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Abstract 

Electric vehicles (EVs) are widely considered to offer significantly lower costs of 

operation than gasoline powered vehicles; however, a significant electric charging 

infrastructure is required before EVs can be adopted.  This technical brief presents the 

rollout strategy and user models for the development of an EV charging infrastructure 

in the San Francisco Bay Area.  First, the brief summarizes demographic information for 

the nine counties in the greater Bay Area region and provides analysis to determine 

which of these counties would be most strategically advantageous as the first place to 

deploy a charging infrastructure.  Second, user models (personas) have been developed 

in order to identify likely first adopters of electric vehicles in the Bay Area.  Based on 

these models, we find that Santa Clara, San Mateo, and Alameda counties are the best 

candidates for the first counties in such an infrastructure rollout.  We also find that the 

first adopters will be professionals in the high-tech sector who commute in or out of 

Silicon Valley and professionals whose commutes combine both driving and public 

transportation.    

Introduction  

The brief is broadly divided into three categories:  (1) Analysis of census data on the 

nine Bay Area counties to establish the top counties for launching an EV charging 

infrastructure; (2) Discussion of user models based on Geoffrey Moore’s “Crossing the 

Chasm” methodology to determine top customer profiles for an initial launch effort; (3) 

Rollout strategy recommendation for the Bay Area. 

 

Section 1: Analysis of Census Data - Geography 

Results:   

Based on our analysis, Santa Clara, Alameda, and San Mateo counties should be 

prioritized in the Bay Area EV infrastructure rollout plan. 

Methodology:  

The indicators used for determining which counties are suitable for the initial charging 

infrastructure rollout include: county population, median income, miles driven per 

person per day, carpooling rate (% of county residents carpooling to work), traffic 

inflow into the county, and number of initiatives related to renewable energy and 

energy efficiency.  

 

Median income is used because it is an indicator of an individual resident’s purchasing 

power for a new car.  The higher the disposable income, the more willing the individual 
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is to switch over to an EV.  Long-distance commuters are the major targeted group in 

the early adoption stage for the following reasons:   

1.  EV charging infrastructure service providers increase their return on investment 

based on the charge per mile business model. 

2.  Long-distance commuters have a larger carbon footprint; the sooner they adopt EVs, 

the sooner they contribute to reducing their carbon footprint. 

3. By switching to EVs, long-distance commuters immediately experience large savings.   

 

Traffic inflow into each county is used as a metric to determine where the charging 

infrastructure should be established first and in the highest density.  The counties into 

which the highest numbers of people drive for work should be prioritized for 

installation of charging spots and swapping stations1.  For example, a driver who lives 

in San Francisco County and drives into Santa Clara County for work will want to 

charge her car while at work.  Therefore, she is more interested in the availability of 

charging infrastructure in Santa Clara than in San Francisco.  Suppose she drives 45 

miles each way.  With her car is fully charged at the end of the workday, and given a 

battery range of over 100 miles, she can drive home and back to work the next day 

without necessarily requiring charging infrastructure in San Francisco, her home 

county.  

 

The ideal counties for initial deployment have high median income, high miles driven 

per person per day, and high population.  These counties are mapped to the vertical 

midline of Figure 1.  

 

Section 1(a): Median Income vs. Miles Driven per Person per Day 

Figure 1 shows the graph of median income versus miles driven per person per day.  It 

illustrates the wealth, population, and average distance driven by residents for each Bay 

Area county.  As shown in Figure 1, Alameda, Santa Clara and San Mateo are good 

candidate counties for initial rollout because of their relatively high population, median 

income, and average daily miles driven.  Although Marin County meets two of the 

requirements, the population size is not large enough to make it an ideal initial rollout 

county. 

                                            
1 See Section 3 for additional information on charging spots and swapping stations. 
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Figure 1: Summary of median income vs. average miles driven per person per day by 

county.  Circle size indicates relative population size. 

 

Section 1(b): Inflow of Traffic and Rate of Carpooling  

Figure 2 shows the number of single drivers driving into each county and the number 

of people carpooling into each county.  The target counties are shaded in green.  

 

The number of drivers entering each county is important because, as previously 

discussed, it enables us to identify the counties where charging infrastructure should be 

established first.   

Participation in carpools suggests that a drivers may be: (a) Sensitive to daily 

commuting cost and (b) Environmentally conscious.  These factors indicate drivers’ 

willingness to give up some measure of comfort and convenience in favor of other 

considerations.  Carpoolers can be broadly divided into two categories: (1) Drivers who 

own a car but prefer to carpool for cost reasons.  These drivers might switch over to EVs 

because EVs make driving alone cheaper and more environmentally friendly.  By 
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switching to EVs, they would regain the flexibility lost by carpooling.  (2) Those who do 

not own cars.  These potential customers might be interested in EVs given a 

subscription plan that includes a free or sharply discounted car.  

Figure 2: Chart showing number of drivers driving daily into each county.  The top 

portion of the bar represents the number of people carpooling into the county.  The top 

target counties (Santa Clara, Alameda, San Mateo) are highlighted in green. 
Source: United States Census www.census.gov 

 

Section 1(c): State Incentives for Renewable Energy 

 

Counties’ support for EV charging infrastructure is crucial to its success.  County 

support may provide a strong incentive both for the EV service provider to deploy 

charging infrastructure and for residents to adopt EVs.  Counties with large populations 

and high rates of county incentives are ideal for initial rollout. 
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Figure 3:  Summary of incentives provided by county governments to promote 

renewable energy and energy efficiency in Bay Area counties.  
Source: Database of State Incentives for Renewable Energy (DSIRE) website, www.dsire.org 
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Figure 4:  Counties ranked by support for environmentally-friendly initiatives 

Source for number of households: United States Census www.census.gov 

Source for state incentives for “green” activities: Database of State Incentives for Renewable Energy www.dsire.org 

 

 

Section 2.  User Models 

Results:  

Professionals who drive into or within Silicon Valley and those whose commutes 

combine driving and public transportation should be target customers in an initial 

launch effort of EV infrastructure in the Bay Area. 

Methodology:  

The EV industry is in its infancy.  Its challenge at this point is not to attain widespread 

adoption, but simply to gain enough traction with early adopters to move on to the next 

stage on infrastructure rollout.  In other words, the goal of this study is not to find 

market segments for the expansion of EV adoption, but rather to indentify the subset of 

consumers that is likely to give EV service providers an early boost by rapid adoption.  

Experience with these customers during the first stages of rollout should inform future 

strategic decisions.  
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The user model methodology2 is designed to create multiple personas to represent 

potential customers, and scenarios for the use of a new product.  These personas and 

scenarios are based not on extensive research data, but on anecdotal knowledge about 

people.  Our models were created as follows:  

 

First, factors that may motivate customers to become early adopter of EVs were 

identified:  (1) High awareness of environmental issues; (2) Sensitivity to cost-

effectiveness; (3) High daily and annual mileage; (4) High disposable income; (5) 

Willingness to try new technologies. 

 

Second, personas were created, with short background stories and values for the 

attractiveness factors defined above.    

Personas should not be mistaken for market segments.  They are merely characters that 

help identify consumer needs and imagine how consumers might respond to EVs.  

In the third step, the user models were ranked according to the factors listed above.  The 

five most attractive segments were “promoted” to the next phase of the study.  

Fourth, in order to confirm the assumptions made in the creation of the personas, we 

conducted interviews with individuals who roughly matched the personas.  The focus 

of the interviews was the attractiveness factors, but open-ended questions were used to 

gauge the subjects’ perception of EVs.  

To complement the mapping of the user models, two additional data points were added 

to each persona: (1) Approximate size of the group in the three target counties 

(according to the 2000 US Census) and (2) The customer’s likely charging patterns.  

(These are represented by the last two columns of Figure 5 below.)  

Professionals driving into and within Silicon Valley and professionals commuting using 

a combination of driving and public transportation were selected as the two most 

attractive consumer groups.  The results of the user models study are summarized in 

the chart below.   

 

                                            
2 See Geoffrey Moore, “Crossing the Chasm” for example user models. 
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Persona 
Green 

awareness  

Concern with 

cost- 

effectiveness  

Average 

mileage  

Disposable 

income  

Willingness 

to try new 

technologies  

Approx. 

number of  

individuals 

(top 3 

counties, 

2000) *** 

Infrastructure 

location  

requirement 

High tech 

professional 

(drives)  

High  High  High  High  Very high  890K  

Charge: home 

and work  

Swap: daily 

route  

Professional 

(drives + 

public 

transportation)  

High  Low  High  High  High  125K  

Charge: home,  

BART, Caltrain  

Swap: highways, 

travel route  

Taxi driver  Very Low  Very High  
Very 

High  
Low  Very Low  ~7K  

Charge: garage  

Swap: central, 

airports  

College 

student  
High  Very High  

Very 

Low  
Low  High  304K  

Charge: home 

and school  

Swap: central, 

highways  

Homemaker 

in a high-

income 

household  

Low  High  Low  Low  Low  618K  

Charge: home, 

supermarkets, 

outlets  

Swap: central, 

highways  

Figure 5: User models 

***See Appendix A 

 

One final observation, not represented in the chart, remains.  In the interviews, a 

common concern was the design of the car.  Two particular dimensions of the design 

issue were raised: (1) When buying a car, many drivers base their decisions primarily on 

about beautiful design (example: Mini Cooper); (2) For drivers motivated by 

environmental awareness, owning an EV is a statement.  Therefore, the design of the car 

must be distinctive, to make it easily recognizable as a “green” car (examples: Toyota 

Prius and Honda Insight).  
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Section 3.  Rollout Plan  

The suggested rollout plan is based on our conclusions in the previous sections.  

Our recommendation focuses mainly on the initial launch of 1,000 cars in the first year 

and the forecasted 400,000 cars in the fifth year.  The EV charging infrastructure service 

provider should prioritize initial deployment of the infrastructure in Santa Clara, 

Alameda, and San Mateo counties.  In these counties, the service provider should gear 

its launch effort toward professionals who drive into and within Silicon Valley and 

professionals whose commutes combine driving and taking public transportation.  In 

the fifth year, more counties and a larger customer base will be covered. 

 

The table in Figure 6 summarizes the suggested charging infrastructure expansion from 

Year 1 to Year 5.  

;2,.%'%6(& <#,&(=(& <#,&(>(&

)CHV4G&BM&4E41?G31&T4231E4@&& S<PPP&& ZPP<PPP&&

-27G;3:;&@?7?3B:@&& Z<PPP&& S<PPP<PPP&&

$7??4GI&@[7>>3:;&@?7?3B:@& SP&& ZPP&

Figure 6:  Projected Year 1 to Year 5 expansion in number of EVs and charging 

infrastructure 

Charging spots 

Charging spots are simply plug-in sites, about the size of parking meters.  They connect 

EV batteries to the municipal electric grid for charging.  Since cars are parked most of 

the time, these charging spots fulfill most charging needs. 

Year 1 (4,000 charging spots): 

Based on the commuting patterns and lifestyles of initial targeted customers, most 

charging spots should be installed at homes, BART/Caltrain Stations, and major Bay 

Area employers.  Customers with private parking (driveways) should be the first 

targets.  The installation of charging spots in their homes (“customer-based” 

installation) should follow the Comcast model, in which customers request installation 

and are charged a one-time fee.   

Moreover, a blanket of charging spots should be installed in larger public parking areas 

(“fixed” installation).  Such installations should be deployed first in the parking lots of 



Global Venture Lab 11 

 

 

UNIVERSITY OF CALIFORNIA BERKELEY 

 

large corporations in Silicon Valley (Google, Adobe, Yahoo, Cisco, HP, Sun 

Microsystems, etc.) and at BART/Caltrain Stations.  BART terminal and transfer stations 

should be prioritized.  Charging spots should be installed at Caltrain stations along the 

line, with more emphasis on terminal stations. 

With a network that combines customer-based and fixed installations, drivers can plug 

in their cars at home in the evening when the load on the electric grid is low and top up 

the battery, and/or charge their EVs while parked at work or BART/Caltrain stations 

during the day. 

In addition to the primary charging spots listed above, a few secondary charging 

locations could include malls/outlets, cinemas, shopping centers, supermarkets, 

stadiums, etc.   

Although San Francisco is the hub of the Bay Area, it should not be prioritized in the 

initial rollout for the following reasons:  (1) Short driving distances within the city; (2) 

Good air quality; (3) Most residents live in apartment buildings rather than single-

family homes, which complicates customer-based charging spot installation.  However, 

charging spots should be strategically deployed in public garages and on streets near 

major retail locations and attractions such as the Embarcadero Center, Pier 39, etc. to 

serve drivers who park in the area during the week and weekend travelers to the city.  

Year 5 (1 million charging spots): 

The coverage and density of charging spots should be significantly increased to 

accommodate increasing numbers of customers.  This can be achieved by installing 

more charging spots on the street, in apartments or condominium complexes where 

residents usually do not own their parking spot, and in commercial areas with intense 

parking demand.  Additionally, new employers should be included during this phase of 

deployment, while increasing the concentration of charging spots in the existing 

employer locations.  Furthermore, additional charging spots should be deployed in 

public parking structures, retail locations, hospitals, rental car services, airports, etc. 

In conclusion, the initial deployment strategy recommendation is a high ratio of 

charging spots to EVs (4 to 1), with charging spots located on the daily commuting 

routes of targeted customers.  This high ratio will ensure that recharging an EV is as 

easy as refueling an internal combustion engine car.  In the fifth year, the strategy 

should be to expand the network and blanket the coverage.  However, the ratio of 

charging spots per EV will reach a steady state of 2.5 due to the maturity of the charging 

network.  
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Battery exchange stations 

An alternative to recharging is exchanging drained batteries for fully charged ones.  

This "battery swapping" is done in exchange stations.  These stations are like automatic 

car washes in that the driver does no more than bring the car to the correct position.  

The process of exchanging batteries takes only 3-5 minutes.  Swapping stations are 

necessary when a driver must travel farther than a single battery's range (about 100 

miles). 

Year 1 (10 battery exchange stations): 

Battery exchange stations could be located either in existing gas stations or other 

dedicated locations.  They should be located on main transportation arteries, freeways 

(880, 280, 101, 680), and on the outskirts of cities.  

Year 5 (400 battery exchange stations): 

In the 5th year, the deployment of battery swapping stations should be expanded along 

the same highways as well as installed on other highways and smaller transportation 

arteries.  In addition, gas stations in central locations with a substantial concentration of 

EV owners could accommodate additional battery swapping stations. 

In conclusion, as the number of customers increases, the number of battery exchange 

stations should increase.  However, as the charging network matures, customers will 

become more familiar with the charging system, and thus the majority of charging 

needs could be met by charging spots.  In addition, the construction and operation of 

battery exchange stations are more costly than those for charging spots.  It is not 

financially attractive for the service providers to blanket the area with battery exchange 

stations.  As a result, after a few years, the number of battery exchange stations will 

reach a steady state. 
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The following table summarizes the recommended rollout plan: 

 

Figure 7: Recommended charging spot and swapping station deployment for Years 1 and 5 
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Example Rollout, Year 1 

 

 
 

Key 

Company lot BART station lot Caltrain station lot 

Battery exchange station 
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Example Rollout, Year 5 

 

 

Key 

Company lot BART station lot Caltrain station lot 

Battery exchange station Street parking  
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Appendix  

 

County 
Population 

Y2006 

Population 
change since 

Y2000 

# of 
persons/household 

(2000),  

Median 
Household 

Income 
(2004), $ 

Mean 
travel 

time to 
work  

(2000), 
ages 16+, 
minutes 

Home 
ownership 
rates (2000) 

San 
Francisco 744,041 -4.20% 2.30 51,815 30.7 35% 

Santa Clara 1,731,281 2.90% 2.92 68,842 26.1 59.80% 
Contra 
Costa 1,024,319 8.00% 2.72 65,459 34.4 69.30% 

Alameda 1,457,426 0.90% 2.71 57,659 30.8 35% 

San Mateo 705,499 -0.20% 2.74 65,425 27 61.40% 

Solano 411,680 4.40% 2.90 57,728 31.8 65.20% 

Napa 133,522 7.40% 2.62 53,184 24.3 65.10% 

Sonoma 466,891 1.80% 2.60 53,645 26.8 64.10% 

Marin 248,742 0.60% 2.34 67,731 32.3 63.60% 

                 Table 1: Population, income, home ownership information by county 
                    Source: www.census.gov 

 

 

County 

Population 

Y2006 

Population 

change since 

Y2000 

# of 

persons/household 

(2000) 

San Francisco 744,041 -4.20% 2.30 

Santa Clara 1,731,281 2.90% 2.92 

Contra Costa 1,024,319 8.00% 2.72 

Alameda 1,457,426 0.90% 2.71 

San Mateo 705,499 -0.20% 2.74 

Solano 411,680 4.40% 2.90 

Napa 133,522 7.40% 2.62 

Sonoma 466,891 1.80% 2.60 

Marin 248,742 0.60% 2.34 

Table 2: Population, income, home ownership information by county 
     Source: www.census.gov 
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* * *  

Approximate number of individuals in top three counties based on 2000 US census data 

and information on http://www.taxi-library.org/: 

 

1. High Tech Professionals (drive) – sum of top three county residents in 
management, professional, and related occupations in “Occupation of 
Household Workers by County of Work: 2000 & 2005” table. 

2. Professionals (drive + public transportation) – sum of top three county residents 
who take transit to work in “Means of Transportation to Work for Household 
Workers by County of Residence: 2000 & 2005” table. 

3. Taxi Drivers – sum of top three county taxi drivers is not available.  7,000 is an 
approximate number based on the fact that there are about 7,000 taxi drivers in 
San Francisco.  

4. Students – sum of top three county college students in “School Enrollment for 
Household Population by County of Residence: 2000 & 2005” table. 

5. Soccer Moms – sum of top three county females not in labor force. 
 

* * *  

Air quality information:  

“America’s Cleanest Cities,” by Tom van Riper, 

http://www.forbes.com/2008/03/17/miami-seattle-orlando-biz-logistics-

cx_tvr_0317cleanest.html 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 


