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SUBJECT:   Amendment of the Building Code (Title 16) to Require Electric 
Car Chargers in New Residential Developments – Study Issue 
 
REPORT IN BRIEF 
This study issue was sponsored by Councilmembers Griffith and Whittum and 
was ranked number 1 of 4 by the Council for the Community Development 
Department in 2011. 
 
Projections for the number of electric vehicles that will be on the road by 2020 
in the United States vary widely and range from 1.8% to 3.3%, with one study 
forecasting over 6%. Based on current usage of alternative fuel vehicles and 
hybrids, it is safe to assume that electric car usage in California will be higher 
than the national average, and the Bay Area will be even higher than the State. 
 
This item was presented to both the Sustainability Commission and the 
Planning Commission. The Sustainability Commission was very interested in 
this study and suggested that pre-wiring be required in all new single family 
and townhouse construction and in condominium and apartment projects for 
50% of the parking spaces. The Planning Commission was generally supportive 
but did not reach a consensus; Commissioners provided suggestions regarding 
the number, location, and type of parking spaces that should be pre-wired in 
condominium and apartment developments. 
 
Pre-wiring for electric vehicle chargers in new residential construction with 
individual garages (single family and townhouses) is fairly easy and requires 
minimal additional cost. However, the issue is more complicated for new 
residential construction with shared parking (condominiums and apartments) 
as multiple issues are involved. Staff is recommending the following 
amendments to the building code (Title 16) with an effective date of July 1, 
2012 (to allow sufficient time for developers with pending applications or 
anticipated projects to plan appropriately): 
 

• In new residential construction where private garages/carports (single 
family detached and townhouses) are attached to individual dwelling 
units, require the garage to be pre-wired for a Level 2 electric car 
charger. 

• In new residential construction where shared parking is provided 
(condominiums and apartments), require 12.5% (1:8 ratio) of required 
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parking spaces to be pre-wired for Level 2 electric car chargers. 
Operational issues and locations shall be specified in a parking 
management plan. 

• Include provisions in the City’s green building program to encourage or 
provide incentives for the installation of electric car chargers in 
apartments and condominiums. This would be included in the residential 
green building program review that is scheduled for the City Council 
action in April 2012. 

 
BACKGROUND 
This study issue was sponsored by Councilmembers Griffith and Whittum and 
was ranked number 1 of 4 by the Council for the Community Development 
Department in 2011. The study issue paper is included in Attachment A. 
 
In 1891, William Morrison of Des Moines, Iowa built the first successful electric 
automobile in the United States. In the early 1900’s the cost of gasoline 
powered vehicles dropped significantly due to the combination of advances in 
mass production and internal combustion engine technology. Henry Ford 
introduced the first mass produced and gasoline powered Model T in 1908. 
During the 1920’s, electric cars become impractical partly due to their relative 
cost and the consumer’s desire for longer distance vehicles. 
 
In the 1960’s and 1970’s there was a resurgence of interest in electric cars due 
to the energy crisis and a growing environmental movement. But it wasn’t until 
after 2000, with growing concerns over increasing oil prices and greenhouse 
gas emissions, that a strong interest in electric cars re-emerged among 
consumers and manufacturers. Federal and State mandates and incentives 
also spurred interest in electric vehicles. Currently, General Motors, Nissan, 
Tesla, Ford, and Fisker Automotive already have electric cars on the market or 
plan to by the end of the year. Several other auto manufacturers plan to have 
electric vehicles on the market over the next few years. 
 
This study focuses on fully electric cars and plug-in hybrid cars. Fully electric 
cars operate by using electrical energy that is stored in batteries (i.e. the 
Nissan Leaf). Plug-in hybrid cars include a battery that can be charged with 
electricity as well as an internal combustion engine (i.e. Chevrolet Volt). Plug-in 
hybrid vehicles use the energy stored in the batteries to operate the vehicle as 
the first source of power; if the battery power is depleted, the car will then 
operate from the internal combustion engine. This differs from a traditional 
hybrid vehicle (i.e. Toyota Prius) because the traditional hybrid continuously 
alternates between battery power and the internal combustion engine 
throughout the driving cycle. 
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EXISTING POLICY 
 
General Plan - Air Quality 
Policy EM-11.5: Reduce automobile emissions through traffic and 
transportation improvements. (Previously Air Quality Policy A.2) 
 
Green Building Program 
The City has had a green building program since 2004. Since that time, the 
green building program has evolved with increasing requirements. Currently 
the program requires new construction, initial tenant improvements, and large 
additions/remodels to comply with the Build it Green program (for residential 
buildings) or the LEED program (for non-residential buildings). In addition to 
the local program, the State of California also adopted the California Green 
Building Code (CALGreen), which applies to all new construction. CALGreen 
was adopted by the Sunnyvale as part of the triennial building code update in 
January 2011. 
 
Of the current green building programs used, only LEED provides standards 
and credits for electric car chargers. LEED credit number 4.3 requires that a 
minimum of 3% of parking spaces be provided with alternative fuel fueling 
stations.  
 
DISCUSSION 
 
Types of Chargers 
As with electric cars over the years, the types of chargers have varied greatly. 
Originally, each car manufacturer specified unique types of charging units that 
only worked with a specific car model. Within the past several years the 
automobile manufacturers developed a common standard for electric car 
chargers so that they will work universally with various models of electric cars. 
These universal standards have increased the practicality of electric cars. 
 
The following table describes the various types of electric car chargers on the 
market. The table also includes the cost of the actual charging units: 
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Types of Electric Car Chargers 

Type of 
Charger 

Power 
Supply 

Charging 
Time 

Cost of 
Charging Unit 

Staff Comments 

Level 1 110 volt, 12 
amp circuit 

16-20 
hours 

Charger is 
Provided with 

Car 
 

Not part of this study since 
they are provided with the car 

and use a standard 
receptacle. 

Level 2 240 volt, 
dedicated 
40 amp 
circuit 

4-7 hours $1,800 to 
$2,200 

This charger is very common 
and recommended by vehicle 

manufacturers; this study 
focuses on pre-wiring for this 

type of charger. 
Level 3 480 volt 

and up to 
400 amps 

30 minutes $20,000+ These are rare, expensive, and 
require a lot of power; staff is 
not recommending pre-wiring 

for these chargers. 
 
As with any new technology, the improvements and enhancements to electric 
car chargers are occurring rapidly. Some recent upgrades to charging units 
include smaller units, improved appearance, and programmable timers. The 
industry is also researching ways to reduce the charging time for future 
charging units. 
 
Cost to Install Wiring for Electric Car Chargers 
In addition to the cost of the charging unit itself, the cost to install the wiring 
for electric car chargers can be significant. Staff contacted three local electrical 
contractors to determine the approximate cost of the wiring. The results are 
summarized in the table below: 
 

Cost to Install Wiring for Electric Car Chargers 
 Existing Building During New Construction 

Single-Family $1,000 to $1,200 up to $800 
Townhouse $1,000 to $1,500 up to $800 

Condominium/ 
Apartment 

Varies* $7,000 to $10,000 for a 
cluster of up to six charging 

stations 
* In existing condominiums and apartments, the cost to install wiring for 

electric car chargers will vary widely. Variations in the location of electric 
service equipment, existing capacity of electrical system, and location of 
parking spaces will all affect the cost of installation. It is not realistic to 
provide general estimates for this type of work, but it is safe to estimate it 
would be several thousand dollars. 

 
The Bay Area Air Quality Management District is finalizing an incentive 
program for the installation of up to 3,000 in-home Level 2 electric car 
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chargers. Participants are required to provide information about their electric 
car usage over a period of three years. The details of this program, including 
participating vendors, is scheduled to be completed by the end of this year. 
 
Permitting Process 
As with many new technologies, the popularity of electric vehicles has grown in 
the past year. In 2010, six permits were issued for electric vehicle chargers in 
residential buildings. Since January 2011, 27 permits have been issued for this 
work. These permits have been issued over the counter at the One-Stop Permit 
Center.  
 
Since this type of work has become more common, staff developed an 
informational brochure for the public that describes the code requirements and 
permitting process. The brochure is available on-line at: 
http://sunnyvale.ca.gov/Portals/0/Sunnyvale/CDD/Residential/Electrical%2
0Car%20Chargers.pdf 
 
Additionally, in order to further improve the permitting process and reduce any 
burden on homeowners or contractors, permits for the installation of electric 
vehicle chargers in single family homes are available on-line at http://www.e-
OneStop.net. The E-One-Stop offers building permits for 19 types of minor 
projects on-line without the need to visit the One-Stop Permit Center. 
 
Many studies have been produced regarding the future of electric cars and 
necessary infrastructure. Many of these studies have a common finding 
regarding the need for local governments to streamline the permitting process 
as a method to encourage the use of electric cars. 
 
Projected Number of Electric Cars 
In January 2011, President Obama announced in his State of the Union 
address a goal to have one million electric vehicles on the road by 2015. It is 
generally believed that this goal is achievable, based on the number of 
manufacturers developing electric cars and the increased manufacturing 
capacity for electric cars. General Motors, Nissan, Tesla, Ford, and Fisker 
Automotive already have electric cars on the market or plan to by the end of 
the year. Additionally, Honda, Mitsubishi, Toyota and Volvo have plans to 
launch electric cars by 2015. To sell one million plug-in hybrid and all-electric 
cars by 2015 (cumulatively), carmakers will have to sell about 200,000 each 
year starting in 2011. 
 
Other studies have also projected the number of electric cars that will be on the 
road in the future in the United States. Projections in these studies are based 
on assumptions in oil prices, reduction in battery cost, improved infrastructure 
for alternative fuels, and available subsidies. Because these factors can vary 



Amendment of the Building Code (Title 16) to Require Electric Car Chargers in 
New Residential Developments – Study Issue 

November 29, 2011 
Page 6 of 11 

 
widely and are difficult to predict, the projections made are more theoretical 
than scientific. Following are the projections of studies: 
 

Name of Study Electric Car Sales 
Projected by 2020 

(% of total car sales) 

Estimated % of 
Total Registered 

Passenger Vehicles 
by 2020 

Bloomberg New Energy Finance (2010) 9% 3.3% 
Powering Autos to 2020 by the Boston 

Consulting Group 
5% 1.8% 

Policy Options for Electric Vehicle 
Charging Infrastructure in C40 Cities 

by the Clinton Climate Initiative (2010) 

5% 1.8% 

Electric Vehicle Geographic Forecasts 
by Pike Research (2011) 

5%* 2.0%* 

Electric Vehicles in the United States 
by University of California, Berkeley 

(2009) 

18%** 6.6%** 

* Forecast for 2017 
** This study assumes a low purchase price and operating cost of electric 

vehicles, a battery leasing program, high oil prices, subsidy program, and 
significantly improved infrastructure to extend the range of electric vehicles. 

 
The projections listed above are for the United States. Based on current usage 
of alternative fuel vehicles and hybrids, studies indicate that electric car usage 
in California be will higher than the national average, and the Bay Area will be 
even higher than the State. Although speculative, electric car ownership is 
expected to continue to accelerate beyond 2020. 
 
Other Cities 
No other city in the Bay Area requires new residential construction to be pre-
wired for electric car chargers and other local cities are not currently 
considering such a requirement. The City of San Francisco studied this issue 
last year and ultimately decided not to require new construction to be pre-
wired. The City of Mountain View has negotiated with developers on a project-
by-project basis to include pre-wiring in certain projects.  
 
Sustainability Commission Comments 
This study issue was presented to the Sustainability Commission on 
September 13, 2011 (draft minutes are included in Attachment D). The 
Commissioners stated that pre-wiring in all types of residential construction is 
important and should be a requirement. For single family detached and 
townhouses, where a private garage is attached to each dwelling unit, the 
Commission recommended that the garages should be pre-wired for electric car 
chargers during new construction. 
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For condominiums or apartments projects with shared parking, the 
Commissioners stated that 50% of the parking spaces should have the ability 
to install an electric car charger. There was discussion regarding if the 
assigned or unassigned parking spaces should be pre-wired for electric 
chargers. However, there did not appear to be a consensus on this issue. 
 
Planning Commission Comments 
This study issue was presented to the Planning Commission on October 10, 
2011 (draft minutes are included in Attachment E). The Commissioners agreed 
that some parking spaces in condominium and apartment projects should be 
pre-wired for electric car chargers. However, there were varying comments 
regarding the number, location, and type of parking spaces. Following is a 
summary of the comments made: 
 

• In apartments, the pre-wired parking spaces should be for 
assigned/covered spaces only and not for the un-assigned spaces. 

• All of the assigned spaces should be pre-wired and a fixed percent of the 
un-assigned spaces. 

• Condominium units should be treated separately since they are 
ownership units and residents will typically stay longer. Require a lower 
percentage of spaces to be pre-wired in apartments, but actually install 
the charger. 

• Pre-wiring should be available within a certain distance of each parking 
space. 

 
Issues for Consideration 
 
Single Family Detached and Townhouses 
Pre-wiring for electric car chargers in new residential construction with private 
attached garages/carports (typically single family detached and townhouses) 
requires minimal additional cost to developers for materials or labor, up to 
$800. This is because the wiring is installed during the framing stages before 
the sheetrock is installed. 
 
Condominiums and Apartments 
Pre-wiring for electric car chargers in new residential construction with shared 
parking (condominiums and apartments) is more complicated. Several more 
issues are involved including the number of parking spaces that should be pre-
wired, the location of pre-wired parking spaces, sizing of electric panels at the 
site, and the total operation cost. 
 
Number of Parking Spaces to be Pre-wired: The estimates for the number of 
electric cars on the road in 2020 vary from 1.8% to 3.3%, with one study 
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forecasting an optimistic percentage of over 6%. By 2030 those numbers will 
continue to increase. It is most likely that the percentage will be larger in 
California and even larger in the Bay Area specifically. Staff recommends that 
12.5% of required parking spaces (one out of every eight spaces) be pre-wired 
to allow electric car chargers in new condominiums and apartments. This 
percentage should accommodate optimistic projections of electric car 
ownership to 2030. This percentage can be adjusted in the future depending on 
trends in electric car ownership. 
 
Location of Pre-Wired Parking Spaces: The location of the pre-wired parking 
spaces would be determined for each project as part of the overall site parking 
management plan. The pre-wired spaces can be grouped together, should be 
conveniently located in areas that would be available for any resident, and can 
be either assigned or unassigned parking spaces. If they were assigned spaces, 
the parking management plan should describe how spaces can be re-assigned 
for use by various residents (similar to the current process for assigning 
disabled accessible parking spaces). 
 
Rather than trying to specify in the ordinance how these spaces should be 
dispersed throughout a site, staff recommends that this issue be determined on 
a project specific basis depending on the unique characteristics of each site. 
 
Sizing of Electric Panels at the Site: There will be a cost for the increased 
capacity of the electric service; however, the increased cost for this work is 
dependent on the design of the overall electrical supply equipment and cannot 
be estimated on a general basis.  
 
Cost of Operations (Electricity Cost): In addition to the actual cost to pre-wire, 
the future homeowners association or property manager will incur the cost of 
electricity used for car charging. There are several ways that this cost can be 
paid for, such as installing a charging unit that contains a point-of-sale unit 
(where the user can pay with a credit card similar to a gas pump), or charging 
a flat monthly fee for use of the charger. Staff believes this is an issue for the 
developer to decide and should be included in the parking management plan 
for the project. 
 
All of the above issues will result in increased costs for development. Staff 
believes that this is an important issue and some additional cost is acceptable 
in order to encourage and facilitate the use of electric cars.  
 
Because Sunnyvale will be one of the first cities with this type of requirement, 
staff believes the ordinance should specify the number of pre-wired spaces but 
should not mandate further details. Staff proposes to work with developers to 
determine the details for each project through the approval of a parking 
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management plan, which is typically required for all residential projects. 
Provisions for operations and locations of pre-wired parking spaces would be 
addressed in these plans. 
 
Incentive for Installation of Charging Units 
While this study issue was specific to the pre-wiring of new residential 
construction, the possibility of requiring charging units was discussed by 
several Planning Commissioners. Since this is a new technology and the 
industry is rapidly evolving, it is reasonable to assume that charging unit 
performance will continue to improve in the future. However, it may be 
beneficial to provide incentives for developers to install some charging units. 
Types of incentives offered may include allowing an increased number of 
compact parking spaces or allowing some tandem parking spaces. 
 
Staff recommends including the consideration of incentives in the residential 
green building study which is scheduled to be heard by the Council in April 
2012. 
 
FISCAL IMPACT 
The change to the Municipal Code would have a minimal fiscal impact; 
however, depending on the alternatives selected, there may be some fiscal 
impact to the Building Division as additional plan review and inspection 
resources may be needed if extensive new requirements are implemented. The 
primary financial impact will be to developers for the cost of pre-wiring. 
 
PUBLIC CONTACT 
Public contact was made by posting the Council agenda on the City's official-
notice bulletin board outside City Hall, at the Sunnyvale Senior 
Center, Community Center and Department of Public Safety; and by making 
the agenda and report available at the Sunnyvale Public Library, the Office of 
the City Clerk and on the City's Web site.  
 
Notification of this study was sent to approximately 25 residential developers 
and a community meeting was held on September 8, 2011. This item was also 
reviewed by the Sustainability Commission and Planning Commission with 
opportunity for public input. 
 
The California Apartment Association Tri-County also provided input on this 
subject. They expressed support for pre-wiring; however, the 50% - 100% of 
parking spaces suggested by the Sustainability and Planning Commissions was 
too high. Rather they suggest a requirement of up to 15%. They also suggest 
that apartment developments of less than 30 dwelling units be exempt as the 
cost of pre-wiring for these smaller projects is not economically feasible. 
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Staff also contacted the Nissan and Toyota dealerships in Sunnyvale. Nissan is 
currently selling the Leaf electric car and Toyota will be introducing the plug-in 
hybrid Prius within the next six months. Representatives from both dealerships 
agreed that pre-wiring for electric car chargers in new residential construction 
would be beneficial for future electric car owners. They also confirmed that the 
Level 2 charging units are recommended by the manufacturers and are the 
most effective for individual electric car owners. The Level 2 charging unit is 
also the industry standard for charging units and will continue to be the focus 
for the foreseeable future. 
 
ALTERNATIVES 
1. Adopt the Resolution of Finding and Determining the Need for 

Modifications to the Building Code (Attachment B) and the proposed 
ordinance (Attachment C), with an effective date of July 1, 2012, to 
require the following: 

 
• new residential construction where private garages/carports (typically 

single family detached and townhouses) are attached to individual 
dwelling units, require the garage to be pre-wired for a Level 2 electric 
car charger, and 

 
• new residential construction where shared parking is provided 

(typically condominiums and apartments), require 12.5% of required 
parking spaces to be pre-wired for Level 2 electric car chargers. 
Operational issues and locations shall be specified in a parking 
management plan. 

 
2. Adopt the Resolution of Finding and Determining the Need for 

Modifications to the Building Code (Attachment B) and the proposed 
ordinance (Attachment C), with modifications. 

 
3. Direct staff to include provisions in the City’s green building program to 

encourage or provide incentives for the installation of electric car 
chargers in apartments and condominiums. This would be included in 
the residential green building program review that is scheduled for the 
City Council action in April 2012. 

 
4. Take no action. 
 
RECOMMENDATION 
Staff recommends Alternatives 1 and 3. Staff is recommending pre-wiring to 
provide power for a Level 2 electric car charger. Staff notes that pre-wiring 
12.5% of required parking spaces or one out of every eight spaces for 
apartments and condominiums is aggressive based on the projections of the 
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future market share and ownership of electric cars. However, pre-wiring a 
higher percentage of spaces will allow greater flexibility for locating charger 
units within projects. Staff does not recommend requiring the installation of 
the actual charging units because of the rapidly changing technology. Property 
managers and homeowners associations will likely respond to the future 
demand for charging units, so the key objective is having developments pre-
wired to accept these units. However, staff does recommend exploring the 
inclusion of incentives for installing charging stations in the City’s green 
building program. 
 
 
Reviewed by: 
 
 
Hanson Hom, Director, Community Development 
Prepared by: Ali Fatapour, Chief Building Official 
 
Approved by: 
 
 
Gary M. Luebbers 
City Manager 
 
Attachments 

A. Study Issue Paper 
B. Resolution Finding and Determining the Need for Modifications to the 

California Building Codes 
C. Draft Ordinance 
D. Sustainability Commission Meeting minutes from September 13, 2011 
E. Planning Commission Meeting minutes from October 10, 2011 






































