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Executive Summary 

Section 5.106.5.3 of the California Green Building Standards Code or “CALGreen” (California Code of 

Regulations, Title 24, Part 11)1 currently requires 6 percent of parking spaces in new nonresidential buildings 

to be Electric Vehicle capable or “EV capable”. CALGreen requires that EV capable parking spaces must be 

equipped with conduit and electrical panel capacity for 40-ampere, 208/240-volt circuit(s) to support the 

future installation of wiring and electric vehicle supply equipment (EVSE).  

This report provides cost analysis data supporting two potential revisions that would increase the number of 

EV capable spaces throughout California and support California’s Zero Emission Vehicle (ZEV) and EV 

infrastructure deployment goals.  

1) The first revision would increase the required number of EV capable parking spaces in new 

buildings from the current level of 6 percent to 10 percent (this revision would match the 

percentage in the January 2020 existing multifamily code requirements). 

2) The second revision would specifically require the installation of EV capable parking spaces when 

certain alterations and additions are made to existing nonresidential buildings. Examples of 

alterations and additions where EV capable parking spaces could be installed include, but are not 

limited to: repaving parking surfaces; adding new parking spaces; and “gut” rehabilitation of 

buildings. 2 

These revisions are modeled in the report as though they would be adopted in June or July of 2020 and would 

take effect July 1, 2021. 

This report estimates the costs associated with adding EV capable parking spaces in small, medium, and large 

nonresidential buildings at the following points in a building’s lifetime: 1) new construction; 2) certain 

alterations and additions; and 3) retrofit projects. The cost analysis modeling results summarized in this report 

show that installing EV capable parking spaces in stand-alone retrofits is typically 4 to 6 times more 

expensive compared to installing EV capable parking spaces during new construction or within the alterations 

and additions scenarios included in the model, as shown in Table ES - 1.3 Specifically, if EV capable parking 

spaces are installed during new construction, $2,040 - $4,635 per parking space is saved over the retrofit 

scenario, depending on the building type. If EV capable parking spaces are installed for existing construction 

during the repaving of parking surfaces, when adding new parking spaces, or during “gut” rehabilitation of 

building, $1,727 - $4,615 is saved over the retrofit scenario, depending on the building type and the type of 

alteration or addition.  

  

                                                        

1 CALGreen is revised every three years along with the California Title 24 building codes and is also updated every 18 months during 
an “intervening” cycle. 

2 This report uses the term “repaving” to mean the removal and replacement of parking surfaces. This report uses the term “gut 
rehabilitation” to mean projects that involve substantial renovations (such as removing interior finishes) and may involve removing 
much or all of the building interior. These projects often include electrical room renovations; as noted later, one municipality has also 
adopted a specific trigger for electrical room renovations. 

3 Cost for installing infrastructure currently required by CALGreen (i.e. 6% of spaces) is not presented because it is currently required. 
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Table ES - 1. Estimated Cost per EV Capable Parking Space, Nonresidential Buildings. 
 

CALGreen 2019 -  
6% of parking spaces 

Potential CALGreen 2019 Supplement -  
10% of parking spaces 

   Alterations & 
Additions 

Stand-
Alone 

Retrofit 

New 
Construction 

Alterations & 
Additions 

Stand-
Alone 

Retrofit 

Small Office/  
Retail Surface Parking 

$1,370 to $1,905 $9,247 $905 $925 to $1,178 $5,540 

Medium Office/  
School Surface Parking 

$912 to $1,516 $4,710 $901 $928 to $1,322 $4,155 

Large Office/ Retail/ 
Hospital Enclosed Parking 

$790 to $941 $3,091 $739 $741 to $1,052 $2,779 

 

Thus, CALGreen revisions that (1) increase the number of EV capable spaces installed during new 

construction and (2) increase the number of EV capable spaces installed during alterations and additions 

would be significantly less costly than stand-alone retrofits to install EV capable spaces and would reduce the 

costs of meeting California ZEV and charging infrastructure goals. 

Several factors contribute to higher costs for stand-alone retrofits of EV capable parking spaces: demolition 

and repair of surface parking for surface parking scenarios; breaking and repairing walls; longer conduit runs 

(also referred to as raceways); and upgrading electric service panels. In addition, the soft costs (such as 

permits, plans, inspections, and project management) for stand-alone retrofits are much higher because new 

construction projects and alterations and additions benefit from significant economies of scale for these types 

of costs. Furthermore, costs for installing a foot of conduit in enclosed parking during new construction and 

during alterations and additions (especially alterations that replace the parking surface) are much lower.4 More 

details on these cost savings are shown below in the Cost Modeling section and in Appendix A. 

The cost estimates in this report are based on the scenarios described in the Cost Modeling section (Table 3 

contains a number of details). For instance, the alterations and additions for small and medium buildings 

with surface parking include both repaving existing parking and adding new parking to existing parking areas. 

Alterations and additions for enclosed parking include both repaving (i.e. replacing the floor) and replacing 

walls but not the floor. These cost estimates do not include branch circuit wiring to EV capable parking spaces 

since it is not currently required under CALGreen. They also do not include electric vehicle supply equipment 

(“EVSE”) acquisition and installation costs, nor associated equipment such as signage, mounting pads, 

lighting, protective bollards/curbing, any on- or off-site transformer upgrades, nor any required accessibility 

                                                        

4 Conduit installed in concrete slabs during new construction, alterations and additions that replace parking surfaces, or gut rehabs 
that remove and replace walls, is much less expensive than surface-mounted conduit. 
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retrofits.5 These costs may be incurred later when installing EVSE but are not required to make a parking 

space EV capable.  

Table ES – 2 below presents the cost per square foot of building space for installing EV capable parking 

spaces. Factors that affect the cost per square foot cost include the building size (the main report contains 

details on building types), the number of EV capable spaces, and the specific project costs. The cost 

estimates are based on realistic hypothetical examples but are not intended to represent the costs of any 

specific, real-world EV capable parking space. Actual EV infrastructure projects may cost more or less than 

the estimates in this report. While costs will vary based on site-specific circumstances, we expect that the 

proposed CALGreen revisions will yield significant cost savings across a wide range of building types. 

 

Table ES – 2. Estimated Cost of Installing EV Capable Infrastructure per Building Square Foot. 

  CALGreen 2019 – 
 6% of parking spaces 

Potential CALGreen 2019 Supplement –  
10% of parking spaces 

   Alterations & 
Additions 

Stand-
Alone 

Retrofit 

New 
Construction 

Alterations & 
Additions 

Stand-Alone 
Retrofit 

Small Office/Retail Surface 
Parking (9500 Sq. Ft.) 

$0.29 to $0.40 $1.95 $0.38 $0.39 to $0.50 $2.33 

Medium Office/School Surface 
Parking (60,000 Sq. Ft.) 

$0.14 to $0.23 $0.71 $0.23 $0.23 to $0.33 $1.04 

Large Office/Retail/Hospital 
Enclosed Parking (358,000 sq. ft.) 

$0.05 to $0.06 $0.21 $0.08 $0.08 to $0.12 $0.31 

 

 

 

 

 

 

 

  

                                                        

5 These costs also do not include the cost to retrofit spaces to meet Title 24, Part 2, Chapter 11B accessibility requirements for 
buildings and spaces subject to Chapter 11B accessibility rules once EV Capable spaces are built out and EVSE are installed. These 
requirements include, but are not limited to, slope and path of travel. A number of cities including Fremont, Oakland and San 
Francisco have adopted local codes to ensure that new construction be designed to meet accessibility rules when EVSE are installed. 
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Background and Purpose 

Purpose 

Electric vehicle (EV) capable infrastructure is one key topic covered by the current version of the California 

Green Building Standards Code or “CALGreen” (California Code of Regulations, Title 24, Part 11), which 

California Building Standards Commission (CBSC) calls “CALGreen 2019.” 6 The purpose of this report is to 

provide cost analysis data to support adoption of revisions to the requirements for EV capable infrastructure in 

section 5.106.5.3 and definitions related to alterations and additions in Chapter 2 and Chapter 3 of CALGreen 

as discussed below. These revisions are modeled assuming adoption in June or July 2020 and an effective date 

of July 1, 2021.   

This report focuses on potential changes to 1) increase the percentage of parking spaces in new construction 

that are EV capable from 6 percent to 10 percent to match CALGreen Chapter 4 multifamily requirements, 

and 2) require the installation of EV capable parking spaces during certain alterations and additions. The 

CALGreen nonresidential code currently requires that EV capable parking spaces must be served by conduit 

and electrical panel capacity for a 40 ampere, 208/240-volt circuit serving the space, but does not require 

wiring nor EVSE installation and associated expenses (although many local building codes do require wiring 

for complete circuits, including terminating at receptacles, and these associated costs are minimal).7 

This report estimates the costs associated with including EV capable parking spaces in small, medium and 

large offices and other nonresidential buildings during alterations and additions and new construction 

compared to stand-alone retrofit projects. Examples of alterations and additions where EV capable parking 

spaces could be installed include replacement of parking surfaces; addition of new parking; and “gut” 

rehabilitation of buildings.8 

EV Infrastructure Policy Goals 

The increased proliferation of EV charging infrastructure supports many of California’s zero-emission vehicle 

adoption goals, including the objective to deploy 1.5 million zero-emission vehicles and 250,000 publicly 

available EV charging stations, including 10,000 direct current (DC) fast chargers, by 2025.9 California also 

                                                        

6While some changes to CALGreen will take effect January 1, 2020, the nonresidential EV Infrastructure requirements will not be 
affected. 

7 Parking spaces with complete EV charging circuits are called “EV Ready” or in some cases “plug and play.” We estimate that wiring 
costs from the electrical panel to the termination would add minimal cost, consistent with our 2016 report for the City and County 
of San Francisco, assuming that the receptacle is already required by CALGreen. 

8 The report uses the term “repaving” to mean the removal and replacement of parking surfaces and the term “gut rehab” to mean 
projects that involve substantial renovations such as removing interior finishes and may involve removing much or all of the building 
interior. Gut rehabs often include electrical room renovations; as noted later, one municipality has also adopted a specific trigger for 
electrical room renovations. 

9 Former Governor Edmund G. Brown Jr. Executive Order B-16-2012 set the goal of placing 1.5 million zero-emission vehicles on 
California’s roads by 2025. Former Governor Edmund G. Brown’s Executive Order B-48-18 set the goal of 250,000 electric vehicle 
charging stations, including 10,000 DCFC charging stations, by 2025. In addition, the Charge Ahead California Initiative, [SB 1275 
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has a goal of deploying 5 million ZEVs by 2030, which will require an even larger scale-up of public charging 

stations in addition to millions of non-public EV charging stations.10 As of August 2019, California had 4,800 

public Level 2 charging station locations and 705 public DC fast charging stations.11 California must make 

significant progress quickly, including updating CALGreen requirements, to meet these goals as well as the air-

quality and climate-change targets underpinning these goals. Parking spaces at workplaces and other non-

residential buildings will be needed to accommodate a vehicle fleet with 18%-24% ZEVs in 2030. The future 

percentage of ZEVs will require a much higher percentage of parking spaces than the current CALGreen 

nonresidential code requirement of 6 percent of parking spaces at new buildings needing to be EV capable.12  

EV charging infrastructure is a critical policy to help California reach its climate and EV adoption goals by 

providing opportunities at homes and workplaces as well as overcoming the critical challenge of “range 

anxiety” associated with EV adoption.13 Additionally, EV charging infrastructure is an amenity that can help 

landlords attract tenants. Building codes help facilitate convenient access to EV charging so that residents, 

commuters, fleets, and car sharing services can benefit from the significant operating cost advantages plus the 

greenhouse gas emission reductions that EVs provide. Furthermore, because EV capable parking spaces can 

avoid or greatly reduce several types of costs associated with installing EV charging stations, public and 

private funding can achieve greater number of EV charging stations faster and more efficiently. Thus, 

increasing the levels of EV capable parking spaces required by CALGreen will lead to significant increases in 

EV charging infrastructure.  

CALGreen Overview 

CALGreen is the first mandatory green building standards code in the nation and often serves as a model for 

other state and local governments across the county. It was originally developed in 2007 by the CBSC to help 

meet the goals of AB 32 in reducing greenhouse gases to 1990 levels by 2020.14 Every three years, the 

CALGreen code is reviewed, revised, and adopted statewide along with other sections of Title 24 for 

residential and nonresidential buildings. The latest version of the CALGreen code takes effect on January 1, 

2020 and is referred to by CBSC as “CALGreen 2019.”  CBSC also typically issues supplements to sections 

of CALGreen during an 18-month intervening cycle. They oversee the preparation of building codes by other 

state agencies for building types such as residential multifamily and single/dual family homes, schools, and 

hospitals for formal adoption by CBSC. The CBSC will revise CALGreen nonresidential codes during the 

                                                        

(De León), Chapter 530, Statutes of 2014] set a goal of placing 1 million zero- and near-zero-emission vehicles into service on 
California’s roads by 2023. 

10 Former Governor Edmund G. Brown Jr. Executive Order B-48-18 set the goal of 5 million zero-emission vehicles on California’s 
roads by 2030. 

11 Statistics are from the Alternative Fueling Station Locator (August 2019): https://afdc.energy.gov/stations/#/analyze?region=US-

CA&fuel=ELEC&ev_levels=dc_fast&country=US 

12 The California Air Resources Board’s EMFAC2017 database estimates that 21.0 million “LDA” (autombiles) and “LDT1” (light duty 
trucks) will be on the road in 2030. The database also estimates that 6.3 million additional “LDT2” (a second category of light duty 
trucks) will be on the road, some of which could be used for workplace communiting or other trips to non-residential buildings. 

13 “Range anxiety” refers to concerns about insufficient range and inability to find EV charging stations. 

14 “CALGreen”, Department of General Service, https://www.dgs.ca.gov/BSC/Resources/Page-Content/Building-Standards-Commission-

Resources-List-Folder/CALGreen 

https://afdc.energy.gov/stations/#/analyze?region=US-CA&fuel=ELEC&ev_levels=dc_fast&country=US
https://afdc.energy.gov/stations/#/analyze?region=US-CA&fuel=ELEC&ev_levels=dc_fast&country=US
https://www.dgs.ca.gov/BSC/Resources/Page-Content/Building-Standards-Commission-Resources-List-Folder/CALGreen
https://www.dgs.ca.gov/BSC/Resources/Page-Content/Building-Standards-Commission-Resources-List-Folder/CALGreen
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intervening cycle by adopting the CALGreen 2019 Supplement by June or July 2020 with an effective date of 

July 1, 2021. 

During the prior Title 24 code update cycle (effective January 1, 2020), the California Air Resources Board 

(CARB), CalETC, ChargePoint, Tesla, Energy Solutions, and a coalition of 29 total stakeholders worked with 

the California Department of Housing and Community Development (the lead agency for writing residential 

building codes) and the CBSC to expand CALGreen requirements for EV capable infrastructure in 

multifamily housing. As a result, the code was revised to require the installation of EV capable parking spaces 

at 10 percent of parking spaces at new multifamily construction instead of 3 percent. The nonresidential 

CALGreen EV capable infrastructure requirements (California Code of Regulations, Title 24, Part 11 Sections 

5.106 and A5.106) and the multifamily requirements (California Code of Regulations, Title 24, Part 11, 

Sections 4.106 and A4.106) which will take effect January 1, 2020 are shown in Table 1. 

Table 1. Summary of Mandatory and Voluntary CALGreen EV Capable Parking Space Standards for New 
Construction 

Type of Requirement 
Nonresidential Effective Now 

Multifamily Dwelling 
Effective January 1, 2020 

Mandatory 
Voluntary 

Tier 1 
Voluntary 

Tier 2 
Current 

Mandatory 
Voluntary 

Tier 1 
Voluntary 

Tier 2 

Minimum Threshold for 
Codes to Apply 

10 parking 
spaces 

10 parking 
spaces 

One parking 
space 

None None None 

Percent of new parking 
spaces that must be EV 

Capable 
~6%15 ~8% ~10% 10% 15% 20% 

The California Building Standards Code also allows for more restrictive local amendments that are reasonably 

necessary because of local climatic, geological, or topographical conditions. Currently, two dozen 

municipalities in California have adopted local building codes that require more parking spaces than 

CALGreen, and in many cases require “EV ready” spaces with complete wiring. In addition, many others are 

currently proposing to do so.16  

  

                                                        

15 The number of parking spaces that must be EV capable are assigned based on total parking spaces in a batch allocation system 
rather than an exact percentage, so percentages shown here are approximate. The current percentages took effect July 1, 2018. 

16 Pike, E. et. al. 2018. Driving Plug-in Electric Vehicle Adoption with Green Building Codes, August 17. ACEEE Summer Conference. 
Examples of agencies that are proposing local codes include Berkeley, Brisbane, San Jose, San Mateo, and a number of others. 

 Examples of agencies that are proposing local codes include Berkeley, Brisbane, San Jose, San Mateo, and a number of others. 
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Opportunity to Revise CALGreen for Alterations and Additions and New 

Construction 

The authors of this report recommend two types of revisions to the CALGreen non-residential codes to better 

accommodate California’s policy goals and greatly reduce EV charging infrastructure costs: 

1) expanding the EV capable provisions of CALGreen to apply to alterations and additions to 

existing buildings; 

2) increasing the percentage of required EV capable parking spaces for new construction. 

First, there are a significant number of alterations and additions to existing buildings that could potentially be 

addressed through CALGreen. Data from the Construction Industry Research Board indicates that alterations 

and additions represent about 21 percent of the value of permitted construction for both residential and 

nonresidential construction statewide.17 

Neither the current CALGreen code nor the revisions taking effect January 1, 2020 contain a specific 

requirement for the addition of EV infrastructure during alterations and additions of existing buildings. The 

definition of “Additions” in CALGreen Chapter 2 (Section 202) addresses “an extension or increase in floor 

area of an existing building or structure” and does not appear to specifically address parking areas. CALGreen 

Chapter 3 (Section 301) contains applicability triggers for additions of at least 1,000 square feet or alterations 

with a permitted value of at least $200,000 that only applies to “the portions of the building being added or 

altered within the scope of the permitted work.” Thus, CALGreen does not clearly address parking areas and 

changes such as building additional or repaving existing surface parking. 
The authors recommend addressing alterations and additions in the 2019 intervening code cycle revisions. A 

coalition of 29 stakeholders have already recommended addressing alterations and additions in CALGreen and 

several municipalities have created precedents.18 For example, the County of Marin and the City of Atlanta 

require EV charging infrastructure updates when building or repaving on-site parking or when modifying the 

electrical service panel. Additionally, the City of San Francisco requires adding EV charging infrastructure 

during gut rehabilitation of medium to large sized buildings and the City of Menlo Park requires adding EV 

infrastructure for alterations and additions covering more than 10,000 square feet.19 CALGreen could contain 

potential triggers based on repaving existing parking; adding parking; “gut rehabs” of existing buildings; 

and/or upgrades to electrical rooms. Specific revisions are currently under development for potential adoption 

as part of the CALGreen 2019 Supplement.  

Secondly, the authors recommend increasing the percent of new parking spaces that are at least EV capable. 

Many local jurisdictions have adopted local code requirements that specify significantly higher percentages of 

spaces that are at least EV capable and research has shown that adopting these higher percentages will 

significantly increase the amount of EV infrastructure available to meet California’s policy goals. All of these 

recommendations are discussed further below. 

                                                        

17 “Non-Residential Building Permits By Month”, accessed 6-15-2016 and “Residential Building Permits By Month”, accessed 6-15-2016. 

18 Letter to Batjer, M., Marvelli, M., Metclaf, B. Subject: Proposed CALGreen Electric Vehicle Infrastructure Amendments. Letter from 
29 stakeholders to 3 agencies. 29 October 2018.  

19 These examples can be found in City of Atlanta Chapter III Append B Section 101.8; Menlo Park Ordinance Number 1049 amending 
Chapter 12.18; the County of Marin Green Building Program; and the San Francisco Green Building Code. 

http://www.mychf.org/uploads/5/1/5/0/51506457/non-residential_cbia_website_04-2016.pdf
http://www.mychf.org/uploads/5/1/5/0/51506457/residential_cbia_website_04-2016.pdf
https://library.municode.com/ga/atlanta/codes/code_of_ordinances?nodeId=PTIIICOORANDECO_APXBELCOAM
https://www.menlopark.org/DocumentCenter/View/14287/H6---EV-Chargers?bidId=
https://www.marincounty.org/depts/cd/divisions/sustainability/green-building-program
https://sfenvironment.org/green-building-ordinance-sf-building-code
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Cost Modeling 

Scenarios 

The modeling scenarios were selected to illustrate the cost of installing EV capable parking spaces during 

three project types representing different stages in a building’s lifetime: 1) alterations and additions, 2) new 

construction, and 3) stand-alone infrastructure retrofit projects.20 The scenarios include the project types for 

small, medium and large buildings. Building types were based on example buildings used for Title 24 building 

code modeling, as shown below in Table 2, and thus have been vetted as representative of buildings 

potentially covered by Title 24 building codes. The number of parking spaces per square foot is based largely 

on a study for the City of Sacramento.21 Table 2 lists the specific occupancy used to determine the number of 

parking spaces and EV spaces for a specific small, medium, or large building; and the summaries below 

describe other similar types of occupancies represented by these building examples. 

B U I L D I N G  T Y P E S  D E S C R I P T I O N S  

Small buildings: The authors selected surface parking lots with 32 spaces to represent small buildings, 

including both retail and offices, because we expect that most parking for buildings of this type will have 

surface parking.  

Medium buildings: The authors selected surface parking lots with 150 spaces to represent medium buildings, 

including offices and hospitals. Surface parking was selected because it is a common option for buildings of 

this size and will provide another example of surface parking in addition to the small building example. 

Large buildings: The authors selected enclosed parking with 400 spaces to represent large buildings, including 

offices, retail, and hospitals. We assume that large buildings will typically have enclosed parking because they 

are often located in dense urban environments where parking is located either under or above ground due to 

land constraints. 

Table 2. Example Building Types 

                                                        

20 Costs for the six percent EV infrastructure in new construction was not modeled because it is currently required. 

21 City of Sacramento, Zoning Code Parking Update (LR11-005), 2012. For instance, the authors assumed one parking space per 300 
square feet for small retail/office, one parking space per 400 square feet for medium office/schools, and one parking space per 900 
square feet for large office/hospital building. In the later case, we assumed that the building was located in a central business district 
and thus required significantly fewer parking spaces per square foot than other building types. 

Occupancy Type Large Office Medium Office Small Retail 

Title 24 Modeling Example Building Sq. Ft. 498,589 53,628 9,375 

Modeled Building 358,000 60,000 9,500 

Ratio of Building Sq. Ft. to Parking Spaces 896 400 300 

Parking Spaces 400 150 32 

EV Capable Spaces - 2019 CALGreen (6% of total 
parking) 

24 9 2 

EV Capable Spaces - Potential CALGreen 2019 
Supplement (10% of total spaces) 

40 15 4 

https://www.cityofsacramento.org/-/media/Corporate/Files/CDD/Planning/Zoning/Council_Report_1031121.pdf?la=en
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P R O J E C T  T Y P E  D E S C R I P T I O N S :  

New Construction: The project type represents a new building or a new parking lot or garage.  

Alterations and Additions: This project type includes two sub-options for alterations and additions. The first 

sub-option addresses the installation of EV capable infrastructure when parking surfaces are removed, such as 

replacing and repaving outdoor parking or replacing floors for enclosed parking during a gut rehab. In these 

cases, conduit can be installed in trenches in outdoor parking or tied to rebar before concrete is poured for 

parking surfaces in enclosed parking.   

In the second sub-option, the authors assumed that existing parking surfaces were not removed. For surface 

parking, we assumed that conduit was routed (in trenches) around existing parking to the new parking areas. 

For enclosed parking, we addressed gut rehab projects where much of the existing structure is removed, 

allowing convenient routing of surface-mounted conduit but not installation in the floor.22 We selected two 

types of projects under alterations and additions for each building type to get a range of costs for two 

scenarios that are covered by several local codes and could be covered by CALGreen building codes. 

Stand-alone Retrofit: This project type represents retrofits to meet EV capable requirements at existing 

buildings as a stand-alone project. (We recognize that actual retrofit projects are likely to install wiring branch 

circuits to create EV ready spaces; we do not expect the inclusion or exclusion of wiring branch circuits to 

significantly affect the cost-effectiveness ratios in this report.) 

  

                                                        

22 This approach may overstate costs to the extent that parking garage walls are replaced, which could allow installation of PVC 
(plastic) conduit in walls rather than more expensive surface mounted metal conduit. 
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Table 3. Scenario Descriptions 
 

Small Retail/Restaurant Medium Office/School Large 
Office/Retail/School/Hospital 

Number of Parking Spaces 32 Surface Spaces 150 Surface Spaces 400 Underground Spaces 

Circuits Two (CALGreen 2019) or 4 
(Potential CalGreen 2019 

Supplement) 

9 (CALGreen 2019) or 
15 (Potential CalGreen 

2019 Supplement) 

24 (CALGreen 2019) or 40 
(Potential CalGreen 2019 

Supplement) 

Parking Levels with EV 
Spaces 

One One Two 

Electrical Panel Type Single Phase (Three Wire) Three Phase (Four 
Wire) 

Three Phase (Four Wire) 

Electrical Panel Quantities CALGreen 2019 - one 100A  
Potential CalGreen 2019 
Supplement  - one 225A  

(one 400A added and one 
225A avoided for new 

construction) 

CALGreen 2019 - one 
225A 

Potential CalGreen 
2019 Supplement  - 

one 400A 

First floor - 2019 CALGreen - 
one 400A panel; Potential 

CalGreen 2019 Supplement - 
two 400A 

Second floor -  2019 and 
Potential CalGreen 2019 
Supplement  - one 400A 

Electrical Panel Location(s) Electrical Room Electrical Room  Electrical Room;  
except near new parking for 
addition of parking or new 

construction 

Wire for Branch Circuits (ft) None per CALGreen None per CALGreen None per CALGreen 

Conduit for Branch Circuits 
(ft) - Alterations & 
Additions/New 

52 to 115 124 to 465 331 to 1269 

Conduit for Branch Circuits 
(ft) Stand-Alone Retrofit 

78 182 to 345 1133 to 1551 

Trenching Required Yes Yes No 

Plans, Permit & Inspection Included Included Included 

Transformer N/A Not Included Not Included 

Results 

The results of the cost analysis for this report show that installing EV capable spaces as a stand-alone retrofit 

is generally four to six times more expensive compared to during new construction and alterations and 

additions. Costs for these project types are shown in Table 4 per building, in Table 5 per EV capable parking 

space, and in Table 6 per square foot of building area. These tables summarize more detailed results by 

expense category that are shown in Figure 2 and Appendix A. The results show a range of costs per EV 

capable parking space, which is expected given data collected by CARB showing the variability of costs for 
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retrofit projects.23 The results show a range for alterations and additions costs; the lower estimate is based on 

projects where the parking surface is removed and the higher cost estimate is based on the addition of parking 

for surface parking. 

Several factors related to building types affect these results: 

• Costs per space are generally highest for small buildings with a small number of retrofits for EV 

capable infrastructure. Smaller projects must divide fixed costs among fewer spaces than larger 

projects. 

• Costs would likely be lower in the alterations and additions case without repaving if surface 

parking were adjacent to a building and near the electrical room. The modeling inputs assume that 

these new parking spaces are located farther away from the electrical room than existing parking, 

which will not always be true.  

• Enclosed parking allows surface-mounted conduit, which is less expensive to retrofit than 

demolishing and repairing surface parking areas. 

In addition, several factors related to project type affect these results: 

• Installing conduit in new construction or during repaving alterations is much less expensive than 

retrofitting it later for several reasons. First, demolition, disposal of materials, and repair of 

surface parking areas is not required. Secondly, conduit can be installed directly underneath 

parking rather than routing around existing barriers. In addition, less expensive PVC (plastic) 

conduit can be installed in the parking floor (tied to rebar before concrete is poured) rather than 

surface mounted later. While wiring of branch circuits is not included in this report, these shorter 

lengths will also reduce wiring costs.  

• Running conduit through existing buildings will likely require demolition of walls, and potentially 

also through floors. 

• Requiring that new electrical service panels contain capacity for EV capable infrastructure can 

achieve economies of scale and avoid the situation where an electrical room must be expanded to 

add additional parking. This later cost is not included in the model, and thus, some retrofits for EV 

capable spaces would be significantly more expensive. 

• Compared to stand-alone retrofits, incremental “soft” costs will be substantially lower for new 

construction and alterations and additions. This is because fixed costs not related to EV capable 

spaces will already be required for construction and the incremental cost will be much lower.24 

• Equipment needed for trenching of surface parking will likely already be on-site during new 

construction and alterations and additions. 

• We did not model a separate electrical room upgrade cost for electrical room upgrades for new 

construction compared to alterations and additions and stand-alone retrofits.  

 

 

 

                                                        

23 California Air Resources Board, “Electric Vehicle Charging Infrastructure: Green Building Standards (CALGreen) Code Suggested Code 

Charges for Nonresidential Buildings Technical and Cost Analysis”. 2015.  

24  Pike, Ed and Steuben, Jeff. “Plug-In Electric Vehicle Infrastructure, Cost-Effectiveness Report.” 2016. 

https://ww3.arb.ca.gov/cc/greenbuildings/pdf/tcac2015.pdf
https://ww3.arb.ca.gov/cc/greenbuildings/pdf/tcac2015.pdf
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Table 4. Estimated Cost of Installing EV Capable Parking per Building 

 CALGreen 2019 -  
6% of parking spaces 

Potential CALGreen 2019 Supplement -  
10% of parking spaces 

  
Alterations & 

Additions 

Stand-
Alone 

Retrofit 

New 
Construction 

Alterations & 
Additions 

Stand-
Alone 

Retrofit 

Small Office/ 
Retail Surface Parking 

$2,740 to $3,810 $18,494 $3,620 $3,700 to $4,710 $22,160 

Medium Office/ 
School Surface Parking 

$8,210 to $13,640 $42,390 $13,610 
$13,920 to 

$19,830 
$62,320 

Large Office/Retail/ 
Hospital Enclosed Parking 

$18,950 to 
$22,590 

$74,180 $29,570 
$29,650 to 

$42,070 
$111,150 

 

Table 5. Estimated Cost of Installing EV Capable Parking per EV Capable Parking Space 

  CALGreen 2019-  
6% of parking spaces 

Potential CALGreen 2019 Supplement -  
10% of parking spaces 

   Alterations & 
Additions 

Stand-
Alone 

Retrofit 

New 
Construction 

Alterations & 
Additions 

Stand-
Alone 

Retrofit 

Small Office/  
Retail Surface Parking 

$1370 to $1905 $9,247 $905 $925 to $1,178 $5,540 

Medium Office/  
School Surface Parking 

$912 to $1,516 $4,710 $907 $928 to $1,322 $4,155 

Large Office/ Retail/  
Hospital Enclosed Parking 

$790 to $941 $3,091 $739 $741 to $1052 $2,779 

 

Table 6. Estimated Cost of Installing EV Capable Parking Spaces per Square Foot of Building Area 

  
CALGreen 2019 -  

6% of parking spaces 
Potential CALGreen 2019 Supplement -  

10% of parking spaces 

   
Alterations & 

Additions 
Stand-Alone 

Retrofit 
New 

Construction 
Alterations & 

Additions 
Stand-Alone 

Retrofit 

Small Office/ 
Retail Surface Parking  
(9500 Sq. Ft.) 

$0.29 to $0.40 $1.95 $0.38 $0.39 to $0.50 $2.33 

Medium Office/ 
School Surface Parking 
(60,000 Sq. Ft.) 

$0.14 to $0.23 $0.71 $0.23 $0.23 to $0.33 $1.04 

Large Office/Retail/ 
Hospital Enclosed Parking 
(358,000 Sq. Ft.) 

$0.05 to $0.06 $0.21 $0.08 $0.08 to $0.12 $0.31 
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Figure 1, Figure 2, and Figure 3 summarize the major categories of costs such as: demolishing and repairing 

parking lots and sidewalks; upgrading electrical service panels; obtaining permits and inspections; and 

installing conduit and electrical circuits or elements of electric circuits. Tables showing the specific dollar 

amounts and percent of total project cost by category are shown in Appendix A.    
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Figure 1. Cost Break-Down per EV Capable Parking Space – Small Retail/ Commercial25 

 

Figure 2. Cost Break-Down per EV Capable Parking Space - Medium Office/ School 

 

                                                        

25 For detailed explanations of the different scenarios modeled, see the Scenarios section above. For a high level breakdown of costs, 
see Appendix A and for a more detailed breakdown of each task included in the costs, see the Task Descriptions section. 
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Figure 3. Cost Break-Down per EV Capable Parking Space – Large Office/ Retail/ Hospital 

Building code requirements for EV capable parking spaces can also reduce or avoid non-cost barriers such as 

coordinating between building owners/operators and tenants; lack of awareness of EV charging as an option; 

and the additional time and expense of undertaking a stand-alone EV charging infrastructure construction 

project. This study does not include accessibility requirements such as slope, vertical clearance, and path of 

travel. Thus, this study does not capture all the benefits of building code requirements for EV capable parking 

spaces. 

G O O D  D E S I G N  P R A C T I C E S  

Several local jurisdictions have adopted building codes that require good design practices to facilitate 

compliance with accessibility requirements for buildings subject to California Code of Regulations Title 24, 

Part 2, Chapter 11B Section 11B-812. Section 11B-812 requires that a facility providing Electric Vehicle 

Charging Stations (EVCS), i.e. a parking space with an EVSE installed, for public and common use also 

provide one or more accessible EVCS, as specified in Table 11B-228.3.2.1. Chapter 11B applies to certain 

facilities including, but not limited to, public accommodations and publicly-funded housing (see Part 2, 

Section 1.9 of the California Building Code). It does not require review prior to construction of whether a 

building is designed to allow compliance with these requirements, and local codes require good design 

practices to fill this gap. 

These local codes typically require that projects subject to the California Code of Regulations Title 24, Part 2, 

Chapter 11B, documents how many accessible EVCS would be required as per Title 24, Chapter 11B to 

convert all required EV capable or EV ready parking spaces to EVCS. They also typically require that the 

builder demonstrate that the facility is designed such that compliance with accessibility standards, including 
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Chapter 11B accessible routes, will be feasible for the required accessible EVCS at the time of EVCS 

installation.26  

We note that retrofitting spaces which were not designed to facilitate compliance with accessibility 

requirements can be very expensive. For instance, this study finds that removing and repairing about 100 to 

300 linear feet of surface parking that add conduit to non-accessible parking spaces for a small or medium 

facility can cost $11,500 to $32,000 in demolition and repair costs. While the scope of work for accessibility 

retrofits may be different from the conduit installation task, this information indicates that the types of costs 

required for accessibility retrofits (absent good design practices) may be similarly significant.  

Methodology 

The methodology for this report is similar to prior 2016 reports for the City of Oakland (with funding from the 

City of Oakland and grant funding from the California Energy Commission), and for the City and County of 

San Francisco (with funding from Pacific Gas & Electric and in-kind support from the City and County of San 

Francisco).27,28 

The cost analysis model was developed in Microsoft Excel and utilizes spreadsheets that break each scenario 

and number of EV capable parking spaces into individual tasks and quantities, as shown in Appendix C. The 

model also contains estimates for the costs of each job task. Estimates of retrofit and new construction costs 

per job task are largely based on RS Means, a construction cost reference handbook for residential and 

nonresidential hardware and related installation costs.29 Additional costs for contractor labor, permits, 

architectural drawings, plans, site and/or load studies (for retrofit projects), inspections, and local permit and 

inspection fees are based on the resources listed in Appendix B and Appendix C. Additional information used 

to model these costs includes feedback from industry and utility experts, engineering estimates, and direct 

experience. For additional details on the methodology and information specific to the EV capable parking 

space details, please see Appendix C and Appendix D. 

The cost analysis model includes hypothetical installation scenarios to compare costs between different 

numbers of EV capable parking space for new construction and alterations and additions, compared to retrofit 

projects. Actual project costs and configurations will vary; these cases are intended to provide representative 

examples for comparison purposes rather than to estimate site-specific costs. The modeled costs exclude 

project-specific costs outside the scope of EV capable parking space building code compliance such as 

                                                        

26 For instance, section 11B-812 requires that “Parking spaces, access aisles and vehicular routes serving them shall provide a vertical 
clearance of 98 inches (2489 mm) minimum.” It also requires that parking spaces and access aisles meet maximum slope 
requirements of 1 unit vertical in 48 units horizontal (2.083 percent slope) in any direction at the time of new building construction 
or renovation. Section 11B-812.5 contains accessible route requirements. In addition, Title 24 Part 11 Section 4.106.4.2 requires 
that developers meet certain aspects of accessibility requirements at the time of new construction for a limited number of parking 
spaces. 

27 Pike, Ed and Steuben, Jeff. “Plug-In Electric Vehicle Infrastructure, Cost-Effectiveness Report.” 2016; and Pike, Ed, Jeffrey Steuben , 
and Evan Kamei. 2016. "Plug-In Electric Vehicle Infrastructure Cost-Effectiveness Report for San Francisco." 

28 Pike, Ed, Jeffrey Steuben , and Evan Kamei. 2016. "Plug-In Electric Vehicle Infrastructure Cost-Effectiveness Report for San 
Francisco."  

29 For additional information, see www.rsmeans.com. 
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acquisition and installation of the EVSE, signage, lighting, pedestal mounts, bollards, wheel stops, any 

required accessibility retrofit, and any other factors outside of CALGreen EV capable parking spaces 

requirements.30 (Codes that address accessibility during alterations and additions such as the City of Fremont, 

City of Oakland City and County of San Francisco local codes can result in significant cost savings compared 

to changing these design parameters later as part of a stand-alone retrofit project. 31)  

The model also excludes utility-side infrastructure such as sizing transformer pads and connections to 

accommodate potential swap-out for a larger capacity transformer. Furthermore, the scenarios do not include 

sub-metering or separate metering equipment, which are optional, but could be selected by a building owner 

to access a special electricity rate.32 Costs are based on the City of Sacramento rather than the RS Means 

default of national construction costs because Sacramento will be more representative of California building 

costs and lie between less expensive (for example Fresno) and more expensive (for example San Francisco) 

construction markets.  

  

                                                        

30 RS Means specifies a range of potential design costs, while noting that design costs will likely be 50 percent higher for alterations. 
We note that wheel stops may cost $150-$200 each and bollards may cost $500-$750 each based on input from an installer and RS 
Means costs for equipment types similar to bollards. 

31 San Francisco Green Building Code 2016: 
http://library.amlegal.com/nxt/gateway.dll/California/sfbuilding/greenbuildingcode2016edition?f=templates$fn=default.htm$3.0$vi
d=amlegal:sanfrancisco_ca$anc=JD_GreenBuilding 

32 A sub-meter may be a desirable add-on for some building owners or PEV drivers to allocate electricity costs and/or provide access 
to utility PEV charging electricity tariffs, though some special electricity rates for PEV owners are available through whole-house 
rates and utilities are also conducting pilots of metering via electric vehicle service equipment. The authors believe that builders 
wishing to install a socket for a sub-meter at the time of new construction may achieve cost savings compared to retrofits but have 
not quantified this potential. 

http://library.amlegal.com/nxt/gateway.dll/California/sfbuilding/greenbuildingcode2016edition?f=templates$fn=default.htm$3.0$vid=amlegal:sanfrancisco_ca$anc=JD_GreenBuilding
http://library.amlegal.com/nxt/gateway.dll/California/sfbuilding/greenbuildingcode2016edition?f=templates$fn=default.htm$3.0$vid=amlegal:sanfrancisco_ca$anc=JD_GreenBuilding
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Appendix A: Cost Estimates by Type of Expense 

The following tables (Table 7 through Table 12) summarize model results for each type of expense per 

building and combine all costs to provide an average cost per parking space. See Appendix B and Appendix C 

for more details on the individual tasks included in each of the categories below. The per parking space costs 

are calculated by dividing the cost of all expenses per building by the number of EV capable parking spaces. 

The authors did not calculate costs for new construction with CALGreen 6% EV capable parking spaces 

because that level is required by current building codes. 

Labor costs generally range from half to two-thirds of total project costs. Labor costs for small buildings with 

two EV capable parking spaces, based on current CALGreen 6 percent requirements, were estimated at about 

four fifths of the total project costs in new construction; however, this may not be representative of other 

projects for this building type with different site-specific circumstances. 

Table 7. Cost by Type of Expense Per EV Capable Space – Small Retail/Commercial33 
 

CALGreen 6% CALGreen 10% 

  Stand-
Alone 

Retrofit 

Alterations & 
Additions 
Repaving 

Alterations 
& Additions 
No Repaving 

Stand-
Alone 

Retrofit 

Alterations 
& Additions 

Repaving 

Alterations 
& Additions 
No Repaving 

New 
Construction 

Electrical Panel $ 1,065 $ 888 $ 888 $1,319 $ 1,100 $ 1,100 $ 1,100 

Raceway $ 1,443 $ 798 $ 1,682 $ 1,733 $ 886 $ 1,765 $ 886 

Electrical Components 
(receptacle) 

$ 307 $ 256 $ 256 $ 460 $ 384 $ 384 $ 384 

Trenching $ 770 $ 79 $ 253 $ 816 $ 137 $ 253 $ 53 

Demolition of 
Equipment 

$ 6,350 $    - $    - $ 7,136 $    - $    - $    - 

Asphalt & Concrete $ 3,812 $    - $    - $ 4,452 $    - $    - $    - 

Balance of Circuit $    - $    - $    - $    - $    - $    - $    - 

Permitting, Inspection, 
Fees 

$ 2,244 $ 704 $ 704 $ 3,726 $ 1,179 $ 1,179 $ 1,179 

Construction 
Management 

$ 2,503 $ 15 $ 23 $ 2,520 $ 19 $ 27 $ 18 

Total Per Building $ 18,494 $ 2,740 $ 3,810 $ 22,160 $ 3,700 $ 4,710 $ 3,620 

Number of Spaces 2 2 2 4 4 4 4 

Cost per EV Capable $ 9,247 $ 1,370 $ 1,905 $ 5,540 $ 925 $ 1,178 $ 905 

  

                                                        

33 For detailed explanations of the different scenarios modeled, see the Scenarios section. For a more detailed breakdown of each task 
included in the costs, see the Task Descriptions section. 
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Table 8. Cost by Type of Expense by Percentage – Small Retail/Commercial  
 

CALGreen 6% CALGreen 10% 

  Stand-
Alone 

Retrofit 

Alterations 
& Additions 

Repaving 

Alterations 
& Additions  
No Repaving 

Stand-
Alone 

Retrofit 

Alterations 
& Additions 

Repaving 

Alterations & 
Additions 

No Repaving 

New 
Construction 

Electrical Panel 6% 32% 23% 6% 30% 23% 30% 

Raceway 8% 29% 44% 8% 24% 37% 24% 

Electrical Components 
(receptacle) 

2% 9% 7% 2% 10% 8% 11% 

Trenching 4% 3% 7% 4% 4% 5% 1% 

Demolition of Equipment 34% 0% 0% 32% 0% 0% 0% 

Asphalt & Concrete 21% 0% 0% 20% 0% 0% 0% 

Balance of Circuit 0% 0% 0% 0% 0% 0% 0% 

Permitting, Inspection, Fees 12% 26% 18% 17% 32% 25% 33% 

Construction Management 14% 1% 1% 11% 1% 1% 1% 

Total Per Building 100% 100% 100% 100% 100% 100% 100% 

Number of Spaces 2 2 2 4 4 4 4 

Cost per EV Capable $ 9,247 $ 1,370 $ 1,905 $ 5,540 $ 925 $ 1,178 $ 905 

 
Table 9. Cost by Type of Expense Per EV Capable Space – Medium Office/School 

 
CALGreen 6% CALGreen 10% 

  
Stand-
Alone 

Retrofit 

Alterations 
& Additions 

Repaving 

Alterations 
& Additions 
No Repaving 

Stand-
Alone 

Retrofit 

Alterations 
& Additions 

Repaving 

Alterations 
& Additions 
No Repaving 

New 
Construction 

Electrical Panel $ 5,569 $ 4,357 $ 4,357 $ 8,477 $ 6,293 $ 7,978 $ 6,486 

Raceway $ 3,352 $ 2,226 $ 7,230 $ 7,269 $ 4,392 $ 8,803 $ 4,107 

Electrical Components 
(receptacle) 

$ 691 $ 575 $ 575 $ 1,151 $ 959 $ 959 $ 959 

Trenching $ 1,181 $ 301 $ 203 $ 1,657 $ 619 $ 410 $ 413 

Demolition of Equipment 
$ 

15,537 
$    - $    - $ 22,966 $    - $    - $    - 

Asphalt & Concrete $ 6,312 $    - $    - $ 9,223 $    - $    - $    - 

Balance of Circuit $    - $    - $    - $    - $    - $    - $    - 

Permitting, Inspection, Fees $ 7,105 $ 697 $ 1,179 $ 8,792 $ 1,560 $ 1,542 $ 1,560 

Construction Management $ 2,645 $ 56 $ 93 $ 2,781 $ 92 $ 136 $ 90 

Total Per Building 
$ 

42,390 
$ 8,210 $ 13,640 $ 62,320 $ 13,920 $ 19,830 $ 13,610 

Number of Spaces 9 9 9 15 15 15 15 

Cost per EV Capable $ 4,710 $ 912 $ 1,516 $ 4,155 $ 928 $ 1,322 $ 907 
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Table 10. Cost by Type of Expense by Percentage– Medium Office/School 
 

CALGreen 6% CALGreen 10% 

  
Stand-
Alone 

Retrofit 

Alterations 
& Additions 

Repaving 

Alterations 
& Additions 
No Repaving 

Stand-
Alone 

Retrofit 

Alterations 
& Additions 

Repaving 

Alterations 
& Additions 
No Repaving 

New 
Construction 

Electrical Panel 13% 53% 32% 14% 45% 40% 48% 

Raceway 8% 27% 53% 12% 32% 44% 30% 

Electrical Components 
(receptacle) 

2% 7% 4% 2% 7% 5% 7% 

Trenching 3% 4% 1% 3% 4% 2% 3% 

Demolition of Equipment 37% 0% 0% 37% 0% 0% 0% 

Asphalt & Concrete 15% 0% 0% 15% 0% 0% 0% 

Balance of Circuit 0% 0% 0% 0% 0% 0% 0% 

Permitting, Inspection, Fees 17% 8% 9% 14% 11% 8% 11% 

Construction Management 6% 1% 1% 4% 1% 1% 1% 

Total Per Building 100% 100% 100% 100% 100% 100% 100% 

Number of Spaces 9 9 9 15 15 15 15 

Cost per EV Capable $ 4,710 $ 912 $ 1,516 $ 4,155 $ 928 $ 1,322 $ 907 

 
Table 11. Cost by Type of Expense Per EV Capable Space – Large Office/Retail/Hospital 

 CALGreen 6% CALGreen 10% 

  
Stand-
Alone 

Retrofit 

Alterations 
& Additions 

Repaving 

Alterations 
& Additions 
No Repaving 

Stand-
Alone 

Retrofit 

Alterations 
& 

Additions 
Repaving 

Alterations 
& Additions 
No Repaving 

New 
Construction 

Electrical Panel  $ 14,842   $ 12,060   $ 12,137   $ 25,879   $ 18,505   $ 19,939   $ 18,467  

Raceway  $ 21,418   $ 3,016   $ 6,549   $ 32,429   $ 5,193   $ 13,852   $ 5,155  

Electrical Components 
(receptacle) 

 $ 1,842   $ 1,535   $ 1,535   $ 3,069   $ 2,558   $ 4,796   $ 2,558  

Trenching $    - $    - $    - $    - $    - $    - $    - 

Demolition of Equipment  $ 15,601  $    - $    -  $ 21,711  $    - $    - $    - 

Asphalt & Concrete  $ 4,713  $    - $    -  $ 6,392  $    - $    - $    - 

Balance of Circuit $    - $    - $    - $    - $    - $    - $    - 

Permitting, Inspection, Fees  $ 13,085   $ 2,217   $ 2,217   $ 18,602   $ 3,193   $ 3,193   $ 3,193  

Construction Management  $ 2,677   $ 125   $ 152   $ 3,071   $ 197   $ 289   $ 196  

Total Per Building $ 74,180 $ 18,950 $ 22,590 $ 111,150 $ 29,650 $ 42,070 $ 29,570 

Number of Spaces 24 24 24 40 40 40 40 

Cost per EV Capable $ 3,091 $ 790 $ 941 $ 2,779 $ 741 $ 1,052 $ 739 
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Table 12. Cost by Type of Expense by Percentage – Large Office/Retail/Hospital 
 

CALGreen 6% CALGreen 10% 

  
Stand-
Alone 

Retrofit 

Alterations 
& Additions 

Repaving 

Alterations 
& Additions 
No Repaving 

Stand-
Alone 

Retrofit 

Alterations 
& Additions 

Repaving 

Alterations 
& Additions 
No Repaving 

New 
Construction 

Electrical Panel 20% 64% 54% 23% 62% 47% 62% 

Raceway 29% 16% 29% 29% 18% 33% 17% 

Electrical Components 
(receptacle) 

2% 8% 7% 3% 9% 11% 9% 

Trenching 0% 0% 0% 0% 0% 0% 0% 

Demolition of Equipment 21% 0% 0% 20% 0% 0% 0% 

Asphalt & Concrete 6% 0% 0% 6% 0% 0% 0% 

Balance of Circuit 0% 0% 0% 0% 0% 0% 0% 

Permitting, Inspection, Fees 18% 12% 10% 17% 11% 8% 11% 

Construction Management 4% 1% 1% 3% 1% 1% 1% 

Total Per Building 100% 100% 100% 100% 100% 100% 100% 

Number of Spaces 24 24 24 40 40 40 40 

Cost per EV Capable $ 3,091 $ 790 $ 941 $ 2,779 $ 741 $ 1,052 $ 739 
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Appendix B: Permitting and Inspection Costs 

Table 13 shows examples of permitting and inspection fees. These fees are not calculated in the model per 

project but as inputs based on the closest representative level for a project. Table 14 shows the details for 

these calculations based on the City and County of San Francisco and costs may vary by region. 

Table 13. Examples of Total Permit and Inspection Cost Summary 
 

Stand-alone Retrofit New, Alterations/ Additions (Incremental Costs) 

# of Circuits Fee Builder Staff Time Total Fee Builder Staff Time Total 

2 $461 $650 $1,111 $27 $75 $102 

4 $1,365 $850 $2,215 $164 $125 $289 

 

Table 14. Electrical and Building Permit and Inspection Cost Data 

  

Notes:  

• Fees are calculated based on San Francisco Fee Table 1A-A (building) and Table 1A-E 

(electrical). New construction fees are based on the incremental cost of adding EV charging 

infrastructure to a project.  

• Two building inspections are assumed for small retrofits, and no additional building inspections 

are assumed for new construction. One electrical inspection is assumed for adding two circuits and 

three are assumed for adding 12 circuits.   

Fees

$335

$11 Estimated average application fee per additional circuit beyond minimum

New  

Construction, 

alterations & 

Stand-alone 

Retrofit 

$25 $100 Builder staff time to obtain new permit (inclusive of travel)

$25 $100 Builder staff time per inspection (inclusive of travel)

$0 $150 Electrical engineer staff time for load calculations

Fees

Stand-alone retrofit

Plan Permitting Plan Permitting

- - 144.85$  62.08$    up to $500

- - 2.93$      1.26$      per hundred from $500 up to $2000

- - 1.78$      0.76$      per hundred from $2000 up to $50,000

0.19$                0.10$                    - - per hundred from $5,000,000 to $50m

source: San Francisco Fee Table 1A-A note: only costs used in model are listed

Incremental 

Cost, New 
Retrofit

$25 $100 Builder staff time to obtain new permit

$0 $100 Builder staff time per inspection (inclusive of travel)

Electrical and Building Permit and Inspection Cost Data

Builder Time Costs

Minimum inspection fee, which covers from 1 to 3 inspections

Builder Time Costs

Electrical

Building

New Construction, alterations, 

additions
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Appendix C: Methodology Details 

This appendix provides additional details on the general assumptions used in the models, data sources for per 

unit equipment and other costs, and the methods used to determine the quantities needed for each expense 

type. This appendix does not contain data specific to the scenarios that were modeled, but rather a more 

general overview of the cost model. 

General Assumptions 

• Cost estimates include a fixed general overhead and profit factor.34  

• Labor costs are based on union labor, which is higher than non-union labor. The use of union 

labor will vary from project to project. 

• In some cases, RS Means contains minimum retrofit task costs.35 Where related tasks had separate 

minimum task costs, but the labor crew could likely perform more than one related task, the model 

applied one minimum labor charge. 

Data Sources 

Estimates of per unit equipment and installation costs were based on retrofit and new construction costs from 

RS Means, a construction cost reference handbook and online tool for hardware and related installation costs. 

The City and County of San Francisco rates were used for permit and inspection fee sheets; and the authors 

estimated costs for contractor labor for permitting, inspections, site inspection, and architectural plans. Cost 

data from RS Means was for 2018 and was scaled to 2019 using U.S. Bureau of Labor Statistics Producer 

Price Index statistics. Additional data sources include: feedback from industry experts, engineering estimates, 

and direct experience to capture different tasks required for the scenarios that were analyzed. This appendix 

contains a list of all tasks included in the analysis.  

Soft Costs 

P E R M I T  A N D  I N S P E C T I O N  F E E S  

Permitting costs for breaking concrete and electrical permit fees are based on City and County of San 

Francisco fees.36 The total estimated costs include rough and final building and electrical permit fees where 

applicable. The cost for adding EV capable spaces during construction of a new building is assumed to be 

relatively low. Builder time spent towards permit filing and inspections is included at $100 per hour spent on 

site. Permit and inspection costs can vary between regions. 

                                                        

34 Individual RS Means line items related to overhead (under General Requirements) are assumed to be addressed by overhead and 
profit. 

35 Minimum task costs are typically not relevant for new construction due to the overall project scale. 

36 See Table 1A-A and Table 1A-E 

 

https://sfdbi.org/fees
https://sfdbi.org/fees
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The model includes a small amount of labor to accommodate permitting and inspection of elements specific to 

EV capable parking spaces in new construction and alterations and additions, since these activities are already 

required, and minimal additional effort should be needed to add EV capable infrastructure.  

Since economies of scale occur with larger quantities, these fees generally scale up with increasing quantities 

of EV capable infrastructure, though they are not completely scalable. Costs are higher for outdoor circuits 

than for indoor circuits due to trenching and are higher for retrofits than for new construction or alterations 

and additions due to demolition, repaving, and repairs.37 

A R C H I T E C T U R A L  P L A N  F E E S  

Costs to add EV capable parking spaces to architectural plans and drawings will vary between projects based 

on their overall complexity. They are based on the estimated number of hours for each project and a fee of 

$150/hour before geographic adjustments. Costs will also vary if the project is new construction or a retrofit. 

In the former case, costs will be relatively minor because the architectural firm will likely be familiar with the 

plan of the building and can easily influence relevant design decisions like adding EV capable infrastructure. 

For retrofit projects, costs will likely be significantly higher due to the need to investigate and accommodate 

more complex on-site conditions such as: longer conduit runs, demolition and reconstruction, meeting 

accessibility requirements based on existing conditions, and/or more limited options for electrical room and 

panel placement. 

A minimal incremental cost is required for adding several EV capable parking spaces to a new building or 

alteration and addition. In contrast, preparing construction plans for large numbers of EV capable parking 

spaces to an existing building may take a significant amount of time considering the layout and construction 

details for each parking space and existing site conditions. Costs will partially scale by the number of EV 

capable parking spaces. 

L O A D  S T U D Y / S I T E  C O N D I T I O N S  S T U D Y  

Additional expenses are required for stand-alone retrofits at medium or large buildings to assess existing load 

and other conditions. The load study is necessary to determine the current electrical supply capacity, such as 

the transformer and other systems related to the main electrical supply and the current actual load.38 The study 

will then determine which on-site upgrades may be needed to install EV capable parking spaces. In addition, 

site-specific conditions may need to be determined such as current concrete conditions, soils conditions, and/ 

or other conditions. A load study at a facility where other site condition studies aren’t needed is assumed to 

cost $1,000. Factors such as demolition and/or a greater number of EV parking spaces will drive costs up and 

a more complex study is assumed to cost $5,000 in this report (prior to prime contractor expenses). X-ray 

costs are roughly $1,000 for a half dozen images, which may be enough for retrofit installations at a medium 

                                                        

37 We note that efforts are underway to streamline permitting and inspections of EV charging infrastructure including EV capable 
parking spaces. 

38 Transformers are usually sized based on the typical maximum actual load of a building. Unlike electrical panels and electrical circuits, 
transformers can be under loaded to extend their lifetime of fully loading, or even occassionaly overloaded without causing an 
immediate reliability issue but with potential reduced long-term lifetime.  
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sized facility, however, more may be required for a 150-space garage.39 A specific site may require more or 

less resources depending on actual conditions. 

Assuming alterations and additions originally intended for non-EV charging purposes will require an 

assessment of load and existing conditions, the assessment would also suffice for EV charging as well. 

E L E C T R I C A L  P A N E L  L O C A T I O N S  A N D  S I Z I N G  

Some electrical panels are located in the main electrical room while others are distributed closer to EV 

parking spaces to reduce branch circuit lengths and costs. Distributed panels are more practical in locations 

with convenient wall mounting locations protected from weather and vandalism. All panel and sub-panel 

conduits are assumed to be installed in 1 ½ inch steel surface-mounted conduits for 225 ampere panels (to 

carry 250 MCM wire) or 2-inch conduits for 400 ampere panels (to carry 600 MCM wire) to provide a high 

level of protection and allow for easy visual inspection.  

In some cases, a panel installed in new construction can be upsized to serve both base loads (such as garage 

lighting, elevators, and miscellaneous outlets) and EV charging loads. In other cases, panels for EV charging 

are sized to their maximum practical size (typically 400 amperes) just to meet EV charging needs. (Panels are 

generally limited by electrical panel capacity rather than physical size for EV electrical infrastructure. A 

single-phase 400-ampere panel has electrical capacity for 10 circuits and typically has physical space for 15 

40-amperes circuits even if they utilize double slot 20-ampere breakers.) 

The type of electrical panels will depend on whether a building is served by three-phase (4-wire) electrical 

service or one-phase (3-wire) electrical service. Medium and large commercial buildings and multifamily 

buildings usually receive three-phase service. When a panel receives three phases of electricity instead of one, 

it can accommodate additional EV capable parking spaces. However, the phases must be “balanced”, which 

restricts how many additional circuits for EV capable parking spaces can be accommodated. We assumed that 

three-phase 225 ampere panels can accommodate 9 40-amp circuits and three-phase 400 ampere panels can 

accommodate 15 40 ampere circuits based on interviews with contractors and an electrical design firm.  

C O N S T R U C T I O N  M A N A G E M E N T  

The model also includes a cost factor to represent additional fixed costs incurred by contractors for retrofit 

installations prior to project initiation. These costs include contractor time spent traveling to a site for 

surveying, evaluating existing conditions, estimating project costs, and preparing bids. Costs will vary based 

on the complexity of the project.40 For new construction, these costs likely do not apply or require minimal 

additional effort to address EV capable electrical infrastructure. The construction management category also 

includes general permit application fees. 

 

                                                        

39 Concrete X- Ray Imaging, Penhall, https://www.penhall.com/concrete-x-ray-imaging/ accessed 7-4-2019. 

40 This estimate assumes that contractors win some of their bids for retrofit projects. The success rate will vary based on specific 
circumstances. For instance, a sole source contacting mechanism would result in a higher success rate while a contracting mechanism 
requiring three or more bids would result in a lower success rate. Actual costs will vary from project to project. 
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Raceways, Wire, and Termination Point 

PVC materials (i.e. plastic) are included for branch circuit conduits installed in new construction of enclosed 

parking areas and alterations and additions to enclosed parking that remove the parking surface, while wall 

and ceiling-mounted metal conduit is assumed for stand-alone retrofits. The authors assumed that intermediate 

metal conduit was installed for any outdoor raceway in trenches to provide corrosion resistance and for any 

indoor retrofit cases where walls and floors will not be replaced. Additional raceways may be needed between 

floors and inaccessible areas. 

One and a quarter-inch raceways are generally assumed to carry up to twelve #8 wires rated at 40 amperes 

(three per circuit) to support 30-ampere EVSE, with the potential to add wiring for a fifth circuit where 

convenient.41,42 Some additional raceways are also needed to serve individual termination locations (i.e. a 

main conduit run carrying four wires may end at one receptacle pair and a local distribution conduit would 

carry the other pair to its termination point). These short distribution raceways were also sized at one and a 

quarter inches for simplicity; though they could be sized at one inch or below, we do not expect that this 

difference would be significant. In some cases, raceways installed in-slab during new construction will 

accommodate more and/or higher capacity wires than retrofits that are wall mounted and encounter additional 

bends at corners and obstacles, limiting their capacity. These potential cost savings are site-specific and not 

included in the model. Wire is not included for branch circuits for EV capable parking spaces. Wires for any 

distributed panels that are noted in the scenario summary table are included in the costs. 

The length of raceways within a given floor for enclosed parking at new construction and repaving are 

calculated based on direct routes from the electrical panel to the termination point since no obstacles are 

present during new construction. Retrofitting surface-mounted conduit is generally assumed to be twice as 

long in new construction because they must follow walls and ceilings with less direct routing. Compared to 

new construction, raceway distances are increased by 125 percent for gut rehabilitation because significant 

portions of the building are removed while some obstructions may remain. Raceway distances are also 

increased by 150 percent for stand-alone retrofits in outdoor trenches to account for indirect routing (i.e. 

avoiding existing infrastructure). Surface mounted retrofit distances are increased by 200 percent, compared to 

new construction, due to the long distances to follow existing walls and to account for routing around existing 

obstacles. 

Actual configurations can vary based on site-specific circumstances. For instance, if several EV parking 

spaces are located a significant distance from the main electrical panel, a single (larger) raceway run to an 

additional electrical panel closer to EV parking spaces can be installed with raceways branching from the 

panel to the planned EVSE location. This configuration would most likely save costs in buildings where the 

reduced length of raceways would exceed additional electric panel costs. Raceways for electrical panels 

outside of the main electrical room are sized (at ½ inch intervals, i.e. 1 ½ inch or 2 inches) based on the wire 

needed to serve that panel. 

                                                        

41 Because EV charging is considered a continuous load, the circuit capacity must be at least 25 percent higher than the end load. 

42 We note that higher capacity #6 wire could also be installed at a rate of four sets per 1 ¼ inch conduit without larger sized conduit, 
unless conduit capacity is limited due to bends that restrict fill rates. For an example of allowable fill rates, see Elliot Electric Supply 
“Conduit Fill Table” at https://www.elliottelectric.com/StaticPages/ElectricalReferences/ElectricalTables/Conduit_Fill_Table.aspx. 
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Conduits will generally terminate at a receptacle with an outlet box with a face plate and no EVSE (i.e. the 

unit that connects to the vehicle) installed at the time of construction. Local municipal building codes can also 

require a specific type of receptacle, which does not have a large impact on the cost-effectiveness of code. 

Receptacles are assumed to be installed in pairs to serve parking spaces on either side of the pair. 

No additional curbs or bollards are assumed at the termination point. Local jurisdictions may wish to include a 

requirement for anchor points for EVSE near the termination point if the EVSE can be wall-mounted, which 

should not significantly affect the cost of EV capable building codes.  

Demolition, Reconstruction, and Repaving 

The model contains several job types related to demolition, construction, and repaving for stand-alone projects 

and projects where parking areas and/or electrical rooms are undergoing renovations that would allow 

installation of this equipment without any further demolition and reconstruction.  

For both enclosed and surface parking, demolition for electrical rooms includes cutting and/or drilling, 

breaking large pieces into smaller pieces, minimum equipment/labor costs, loading and disposal. 

Reconstruction costs include concrete work (cost for pouring slabs is used as a proxy), reinforcing rods, 

forms, and minimum labor charges. 

Demolition for parking areas include cutting a three-foot-wide section of pavement to allow two-foot-wide 

trenches; backhoe rental to trench, mobilization and operation, and disposal of materials. Some trenching 

would also be required for adding EV capable parking spaces in new construction, when repaving existing 

parking or adding parking. In these cases, costs would likely be much lower due to the presence of trenching 

equipment on-site to meet other project needs unrelated to EV capable parking spaces. 

Contingencies 

A 20 percent contingency was applied for stand-alone retrofit projects based on RS Means. Contingencies are 

necessary because specific challenges may not be visible at the start of a stand-alone retrofit project or 

because existing conditions may be difficult to alter without expanding the scope and cost of a retrofit project 

- for instance if an electrical room lacks space for additional panel(s) or was originally constructed far from 

parking spaces. A general contingency was not added for EV capable parking spaces installed as part of a 

larger retrofit project such as resurfacing or building new parking spaces at an existing site because the 

conditions will more closely resemble new construction, given their broader scope. In addition, specific cost 

increases were already included to address higher costs for alterations and additions compared to new 

construction, such as conservatively assuming that additional parking spaces would be located further from 

electrical power than existing spaces.  

  



 

Plug-In Electric Vehicle Infrastructure Cost Analysis Report for CALGreen – Nonresidential Update  |  Energy Solutions    28 

Transformers 

As noted earlier, this modeling study does not include any potential costs of adding an on-site transformer 

capacity to “step down” 480 V service to 208/240 V for buildings connected to 480 V power. CARB has 

found that EV charging generally represents a relatively small fraction of overall building power demand in 

multifamily housing with 10% EV capable parking spaces. These transformer upgrades are often not 

necessary to support EV charging infrastructure for buildings with three-phase power, which is more common 

in larger buildings, because one of the phases available from the transformer would typically have capacity for 

Level 2 (i.e. 208/240 volt) EV charging infrastructure. CARB found that an upgrade may be more likely in 

buildings with single phase power, depending on whether enough power supply is available.43 

An electrical engineering firm and several contractors were consulted with and confirmed that they have 

found that levels of EV capable parking spaces proposed for CALGreen typically would not require a 

transformer upgrade. It was noted that in some cases, a potential off-site utility infrastructure upgrade could be 

required. In this case, the costs could potentially be paid for by the utility and recovered over time through 

utility rates paid by the customer. 

Alterations and additions of older, existing nonresidential buildings could result in repaving parking areas 

without renovating their electrical rooms. In these cases, avoiding an electrical system upgrade may be 

possible due to spare capacity or potential spare capacity of retrofits that include more energy-efficient 

lighting and other equipment meeting current mandatory California, ENERGY STAR®, and/or federal 

standards. 

We expect that in cases where a transformer upgrade would be required to install EV capable infrastructure, 

building codes requiring EV capable parking spaces and associated electrical capacity could achieve 

significant cost savings related to these costs. Stand-alone transformer retrofits could require replacing 

conduits serving the transformer, replacing the transformer pad or adding a new pad, and adding an additional 

transformer or upgrading an existing transformer. By comparison, designing the electrical room for adequate 

capacity would allow the installation of larger sized conduits and/or transformer pads during initial 

construction at minimal cost. While we have not quantified these costs, the incremental cost of installing a 3” 

conduit instead of a 2” conduit would be very small compared to breaking existing concrete to install a larger 

sized conduit later. 

D I S T R I B U T I O N  &  S E R V I C E  L I N E  U P G R A D E S  

When necessary, the costs of distribution and/or service line upgrades are partially split between the customer 

and the utility. Customers are responsible for excavation, conduits, and protective structures while utilities are 

responsible for wiring, metering, and transformers (if necessary). However, utility funding mechanisms can 

spill over into customer costs anytime the costs exceed the preset “allowance” for a customer.44 In addition, if 

load does not materialize, the utility is able to assess additional charges for the difference in expected revenue.

                                                        

43 California Air Resources Board. Electric Vehicle (EV) Charging Infrastructure: Multifamily Building Standards. 2018. 

44 Customers have an “allowance” based on their billing history but to fund utility upgrades but if costs are exceeded, they are charged 
directly to the customer (PG&E Electric Rule 15 & Rule 16). In addition, if the load does not materialize, the utility is allowed to claw-
back funds. 

https://ww3.arb.ca.gov/cc/greenbuildings/pdf/tcac2018.pdf
https://www.pge.com/tariffs/tm2/pdf/ELEC_RULES_16.pdf
https://www.pge.com/tariffs/tm2/pdf/ELEC_RULES_16.pdf
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Task Descriptions 

Task descriptions for each scenario are listed below in Table 15. The table lists tasks with a note to designate where the task applies to retrofits, new construction, or both. A negative number indicates 

the avoidance of smaller electrical panel(s) due to installation of a larger panel. (Tasks that are listed with a “0” quantity were included as an option in detailed calculations used to determine project 

task descriptions, but the detailed design calculations resulted in a zero quantity for the specific task). 
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Table 15. Task Descriptions and Quantities Small Retail/Commercial Medium Office/School Large Office/Retail/Hospital 

Task Description 
Construc-
tion Type 

Work 
Type 

Unit 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

Quantity for Each Scenario 

Rent core drill, electric, 2.5 H.P. 1" to 8" 
bit diameter, includes hourly operating 
cost 

retro demo ea. 2 2 2 2 8 8 12 12 24 24 40 40 

Rent mixer power mortar & concrete gas 
6 CF, 18 HP, one day including 4 hours 
operating cost 

retro demo Ea.         2 2 2 2 

Rent backhoe-loader 40 to 45 HP 5/8 CY 
capacity, one day including 4 hours 
operating cost 

retro demo 
per 
day 

1 1 1 1 1 1 1 1 1 1 1 1 

Rent, asphalt distributor, trailer mounted, 
38 HP diesel 2000 gallon, one day 
including 4 hours operating cost 

retro pave ea. 1 1 1 1 1 1 1 1     

Mobilization or demobilization, dozer, 
loader, backhoe or excavator, 70 H.P. to 
150 H.P., up to 50 miles 

retro demo 
per 
job 

4 4 4 4 4 4 4 4 2 2 2 2 

Demolish, remove pavement & curb, 
curbs, excludes hauling, minimum 
labor/equipment charge 

retro demo Job 1 1 1 1 1 1 1 1     

Selective demolition, rubbish handling, 
dumpster, 6 C.Y., 2 ton capacity, weekly 
rental, includes one dump per week, cost 
to be added to demolition cost. 

retro demo Week 2 2 3 3 10 10 18 18 4 4 6 6 

Deconstruction of concrete, floors, 
concrete slab on grade, plain, 4" thick, up 
to 2 stories, excludes handling, packaging 
or disposal costs 

retro demo S.F. 4 4 6 6 9 9 15 15 24 24 40 40 

Selective concrete demolition, reinforce 
less than 1% of cross-sectional area, 
break up into small pieces, excludes 
shoring, bracing, saw or torch cutting, 
loading, hauling, dumping 

retro demo C.Y. 1 1 2 2 3 3 5 5 8 8 13 13 
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Table 15. Task Descriptions and Quantities Small Retail/Commercial Medium Office/School Large Office/Retail/Hospital 

Task Description 
Construc-
tion Type 

Work 
Type 

Unit 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

Quantity for Each Scenario 

Selective concrete demolition, minimum 
labor/equipment charge 

retro demo Job     1 1 1 1 1 1 1 1 

Concrete sawing, concrete slabs, rod 
reinforced, up to 3" deep 

retro demo L.F. 82 82 113 113 364 364 691 691 24 24 40 40 

Concrete sawing, concrete, existing slab, 
rod reinforced, for each additional inch of 
depth over 3" 

retro demo L.F. 82 82 113 113 364 364 691 691 24 24 40 40 

Selective demolition, concrete slab 
cutting/sawing, minimum 
labor/equipment charge 

retro demo Job 1 1 1 1 1 1 1 1 1 1 1 1 

Concrete core drilling, core, reinforced 
concrete slab, 2" diameter, up to 6" thick 
slab, includes bit, layout and set up 

retro demo Ea.         24 24 40 40 

Add equipment minimum for concrete 
demo- assume labor minimum subsumed 
under saw cut minimum  

retro demo 
per 
job 

1 1 1 1 1 1 1 1 1 1 1 1 

Wire, copper, stranded, 600 volt, 250 
kcmil, type THWN-THHN, normal 
installation conditions in wireway, 
conduit, cable tray 

new panel C.L.F.     0 0       

Wire, copper, stranded, 600 volt, 300 
kcmil, type THWN-THHN, normal 
installation conditions in wireway, 
conduit, cable tray 

retro panel C.L.F.     1 1       

Wire, copper, stranded, 600 volt, 600 
kcmil, type THWN-THHN, normal 
installation conditions in wireway, 
conduit, cable tray 

new panel C.L.F.        1 0 0 0 1 

Wire, copper, stranded, 600 volt, 600 
kcmil, type THWN-THHN, normal 
installation conditions in wireway, 
conduit, cable tray 

retro panel C.L.F.       0.5 0.5 0.3 0.3 2.11 2.11 

Outlet boxes, pressed steel, 4" square retro electric Ea. 4 4 6 6 9 9 15 15 24 24 40 40 

Outlet boxes, pressed steel, 4" square new electric Ea. 4 4 6 6 9 9 15 15 24 24 40 40 
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Table 15. Task Descriptions and Quantities Small Retail/Commercial Medium Office/School Large Office/Retail/Hospital 

Task Description 
Construc-
tion Type 

Work 
Type 

Unit 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

Quantity for Each Scenario 

Outlet boxes, pressed steel, covers, 
blank, 4" square 

retro electric Ea. 4 4 6 6 9 9 15 15 24 24 40 40 

Outlet boxes, pressed steel, covers, 
blank, 4" square 

new electric Ea. 4 4 6 6 9 9 15 15 24 24 40 40 

permitting & inspection, 4 internal and 2 
external circuits, excludes general 
building permit fees 

new fee 
per 
job 

1 1 1 1  1 1      

permitting & inspection, 14 internal and 7 
external circuits, excludes general 
building permit fees 

new fee 
per 
job 

       1     

permitting & inspection, 14 internal 
circuits, excludes general building permit 
fees 

new fee 
per 
job 

        1 1 1 1 

permitting, per internal circuit over 4, 
excluding general building permit fees 

new fee 
per 

circuit 
    1  9  9 9 26 26 

permitting & inspection, 4 internal and 2 
external circuits, excludes general 
building permit fees 

retro fee 
per 
job 

1 1 1 1 1 1       

permitting & inspection, 14 internal and 7 
external circuits, excludes general 
building permit fees 

retro fee 
per 
job 

      0.75 0.75     

permitting & inspection, 14 internal 
circuits, excludes general building permit 
fees 

retro fee 
per 
job 

        1 1 1 1 

permitting, per internal circuit over 4, 
excluding general building permit fees 

retro fee 
per 

circuit 
        9.0 9.0 26.0 26.0 

Load centers, 1 phase, 3 wire, main lugs, 
indoor, 120/240 V, 100 amp, 12 circuits, 
includes 20 A 1 pole plug-in breakers 
(additional to existing) 

retro panel Ea. 1 1           
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Table 15. Task Descriptions and Quantities Small Retail/Commercial Medium Office/School Large Office/Retail/Hospital 

Task Description 
Construc-
tion Type 

Work 
Type 

Unit 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

Quantity for Each Scenario 

Load centers, 1 phase, 3 wire, main lugs, 
indoor, 120/240 V, 100 amp, 12 circuits, 
includes 20 A 1 pole plug-in breakers 
(cost avoided by installing 200 amp panel 
at time of new construction) 

new panel Ea. 1 1           

Load centers, 1 phase, 3 wire, main lugs, 
indoor, 120/240 V, 200 amp, 16 circuits, 
includes 20 A 1 pole plug-in breakers 

both panel Ea.   1 1         

C.I.P. concrete forms, slab on grade, 
edge, wood, 7" to 12" high, 4 use, 
includes erecting, bracing, stripping and 
cleaning 

retro pave SFCA 16 16 32 32 36 36 60 60 96 96 160 160 

Reinforcing steel, in place, dowels, 
smooth, 12" long, 1/4" or 3/8" diameter, 
A615, grade 60 

retro pave Ea. 12 12 24 24 27 27 45 45 72 72 120 120 

Structural concrete, in place, slab on 
grade (3000 psi), 4" thick, includes 
concrete (Portland cement Type I), 
placing and textured finish, excludes 
forms and reinforcing 

retro pave S.F. 4.0 4.0 8.0 8.0 9.0 9.0 15.0 15.0 24 24 40 40 

Structural concrete, in place, minimum 
labor/equipment charge 

retro pave Job 1 1 1 1 1 1 1 1 1 1 1 1 

Asphaltic concrete paving, parking lots & 
driveways, 6" stone base, 2" binder 
course, 2" topping, no asphalt hauling 
included 

retro pave S.F. 123 123 170 170 546 546 1036 1036     

Intermediate metal conduit, 1" diameter, 
to 15' high, includes 2 terminations, 2 
elbows, 11 beam clamps, and 11 
couplings per 100 LF 

retro race L.F. 78 78 94 94 182 182 345 345 1133 1133 1551 1551 

Electric metallic tubing (EMT), 1" 
diameter, to 10' high, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF 

new race L.F.          655  1269 
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Table 15. Task Descriptions and Quantities Small Retail/Commercial Medium Office/School Large Office/Retail/Hospital 

Task Description 
Construc-
tion Type 

Work 
Type 

Unit 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

Quantity for Each Scenario 

Electric metallic tubing (EMT), 1-1/2" 
diameter, to 10' high, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF 

new race L.F.     25 25       

Electric metallic tubing (EMT), 1-1/2" 
diameter, to 10' high, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF 

retro race L.F.      50       

Electric metallic tubing (EMT), 2" 
diameter, to 10' high, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF 

new race L.F.       31 109 10 15 13 106 

Electric metallic tubing (EMT), 2" 
diameter, to 10' high, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF 

retro race L.F.       50 50 30 30 211 211 

PVC conduit, schedule 40, 1" diameter, to 
10' H, incl terminations, fittings, & 
support 

new race L.F.         331  578  

Excavating, chain trencher, utility trench, 
common earth, includes excavation and 
backfill, minimum labor/equipment 
charge 

retro trench Job 1 1 1 1 1 1 1 1     

architectural plans/drawings retro fee 
per 

hour 
4 4 8 8 10 10 15 15 18 18 30 30 

architectural plans/drawings new fee 
per 

hour 
2 2 3 3 3 3 4 4 6 6 9 9 

site and load study retro fee 
per 

$100
0 

    2 2 2 2 4 4 5 5 

Excavating, chain trencher, utility trench, 
common earth, 40 H.P., 16" wide, 24" 
deep, operator riding, includes backfill 

new trench L.F. 49 156 85 156 186 126 383 253     
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Table 15. Task Descriptions and Quantities Small Retail/Commercial Medium Office/School Large Office/Retail/Hospital 

Task Description 
Construc-
tion Type 

Work 
Type 

Unit 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

6% - 
Repaving 

6% -  
No 

Repaving 

10% - 
Repaving 

10% -  
No 

Repaving 

Quantity for Each Scenario 

Excavating, chain trencher, utility trench, 
common earth, 40 H.P., 16" wide, 24" 
deep, operator riding, includes backfill 

retro trench L.F. 61 61 85 85 273 273 518 518     

Intermediate metal conduit, 1" diameter, 
to 15' high, includes 2 terminations, 2 
elbows, 11 beam clamps, and 11 
couplings per 100 LF 

new race L.F. 52 110 58 115 124 450 255 465     

Mobilization or demobilization, dozer, 
loader, backhoe or excavator, 70 H.P. to 
150 H.P., up to 50 miles 

retro trench 
per 
job 

1 1 1 1 1 1 1 1     

Circuit breakers, bolt-on, 10 k A I.C., 1 
pole, 120-volt, 15-50 amp 

new panel Ea.     9 9 15 15 24 24 40 40 

Circuit breakers, bolt-on, 10 k A I.C., 1 
pole, 120 volt, 15-50 amp 

retro panel Ea.     9 9 15 15 24 24 40 40 

panelboard, main breaker, 120/208V, no 
circuit breakers, 225 amp 

new panel Ea.     1 1       

panelboard, main breaker, 120/208V, no 
circuit breakers, 225 amp 

retro panel Ea.     1 1       
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Appendix D: EV Capable Installation Configurations 

This section includes figures to generally depict the configuration of each scenario that was analyzed in the 

cost model. They are not intended to include all details of a particular installation nor are they intended to 

represent any specific installation. The figures assume all parking spaces to be 9 feet wide by 18 feet long,45 

but the authors recognize that many non-EV parking spaces will likely be smaller than that. These diagrams 

are also not intended to show or account for compliance with accessibility requirements, other than some 

space being accounted for in the overall parking area dimensions to eventually account for car and van 

accessible spaces. 

 

                                                        

45 This is the minimum size required for EV parking spaces as specified in Title 24, Part 11, Section 4.106.4.2.2. 
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Figure 4. Retrofit scenario of small retail/restaurant parking area with 32 parking spaces 
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Figure 5. Parking addition scenario of small retail/restaurant with 32 parking spaces 



 

Plug-In Electric Vehicle Infrastructure Cost Analysis Report for CALGreen – Nonresidential Update  |  Energy Solutions    39 

 

Figure 6. Retrofit scenario of medium office/school with 150 parking spaces 
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Figure 7. Parking addition scenario of medium office/school with 150 parking spaces 
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Figure 8. Retrofit scenario of large office/retail/hospital with 400 parking spaces (Level 1/4) 
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Figure 9. Retrofit scenario of large office/retail/hospital with 400 parking spaces (Level 2/4) 
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Figure 10. Repaving scenario of large office/retail/hospital with 400 parking spaces (Level 1/4) 
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Figure 11. Repaving scenario of large office/retail/hospital with 400 parking spaces (Level 2/4) 


