
of Parking

Spaces

Multi-household residential 10%

Lodging 3%

Retail, eating and drinking
establishment

1%

Office, medical 3%

Industrial 1%

Institutional, municipal 3%

Recreational/entertainment/cultural 1%

Other 3%

C. Design for Expansion. In order to allow for additional electric vehicle parking in the future as the
market for such vehicles grows, beginning January 1, 2011, all development that meets the criteria
of subsection A of this section shall be designed to allow for double the amount of electric vehicle
parking shown in Table 19.126.040.

Site design must provide electrical, associated ventilation, accessible parking, and wiring
connection to transformer to support the additional potential future electric vehicle charging
stations. (Ord. 2553 § 2, 2010).

19.126.050 General station requirements.
A. Size. A standard size parking space shall be used for an electric vehicle charging station where
such a station is required or planned.

B. Installation and Equipment. The station installation and equipment shall be consistent with the
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rules and regulations adopted pursuant to RCW 19.27.540, Electric vehicle infrastructure
requirements, and with applicable regulations under the City’s building code, Chapter 15.05 MTMC,
and fire code, Chapter 15.10 MTMC.

C. Location, Design, and Maintenance. Where provided, parking for electric vehicle charging
purposes shall meet the standards of subsections (C)(1) through (5) of this section.

1. Signage. Each charging station space shall be posted with signage indicating the space is
only for electric vehicle charging purposes. Days and hours of operation shall be included if
time limits or tow-away provisions are to be enforced.

2. Clearance. Charging station equipment mounted on pedestals, light posts, bollards or other
devices shall be a minimum of 24 inches clear from the face of curb.

3. Charging Station Equipment. Charging station outlets and connector devices shall be no
less than 36 inches or no higher than 48 inches from the top of surface where mounted, and
shall contain a retraction device and/or a place to hang permanent cords and connectors
sufficiently above the ground or paved surface.

4. Charging Station Equipment Protection. When the electric vehicle charging station space is
perpendicular or at an angle to curb face and charging equipment, adequate equipment
protection, such as wheel stops or concrete-filled steel bollards shall be used.

5. Maintenance. Charging station equipment shall be maintained in all respects, including the
functioning of the charging equipment. A phone number or other contact information shall be
provided on the charging station equipment for reporting when the equipment is not functioning
or other problems are encountered.

D. Data to Be Available. To allow for maintenance and notification, the owners of any private new
electric vehicle infrastructure station that will be publicly available (see definition of “electric vehicle
charging station – public”) shall provide information on the station’s geographic location, date of
installation, equipment type and model, and owner contact information.

E. Time limits may be placed on the number of hours that an electric vehicle is allowed to charge,
prohibiting indefinite charging/parking. If applicable, warnings shall be posted to alert charging
station users about hours of use and possible actions affecting electric vehicle charging stations
that are not being used according to posted rules.

F. Electric vehicle signage shall be provided pursuant to MTMC 19.126.090.

G. Location. Placement of a single electric vehicle charging station is preferred at the beginning or
end stall on a block face. (Ord. 2553 § 2, 2010).

19.126.060 Accessible facilities.
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A. Where electric vehicle charging stations are provided in parking lots or parking garages,
excluding garages in single-household residential units, accessible electric vehicle charging
stations shall be provided according to the ratios shown on Table 19.126.060. The first column
indicates the number of electric vehicle stations being provided on site and the second column
indicates the number of accessible charging stations that are to be provided for the corresponding
number(s) of charging stations.

Table 19.126.060
Minimum Number of Accessible Electric Vehicle (EV) Charging Stations

Number of EV
charging
stations

Minimum
accessible EV

charging stations

5–50 1

51–100 2

101–150 3

151–200 4

201–250 5

251–300 6

B. Accessible electric vehicle charging stations should be located in close proximity to the building
or facility entrance and shall be connected to a barrier-free accessible route of travel. It is not
necessary to designate the accessible electric vehicle charging station exclusively for the use of
disabled persons. Below are two options for providing for accessible electric vehicle charging
stations.

Option 1
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Option 2

(Ord. 2553 § 2, 2010).

19.126.070 Charging and parking.
A. Electric vehicle charging stations, where provided for public use, are reserved for parking and
charging electric vehicles only, except as otherwise provided by this chapter.

B. Electric vehicles may be parked in any space designated for public parking, subject to the
restrictions that would apply to any other vehicle that would park in that space. (Ord. 2564 § 2,
2011; Ord. 2553 § 2, 2010).

19.126.080 Parking restrictions.
A. No person shall stop, stand or park any nonelectric vehicle in a space designated through
signage as an electric vehicle charging station. Any nonelectric vehicle is subject to removal by the
property owner or the property owner’s agent.

B. Any electric vehicle in an electric vehicle parking stall that is signed exclusively for electric
vehicle charging and that either (1) is not electrically charging or (2) is parked beyond the days and
hours designated on regulatory signs posted at or near the space shall be subject to removal as
posted by the property owner or the property owner’s agent. For purposes of this subsection,
“charging” means an electric vehicle is parked at an electric vehicle charging station and is
connected to the charging station equipment. (Ord. 2564 § 3, 2011; Ord. 2553 § 2, 2010).

19.126.090 Signage.
A. Electric vehicle charging stations, other than in residential use, shall have posted signage, as
identified in this section, allowing only charging electric vehicles to park in such spaces.
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(Exception: the Director may allow an exemption for such signage at a portion of electric vehicle
parking stalls within a publicly owned transit center upon the public transit agency demonstrating
through a utilization study that not all of the electric vehicle charging stalls are needed for
commuters using transit and that the amount of nonelectric vehicle parking is inadequate to meet
existing needs; such exemption may be renewed by the Director each year, based on a utilization
study completed during the prior year.) For purposes of this subsection, “charging” means that an
electric vehicle is parked at an electric vehicle charging station and is connected to the charging
station equipment.

B. Signage for parking of electric vehicles shall include:

1. Information on the charging station to identify voltage and amperage levels and any time of
use, fees, or safety information.

2. As appropriate, directional signs to effectively guide motorists to the charging station
space(s).

C. Optional Signage. Optional information may be posted to alert potential charging station users to
other expectations. (Ord. 2564 § 4, 2011; Ord. 2553 § 2, 2010).
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20.124.050 Electric vehicle parking required.

(1) Beginning January 1, 2020, development for each of the land uses identified in Table 20.124.050(1) shall be

required to provide electric vehicle infrastructure as shown in the table. For the purposes of Table 20.124.050(1),

electric vehicle charging stations shall be provided when a proposed development contains one or more of the

land uses specified in the table, and one of the following occurs:

(a) A new development of 10,000 gross square feet or more is proposed;

(b) A new multifamily residential development containing 10 or more residential units is proposed;

(c) An addition or improvement is made to an existing development that brings the total development to

10,000 gross square feet or more; or

(d) The parking capacity of an existing parking garage, lot or other site is increased by more than 50

percent.

(2) The first column in Table 20.124.050(1) shows the type of land use for which electric vehicle charging

stations shall be provided, pursuant to this section. The second column shows the minimum percentage of the

facility’s parking spaces that shall provide a connection to electric vehicle charging stations.

Table 20.124.050(1)
Required Number of Electric Vehicle

Charging Stations 

Land Use Type

Percentage of
Parking
Spaces

Multifamily

residential

10%

Overnight lodging

(Levels 3 – 4)

3%

Retail establishment 1%

All restaurants

(excluding food

trucks)

1%

All office 3%

All medical 3%

Industrial 1%
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All civic uses 3%

Convenience store

with fuel pumps

5%, minimum

of 2 spaces.

Other uses 1%

(3) Design for Expansion. In order to allow for additional electric vehicle parking in the future as the market for

such vehicles grows, beginning January 1, 2023, all development that meets the criteria of subsection (1) of this

section shall be designed to allow for double the amount of electric vehicle parking shown in Table

20.124.050(1).

(4) Site design must provide electrical, associated ventilation, accessible parking, and wiring connection to

transformer to support the additional potential future electric vehicle charging stations.

(5) General Station Requirements.

(a) Size. A standard size parking space shall be used for an electric vehicle charging station where such a

station is required or planned.

(b) Installation and Equipment. The station installation and equipment shall be consistent with the rules and

regulations adopted pursuant to RCW 19.27.540, Electric vehicle infrastructure requirements, and with

applicable regulations under the city’s building and fire codes.

(c) Location, Design, and Maintenance. Where provided, parking for electric vehicle charging purposes

shall meet the standards of subsections (5)(c)(i) through (v) of this section.

(i) Signage. Each charging station space shall be posted with signage indicating the space is only for

electric vehicle charging purposes. Days and hours of operation shall be included if time limits or tow-

away provisions are to be enforced.

(ii) Clearance. Charging station equipment mounted on pedestals, light posts, bollards or other devices

shall be a minimum of 24 inches clear from the face of curb.

(iii) Charging Station Equipment. Charging station outlets and connector devices shall be no less than

36 inches or no higher than 48 inches from the top of surface where mounted, and shall contain a

retraction device and/or a place to hang permanent cords and connectors sufficiently above the ground

or paved surface.

(iv) Charging Station Equipment Protection. When the electric vehicle charging station space is

perpendicular or at an angle to curb face and charging equipment, adequate equipment protection,

such as wheel stops or concrete-filled steel bollards, shall be used.
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(v) Maintenance. Charging station equipment shall be maintained in all respects, including the

functioning of the charging equipment. A phone number or other contact information shall be provided

on the charging station equipment for reporting when the equipment is not functioning or other

problems are encountered.

(6) Data to Be Available. To allow for maintenance and notification, the owners of any private new electric

vehicle infrastructure station that will be publicly available (see definition of “Electric vehicle charging station –

Public” in Chapter 20.12 POMC) shall provide information on the station’s geographic location, date of

installation, equipment type and model, and owner contact information.

(7) Time limits may be placed on the number of hours that an electric vehicle is allowed to charge, prohibiting

indefinite charging/parking. If applicable, warnings shall be posted to alert charging station users about hours of

use and possible actions affecting electric vehicle charging stations that are not being used according to posted

rules.

(8) Location. Placement of a single electric vehicle charging station is preferred at the beginning or end stall on a

block face.

(9) Accessible Facilities. Where electric vehicle charging stations are provided in parking lots or parking

garages, excluding garages in single-household residential units, accessible electric vehicle charging stations

shall be provided according to the ratios shown on Table 20.124.050(2). The first column indicates the number of

electric vehicle stations being provided on site and the second column indicates the number of accessible

charging stations that are to be provided for the corresponding number(s) of charging stations.

Table 20.124.050(2)
Minimum Number of Accessible
Electric Vehicle (EV) Charging

Stations 

Number of EV
charging stations

Minimum
accessible EV
charging
stations

5–50 1

51–100 2

101–150 3

151–200 4

201–250 5
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251–300 6

(10) Accessible electric vehicle charging stations should be located in close proximity to the building or facility

entrance and shall be connected to a barrier-free accessible route of travel. It is not necessary to designate the

accessible electric vehicle charging station exclusively for the use of disabled persons. Below are two options

for providing for accessible electric vehicle charging stations.

Option 1

Option 2

(11) Charging and Parking. Electric vehicle charging stations, where provided for public use, are reserved for
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parking and charging electric vehicles only, except as otherwise provided by this chapter.

(12) Electric vehicles may be parked in any space designated for public parking, subject to the restrictions that

would apply to any other vehicle that would park in that space.

(13) Parking Restrictions. No person shall stop, stand or park any nonelectric vehicle in a space designated

through signage as an electric vehicle charging station. Any nonelectric vehicle is subject to removal by the

property owner or the property owner’s agent.

(14) Any electric vehicle in an electric vehicle parking stall that is signed exclusively for electric vehicle charging

and that either: (a) is not electrically charging; or (b) is parked beyond the days and hours designated on

regulatory signs posted at or near the space shall be subject to removal as posted by the property owner or the

property owner’s agent. For purposes of this subsection, “charging” means an electric vehicle is parked at an

electric vehicle charging station and is connected to the charging station equipment.

(15) Signage. Electric vehicle charging stations, other than in residential use, shall have posted signage, as

identified in this section, allowing only charging electric vehicles to park in such spaces. (Exception: the director

may allow an exemption for such signage at a portion of electric vehicle parking stalls within a publicly owned

transit center upon the public transit agency demonstrating through a utilization study that not all of the electric

vehicle charging stalls are needed for commuters using transit and that the amount of nonelectric vehicle parking

is inadequate to meet existing needs; such exemption may be renewed by the director each year, based on a

utilization study completed during the prior year.) For purposes of this subsection, “charging” means that an

electric vehicle is parked at an electric vehicle charging station and is connected to the charging station

equipment.

(16) Signage for parking of electric vehicles shall include:

(a) Information on the charging station to identify voltage and amperage levels and any time of use, fees, or

safety information.

(b) As appropriate, directional signs to effectively guide motorists to the charging station space(s).

(17) Optional Signage. Optional information may be posted to alert potential charging station users to other
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expectations.

(18) An applicant may request a modification of the minimum required number of electric vehicle parking spaces

by applying for an administrative variance type 2 pursuant to POMC 20.124.030(2). Relief under an

administrative variance type 2 pursuant to POMC 20.124.030(2) may include but is not limited to allowing the

installation of electrical conduits and sizing panels and electrical services to standard parking stalls in support of

the future installation of charging facilities while waiving or delaying requirements for installing wiring and

chargers as a condition of the project. (Ord. 011-19 § 5 (Exh. 2)).
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The rollout of electric vehicles is aided 
and enabled by a concurrent rollout of 
infrastructure at home and in public 
locations. Home charging provides 
most of the charging needed for most 
drivers, whereas public infrastructure 
improves the electric vehicle proposi-
tion for prospective buyers, increases 
the potential electric miles from electric 
vehicles, and provides charging for 
those without home charging. Exactly 
how much charging infrastructure will 
be needed and what it will cost are 
top questions for prospective electric 
vehicle owners, automakers, policy-
makers, and electric utilities alike.  

The need for much more electric 
vehicle charging infrastructure across 
the United States through 2025 is well 
established by a recent charging gap 
analysis.1 Based on that analysis, about 
4 times more public charging infra-
structure than was in place in 2017 is 
needed by 2025 to match expected 
electric vehicle market growth. The 

1	 Michael Nicholas, Dale Hall, and Nic Lutsey, 
Quantifying the electric vehicle charging 
infrastructure gap across U.S. markets, (ICCT: 
Washington DC, 2019), https://www.theicct.
org/publications/charging-gap-US 

analysis finds that at least 100,000 
public and workplace chargers will be 
needed across the 100 most populous 
U.S. metropolitan areas over 2019–
2025. These chargers would help serve 
the 2.6 million new plug-in hybrid 
electric vehicle (PHEV) sales and 
battery electric vehicle (BEV) sales 
expected by 2025 in those 100 areas.  

This paper analyzes the capital costs 
of the electric vehicle charging infra-
structure needed for public, work-
place, and home charging for the most 
populous 100 metropolitan areas in 
the United States from 2019 through 
2025. We review charging equipment 
cost data, including installation and 
hardware, for chargers of various 
charging types and locations. These 
equipment costs are then applied to 
our recent estimation of public and 
workplace charging needs, along with 
home charging needs that are newly 
assessed here. Ultimately we quantify 
the infrastructure costs on a metro-
politan-area basis. Excluded from this 
scope are charging costs outside the 
100 largest markets, which is to say in 
smaller cities and fast-charging cor-
ridors linking the cities.

Charging cost  
by type and location
This section describes the types of 
electric vehicle charging infrastruc-
ture related to the charging location. 
Cost estimates and research studies 
were used to estimate installation and 
hardware-related costs for home and 
nonhome charging to obtain average 
hardware and installation costs. These 
installation and hardware costs are 
used to construct estimates by met-
ropolitan area in the following section. 

Three main categories of electric 
vehicle chargers are assessed in this 
paper: Level 1, Level 2, and direct current 
(DC) fast. Basic information regarding 
the different levels of chargers evalu-
ated in this report is summarized Table 
1. The voltage (V) column shows the 
voltage at which electricity is deliv-
ered to the electric vehicle, and the 
typical power in kilowatts (kW) is the 
rate of energy transfer. The associated 
electric vehicle miles of range per hour 
of charging and the typical charging 
locations are also shown. Generally, 
Level 1 is used in home charging, 
whereas Level 2 is used in a variety 
of charging conditions, and DC fast 
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charging is most commonly used at 
public charging stations. 

For this paper’s estimation of charging 
equipment costs across U.S. metro-
politan areas through 2025, several 
simplifying assumptions are made 
regarding charger power requirements. 
Chargers are assumed to be 1.4 kW for 
Level 1, 6.6 kW for Level 2, and DC fast 
chargers include a combination of 50 
kW, 150 kW, and 350 kW. We define 
chargers by these listed power levels 
rather than the number of outlets. 
For example, two outlets on the same 
pedestal providing 3.3 kW per outlet 
when two vehicles are connected are 
counted as one Level 2 charger, and a 
13.2-kW Level 2 charger pedestal with 
two outlets is counted as two chargers.2 

2	 Avista Utility, “Docket No. UE-160082 – Avista 
Utilities Semi-Annual Report on Electric 
Vehicle Supply Equipment Pilot Program” 
(2018), https://www.utc.wa.gov/_layouts/15/
CasesPublicWebsite/CaseItem.aspx?item
=document&id=00044&year=2016&dock
etNumber=160082&resultSource=&page=
&query=&refiners=&isModal=&omItem=fa
lse&doItem=false; Department of Energy, 
“Transportation Energy Futures Series, 
Alternative Fuel Infrastructure Expansion: 
Costs, Resources, Production Capacity and 
Retail Availability for Low-Carbon Scenarios” 
(2013), https://www.osti.gov/biblio/1079728-
transportation-energy-futures-series-
alternative-fuel-infrastructure-expansion-
costs-resources-production-capacity-retail-
availability-low-carbon-scenarios ; Pierre 
Ducharme and Catherine Kargas. Feasibility 
of a Pan-Canadian Network of DC Fast 
Charging Stations for EVs, (Electric Vehicle 
Symposium 29: Montréal, Québec, Canada, 
June 19–22, 2016), https://www.mdpi.
com/2032-6653/8/1/1/pdf; Josh Agenbroad, 
“Pulling back the veil on EV charging station 
costs,” Rocky Mountain Institute, accessed 
Jan 5, 2019, https://rmi.org/pulling-back-veil-
ev-charging-station-costs/ 

PUBLIC AND WORKPLACE 
CHARGER HARDWARE COSTS 

Public and workplace charging infra-
structure hardware costs include the 
charger and its pedestal. The main 
cost drivers are the power of the unit, 
in kW; whether it requires a pedestal; 
and whether it is networked with 
communication or payment gather-
ing capability. Table 2 summarizes 
the costs applied in this analysis, 
based on the average hardware costs 
from several studies2 and manufac-
turer price quotes.3 For calculations, 
we determine an average cost per 
charger by level and type including 
mounting pedestal across all quotes 
and studies. As shown, Level 2 per-
charger costs are lower when there are 
dual chargers, rather than one charger, 
per pedestal. Adding networking to a 

3	 “Commercial EVSE: Public, Fleet, Workplace 
Charging,” ClipperCreek, accessed February 
1, 2019, https://store.clippercreek.com/
commercial ; “Smart charging stations,” 
Chargepoint, accessed February, 1 2019, 
https://www.chargepoint.com/products/
commercial/ 

charger more than doubles the cost 
of hardware. For DC fast charging, 
we use the single charger cost for all 
calculations. Costs are reported in 
2019 dollars, and future-year hardware 
costs are assumed to decline over time 
at the rate of 3% per year.

Based on existing trends from our 
charging gap analysis, future work-
place charging is assumed to be 15% 
Level 1 and 85% Level 2. Networking 
enables chargers to communicate 
by WiFi or cellular signal to report 
usage, charge customers, and collect 
payment information. These cost esti-
mates are based on workplace Level 
1 not being networked and 62% of 
workplace Level 2 being networked, 
corresponding to the percentage 
of workplace charging that is paid.4 
Public charging is assumed to be 80% 

4	 Gil Tal, Jae Hyun Lee, and Michael Nicholas, 
Observed charging rates in California, 
(Research Report – UCD-ITS-WP-18-02, 
Institute of Transportation Studies: University 
of California, Davis, 2018), https://itspubs.
ucdavis.edu/index.php/research/publications/
publication-detail/?pub_id=2993  

Table 1. Electric vehicle charging infrastructure specifications in the United States.

Charging level Voltage Typical power
Electric vehicle miles  

of range per charging hour Location

Level 1 120 V AC 1.2–1.4 kW AC 3–4 miles Primarily home and some workplace

Level 2 208 V–240 V AC 3.3–6.6 kW AC 10–20 miles Home, workplace, and public 

DC fast 400 V–1,000 V DC 50 kW or more 150–1,000 miles Public, frequently intercity

Note: AC = alternating current; DC = direct current; kW = kilowatt; V = volt

Table 2. Per charger public and workplace charger hardware cost.

Level Type
Chargers per 

pedestal Per-charger cost

Level 1 Non-networked One $813 

Level 1 Non-networked Two $596 

Level 2 Non-networked One $1,182 

Level 2 Non-networked Two $938 

Level 2 Networked One $3,127 

Level 2 Networked Two $2,793 

DC fast Networked 50 kW One $28,401 

DC fast Networked 150 kW One $75,000 

DC fast Networked 350 kW One $140,000 

https://www.utc.wa.gov/_layouts/15/CasesPublicWebsite/CaseItem.aspx?item=document&id=00044&year=2016&docketNumber=160082&resultSource=&page=&query=&refiners=&isModal=&omItem=false&doItem=false
https://www.utc.wa.gov/_layouts/15/CasesPublicWebsite/CaseItem.aspx?item=document&id=00044&year=2016&docketNumber=160082&resultSource=&page=&query=&refiners=&isModal=&omItem=false&doItem=false
https://www.utc.wa.gov/_layouts/15/CasesPublicWebsite/CaseItem.aspx?item=document&id=00044&year=2016&docketNumber=160082&resultSource=&page=&query=&refiners=&isModal=&omItem=false&doItem=false
https://www.utc.wa.gov/_layouts/15/CasesPublicWebsite/CaseItem.aspx?item=document&id=00044&year=2016&docketNumber=160082&resultSource=&page=&query=&refiners=&isModal=&omItem=false&doItem=false
https://www.utc.wa.gov/_layouts/15/CasesPublicWebsite/CaseItem.aspx?item=document&id=00044&year=2016&docketNumber=160082&resultSource=&page=&query=&refiners=&isModal=&omItem=false&doItem=false
https://www.utc.wa.gov/_layouts/15/CasesPublicWebsite/CaseItem.aspx?item=document&id=00044&year=2016&docketNumber=160082&resultSource=&page=&query=&refiners=&isModal=&omItem=false&doItem=false
https://www.osti.gov/biblio/1079728-transportation-energy-futures-series-alternative-fuel-infrastructure-expansion-costs-resources-production-capacity-retail-availability-low-carbon-scenarios
https://www.osti.gov/biblio/1079728-transportation-energy-futures-series-alternative-fuel-infrastructure-expansion-costs-resources-production-capacity-retail-availability-low-carbon-scenarios
https://www.osti.gov/biblio/1079728-transportation-energy-futures-series-alternative-fuel-infrastructure-expansion-costs-resources-production-capacity-retail-availability-low-carbon-scenarios
https://www.osti.gov/biblio/1079728-transportation-energy-futures-series-alternative-fuel-infrastructure-expansion-costs-resources-production-capacity-retail-availability-low-carbon-scenarios
https://www.osti.gov/biblio/1079728-transportation-energy-futures-series-alternative-fuel-infrastructure-expansion-costs-resources-production-capacity-retail-availability-low-carbon-scenarios
https://www.mdpi.com/2032-6653/8/1/1/pdf
https://www.mdpi.com/2032-6653/8/1/1/pdf
https://rmi.org/pulling-back-veil-ev-charging-station-costs/
https://rmi.org/pulling-back-veil-ev-charging-station-costs/
https://store.clippercreek.com/commercial
https://store.clippercreek.com/commercial
https://www.chargepoint.com/products/commercial/
https://www.chargepoint.com/products/commercial/
https://itspubs.ucdavis.edu/index.php/research/publications/publication-detail/?pub_id=2993
https://itspubs.ucdavis.edu/index.php/research/publications/publication-detail/?pub_id=2993
https://itspubs.ucdavis.edu/index.php/research/publications/publication-detail/?pub_id=2993


ESTIMATING CHARGING INFRASTRUCTURE COSTS ACROSS U.S. METROPOLITAN AREAS

WORKING PAPER 2019-14� INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION 3

networked, and all fast charging is 
assumed to be networked, as these 
are typical practices. For Level 1 work-
place chargers we assume 80% will be 
simply a wall outlet, but average costs 
presented above are for the 20% of 
dedicated Level 1 chargers.

PUBLIC AND WORKPLACE 
CHARGING INSTALLATION 
COSTS 

Installation costs are composed of 
labor, materials, permits, taxes, and 
utility upgrades, as shown in Table 3. 
These are based on the most recent 
and detailed cost estimates among the 
various investigations into costs for 
nonresidential infrastructure.5 Notably, 
the Electric Power Research Institute 
(EPRI) studied 637 sites with 1,294 
Level 2 charging units, including dis-
aggregated costs for labor, materials, 
permits, and taxes. The EPRI study also 
shows how per-charger costs decline 
as more chargers are installed per 
site (i.e., sites with 3-5 chargers, and 
those with over 6 chargers). Costs are 
further disaggregated by sites within 
California versus those in the rest of 
the country and are applied as such in 
this analysis. For our analysis, based 
on the EPRI study, we assume work-
place charging costs are 10% below, 

5	 Idaho National Laboratory, U.S. Department 
of Energy, Plug-in electric vehicle and 
infrastructure analysis (INL/EXT-15-35708), 
2015, https://inldigitallibrary.inl.gov/sites/
sti/sti/6799570.pdf; NC PEV Taskforce, 
“Plug-in electric vehicle (PEV) roadmap for 
North Carolina” (2013), http://www.pluginnc.
com/wp-content/uploads/2016/06/7-
NCPEVRoadmap_April2014_v2.pdf; 
Ducharme and Kargas, “Feasibility of a 
Pan-Canadian Network”; Avista, Semi-Annual 
Report on Electric Vehicle Supply Equipment 
Pilot Program; Electric Power Research 
Institute, “Electric Vehicle Supply Equipment 
Installed Cost Analysis” (December 
2013), http://www.epri.com/abstracts/
Pages/ProductAbstract.aspx?Product
Id=000000003002000577 

and public Level 2 are 11% higher, than 
the average numbers shown in Table 
3. Utility upgrades are included in the 
materials cost, based on upgrades 
incurred in southern California.6 In 
practice, part of these utility upgrade 
costs may be covered by the utility 
company. Typically, a utility provides 
the customer an upgrade allowance, 
above which the customer pays for the 
remainder of the upgrade cost.

Our DC fast charger installation 
costs, shown in Table 4, are based 
two sources.7 Data from the Rocky 

6	 Based on upgrades incurred in the Southern 
California Edison territory, $36.99 is added 
to each Level 2 charging installation. See J.R. 
DeShazo, Overcoming Barriers to Electric 
Vehicle Charging in Multi-unit Dwellings: A 
Westside Cities Case Study, (2017), http://
innovation.luskin.ucla.edu/sites/default/
files/Overcoming%20Barriers%20to%20
EV%20Charging%20in%20Multi-unit%20
Dwellings%20-%20A%20Westside%20
Cities%20Case%20Study.pdf

7	 Hajo Ribberink, Larry Wilkens, Raed 
Abdullah, Matthew McGrath, and Mark 
Wojdan, “Impact of Clusters of DC Fast 
Charging Stations on the Electricity 
Distribution Grid in Ottawa, Canada,” 
(Electric Vehicle Symposium 30: Stuttgart, 
Germany, October 9–11, 2017); Agenbroad, 
“Pulling back the veil on EV charging station 
costs”, Rocky Mountain Institute, accessed 
Jan 5, 2019, https://rmi.org/pulling-back-veil-
ev-charging-station-costs/

Mountain Institute study are used to 
estimate costs for 50-kW chargers, 
and data from Ribberink et al. are used 
to project how costs scale for multiple 
chargers per site and for higher power 
stations. Similar to Level 2 charging, 
installation costs per charger fall as 
more chargers are installed per site. 
Also, costs do not rise proportionally 
with power so a charger with triple 
the power does not result in triple 
the cost. Hence, installation costs are 
mainly a function of the number of 
chargers per site. 

Table 4 highlights the role power and 
multi-charger sites play in determin-
ing per-charger installation costs. For 
example, at a site with one 50-kW 
charger, installation costs are approxi-
mately $45,000. Increasing the power 
by 7 times to 350 kW results in an 
installation cost of approximately 
$65,000, reflecting higher material 
cost and the probability that switch-
gear and distribution lines may need 
to be upgraded. Although we show 
an approximately $20,000 increase, 
this is highly variable and certain sites 
with 350 kW require very expen-
sive upgrades whereas other sites 
require modest upgrades depending 
on factors related to charging site 

Table 3. Installation costs for Level 2 public and workplace charger, by chargers per site.

1 charger per 
site

2 chargers 
per site

3-5 chargers 
per site

6+ chargers 
per site

California

Labor $2,471 $1,786 $1,491 $1,747

Materials $1,235 $958 $1,014 $908

Permit $283 $172 $110 $65

Tax $156 $121 $128 $115

Total $4,148 $3,039 $2,745 $2,837

Outside 
California

Labor $1,544 $1,827 $1,647 $1,316

Materials $1,112 $1,039 $1,272 $874

Permit $82 $62 $59 $38

Tax $96 $89 $110 $75

Total $2,836 $3,020 $3,090 $2,305

https://inldigitallibrary.inl.gov/sites/sti/sti/6799570.pdf
https://inldigitallibrary.inl.gov/sites/sti/sti/6799570.pdf
http://www.pluginnc.com/wp-content/uploads/2016/06/7-NCPEVRoadmap_April2014_v2.pdf
http://www.pluginnc.com/wp-content/uploads/2016/06/7-NCPEVRoadmap_April2014_v2.pdf
http://www.pluginnc.com/wp-content/uploads/2016/06/7-NCPEVRoadmap_April2014_v2.pdf
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002000577
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002000577
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002000577
http://innovation.luskin.ucla.edu/sites/default/files/Overcoming Barriers to EV Charging in Multi-unit Dwellings - A Westside Cities Case Study.pdf
http://innovation.luskin.ucla.edu/sites/default/files/Overcoming Barriers to EV Charging in Multi-unit Dwellings - A Westside Cities Case Study.pdf
http://innovation.luskin.ucla.edu/sites/default/files/Overcoming Barriers to EV Charging in Multi-unit Dwellings - A Westside Cities Case Study.pdf
http://innovation.luskin.ucla.edu/sites/default/files/Overcoming Barriers to EV Charging in Multi-unit Dwellings - A Westside Cities Case Study.pdf
http://innovation.luskin.ucla.edu/sites/default/files/Overcoming Barriers to EV Charging in Multi-unit Dwellings - A Westside Cities Case Study.pdf
http://innovation.luskin.ucla.edu/sites/default/files/Overcoming Barriers to EV Charging in Multi-unit Dwellings - A Westside Cities Case Study.pdf
https://rmi.org/pulling-back-veil-ev-charging-station-costs/
https://rmi.org/pulling-back-veil-ev-charging-station-costs/
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readiness and electrical equipment. 
Location flexibility is paramount in 
reducing these costs. There is gener-
ally a site limit of 2.5 megawatts of 
power before a step change in costs. 
Therefore, the maximum number of 
chargers per site is 50, 20, and 10 
for 50-, 150-, and 350-kW chargers, 
respectively. Finally, we note that 
there are some costs that may not 
be included in the installation costs 
above including signage, striping, 
lighting, and security cameras. 

Trends in the number of chargers per 
site allow us to estimate overall future 
charging developments based on the 
preceding per-charger cost examples. 
Recent data on chargers per site 
from U.S. metropolitan areas with 
greater electric vehicle uptake serve 
as a guide for smaller markets. To 
determine the relationship between 
electric vehicle market development 
and chargers per site, markets are first 
categorized and binned by the status 
of the electric vehicle market devel-
opment by metropolitan area at the 
end of each year from 2014 through 
2018. The market development bins 
are defined by the electric vehicles 
per million population, ranging from 
6,000 (in low electric uptake markets) 
up to 40,000 (high uptake). Then 
the associated charger locations and 
number of chargers per site were 

analyzed by metropolitan area.8 These 
sites are grouped into four catego-
ries—one, two, three to five, and six or 
more chargers per site—to match the 
categories analyzed above. In areas 
with low numbers of electric vehicles 
per million population, sites with six 
outlets or more are rare but can still 
account for a large portion of a met-
ropolitan area’s chargers. 

Figure 1 shows a trend toward more 
chargers per site in markets with 
greater electric vehicle uptake. The 
horizontal axis shows the relative 
electric vehicle market development 
in vehicles per million resident popula-
tion in bins. The vertical axis shows the 
percentage of chargers per site size 
category, based on the charger data 
for all the metropolitan areas in each 
bin. For example, the lowest level of 
market development analyzed is 6,000 
electric vehicles per million population, 
where approximately 30% of charging 
outlets are at sites with two chargers, 
30% are with 3–5 chargers, 30% are 
with 6 or more chargers, and the 
remaining 10% are at sites with just one 
charger. Most metropolitan areas fall in 
the lower bins and the 40,000 electric 
vehicles-per-million bin is represented 

8	 Downloaded from Alternative Fuel Data 
Center (Alternative fuel stations - electric, 
Accessed Sept. 1, 2014; Jan 1, 2016; Jan 1, 2017; 
Jan 1, 2018; and Jan 1, 2019), https://afdc.
energy.gov/data_download/ 

by just one metropolitan area, San 
Jose, in 2018. 

The implication of the trend shown 
in Figure 1, based on Table 3, is that 
as electric vehicle markets grow, the 
number of outlets per site increases, 
and the per-out let  cost  drops. 
Cumulative sales in San Jose by 
the end of 2018 are what define the 
highest market penetration category, 
where there are 40,000 electric 
vehicles per million population, and 
60% of total outlets are located at 
sites with six or more chargers. The 
lines in Figure 1 represent the natural 
log fit of these points (e.g., y = 0.21 * 
ln (x) – 1.57 for six or more chargers 
per site), and the equations shown are 
applied to the infrastructure buildout 
cost analysis that follows in the cost 
scenario section.

Compared to Level 2 chargers, DC 
fast chargers do not show such a clear 
trend for chargers per site versus 
electric vehicles per capita. However, 
overall site size for new installations 
is growing year by year. To reflect a 
general increase in the number of 
chargers per site, we extrapolate the 
trend from 2014–2018 into the future. 
In 2018, the percentages of chargers at 
one, two, three to five, and six or more 
chargers per site were 11%, 20%, 17%, 
and 52%, respectively. The correspond-
ing percentages for 2025 are 5%, 13%, 
15% and 67%. These percentages are 

Table 4. Installation costs per DC fast charger by power level and chargers per site.

 

50 kW 150 kW 350 kW

1 
charger 
per site

2 
chargers 
per site

3-5 
charger 
per site

6-50 
chargers 
per site

1 
charger 
per site

2 
chargers 
per site

3-5 
chargers 
per site

6-20 
chargers 
per site

1 
charger 
per site

2 
chargers 
per site

3-5 
chargers 
per site

6-10 
chargers 
per site

Labor $19,200 $15,200 $11,200 $7,200 $20,160 $15,960 $11,760 $7,560 $27,840 $22,040 $16,240 $10,440

Materials $26,000 $20,800 $15,600 $10,400 $27,300 $21,840 $16,380 $10,920 $37,700 $30,160 $22,620 $15,080

Permit $200 $150 $100 $50 $210 $158 $105 $53 $290 $218 $145 $73

Taxes $106 $85 $64 $42 $111 $89 $67 $45 $154 $123 $92 $62

Total $45,506 $36,235 $26,964 $17,692 $47,781 $38,047 $28,312 $18,577 $65,984 $52,541 $39,097 $25,654

https://afdc.energy.gov/data_download/
https://afdc.energy.gov/data_download/
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not applied as a function of market 
development, but rather by year across 
all metropolitan areas. We also assume 
the breakdown for the distribution of 
charger power is 44.4% for 50 kW, 
44.4% for 150 kW, and 11.1% for 350 
kW through our future year scenarios. 
This breakdown of DC fast chargers 
of varying power levels reflects our 
expectation of a continuing tradeoff 
between electric vehicle range and 
charger installation cost.9

9	 Wei Ji, Michael Nicholas, and Gil Tal, 
“Electric Vehicle Fast Charger Planning 
for Metropolitan Planning Organizations: 
Adapting to Changing Markets and Vehicle 
Technology,” Transportation Research 
Record, 2015, 2502 (1): 134–143, https://doi.
org/10.3141/2502-16; Michael Nicholas and 
Dale Hall, Lessons learned on early electric 
vehicle fast-charging deployments, (ICCT: 
Washington DC, 2018), https://www.theicct.
org/publications/fast-charging-lessons-
learned

HOME CHARGING HARDWARE 
AND INSTALLATION COSTS 

Our charger cost analysis for home 
charging is similar to the previous dis-
cussion of public and home charging but 
accounts for varying cost by housing 
types. Home charging hardware and 
installation is typically less expensive 
than for public chargers. We separate 
the cost of home charging into charger 
level (Level 1 or Level 2) and housing 
type (detached house, attached house, 
and apartment). Hardware and installa-
tion costs are included, and installation 
is composed of labor, materials, taxes, 
utility upgrades, and permits. Some 
studies provide only installation cost, 
but not hardware costs, whereas others 
provide only hardware and installation 

costs combined.10 We therefore repre-
sent the costs as combined costs for 
home charging estimates and average 
these across studies. 

Average charger hardware plus instal-
lation costs applied to our analysis 
for 2019 are shown in Table 5. As 

10	 Idaho National Laboratory, U.S. Department 
of Energy, Plug-in electric vehicle and 
infrastructure analysis; Electric Power 
Research Institute, “Electric Vehicle Supply 
Equipment Installed Cost Analysis”; NC PEV 
Taskforce, “Plug-in electric vehicle (PEV) 
roadmap for North Carolina”; California Air 
Resources Board, “California’s advanced 
clean cars midterm review: Appendix B: 
Zero emission vehicles and plug-in hybrid 
electric vehicles” (California Environmental 
Protection Agency, Air Resources Board, 
2017), https://www.arb.ca.gov/msprog/acc/
acc-mtr.htm; California Air Resources Board, 
“California’s advanced clean cars midterm 
review: Appendix D: Zero emission vehicle 
infrastructure status in California and Section 
177 ZEV states” (California Environmental 
Protection Agency, Air Resources Board, 
2017), https://www.arb.ca.gov/msprog/acc/
acc-mtr.htm; DeShazo, Overcoming Barriers; 
Agenbroad, “Pulling back the veil on EV 
charging station costs.”
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Figure 1. Percentage of public Level 2 chargers by site size as a function of electric vehicles per million population.
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shown, the costs vary depending on 
the electric vehicle home charging 
situation and the housing type. For 
the housing types, detached house 
signifies a house not connected to 
any others; attached house signifies a 
house with a shared wall of up to three 
housing units; and apartments are 
structures with more than 3 units. We 
use an average cost across all studies 
and apply a 3% per year reduction in 
hardware cost. To give examples of 
some of the underlying studies, the 
total installed costs ranged from $650 
in the Rocky Mountain Institute study 
to $2,423 for a networked charger as 
assessed by Avista Utility. Higher costs 
for home charging upgrades gener-
ally correspond to a greater number 
of wall and floor penetrations, total 
circuit distance, or service upgrades. 
As indicated, attached homes and 
apartments typically are associated 
with higher cost upgrades.

Two types of upgrades are shown in 
Table 5: charger upgrades and outlet 
upgrades. Charger upgrades refer to 
new wiring and a charger, whereas 
outlet upgrades refer to only new 
wiring and a 120-volt wall outlet (Level 
1) or a 240-volt dryer-type outlet (Level 
2) with no additional charger. Most 
vehicle purchases come with a con-
venience charger that can be plugged 
into one or both of these outlet types 
and the convenience charger is not 
considered an additional infrastructure 
cost for this analysis. Categories of 
electric vehicle-owning households 
that have no additional home cost are 
also shown for context, as these are 
discussed in our overall average cost 
calculations. 

The 3% per year hardware reduction 
is not shown, but as an example, total 
installed costs for a hardwired Level 
2 unit in a detached house drop from 
$1,445 in 2019 to $1,317 by 2025 and 
from $4,061 to $3,933 in an apart-
ment over the same period. Outlet 

upgrades do not decrease in cost over 
the analysis period. Average outlet 
upgrade and Level 2 charger installa-
tion costs in attached houses are not 
detailed in any study and are therefore 
assumed to be the average of apart-
ment costs and costs in detached 
houses. The Table 5 costs by home 
charging category and housing type 
are applied across the U.S. metropoli-
tan area data in the cost assessment 
that follows. 

Cost scenarios
Costs are estimated for home, public, 
and workplace charging for approxi-
mately 2.6 million new electric vehicle 
sales in the 100 most populous U.S. 
metropolitan areas over the 2019–2025 
period. In modeling the overall vehicle 
fleet, which accounts for vehicle retire-
ment, this amounts to a stock increase 
of 2.3 million vehicles, and a total stock 
of 3.2 million electric vehicles in 2025 
in the top 100 metropolitan areas. This 
represents 88% of the estimated 3.6 
million electric vehicles on the road 
in the United States in 2025. The cost 
scenarios presented below are shown 
in terms of the aggregated costs for 
all the metropolitan areas combined 
and on a per-electric-vehicle-sold per 
year basis. 

HOME CHARGING 

Home charging is an important part of 
the charging ecosystem. Its associated 
cost to support new electric vehicle 
sales in the top 100 most populous 
metropolitan areas for the years 

2019–2025 is analyzed here. We apply 
electric vehicle charging dynamics and 
sales across the metropolitan areas 
and the areas’ housing stock as in our 
previous analysis11 to provide a break-
down of electric vehicles by home 
charging category and housing type. 

Our overall U.S. estimates for the 
number of electric vehicle sales from 
2019–2025 in each type of home 
charging situation, and across housing 
types, are summarized in Table 6. 
There are seven home charging cat-
egories, two vehicle types (BEV and 
PHEV), and three housing types. The 
first row shows drivers who do not 
use home charging, primarily relying 
on workplace and public charging. 
Level 1 users are divided into those 
who have an existing outlet with no 
upgrades needed, those who install 
a new upgraded 120-volt household 
outlet for their electric vehicle, and 
those who install a dedicated Level 
1 charger (charger upgrade). Level 2 
home charging has categories similar 
to Level 1, but includes those with 
existing 240-volt dryer-type outlets 
and upgrades for new outlets and new 
dedicated chargers (charger upgrade). 
Ratios for determining the outlets and 
upgrades by charging level were deter-
mined from the results of a California 
Air Resources Board survey.12 

The categories in Table 6 have two 
broad classifications—those that 

11	 Nicholas, Hall, and Lutsey, Quantifying the 
electric vehicle charging infrastructure gap. 

12	 California Air Resources Board, “California’s 
advanced clean cars midterm review: 
Appendix B.” 

Table 5. Installation and hardware costs for home chargers by housing type.

Home charging category
Detached 

house Attached house Apartment

Level 1 outlet upgrade  $400  $500  $600 

Level 1 charger upgrade  $700  $800  $900 

Level 2 outlet upgrade  $680  $2,000  $3,300 

Level 2 charger upgrade  $1,400  $2,800  $4,100 
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require electrical work and those that 
do not. As indicated, approximately 
967,000, or 38%, of the 2.6 million 
electric vehicle owners are estimated 
to either need to install a dedicated 
charger or do an outlet upgrade. 
These include the four categories of 
Level 1 outlet upgrades, Level 2 outlet 
upgrades, Level 1 charger upgrades, 
and Level 2 charger upgrades. This 
also highlights that more than 1.1 
million electric vehicle owners (or 
44%) will use existing 120-volt or 
240-volt outlets, and the remaining 
18% either do not plug in or exclusively 
use workplace and public charging 
infrastructure.

In Figure 2, the data from Table 6 are 
represented graphically to show the 
fraction of electric vehicle drivers 
in our 2019–2025 analysis by home 
charging investments needed. The 
figure shows the percentage of electric 
vehicle drivers in three housing types 
(detached, attached homes, apart-
ments) and home charging catego-
ries (No home charging, Level 1 home 
charging, and Level 2 home charging). 
The hashed bars indicate that there is 
no additional cost incurred for home 
charging for these drivers. For example, 
in the leftmost column, 70% of electric 
vehicle drivers in the analysis are in 
detached homes, and this includes 
29% that are estimated to be complete 
home charging upgrades (26% Level 

2 and 3% Level 1) and 41% without 
any upgrades. Electric vehicle buyers 
in attached houses and apartments 
are less likely to use home charging 
than those in detached houses, likely 
reflecting challenging installations and 
lack of control over upgrades. 

Based on Figure 2 the majority 
of electric vehicle drivers will not 
be installing additional home infra-
structure given current trends. 
Approximately 39% will simply use 
existing Level 1 (28% in detached 
houses, 7% in attached houses, and 

4% in apartments), and 5% will use 
existing Level 2 charging (i.e., dryer 
outlet, largely in detached houses). 
The approximately 18% of all drivers 
not using home charging includes 
5% of electric vehicle drivers rarely 
charging at all (primarily using PHEVs 
as hybrids) and the remainder relying 
on public and workplace charging.

Costs for the above electric vehicle 
driver, housing, and home charging 
calculations include the charging 
equipment costs from Table 5 and 
Table 6 for the 100 metropolitan areas. 

Table 6. California electric vehicle drivers by home charging category and housing type for 2019–2025.

Home charging category
Detached 

house PHEV
Detached 
house BEV

Attached 
house PHEV

Attached 
house BEV

Apartment 
PHEV

Apartment 
BEV Totals

No home charging 124,429 67,272 46,129 30,467 102,185 89,171 459,653

Level 1 no upgrade 484,233 234,054 121,330 60,841 66,920 37,426 1,004,803

Level 1 outlet upgrade 36,228 18,606 6,709 4,824 5,905 3,364 75,636

Level 1 charger upgrade 8,296 10,927 2,236 4,020 3,543 3,154 32,177

Level 2 no upgrade 38,195 89,917 128,112

Level 2 outlet upgrade 48,644 180,114 12,281 44,473 5,200 16,212 306,925

Level 2 charger upgrade 132,960 312,477 23,026 43,375 12,712 27,731 552,282

Total 872,985 913,367 211,712 188,001 196,465 177,058 2,559,588

Note: BEV = battery electric vehicle, PHEV= plug-in hybrid electric vehicle
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Figure 2. Percentage of new electric vehicle drivers by home charging access and upgrade.
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The total cost for the 38% of custom-
ers assumed to undertake upgrades 
including upgraded outlets and 
installed chargers totals $1.3 billion. 
Averaged over all the new electric 
vehicle drivers, this represents $520 
per new electric vehicle, decreasing 
from about $540 to $510 over the 
2019–2025 period. A weighted average 
over only those electric vehicle drivers 
that had an upgrade at their residence 
results in $1,400 per vehicle. If costs 
are calculated separately for electric 
vehicles by housing type, and once 
again assigned only to those undergo-
ing upgrades, we estimate $1,100 for 
those in detached houses, $2,100 for 
those in attached houses, and $3,100 
for those in apartments.

PUBLIC AND WORKPLACE 
CHARGING

Total public and workplace charging 
infrastructure costs across the 100 
metropolitan areas over the 2019–2025 
period are estimated from the per-
charger costs from Table 2, Table 3, and 
Table 4 and the distribution of outlets 
per site shown in Figure 1. Although 
overall costs are tallied based on the 
specific needs across the 100 areas, 
the results are presented here for all 
the areas combined to inform the 
overall charging infrastructure costs, 
the primary underlying cost compo-
nents, and the costs on a per-electric-
vehicle basis.

Figure 3 shows the overall 2019–2025 
costs for workplace, public Level 2, 
and DC fast charging disaggregated 
by labor, materials, permits, taxes and 
hardware. The vertical axis shows the 
total costs for that charger category, 
which are approximately $190 million, 
$360 million, and $390 million for 
workplace, public Level 2, and DC fast, 
respectively. As indicated, hardware 
costs are the largest cost component in 
each case, representing 43%, 40%, and 
68% of the total costs, respectively, for 

the three charging types. Workplace 
chargers and public Level 2 charger 
costs are similar in terms of the 
breakdown by cost component, but 
DC fast charging hardware is more 
expensive, especially for the highest 
power stations driving a relatively high 
hardware cost, as indicated on a per-
charger basis in Table 2. Summing the 
costs by cost component, hardware 
costs are about $490 million, followed 
by labor at $230 million, materials at 
$190 million, taxes at $12 million, and 
permits at $9 million. 

Figure 4 shows how annual charging 
infrastructure costs increase over 
time with higher electric vehicle 
sales volumes, and also how average 
charging costs for additional charging 
needed in each year decline on a per-
electric-vehicle-sold basis. This decline 
is due to three factors. First, higher uti-
lization of chargers, in terms of hours 
of active charging per day per charger, 
results in fewer chargers needed 
per electric vehicle. Second, instal-
lation costs decline as the number 
of chargers per site increases with 
growing market penetration. Third, we 
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assume a 3% decline in per-charger 
hardware cost per year. The figure 
shows the installation and hardware 
costs increase from approximately 
$110 million to $165 million dollars in 
2025. The blue line (right vertical axis) 
shows the average cost per electric 
vehicle, calculated by dividing public 
and workplace charging costs in each 
year by the number of electric vehicles 
sold in that year, and declines from 
$480 in 2019 to $300 in 2025. 

To provide a more detailed understand-
ing of how the charging infrastructure 
costs differ by electric vehicle type, 
Figure 5 shows the average cost of 
home and nonhome infrastructure 
separately for BEVs and PHEVs. The 
nonhome costs include workplace, 
public Level 2, and DC fast charging. 
The figure shows the average cost 
per new electric vehicle in the year 
sold and according to the year in 
which costs are incurred. Per BEV, the 
average home charger cost declines 
from $760 to $720 over 2019–2025, 
and the average nonhome charger 
cost declines from $690 to $420. 
Per PHEV, the average home charger 
cost declines from $320 to $300 over 
2019–2025, and the average nonhome 
charger cost declines from $260 to 
$180. The BEV nonhome line includes 
DC fast charging cost whereas the 
PHEV nonhome line does not. 

DC fast charging adds a significant 
cost to the average nonhome costs for 
BEVs. This is largely driven by the high 
cost of 150 kW and 350 kW hardware 
as shown in Table 2. Although a 3% 
cost reduction per year is applied to 
all nonhome charging hardware costs, 
the higher power DC fast charging 
hardware is relatively new and its 
cost may decrease faster as suppli-
ers recoup development costs and 
move to higher production volume. 
Home costs are also greater for BEVs 
because more of the BEVs upgrade to 
Level 2 rather than use existing Level 1.

Table 7 summarizes the total home, 
workplace, and public charging 
needed and the associated costs for 
the 2.6 million new electric vehicles in 
the 100 most populous U.S. metropoli-
tan areas over 2019–2025. The home 
charging needs are shown by charging 
category (i.e., availability of Level 1 and 
Level 2) in the top six rows. Nonhome 
charging is shown in rows seven to 
nine. Counts refer to the number of 
new chargers in that category. As 
shown, the analysis finds that 5,000 
DC fast, 66,000 public Level 2, 48,000 

workplace, and 967,000 home charger 
upgrades will be needed from 2019–
2025. In addition, within this analysis 
there are 1.1 million electric vehicle 
drivers who will use existing home 
charging outlets. Although not shown, 
there are another 460,000 electric 
vehicle drivers in this analysis who do 
not have home charging and will rely 
on public and workplace charging.

The costs in Table 7 show the 
relative contributions of the various 
charging types to the overall charging 
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Figure 5. Average home and nonhome charger costs for BEVs and PHEVs.

Table 7. Summary of needed charging infrastructure and associated costs across 100 U.S. 
metropolitan areas over 2019–2025, by charging category.

Charging category Chargers

Total 
2019–2025 

cost

Average 2019–2025 
capital cost per 

charger

Home Level 1 no upgrade 1,005,000

Home Level 1 outlet upgrade 76,000 $33 million $440

Home Level 1 charger upgrade 32,000 $24 million $735

Home Level 2 no upgrade 128,000

Home Level 2 outlet upgrade 307,000 $339 million $1,104

Home Level 2 charger upgrade 552,000 $948 million $1,716

Workplace 48,000 $186 million $3,880

Public Level 2 66,000 $359 million $5,440

DC fast charging 5,000 $392 million $81,818
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infrastructure costs for the major U.S. 
electric vehicle markets. The home 
charging costs ultimately result in 
more than half of the overall costs ($1.3 
billion of $2.3 billion), followed by DC 
fast charging ($392 million), public 
Level 2 ($359 million), and workplace 
charging ($186 million). As indicated 
by the far right column, the average 
cost per charger is much higher for the 
DC fast charging ($81,818), followed 
by public Level 2 ($5,440), workplace 
($3,880), and various home charging 
types. Home charging costs are a 
weighted average across housing 
types, and cost differences for those 
housing types are detailed in Table 5. 
Nonhome charging costs are similarly 
averaged across all years and metro-
politan areas. This summary reinforces 
that there is a significant number of 
new electric vehicle buyers who will 
not need home upgrades.

In addition to the preceding summary 
analysis, similar results for two specific 
metropolitan areas are provided as 
examples of underlying analysis on 
charging infrastructure needs and the 
associated costs evaluated across the 
100 metropolitan areas. Table 8 sum-
marizes the home, workplace, public, 
and DC fast chargers needed over 
2019–2025 and the associated esti-
mated charger costs for the Portland 
and San Francisco metropolitan areas. 
These two examples are chosen 
because they represent large and 
growing electric vehicle markets and 
also are areas where there are many 
utility, state policy, and city activities 
to actively fill the charging needs. 

In the Portland area, our scenario has 
the total electric vehicle stock increas-
ing by 75,000 electric vehicles from 
2019–2025. As shown in Table 8, the 
associated Portland area charging 
costs for home, DC fast, public Level 
2, and workplace charging are $43 
million, $13 million, $10 million, and 
$6 million, respectively. In the San 
Francisco area, our scenario has the 

total electric vehicles increasing by 
220,000 vehicles from 2019 to the end 
of 2025. The respective San Francisco 
area home, DC fast, public Level 2, 
and workplace charging costs are $143 
million, $36 million, $30 million, and 
$17 million, respectively. These two 
cases provide examples and local-level 
context for the level of investment this 
analysis implies for electric vehicle 
owners, electric utilities, governments, 
and private charging providers.

Conclusions
In this analysis, we evaluate the capital 
costs, including installation and 
hardware, for a scenario with 2.6 million 
new electric vehicle sales in the top 
100 U.S. metropolitan areas over the 
2019–2025 period. Our basic findings 
here are that home charging costs to 
support these electric vehicles total 
$1.3 billion, whereas new workplace, 
public Level 2, and DC fast charging 
costs total $940 million. 

The home and public charging costs 
analyzed here exclude several major 
aspects of a comprehensive charging 
ecosystem. This analysis excludes the 
necessary charging infrastructure for 
fast-charging corridors to link cities, 
which has been the early focus of some 

auto industry efforts.13 The 100 metro-
politan areas analyzed here represent 
88% of all new electric vehicles sold and 
75% of the overall U.S. vehicle market, 
but smaller markets are outside the 
scope of this analysis. Also excluded 
from this analysis are the project man-
agement and land-related costs, which 
can be highly variable and location-
specific. Finally, charging infrastruc-
ture for the potential increased elec-
trification of ride-hailing services is 
not included in these cost estimates. 
Nonetheless, the estimates provided 
here are important to provide capital 
cost estimates to inform the scale of 
infrastructure investment needed in 
major markets. 

We also note that investments are 
underway for substantial fractions 
of the necessary charging buildout. 
Electric utility charging infrastruc-
ture activities are proliferating and 

13	 For example see “Charge on the Road,” Tesla, 
accessed June 11, 2019, https://www.tesla.
com/supercharger; “About Ionity,” Ionity, 
accessed June 11, 2019, https://ionity.eu/en/
about.html; General Motors, “General Motors 
to collaborate with EVgo, ChargePoint and 
Greenlots to enhance the charging experience 
for customers,” news release January 9, 2019, 
https://media.gm.com/media/us/en/gm/
home.detail.html/content/Pages/news/us/
en/2019/jan/0109-charging.html 

Table 8. Example results for amount of needed charging infrastructure and associated 
costs over 2019–2025 by charging category for two metropolitan areas.

Charging category

Portland area San Francisco area

Charger 
outlets

Total 
2019–2025 

cost 
Charger 
outlets

Total 2019–
2025 cost 

Home Level 1 no upgrade 29,000 90,000

Home Level 1 outlet upgrade 2,000 $1 million 7,000 $3 million

Home Level 1 charger upgrade 1,000 $1 million 3,000 $2 million

Home Level 2 no upgrade 5,000 13,000

Home Level 2 outlet upgrade 10,000 $10 million 32,000 $37 million

Home Level 2 charger upgrade 19,000 $32 million 57,000 $101 million

Workplace 1,600 $6 million 4,300 $17 million

Public Level 2 2,000 $10 million 5,400 $30 million

DC fast charging 160 $13 million 440 $36 million

Note: Metropolitan areas are the core-based statistical areas and represent populations of approxi-
mately 2.5 million residents in the Portland area and 4.7 million in the San Francisco area.

https://www.tesla.com/supercharger
https://www.tesla.com/supercharger
https://ionity.eu/en/about.html
https://ionity.eu/en/about.html
https://media.gm.com/media/us/en/gm/home.detail.html/content/Pages/news/us/en/2019/jan/0109-charging.html
https://media.gm.com/media/us/en/gm/home.detail.html/content/Pages/news/us/en/2019/jan/0109-charging.html
https://media.gm.com/media/us/en/gm/home.detail.html/content/Pages/news/us/en/2019/jan/0109-charging.html


ESTIMATING CHARGING INFRASTRUCTURE COSTS ACROSS U.S. METROPOLITAN AREAS

WORKING PAPER 2019-14� INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION 11

increasingly including direct support 
for infrastructure to partially fil l 
charging gaps.14 For example, three 
California utilities received approvals in 
2018 to invest $738 million in charging 
infrastructure although some of it is 
dedicated to heavy duty vehicle infra-
structure and items outside the scope 
of this report.15 Volkswagen dieselgate 
settlement funds are also substan-
tial. Volkswagen’s Electrify America 
funding has allocated $360 million for 
fast charging corridors, $330 million 
for public and workplace charging, 
and $14 million for home charging.16 In 
addition, up to 15% of the settlement’s 
$2.7 billion environmental mitigation 
funding can be spent by states on 
charging infrastructure.17 

However, this analysis of charging 
indicates there remains a need for 
charging infrastructure funding to 
support electric vehicle growth trends 
in the United States through 2025. 
We make the following conclusions 
regarding our analysis of electric 
vehicle charging infrastructure costs in 
the 100 most populous U.S. metropoli-
tan areas.

Substantial charging infrastructure 
investments are needed to fill the 
charging gap. Our findings indicate 

14	 Smart Electric Power Alliance, “Utilities and 
electric vehicles: Evolving to unlock grid 
value,” (March, 2018), https://sepapower.org/
resource/utilities-electric-vehicles-evolving-
unlock-grid-value/ 

15	 Decision on the transportation electrification 
standard review projects, California Public 
Utility Commission May 31, 2018, http://docs.
cpuc.ca.gov/PublishedDocs/Published/G000/
M215/K380/215380424.PDF 

16	 The Electrify America funds are referred to as 
“Appendix C” funds per the settlement. “Our 
Investment Plan,” Electrify America, accessed 
April 25, 2019, https://www.electrifyamerica.
com/our-plan 

17	 These are “Appendix D” environmental 
mitigation funds. See U.S. District Court, 
Northern District of California, San Francisco 
Division, Case No: MDL No. 2672 CRB 
(JSC), Third Partial and 3.0L Second Partial 
and 2.0L Partial and Amended Consent 
Decree, retrieved from https://www.epa.gov/
enforcement/third-partial-and-30l-second-
partial-and-20l-partial-and-amended-
consent-decree

that, to serve the growing electric 
vehicle market, necessary investments 
in workplace, public Level 2, and DC 
fast charging infrastructure would 
increase from approximately $110 
million in 2019 to $270 million in 2025, 
amounting to a total of about $940 
million. In addition, home charging 
investments of $1.3 billion are needed, 
largely for the upgrades and installa-
tion of Level 2 charging in houses and 
apartment buildings. These charging 
infrastructure costs are approximately 
25% for hardware, 50% for labor, 20% 
for materials, and 5% for permits.  

Infrastructure costs are relatively 
modest—and steadily decrease—on 
a per-electric-vehicle basis. Costs for 
public charging infrastructure decrease 
substantially on a per-electric-vehicle 
basis. This is due to public chargers 
becoming more heavily utilized, the 
shift to more outlets per charging site, 
and decreased hardware costs as the 
market grows. The result is that the 
total public infrastructure costs per 
electric vehicle decline from $480 
per electric vehicle in 2019 to $300 
in 2025. Averaged over all electric 
vehicles, some of which need home 
charging upgrades, home infrastruc-
ture costs are around $510–$540 per 
electric vehicle sold. 

Investing in home charging will 
remain important. More than half of 
electric vehicle owners are expected 
to continue using their existing home 
charging options without home 
upgrades. Around 38% of electric 
vehicle owners are expected to have 
upgrades to improve their home 
charging, with an average cost of $1,400 
to install home outlets or chargers. 
However,  this average includes 
charging costs that are typically much 
higher in apartments. Incentives such 
as off-peak electricity rates and smart 
charging could remain important as 
the market expands to ensure more 
charging at apartment complexes and 
ensure home charging is mutually ben-
eficial to drivers and utilities. Although 

many will utilize Level 1 charging with 
existing 120-volt outlets, higher power 
Level 2 charging at home will become 
increasingly important as battery size 
and vehicle range increase.

Based on these findings, charging 
infrastructure buildout is a strong 
candidate for large-scale federal 
funding. Although state-level utility 
support is growing, city and state 
funding for charging is generally 
limited. Cost-sharing federal and local 
funding would help leverage limited 
funding to help fill the charging gap 
and allow local authorities to align 
the federal support with their own 
action plans. Federal grants, perhaps 
directed at cities that demonstrate 
high electric vehicle uptake, compre-
hensive electric vehicle action plans, 
and city policies (e.g., streamlined 
infrastructure permitting, aggressive 
electric vehicle-ready building codes) 
could also be effective.

Many related questions remain. These 
charging infrastructure costs, clearly 
substantial, are presented here in 
the absence of vehicle electrification 
benefits. Follow-on analysis of how 
electric vehicle costs decline and fuel-
saving and emission benefits increase, 
would likely show a strongly positive 
case for charging infrastructure invest-
ments.18 Determining the lowest-cost 
pathways for a sufficient charging eco-
system will require persistent tracking 
of developments with electric vehicle 
charging speeds, electric range, 
charging preferences, and charger uti-
lization. Finally, if the electrification of 
ride-hailing fleets were to ramp up, this 
would greatly increase the need for 
charging infrastructure investments. 

18	 Previous analysis with much higher electric 
vehicle costs than today indicated as 
much, with benefits many times greater 
than the infrastructure costs. See National 
Research Council, Transitions to Alternative 
Vehicles and Fuels (Washington, DC: The 
National Academies Press, 2013), https://doi.
org/10.17226/18264.
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