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Abstract 
 
 
The transportation sector is now the largest emitter of CO2 due to the use of gasoline in cars and trucks.  

With today’s technology, electric cars provide a clear path forward to ending our reliance of fossil fuels 

to drive our cars.  Electric cars have drawbacks to adoption, mainly that they require long periods to 

recharge, usually overnight.  People living in multi-family properties cannot install chargers without 

management approval.  In the U.S., between one-third and two-thirds people live in apartments, so 

access to chargers is essential.   

 

This capstone project analyzed various data sources to determine what issues may be preventing the 

installation of electric vehicle chargers in multi-family properties.  The research is divided into two 

sections.  The first section is a meta-data analysis of current installation costs of electric vehicle 

chargers.  It also includes an analysis of the current state of demand for electric vehicles and any 

concerns that may hinder electric vehicle sales.  The second section is a case study highlighting the 

differences of electric vehicle adoption in two cities: Dallas and Atlanta. 

 

The results show that installation costs are not the primary obstacle to electric vehicle charger 

installations in Dallas, TX.  Installation costs have changed little over the past eight years.  Instead, 

demand for electric vehicles is low in Dallas in particular and Texas in general, despite its large 

population.  Demand is hindered by several factors including concerns about reliability, cost, safety and 

range of electric vehicles.  Demand for electric vehicles must increase before more chargers are installed 

in these multi-family properties. 

 

Mentor: Dr. Peter D. Saundry 
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2 Executive Summary 
 
 
The purpose of this study is to provide an update to the challenges and opportunities for charging 

electric vehicles in multi-family properties.  The original study, entitled Addressing Challenges to Electric 

Vehicle Charging in Multifamily Residential Buildings, was done in 2011 by David Peterson at UCLA and 

focused on Los Angeles.  This study will look at changes to the landscape for electric vehicle (EV) 

charging since the original study and focuses on Dallas, Texas, but much of the analysis is national in 

scope due to a limitation in obtaining local statistical data. 

 

Two of the main obstacles to EV adoption are a current lack of chargers and the length of time to 

recharge an EV.  Homeowners can install a charging plug and charge overnight eliminating both of these 

obstacles.   Apartment renters and condominium owners cannot do this as they do not own the 

property and therefore must get property manager/HOA approval for installation.   

 

As per the Peterson report, installation costs were a major obstacle to EV charger installations in 2011.  

In 2020, hardware costs have decreased while installation or soft costs have remained relatively high.  In 

a low-cost installation, the net present value (NPV) of an installation is still positive, so the project 

should proceed.  The high-cost installation has a NPV that is negative, so that project should not go 

forward.  With tax credits and grants, installations costs are more economical than in 2011.  Charging 

equipment is too new for maintenance costs to be an issue at this time. 
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Texas in general and Dallas in particular are seeing fewer EV sales than the population figures would 

indicate.  Texas ranks fifth in market percentage of EV sales and 32nd in sales per capita, despite being 

the second most populous state.  This is leading to fewer EV charging stations at many apartment 

communities with chargers located mainly in higher rent communities.   

 

Despite an increase in the number of EVs, styles and prices available since the 2011 Peterson report,   EV 

sales are still lagging gasoline-powered cars.  The lack of demand appears to be a bigger obstacle to 

charger installation than the cost of installation.  People are keeping their cars longer before trading 

them in.  This will hamper EV market share gains, as most EVs are new. 

 

Inquiries from local property managers went mostly unreturned, but from the respondent that did 

answer, it appears that some property managers see the benefit of adding chargers.  Newly built 

properties are including chargers, even if just a few.  Many other property managers may be waiting to 

see demand take off before deciding to invest in chargers for the properties as projections in the near 

term do not indicate a large increase in demand. 

 

Projections do show an increase in EV adoption over the next two decades.  Whether these projections 

come to fruition or not remains to be seen.  If these projections do bear themselves out, apartment 

managers will need to reconsider whether to add EV charging to their properties or risk losing renters to 

competitors that do install the chargers. 

 

Education, or preconceived notions about EVs and their benefits are also hindering adoption.  Old ideas 

of “weird”, high-priced, short-range cars are still prevalent.  Concerns about reliability, safety and 
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performance are also factors in EV sales being low.  If car manufacturers would advertise the benefits of 

EVs, sales might be higher. 

 

3 Background 

3.1 Introduction  
 
The planet is warming.  Burning fossil fuels has increased the level of carbon dioxide (CO2) in the 

atmosphere beyond natural cycles.  In the past, the power sector was the biggest contributor of CO2, 

but due to the rollout of renewable resources such as wind and solar farms; and with the closing of coal-

fired power plants, the transportation sector is now the largest contributor of CO2 emissions in the U.S. 

(Figure 1) 

 

Figure 1- U.S. Carbon Dioxide Emissions by Sector  
Source: Rhodium Climate Service 
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The reasoning for this is because wind and solar farms provide an acceptable alternative to coal for 

power production.  For the transportation sector, there are few non-polluting alternatives to gasoline.   

While developments are being made in areas such as biofuels and hydrogen, lithium-ion batteries are 

the primary alternative to internal combustion engines in cars at this time due to the amount of range 

given for the cost to produce. 

 
One of the main obstacles to EV adoption is where to recharge and the distance to the nearest charger.  

The American Automobile Association (AAA) conducted a survey in May 2018.  Among its findings was 

that a lack of chargers was the number one concern for potential EV buyers.  “Among those unsure or 

unwilling to choose an electric vehicle for their next car, 63 percent (down 9 percent from 2017) cited 

not enough places to charge as a detractor…” (Edmonds, 2018)  

 
“Eighty percent of all EV charging is done at home”. (Office of Energy Efficiency & Renewable Energy, 

n.d.) Homeowners can call an electrician to their home and have a charger installed with little effort.  

Apartment renters and condominium owners cannot do this as they do not own the property and must 

get property manager/HOA approval for installation.  According to the Census Bureau, the home 

ownership rate in the United States is 65.1% (US Census Bureau, 2020).  In Dallas, TX, that number drops 

to 41.2%, according to the Census Bureau. (US Census Bureau, 2019)  This means that anywhere from 

one-third to nearly two-thirds of the country do not have access to reliable charging infrastructure.  This 

is important because while internal combustion engine cars can refuel in ten to fifteen minutes at any 

gasoline station, EV owners must wait as the charging time for their vehicles can be anywhere from one 

to twelve hours, hence the need for chargers where EVs are parked for long periods of time. 

 

3.2 Installation Obstacles 
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One primary obstacle to installing EV chargers is cost.  A 2011 research paper by David Peterson at UCLA 

shows that “The primary barrier to EV charging station installations is their cost.” (Peterson, 2011)  

Other obstacles from the report include “Parking supply and electrical capacity are the primary non-

financial factors” (Peterson, 2011) inhibiting installation. 

 
These findings are expounded on in another study in 2015 report from EV Charging Pros and LightMoves 

that found several obstacles to charging station adoption in multi-family properties.   They are as 

follows: 

 

 

 

 

 

 

 

 

 

This report means to update these finding to determine if the issues related to hardware and installation 

costs in 2011 remain a significant obstacle or have cost improvements along with increased demand by 

(potential) residents has led to an increase in EV charging installations. 

4 Methods 
 
This study is quantitative in scope as it uses current data gleaned from reports and websites to highlight 

advances in EV car options as well as the current state of EV installations in the Dallas area and 

compared to the United States as a whole.    

 

1. “Apartment property managers do not understand the nuances of evaluating 
the systems on their properties for deploying electric vehicle system 
equipment (EVSE) projects.  

2. Apartment property owners are not investing in EVSE projects due to a lack 
of perceived demand by residents, potentially significant capital costs, and 
most importantly, no realistic business model that fits with their existing 
business criteria.  

3. Property improvements, building renovations, and maintenance costs are the 
first precedence in annual budget decisions made by property owners.  
Easing these costs with EVSE grants would significantly increase the 
likelihood of property owners undertaking electric vehicle infrastructure 
projects.” (EV Charging Pros and LightMoves, 2015) 
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Details of the reports and surveys included in the report are as follows: 

• J. Turner Research – This survey was conducted in 2016.  It was comprised of 84,924 apartment 

residents across the United States in 1,555 apartment communities.  The demographics in the 

study were broken out into the following groups and ratios:  Millennials, aged 18-34, 59%; Gen 

X, aged 35-50, 25%; Baby Boomers, aged 51-70, 14%; and the Silent Generation, aged 70+ years, 

1%.  Its limitations include not breaking out the demographics into geographical regions or 

states, so that a correlation to EV sales could be established. (J. Turner Research, 2016) 

• American Automobile Association – This was a landline and cell phone survey conducted March 

8-11, 2018.  It include 1,003 participants broken out in the following age groups:  Millennials, 

aged 20-37; Gen X, aged 38-53; and Baby Boomers, aged 54-72.  The survey indicates a margin 

of error at 4% at the 95% confidence level.  Participants were divided into groups by age, 

gender, geographic region, race, ethnicity, education and phone type.  Despite these groupings, 

the survey is limited in that it does not break the results down into any of these categories or 

subcategories. (Edmonds, 2018)   

• EV Sales Data – The EV sales data for 2011-2018 was compiled by the Alliance of Automobile 

Manufacturers using information provided by IHS Markit.  The data from 2019 was compiled by 

the Alliance of Automobile Manufacturers using information provided by Hedges & Co.  

• 2017 National Household Travel Survey (NHTS) - This survey was conducted between March 

2017 and May 2017.  The survey was designed as an address-based sample to yield an equal 

probability sample of households.  Total completed surveys were from over 129,112 

households.  The sample included 26,000 households and 103,112 additional add-on partner 

samples from 13 states that were purchased.  Those states/areas were Arizona; California; 

Dallas-Fort Worth; Des Moines, IA; Georgia; Maryland; New York; North and South Carolina; 
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Texas; Tulsa, OK; Waterloo, IA; and Wisconsin.  The addresses came from Marketing Systems 

Group (MSG) using a US Postal Service Computerized Delivery Sequence File.   The addresses 

were assigned to sampling strata and then randomly selected from each stratum.  They were 

then grouped into four geographic designations: 1. Cities with populations over 1 million and 

access to mass transit;  2. Cities with populations over 1 million, but no access to mass transit; 3. 

Cities with fewer than 1 million people; and 4. Rural areas and small towns.  Each group was 

then assigned a day of the week to report for their travel days.  The survey’s purpose was to 

collect data about daily travel habits for the US households broken out by urban or rural, multi-

family or singles and people who travelled much or not at all.  It excluded dormitories, prisons, 

rest homes and other housing with 10 or more unrelated people resided.  Respondents were 

asked for demographic information including number of people in the household, number of 

drivers, workers, cars and income.  Respondents were also asked for personal information 

including age, sex, driver status and annual miles driven.  They were asked about the make, 

model and age of the car, how long have they owned the car and the odometer reading.   Daily 

travel data questions included origin and destination of trip, start time, arrival time, mode of 

transportation, whether car or public transit, reason for the trip, and number of passengers. 

(Federal Highway Administration, 2019) 

• Energy Information Agency (EIA) – The energy data comes from the U.S. Energy Information 

Administration, Form EIA-861M (formerly EIA-826), Monthly Electric Power Industry Report.  

The Form EIA-861M "Monthly Electric Power Industry Report" collects sales of electricity and 

associated revenue, each month, from a statistically chosen sample of electric utilities in the 

United States.  It is divided by region and by sector. (US Energy Information Administration, 

2020) 
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• North Central Texas Council of Governments (NCTCOG) – Projected sales: For 2040 EV number:  

used Texas Demographic Center 2040 population projection (40.7 Million people) and assumed 

ratio of vehicles per population in 2040 would remain consistent to the total vehicles/per 

population in 2019, to calculate the total number of vehicles in Texas in 2040. Assumed EVs will 

be 30% of all vehicles in 2040 (commonly published EV Projection number) to get 10,481,737 

EVs in Texas in 2040. The Growth Rate calculated using compound growth rate equation 

([(final/starting) ^ (1/n)] - 1)... ( ([(10,490,854* EVs in Texas in 2040/33,879 EVs in Texas in 

2019)^(1/21 year projection)] -1) = 31.4% projected annual EV Growth Rate for Texas. (2018 

actual EV growth rate for Texas – 42%). (North Central Texas Council of Governments, 2019) 

EVadoption – Projected sales:  Projections are based on the following assumptions:  

1. “US auto sales: For our forecast, we are assuming that auto sales will see a modest decline over 
the next several years due to a slowing economy, changing purchase behavior including 
consumers holding onto cars longer and forgoing second and third cars by sharing and use of 
ride-sharing services. 

2. California auto sales: We are assuming that unlike the US overall, auto sales in California will 
remain relatively flat over the next several years. This is based on California’s continued strong 
economy and high-tech employment and Californian’s love of driving nice cars. 

3. New EV model introductions: We expect the introduction of a significant number of “affordable” 
EVs in the 2020-2022 time frame. 

4. Median battery range: Luxury car battery range will easily average 250-300 miles by 2020, the 
key will be availability of affordable SUVs and crossovers with 250 miles of range. 

5. Charging speed: DC fast charging time to 80% battery level is reduced to about 15-20 minutes by 
around 2022.” (EVadoption.com, 2020) 

 

This study was also to be qualitative is scope as property managers and vendors were asked for their 

insights into any increase in EV charging station installations in the Dallas area.  Data from 

Apartments.com was used to identify apartment complexes that have and do not have EV charging 

stations.  The known total population of apartment communities with charging stations was thirty.  A 

sample of ten of these were sent participation requests along with ten requests to non-charging 

apartments.  All of the apartments were randomly selected but areas of South and East Dallas were 



9 

excluded from consideration based on the lack of apartment communities with charging in those areas.  

A Google search was used to find condominiums in the area and a sample of six properties were also 

contacted with participation requests.  After no response from any of the initial respondents, a second 

request was sent out to ten new charger-enabled properties and ten more to ten non-enabled chargers.  

No additional attempts were made to contact condominium properties.  After the second request 

attempt failed, a third attempt was made.  In the third attempt, six larger property management 

companies were contacted and requested to participate.   

 

The only response received was from someone that was referred by a business contact of a fellow 

classmate.  Had this classmate not offered the referral, the response rate would have been zero. 

 

4.1 Limitations 
 

The findings in this study are subject to limitations.  The qualitative portion of the study was limited due 

to an insufficient sample size for statistical measurement.  Due to the lack of responses, an accurate 

sampling of the reasons for installing or not installing chargers was unable to be ascertained and an 

analysis for those reasons could not be completed. 

 

Requests for participation in the survey either went unreturned or were mistakenly thought to be 

requests to rent an apartment.  Originally, the requests went directly to the apartment/condo 

communities themselves.  The requests were sent to communities that were identified as having EV 

chargers as well as those that did not specifically list EV charging as an amenity.  Getting no response 

from these communities directly, the next option was to contact property management companies that 

manage multiple properties in the area.  Note some of the property managers contacted were owners 
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of the individual properties contacted initially.  Again, all but two of these requests went unanswered, 

with one indicating the decision to install chargers is made at the property level.  The lack of responses 

may have been partly due to timing, and the onset of the COVID-19 epidemic. Therefore, a wide array of 

existing data was utilized to address the targeted issues and provide an overview to the current state of 

affairs, supplemented by the case study.   

5 Results  
 
The results of this study provide updated insights to the 2011 Peterson study.  The goal was to 

determine whether the same issues that were reported in 2011 are relevant in 2020 or if new issues are 

hampering EV charging stations in multi-family properties.   

 

While hardware costs have decreased over the past nine years due to normal cost reductions as the 

technology matures, installation costs, mostly soft costs, have remained high.   An NPV cost analysis 

shows that EV charging installations are financially viable for low-cost installations, but are not for high-

costs installations, if the cost recovery period is one year.  Internal Revenue Service (IRS) rules allow for 

the write-off of the installation costs in the year the equipment was placed into service.  Additional tax 

credits and grants can bring the installation costs down even further.  The full extent of maintenance 

costs is still undetermined as the equipment is too new and reliability data is not readily available. 

 

The availability of EV charging stations in apartment communities is low in the Dallas area, but seems to 

be consistent with the low EV sales rate for the state of Texas.  It appears that some apartment 

communities are installing chargers, but only in newer developments, or they are at least entertaining 

the idea of installing EV chargers as needed.  Public chargers are available in many parts of the city.  

Apartment managers may be relying on them instead of investing in chargers for the properties. 
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Demand is increasing, albeit slowly.  This has led to EV sales now comprising two percent of all vehicle 

sales, though EV sales are not uniform across the country.  Texas in particular ranks fifth in percentage 

of market share sales and 32nd in sales per capita, despite being the second largest state by population.    

However, the J. Turner survey showing fifteen percent of apartment renters wanting an EV have not 

materialized, despite the fact that there are many more affordable EV choices available in 2020 than in 

2011.  This is mostly likely due to people choosing to keep their cars longer instead of trading them in 

for a new one, but it could also be related to a lack of knowledge about the benefits of EVs or 

preconceived notions about EVs based on early models.    

 

Fuel costs are still an advantage of driving an EV, but with the price reduction of gasoline at the pump 

due to the lack of demand from the COVID-19 epidemic and the oil price war between Saudi Arabia and 

Russia, that advantage is a lot smaller than it was at the beginning of 2020.  Much of this benefit may be 

eaten up by assigned parking costs. 

 

Alternatives to on-site charging in apartment communities also exist.  One is charging at the office.  Not 

all office buildings offer charging and the availability of an open spot cannot be guaranteed.  Public 

charging is another option, but locations and availability are not always convenient. 

 

Future demand projections show 3 million EVs in use in the next ten to twenty years from now.   

 

Polls reflect concern for purchasers of EVs.  Reliability, range and safety are all issues potential owners 

want to know about.  However, education about the benefits of EVs is lacking, with many people 
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believing that EVs are not mainstream vehicles, that they require gas to run, or are afraid of not reaching 

their destination.   

5.1 Costs 

5.1.1 Equipment 
 
 
There are currently three types of electric vehicle supply equipment (EVSE) or chargers.  They are based 

on the amount of electricity they supply (Figure 2).   

The first is Level 1.  This is the equivalent of a standard household electric plug.  Charging speed is 

limited to 4-6 miles per hour of charge (San Diego Regional Electric Vehicle Infrastructure (REVI) Working 

Group, 2014).  This type of plug is for home use only. 

Level 2 charging is the next level up.  It is equivalent to a standard household dryer.  For household and 

commercial use, it adds 8-20 miles per hour of charge (San Diego Regional Electric Vehicle Infrastructure 

(REVI) Working Group, 2014).  This is the recommended type of charger to install at multi-family 

properties, as it is the most selected option from a cost/benefit analysis for each hour of charging.   

 

Figure 2 - EV Charger levels and Miles of Range
Source: San Diego Regional Electric Vehicle Infrastructure (REVI) Working Group 
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The last level of charging, Level 3 or DC fast charging, provides the fastest recharging times at 50-60 

miles per charge (San Diego Regional Electric Vehicle Infrastructure (REVI) Working Group, 2014).  

However, the cost of these units can be $40,000 (Smith & Castellano, 2015) which makes them 

uneconomical for multi-family properties, as cars in assigned parking spaces do not need to be charged 

that fast and shared parking spaces could require tenants to move their vehicles at inconvenient times 

of the day or night. 

The costs from the 2011 Peterson report show that equipment costs were an estimated $1500.  

Installation costs were estimated to be between $2,000 and $10,000. (Peterson, 2011) In 2019, Level 2 

equipment costs can range from $2,500 to $13,000, with installation included. (Property Manager 

Insider, 2019) Equipment costs have come down in some instances over the years, but installation costs 

have not diminished.   

 
 Figure 3

Figure 3 - Level 2 Charger Cost Curve 
Source: C. Botsford 
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5.1.2 Installation Costs 
 
A new financial analysis of today’s estimates costs are shown below.  The analysis uses averages of 

estimated hardware, installation and maintenance costs.  It uses 8% as the discount rate, as this rate 

would be the interest rate paid for a small business loan in today’s market.  It also uses and estimated 

$40 per month lease amount for a dedicated parking spot with a charger. 

 

It also uses current tax law to recover the installation costs in the first year of service.  Finally, it uses 

NPV to determine the viability of the project.  NPV is a financial term.  It takes the sum of future cash 

payments from a project, discounts them to today’s value and subtracts the initial cost of the project. If 

that number is positive, that means the project makes more money than it cost to implement and is 

therefore, a good investment.  Likewise, if the number is negative, the project costs more to implement 

than the increase in revenue it produces, and should therefore, not be implemented. 
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NPV analysis for the low cost option is shown in Figure 4: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note that NPV is positive (~$150), but marginally so.  As a rule, if NPV is positive, the project should be 

undertaken.  In this case, the project does make money, but the space rental rate is likely at the top of 

the range of what renters would be willing to pay.  This topic is discussed further later in this report. 

 
The NPV of the high cost installation shows that the project would never recoup the costs and would not 
be a wise investment as shown in Figure 5. 

Figure 4 - Low Cost EV Installation NPV 
Date Source: Propertymanagerinsider.com 
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The big cost differential between the two scenarios has to do with the installation costs.  Older 

complexes may have insufficient room in the existing electric closet and EV charging spaces may be 

located further away from the electrical panel, which increases costs.  Property Manager Insider puts it 

Figure 5 - High Cost EV Installation NPV 
Date Source: Propertymanagerinsider.com 
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this way: “Installation materials drive cost because a property’s electrical infrastructure determines how 

difficult it will be to install an EV charging station.  Running 20 feet of conduit and wiring to an existing 

panel with capacity to handle the charger can take less than 3 hours. Older properties might require 

100+ feet of conduit and wiring, installing a new circuit breaker or, even worse, an electrical panel 

upgrade.” (Property Manager Insider, 2019) 

 

Note, that this analysis is based on a single charger installed and estimated revenues from one renter.  If 

multiple chargers were installed, the shared cost of the installation – especially for the high-cost 

scenario – these costs would be spread out over more units, lowering the average cost per unit.    

 

5.1.3 Cost Recovery 
 
There are many tax incentives and grants to lower the cost of EV installations.  One is the Alternative 

Fuels Infrastructure Tax Credit, which provides a 30% tax credit, up to $30,000 to install EV chargers.  

This credit is available, but the IRS wants businesses to use the $1 million Section 179 business 

deduction first.  This law allows the business to write off up to $1 million of earnings before taking the 

tax credit.  Texas also offers a 50% credit in their Alternative Fueling Facilities Program as part of their 

Texas Emissions Reduction Plan (TERP).  This plan is intended to reduce nitrogen oxide emissions in the 

state.  However, the program is limited, with the application deadline of March 18, 2020 already passed. 

(Lyall, 2019)  

5.1.4 Maintenance 
 
Maintenance fees have tripled, going from ~$100 in 2011 to ~$300 in 2019.    “Since the PEV [Plug-in 

Electric Vehicle] market is relatively new, there is not much information available about the 
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maintenance costs or lifespan of EVSE. The information below addresses the potential maintenance 

costs according to best assumptions from industry experts.” (New West Technologies, LLC, 2015) 

Maintenance, while minimal, is a part of the cost of an EVSE.  According to the US Department of 

Energy, here are the potential items requiring maintenance not covered under warranty: 

“Repair or replace EVSE components due to malfunction or vandalism. 
Replace EVSE unit at the end of its useful life 
For networked units, add: 

Cost of technician troubleshooting 
Cost of manual resets for software malfunctions.” (New West Technologies, LLC, 2015) 
 
 

5.2  Demand 

5.2.1 Apartment Availability 
 
The website Apartments.com has listings for 27,065 apartments in the city limit of Dallas. 

(Apartments.com, 2020)  Using the keyword search tool on the website shows that 825 apartments have 

“electric car charging.” (Apartments.com, 2020)  There are an additional 328 apartments with the 

criteria “electric vehicle charging” (Apartments.com, 2020), giving a total of 1,153 apartments with on-

site EV charging.    

It should be noted that these numbers 

indicate the number of apartment units 

available for rent.  It does not indicate 

the actual number of EV chargers 

available.  Only thirty apartment 

communities list EV charging as an 

amenity.  Most of those are clustered in 

an area of Dallas known as “Uptown.” 

(Figure 6)  This area is known for its Figure 6 - Map of Properties with EV charging  
Source: Apartments.com 
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upscale restaurants and housing.  Apartment rents in this area are fifty percent higher than the Dallas 

area in general.  “The average rent for an apartment in Dallas is $1,245….The most popular 

neighborhood in Dallas is Uptown Dallas … with an average rent of $1,910.” (RentCafe, 2020)  There are 

no chargers in South Dallas or East Dallas.  There are a few in North Dallas and a few more in Northwest 

Dallas, indicating a lack of chargers in many areas of the city. 

 

Because the number of actual chargers is not available, a direct analysis of EV charger availability cannot 

be made.  For example, if a property shows five apartments available for rent and lists EV charging as an 

amenity but only has two chargers, what does the third EV owner need to do in order to be able to 

charge their car?  The most common option is to rely on third party public charging, but that option may 

not always be available or convenient.  Public charging is discussed as an alternative later. 

 

In order to assist renters in persuading apartment managers to add EV charging, Chargepoint has 

prepared a form letter that renters can modify with their pertinent information and send to the 

property manager (see Appendix D). (Chargepoint, 2020)  As will be discussed later, at least two 

property management companies will add EV charging on a case-by-case basis. 

 

5.2.2 Current Demand 
 
At the time of the 2011 Peterson report, there were only two EV models available as listed in the report.  

They were the Chevy Volt and the Nissan LEAF.  Data from EV Adoption.com shows that in 2019, there 

were fifteen battery electric vehicles (BEV) (Appendix A) and twenty-five plug-in hybrid electric vehicles 

(PHEV) (Appendix B) available for purchase.  There are an additional nineteen EVs scheduled to be 

released in 2020 (Appendix C). (EVAdoption, 2020) Of particular note is that for the 2020 vehicle list 

(Appendix C), Tesla’s Model Y crossover is now being delivered to owners as of March 2020. “Tesla said 
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Monday [March 16, 2020] it has started delivering the Model Y crossover to customers in the U.S., 

hitting a milestone one year after unveiling the prototype and six months ahead of schedule.” (Korosec, 

2020)  Sales of the Model Y are expected to be stronger than those of Tesla’s Model 3.  According to 

InsideEVs.com, nearly half of all EVs sold in the U.S. are Model 3s. (Kane, 2020) If Model Y sales are 

indeed strong, demand for EV chargers could increase. 

 

A 2016 survey of nearly 85,000 apartment residents indicated that 15% of the respondents plan to buy 

and electric vehicle in the next five years. (J. Turner Research, 2016)  A newer survey, done in 2018 by 

AAA says that 20% “will likely go electric for their next vehicle purchase, up from 15% in 2017.” 

(Edmonds, 2018) 

 

That same J. Turner survey shows that Millennials made up 60% of the survey respondents and Gen X 

made up another 25%. (J. Turner Research, 2016)  These two groups were the ones who responded 

most favorably to purchasing an EV at 16%. (J. Turner Research, 2016)  While Gen X is now beginning to 

start families and move into homes, Millennials are for the most part just starting out and do not have 

the financial resources to purchase a home.  By not providing adequate EV charging, these buyers will 

not be able to purchase an EV due to a lack of places to charge. 

 

The AAA survey also shows that “20 percent or 50 million Americans will likely go electric for their next 

vehicle purchase, up from 15 percent in 2017.” (Edmonds, 2018)   

 

However, the demand expressed in these surveys does not meet with the actual results of purchases.  A 

2019 report from Forbes shows that EV sales are only 2% of total U.S. car sales. (Ritchie, 2019)  While 

the cost of an EV has come down in price, it may take several years before EVs have a bigger market 
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Figure 7 - Top 10 States for EV Sales and Market Percentage 
Source: autoalliance.org 

share due mainly to the fact that drivers are keeping their cars longer.  A comparison of new versus used 

cars is discussed later.   

 

Breaking down the numbers even further, EV sales are not distributed evenly across the United States.  

Nearly half (48%) of all EV sales are in California with sales percentages less than five percent in the next 

nine largest states (Figure 7).  Thirty-two states have less than one percent market share of EVs.  The 

complete list can be found in Appendix E. 

 

Notice that Texas is 

ranked fifth with only 

a 3% market share of 

EVs, despite being the 

second largest state 

based on population, 

behind California 

(Figure 7), and just 

above Georgia, which 

has one-third the 

population, but only 350 fewer EV sales.   

On a sales per capita basis, Texas ranks 32nd, with a 0.12% ratio (Figure 8). It is the lowest ratio of the ten 

most populous states, just under that of Ohio which has a population 40% that of Texas.    
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Also hindering EV 

adoption is the low 

turnover rate of cars.  

According to 

Statista.com, “there 

were 273.6 million 

vehicles registered in 

2018.” (Statista.com, 

2020)  With sales of 

approximately 17 new vehicles per year, this leaves a turnover rate of 6% (17 million/274 million).   This 

low turnover rate is likely to lead to a longer transition time to EVs. 

Car owners are keeping their cars ten years before trading in.  “The 2017 National Household Travel 

Survey (NHTS) reported that 

households held on to their 

cars, trucks, and vans 

longer. The average vehicle 

age has increased from 9.3 

years in 2009 to 10.5 years 

in 2017.” (U.S. Energy 

Information Administration, 

2018) (Figure 9)  If this trend 

continues, it will be several more years before EVs manufactured in 2012-2015 like the Tesla Model S 

and Model X, Ford Fusion Energi and BMW i3 will be available in large numbers to the used car market.  

Figure 8 – Most Populous States by Population and EV Sales Per Capita 
Source: worldpopulationreview.com  

Figure 9 - Age of Vehicles in the U.S.
Source: US Dept. of Transportation/FHA 



23

It will take even longer before the most popular models such as the Chevy Bolt and Tesla Model 3, which 

did not begin production until the last quarter of 2017 to become widely available. 

 

5.2.3 Fuel Costs 
 
One of the advantages of buying an EV is the savings in fuel costs.  Shown in the chart (Figure 10) is the 

average savings of a BEV or PHEV over a gasoline-powered car that averages 25 MPG.   

 

Note that if an EV owner 

spends $45 per month on 

parking, that will eat up a big 

chunk of the fuel savings.  Of 

course, some gas car owners 

pay for assigned parking, so the 

savings numbers should hold 

true. 

 

The J. Turner survey indicates 

that nearly half of all residents 

would be willing to pay $25 per month for reserved parking, but that number drops to about 14% if the 

price goes to $75. (J. Turner Research, 2016) This indicates there is a limit to what an apartment 

complex may charge for parking, but EV charging could command an additional premium to guarantee a 

charging spot. 

 

Figure 10 - Gas vs Electricity Savings 
Sources: evadoption.com, gasbuddy.com, eia.gov  
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5.2.4 Alternatives 
 
Alternatives to at-home charging do exist.  One option is charging at the office.  Some companies 

provide EV charging as a benefit.  This may be an even better solution as companies can install solar 

canopies and generate free power from the sun during the day.   However, some property managers for 

office buildings are likely to be as resistant to adding charging as the apartment managers are.  

Additionally, these spaces are not reserved, so access to a charger is not guaranteed. 

 

Several companies such as EVgo, Blink, Electrify America and others are building public charging stations 

across the country.  These chargers are located in shopping centers, restaurants, schools and hotels.  

While these chargers do allow EV owners to charge while shopping or dining, they do require the owner 

to “go out”, and not everyone can afford to do this every day and many of these locations may not be 

close to the apartment complex of the EV driver.   

 

Public charging appears to be the solution for many property managers at this time.  According to 

Marissa Fewell, Transportation Planner at the NCTCOG, states that “Staying charged up while cruising 

around DFW should be easy in North Texas since currently there are about 275 locations that provide 

653 ports to plug into in the area. “ (Cook, 2019) 

 

5.2.5 Future Projections 
 
The NCTCOG projects EV sales to be over 3 million by 2040, assuming current population growth rates 

and current EV adoption rates (Figure 11). 
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Note that the projections are low until after 2027 when the compound growth rate begins to increase at 

a more exponential rate.  This would give existing property managers time to consider their options as 

to whether to add EV charging stations as demand increases. 

Projections from evadoption.com show an estimated 3 million EV sales in the US for 2028 (Figure 12).  

 

The NCTCOG estimates for sales in 2030 appear to be closer to 250,000 EV sales in North Texas.  That 

would be a ratio of 8% (250,000/3,000,000) for Texas, a 250% increase over the next ten years. 

 

 

 

 

 

Figure 11 - Project EV Growth Rates in North Texas 
Source: North Central Texas Council of Governments 
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It should be noted that EV 

sales projections vary 

widely, and are updated 

frequently.  We cannot be 

certain of any economic 

gains or losses or any 

technological innovations 

that could change the 

trajectory of these 

estimates. 

5.3 Other Considerations 

Potential EV owners have other considerations than just “no place to charge”.  In fact, according to the 

AAA survey, lack of chargers is only the sixth most important concern. (Figure 13) 

Reliability is the primary 

concern.  Distance, safety 

ratings and price all rank 

higher.  Today’s EVs are 

reliable.  Electric motors have 

far fewer moving parts than 

their gasoline counterparts; 

their average range is 220 

miles (Appendix A); all have 

high NTSB safety ratings; and the average price of a BEV is $39,000 (Appendix A), just over the $36,718 

price of a new car reported by CNBC. (Hecht, 2019)  The $39,000 figure is before the $7,500 federal tax 

Figure 12 - Projected US EV Sales 
Source: evadoption.com 

Figure 13 - EV Purchasing Concerns 
Source: AAA 
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credit and $2,500 Texas state credit, although Tesla and GM owners cannot get the federal tax credit 

any longer and Teslas are specifically excluded from the Texas tax credit.  

 

According to a Forbes article, education is lacking on the merits of EVs.   Some comments include: 

• “My experience as an early EV adopter (2013 Volt**) has been that on average people see EVs 

as exotic, weird cars.” (Crothers, 2019) 

• “The gas-car paradigm has worked for a 100 years, it works for them now and that’s good 

enough, thank you.” (Crothers, 2019) 

• “…many have vague, uninformed fears about range and running out of juice on the way to the 

store.” (Crothers, 2019) 

• ‘Ford’s Cannis [Ted Cannis, Global Director, Electrification, Ford Motor Company] cites an 

interesting statistic: “Forty-two percent of Americans think electric vehicles still require gas to 

run.” That shows how little many Americans know about EVs. Or they think all EVs are basically 

a Toyota Prius (which is even worse).’ (Crothers, 2019) 

 

Electrical capacity could potentially be an issue in older buildings, but demand has not created a need 

for older complexes to install chargers at this time.  Currently, EV chargers are being installed in newer 

buildings with planned EV charging.  Retrofitting will most likely not be an issue for almost a decade.  

The case study, shown later, shows that retrofitting is allowed on a case-by-case basis.  Property 

managers will need to consider where to place these chargers as demand increases, but right now, there 

is little need to do so. 

 

Installing EV chargers also presents property managers with non-financial benefits such as goodwill and 

marketing.  Goodwill comes as environmentally conscious renters being able to purchase an EV to help 
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curb global warming.  Marketing allows the property manager to advertise a feature on their property 

that their competitors do not have.   

5.4 Case Studies 

5.4.1 Case Study - Property Management Company A 
 
One property management company that did provide feedback shared the following information:  This 

company is a national company.  It has twelve properties in Dallas.  Of those twelve properties, only 

three have EV chargers and there are less than four chargers per location.  In comparison, the company 

also has a dozen properties in Atlanta.  All twelve properties in Atlanta have chargers with an average of 

five chargers per community.  Their latest project in Atlanta, which will be leasing in 2020, will have 

eleven chargers. (Anonymous, 2020) 

 
Charger installation decisions are made by the property manager at each location and the company is 

open to accommodating residents on a case-by-case basis. (Anonymous, 2020) 

 

Renters are charged a flat fee for each dedicated parking spot.  The company considers this a revenue 

generating operation and the rent covers the parking spot and the electricity used. (Anonymous, 2020) 

 

The company completed a survey of residents and found that 4,000 residents across the country 

indicated that EV charging was the second most popular request.  Of those 4,000 surveyed, only 

nineteen who wanted EV charging were in the Dallas area, indicating an overall lack of demand in the 

area. (Anonymous, 2020) 

 
The company has also begun a new program at the national level.  This program will require all new 

construction to be Leadership in Energy and Environmental Design (LEED) certified.  EV chargers will be 

included in this initiative in order to earn one additional point toward certification. (Anonymous, 2020) 
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6 Conclusion  
 
Many challenges remain to the installation of EV chargers in multi-family properties.  Hardware costs 

have dropped but installation costs appear to have remained steady since the 2011 Peterson study.   In 

a low-cost installation, the NPV is still positive, indicating the project should proceed.  In the high-cost 

installation, the NPV is negative, so the project should not proceed.  With increased tax incentives and 

credits, the financial considerations are no longer the biggest obstacle to installation.  Maintenance 

costs are yet to be a major factor in EV charging decisions.   

 

One option for the high-cost installation would be to install the chargers and increase the monthly rent 

by $15 per month for all renters depending on the size of the complex.  A $15 per month increase in 

rent for a 100-unit apartment complex would add $18,000 ($15 x 100 x 12) and cover the cost of the 

installation in one year.  Since these chargers will last longer than one year, the rent increase could be 

$3 per month over five years – or some other cost/time formula – to recover the installation costs.  An 

argument can be made against charging all renters for the benefit of a few EV owners, but many 

apartment complexes have amenities such as swimming pools, tennis courts or clubhouses that many 

renters do not use.  Rents do not increase or decrease for residents if they use/do not use these 

amenities.  The same should hold for EV chargers.  Installing chargers increases the value of the 

property, so it would be a good investment.  Just be sure to charge the EV owners for their electricity 

and not all of the other renters. 

 

Another solution to this problem is to host the charging stations and turn the installation, maintenance, 

and billing over to a third-party vendor.  Chargepoint is one such company that provides a turnkey 
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solution for those unwilling to manage EV charging stations themselves.  Chargepoint has put together 

an eBook entitled Is Your Property EV Ready? (Chargepoint, 2019) for apartments and condominiums to 

help property managers see the benefits of adding EV chargers to their properties.  They also have a 

website dedicated to their ChargePoint as a Service product (Chargepoint, 2020) for those property 

managers that would prefer not to deal directly with EV charging. 

 

The number of apartment complexes in the Dallas area that list EV charging as an amenity are low.  

Currently chargers are installed in newer buildings and in higher-income areas of the city.  This low 

adoption rate for charger installations is most likely directly related to the low EV adoption rate of the 

population.  It would not make financial sense to invest in EV chargers in older apartments, which will 

likely have higher installation costs, or in lower-income areas that are unable to afford a new EV, with 

demand for EVs so low.  If installation costs are too cumbersome, apartment managers could outsource 

the installation, maintenance and billing to a third-party vendor.  The apartment owner can then get the 

same marketing benefits and attract EV owners without having to tie-up cash in the investment. 

 

The biggest obstacle today, appears to be a lack of demand for EVs.  In spite of surveys indicating twenty 

percent of drivers, including fifteen percent of apartment renters, would like to purchase an EV as their 

next vehicle, EV sales are not matching the survey results.   Texas in particular ranks lower in total EV 

sales and sales per capita, than its population size would indicate.  People are keeping their cars longer 

these days before trading in, even with EV purchase incentives.  This will delay the adoption of EVs. 

 

Future projections show widespread adoption of EVs in the future, but these projections are ten to 

twenty years in the future and are not likely not to be used to install EV chargers today.   In many 
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instances, developers are adding EV charging stations to newly constructed apartments.  Where that will 

leave older complexes will depend on whether the future EV adoption rates are realized. 

 

Lack of a place to charge for apartment renters is only one factor hampering EV adoption.  It seems like 

a lack of knowledge about the benefits of owning an EV is also an obstacle.  Many people are unaware 

of the benefits of EV ownership, still thinking they are unreliable, are costly, cannot go very far or are 

“weird”, non-mainstream cars. 

 

Car prices are another factor.  Despite the fact that the average price of an EV is almost the same as the 

average internal combustion engine car, EV sales remain stagnant.  Used cars make up a larger segment 

of car buying than new cars.  However, if new EV car sales are lagging, that will mean fewer used EVs 

available in the market in the coming years.  With $10,000 in available tax credits to purchase an EV in 

many markets, EVs are cheaper to purchase than many gasoline-powered cars.  Perhaps if car 

manufacturers advertised EVs and their benefits, EV sales might increase. 
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7 Appendices 

7.1 Appendix A 
 

BEV Models Currently Available in the US 
Battery Electric Vehicles (BEVs) Available in the US (As of May 5, 2019) 
 
Make/Model Range 

(miles) 
MSRP Cost / 

Mile of 
Range 

Battery 
Pack 
(kWh) 

Cost per 
kWh 

Miles / 
kWh 

Audi e-tron 204 $74,800  $367  95 $787  2.15 
BMW i3 153 $44,450  $291  42 $1,058  3.64 
Fiat 500e 84 $33,460  $398  24 $1,394  3.5 
Chevrolet Bolt EV 238 $36,620  $154  60 $610  3.97 
Honda Clarity Electric 89 $36,620  $411  25.5 $1,436  3.49 
Hyundai Ioniq Electric 124 $30,315  $244  28 $1,083  4.43 
Hyundai Kona Electric (SEL) 258 $36,950  $143  64 $577  4.03 
Jaguar I-PACE 234 $69,500  $297  90 $772  2.6 
Kia Niro EV 239 $38,500  $161  64 $602  3.73 
Kia Soul EV 111 $33,950  $306  30 $1,132  3.7 
Nissan LEAF S 150 $29,990  $200  40 $750  3.75 
Nissan LEAF S PLUS 226 $36,550  $162  62 $590  3.65 
smart fortwo electric drive 58 $23,900  $412  17.6 $1,358  3.3 
Tesla Model 3 Standard Range Plus 250 $39,490  $158  50 $790  5 
Tesla Model 3 Long Range 310 $47,990  $155  78.3 $613  4.15 
Tesla Model 3 Performance 310 $56,990  $184  78.3 $728  3.96 
Tesla Model S Long Range 373 $79,990  $214  100 $800  3.73 
Tesla Model S Performance 348 $99,990  $287  100 $990  3.48 
Tesla Model X Long Range 328 $84,990  $259  100 $850  3.28 
Tesla Model X Performance 305 $104,990  $344  100 $1,050  3.05 
VW e-Golf 125 $31,895  $255  35.8 $891  3.49 
Total / Average (Mean) 220 $53,557  $259  63 $902  3.61 
Median 236 $39,000  $264  63 $885  3.64 
 
*15 distinct BEV models, 22 when including all battery variations for Tesla Models S, X and 3 (except 
AWD) and both versions of the Nissan LEAF. 
 
Data provided by EVAdoption.com 
 
 



33 

7.2 Appendix B 
 

Available PHEVs (In the US) 
Currently Available Plug-in Hybrid EVs (PHEVs) – US (As of January 3, 2020) 
 
Make/Model Range 

(miles) 
MSRP Cost / 

Mile of 
Range 

Battery 
Pack 
(kWh) 

Cost per 
kWh 

Miles / 
kWh 

BMW 330e 22 $43,700  $1,986  7 $6,243  3.14 
BMW 530e 30 $52,395  $1,747  9.2 $5,695  3.26 
BMW 740e xDrive 28 $90,095  $3,218  9.2 $9,793  3.04 
BMW i8 18 $147,500  $8,194  11.6 $12,716  1.55 
BMW X5 xDrive 40e 14 $63,200  $4,514  9 $7,022  1.56 
Chrysler Pacifica Hybrid 33 $41,995  $1,273  16 $2,625  2.06 
Ford Fusion Energi PHEV 21 $33,120  $1,577  7 $4,731  3 
Honda Clarity PHEV 47 $33,400  $711  17 $1,965  2.76 
Hyundai IONIQ PHEV 29 $24,950  $860  9 $2,772  3.22 
Hyundai Sonata PHEV 27 $34,600  $1,281  10 $3,460  2.7 
Kia Niro PHEV 26 $27,900  $1,073  8.9 $3,135  2.92 
Kia Optima Plug-In Hybrid 29 $35,210  $1,214  10 $3,521  2.9 
Lincoln Aviator Grand Touring 21 $69,895  $3,328  13.6 $5,139  1.54 
Mercedes C350e 11 $46,050  $4,186  6 $7,675  1.83 
Mercedes GLC 350e 15 $49,990  $3,333  8.7 $5,746  1.72 
Mercedes GLE 550e 12 $66,300  $5,525  9 $7,367  1.33 
Mercedes S550 PHEV 20 $95,650  $4,783  13 $7,358  1.54 
Mini Cooper S E Countryman All4 12 $36,800  $3,067  8 $4,600  1.5 
Mitsubishi Outlander PHEV 22 $34,595  $1,573  13.8 $2,507  1.59 
Porsche Cayenne S E-Hybrid 14 $79,900  $5,707  11 $7,264  1.27 
Porsche Panamera E-Hybrid 16 $99,600  $6,225  11 $9,055  1.45 
Range Rover PHEV 19 $95,950  $5,050  13.1 $7,324  1.45 
Range Rover Sport PHEV 19 $79,000  $4,158  13.1 $6,031  1.45 
Subaru Crosstrek Hybrid (PHEV) 17 $35,970  $2,116  8.8 $4,088  1.93 
Toyota Prius Prime 25 $27,100  $1,084  9 $3,011  2.78 
Volvo S90 T8 PHEV 21 $64,645  $3,078  10.4 $6,216  2.02 
Volvo XC90 PHEV 17 $67,800  $3,988  10.4 $6,519  1.63 
Volvo XC60 T8 PHEV 18 $53,895  $2,994  10.4 $5,182  1.73 
          Average (Mean) 21.5 $58,257  $3,137  10.5 $5,670  2.1 
       
               Median 20.5 $51,193  $3,073  10 $5,721  1.78 

 
As of January 3, 2020 there are 25 plug-in electric hybrid vehicles available in the US 
 
Data provided by EVAdoption.com 
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7.3 Appendix C 
 

New Electric Vehicles in 2020 

 19 (10 BEV, 9 PHEV) new electric vehicles that are expected to become available in the US in 2020 

 
Brand Model EV Type Body Type 

Est. 
Range 
(miles) 

Est. Base 
MSRP 
Price 

Est. Avail-
ability 

Aston Martin RapidE BEV Sedan 200 (+) $250,000  2020 
BMW X5 xDrive40i PHEV SUV 32 $62,000  2020 (Q4) 

Mini Electric 
Hardtop BEV Hatchback 130 $29,900  2020 (Q1) 

Mercedes-Benz EQC BEV SUV 220 $68,895  2020 
(Q1/Q2) 

Jeep Gladiator PHEV Pickup/SUV 23 $40,000  2020 (Q3) 

Jeep Renegade PHEV SUV 25 $28,000  2020 
(Q3?) 

Jeep Wrangler PHEV SUV 25 $35,000  2020 
(Q1/Q2) 

Maserati Levante PHEV SUV 25 $90,000  2020 
Ford Escape PHEV SUV 30 $35,000  2020 (Q2) 

Ford Mustang 
Mach-E BEV SUV 230 | 

300 
$43,895 | 

$50,600 2020 (Q4) 

Volvo XC40 BEV SUV 222 $58,000  2020 (Q4) 

Polestar Polestar 1 PHEV Sports coupe 65 $156,500  2020 (Q1) 

Polestar Polestar 2 BEV Coupe/Sedan 275 $63,000  2020 (Q4) 

Tesla Model Y BEV CUV 300 $48,000  2020 (Q4) 
Toyota RAV4 PHEV SUV 39 $32,000  2020 (Q4) 

Audi e-tron 
Sportsback BEV 

Sports 
activity 
coupe 

225 $78,295  2020 (Q3) 

Bentley Bentayga PHEV SUV 19 $156,900  2020 

Rivian R1T BEV Pickup 300 | 
400 

$90,000 | 
$120,000 2020 (Q4) 

Porsche Taycan BEV Sports car 220 $103,800  2020 
Volkswagen ID. 4 BEV CUV 260 $42,000  2020 (Q4) 

 Data provided by EVAdoption.com 
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7.4 Appendix D 
 
 
 
  

Dear [PROPERTY MANAGER’S NAME], 

I hope you’re well and having a good day. My name is [YOUR NAME] and I live at [PROPERTY 
NAME/ADDRESS/APARTMENT #]. I love my community and my interactions with you and the 
team at [PROPERTY MANAGEMENT FIRM] have always been top notch. I’ve especially been 
impressed with your timely responses to resident needs, so I hope you’re able to help me regarding my 
current situation. 

I [RECENTLY PURCHASED/LEASED/PLAN TO PURCHASE] an electric vehicle (EV), but my 
inability to charge at home is fast becoming a real concern. Sustainability is extremely important to 
me (in fact, it was one of my main motivations for choosing to live in your community in the first 
place). I realize I’m probably not the only person who has reached out to you about this, so rather than 
rattle off a laundry list of reasons why installing EV charging stations would benefit me, I’d like to 
discuss how EV charging can help us all. 

First, electric cars are becoming mainstream. Like me, a lot of people are concerned about climate 
change and pollution and we want to do our part. In fact, pretty much everyone I know either wants an 
EV or already has one. According to this poll, 83% of drivers say they plan to make the switch to an 
EV with their next car purchase (including 91% of millennials). Believe me, once you get behind the 
wheel of one, you’ll never want to drive a gas-powered car ever again. 

Second, people want to live in green communities. As I mentioned, your commitment to the 
environment was one of the things that first attracted me to your community. Not only do most people 
want to live near those who share their values, they’re willing to pay more for the privilege. Did I 
mention I love where I live? Being able to charge my EV would definitely keep me happy here for 
years to come. 

Finally, incentives like rebates, grants and tax credits can help offset the cost of the 
infrastructure. ChargePoint (one of the largest EV charging networks) can point you to incentives 
available in [YOUR STATE/REGION] here: https://www.chargepoint.com/incentives/commercial/. 

For those reasons alone (more EVs are coming, people want to live in green communities and it’s 
more affordable than you might think), I hope you’ll consider offering EV charging at [NAME OF 
COMMUNITY]. If you have any questions (or you'd just like to chat about EVs), please feel free to 
reach out to me at [YOUR PHONE #]. Thank you in advance for your help. I look forward to hearing 
from you soon. 

Best regards, 

[YOUR NAME] 
[YOUR ADDRESS/APT. #] 
[NAME OF COMMUNITY] 

Courtesy of chargepoint.com 

https://insideevs.com/news/338150/poll-83-of-respondents-will-consider-going-electric-with-next-vehicle/
https://www.multifamilyexecutive.com/property-management/resident-life/most-residents-will-pay-more-for-green-features-survey-finds_o
https://www.chargepoint.com/incentives/commercial/
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7.5 Appendix E 
 

Total EV Sales Jan 2011- June 2019 

Rank State 
Total EV 
 Sales* 

Market  
Percentage 

1 California 581,674 48.23% 
2 New York 53,319 4.42% 
3 Washington 47,786 3.96% 
4 Florida 47,308 3.92% 
5 Texas 36,689 3.04% 
6 Georgia 36,333 3.01% 
7 New Jersey 30,549 2.53% 
8 Massachusetts 26,184 2.17% 
9 Illinois 25,992 2.15% 

10 Oregon 25,035 2.08% 
11 Colorado 24,319 2.02% 
12 Maryland 21,714 1.80% 
13 Arizona 21,584 1.79% 
14 Pennsylvania 21,470 1.78% 
15 Virginia 19,694 1.63% 
16 Michigan 19,377 1.61% 
17 Ohio 15,685 1.30% 
18 North Carolina 15,533 1.29% 
19 Connecticut 12,660 1.05% 
20 Hawaii 11,249 0.93% 
21 Minnesota 10,631 0.88% 
22 Wisconsin 9,219 0.76% 
23 Utah 8,216 0.68% 
24 Nevada 7,996 0.66% 
25 Missouri 7,682 0.64% 
26 Indiana 7,118 0.59% 
27 Tennessee 7,099 0.59% 
28 Oklahoma 5,320 0.44% 
29 South Carolina 4,147 0.34% 
30 New Hampshire 3,927 0.33% 
31 Vermont 3,800 0.32% 
32 Iowa 3,183 0.26% 
33 Kansas 3,056 0.25% 
34 Alabama 2,978 0.25% 
35 Maine 2,954 0.24% 
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Total EV Sales Jan 2011- June 2019 

Rank State 
Total EV 
 Sales* 

Market  
Percentage 

36 District of Columbia 2,817 0.23% 
37 Kentucky 2,616 0.22% 
38 New Mexico 2,509 0.21% 
39 Delaware 2,305 0.19% 
40 Rhode Island 2,302 0.19% 
41 Louisiana 2,154 0.18% 
42 Nebraska 2,075 0.17% 
43 Idaho 1,743 0.14% 
44 Arkansas 1,475 0.12% 
45 Montana 1,185 0.10% 
46 West Virginia 860 0.07% 
47 Mississippi 792 0.07% 
48 Alaska 604 0.05% 
49 South Dakota 539 0.04% 
50 Wyoming 359 0.03% 
51 North Dakota 347 0.03% 

 
  Total EV sales 1,206,162 

 * Sales include Battery (BEV) and Plug-in Hybrid (PHEV) vehicles 

 EV sales data provided by https://autoalliance.org 
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7.6 Appendix F 
 
List of Acronyms and Abbreviations 
AAA American Automobile Association 
BEV Battery Electric Vehicle 
CO2  Carbon Dioxide 
COVID-19 Coronavirus Disease 2019 
EV Electric Vehicle 
EVSE Electric Vehicle Supply Equipment 
GM General Motors 
HOA Home Owners Association 
IRR Internal Rate of Return 
kWh Kilowatts per hour 
LEED Leadership in Engineering and Environmental Design 
MPG Miles per gallon 
NCTCOG North Central Texas Council of Governments 
NHTS National Household Travel Survey  
NPV Net Present Value 
NTSB National Transportation Safety Board 
PEV Plug-in Electric Vehicle 
PHEV Plug-in Hybrid Electric Vehicle 
  



39 

8 References 
 
Anonymous, 2020. The Property Manager [Interview] (02 04 2020). 
Apartments.com, 2020. Apartments for Rent in Dallas TX. [Online]  
Available at: https://www.apartments.com/dallas-tx/?kw=electric+vehicle+charging 
[Accessed 18 02 2020]. 
Apartments.com, 2020. Apartments for Rent in Dallas, TX. [Online]  
Available at: https://www.apartments.com/dallas-tx/ 
[Accessed 18 02 2020]. 
Apartments.com, 2020. Apartments for Rent in Dallas, TX. [Online]  
Available at: https://www.apartments.com/dallas-
tx/?bb=mh54j532zJ_ow8psO&kw=electric+car+charging 
[Accessed 08 04 2020]. 
Chargepoint, 2019. Is Your Property EV Ready?, Cambell: Chargepoint, Inc. 
Chargepoint, 2020. ChargePoint as a Service. [Online]  
Available at: https://www.chargepoint.com/products/cpaas/ 
[Accessed 18 03 2020]. 
Chargepoint, 2020. Get EV Charging at Your Apartment or Condo. [Online]  
Available at: https://www.chargepoint.com/drivers/apartments-and-condos/ 
[Accessed 18 03 2020]. 
Cook, R., 2019. Drive Green: Where can you charge your EV in North Texas?. [Online]  
Available at: https://www.greensourcedfw.org/articles/drive-green-where-can-you-charge-your-ev-
north-texas 
[Accessed 07 04 2020]. 
Crothers, B., 2019. Why Americans Don’t Buy EVs. [Online]  
Available at: https://www.forbes.com/sites/brookecrothers/2019/09/22/why-americans-dont-buy-
electric-cars-hey-the-tesla-model-3-isnt-that-popular/#5e8f0ca037fd 
[Accessed 18 04 2020]. 
Edmonds, E., 2018. Fact Sheet: Consumer Attitudes Electric Vehicles, Orlando: American Automobile 
Association. 
EV Charging Pros and LightMoves, 2015. Electric Vehicle Charging in Apartment-Based Housing – 
Opportunities and Obstacles, Sacramento: NOVA Workforce Development. 
EVadoption.com, 2020. EV Sales Forecasts. [Online]  
Available at: https://evadoption.com/ev-sales/ev-sales-forecasts/ 
[Accessed 29 04 2020]. 
EVAdoption, 2020. New Electric Vehicles in 2020. [Online]  
Available at: https://evadoption.com/future-evs/new-electric-vehicles-in-2020/ 
[Accessed 13 03 2020]. 
Federal Highway Administration, 2019. 2017 NHTS Data User Guide, Rockville, MD: Westat. 
Hecht, A., 2019. Car prices are increasing—here’s how that can hurt Americans. [Online]  
Available at: https://www.cnbc.com/2019/10/22/car-prices-are-rapidly-increasing-heres-why-thats-bad-
for-americans.html 
[Accessed 18 04 2020]. 
J. Turner Research, 2016. The Next Gen Apartment - Evolving Technology and Lifestyle Preferences of 
Different Generations of Renters, Houston: J. Turner Research. 
Kane, M., 2020. U.S. Plug-In Electric Car Sales Charted: 2019. [Online]  
Available at: https://insideevs.com/news/393629/us-plugin-sales-charted-2019/ 
[Accessed 18 03 2020]. 



40 

Korosec, K., 2020. Model Y deliveries begin: Here’s what is new in Tesla’s EV crossover. [Online]  
Available at: https://techcrunch.com/2020/03/17/model-y-deliveries-begin-heres-what-is-new-in-teslas-
ev-crossover/ 
[Accessed 18 03 2020]. 
Lyall, G., 2019. Alternative Fueling Facilities Program (AFFP), Austin, TX: Texas Commission on 
Environmental Quality. 
Nedler, C. & Rogers, E., 2019. Reducing EV Charging Infrastructure Costs, Basalt, CO: Rocky Mountain 
Institute. 
New West Technologies, LLC, 2015. Costs Associated With Non-Residential Electric Vehicle Supply 
Equipment, Washington, DC: U.S. Department of Energry. 
North Central Texas Council of Governments, 2019. 2019 EV Forecasts Regional Projections. Dallas: 
North Cental Texas Council of Governments. 
Office of Energy Efficiency & Renewable Energy, n.d.. Charging at Home. [Online]  
Available at: https://www.energy.gov/eere/electricvehicles/charging-home 
[Accessed 11 03 2020]. 
Peterson, D., 2011. Addressing Challenges to Electric Vehicle Charging in Multifamily Residential 
Buildings, Los Angeles: UCLA Luskin Center for Innovation . 
Property Manager Insider, 2019. How Much Do EV Charging Stations Cost?. [Online]  
Available at: https://www.propertymanagerinsider.com/how-much-do-ev-charging-stations-cost/ 
[Accessed 13 03 2020]. 
RentCafe, 2020. Dallas, TX Rental Market Trends. [Online]  
Available at: https://www.rentcafe.com/average-rent-market-trends/us/tx/dallas/ 
[Accessed 13 04 2020]. 
Ritchie, E. J., 2019. What's Happened To US Electric Vehicle Sales?. [Online]  
Available at: https://www.forbes.com/sites/uhenergy/2019/11/18/whats-happened-to-us-electric-
vehicle-sales/#6ce01a207909 
[Accessed 13 03 2020]. 
San Diego Regional Electric Vehicle Infrastructure (REVI) Working Group, 2014. San Diego Plug-in Electric 
Vehicle (PEV) Readiness Plan, San Diego: California Center for Sustainable Energy. 
Smith, M. & Castellano, J., 2015. Costs Associated With Non-Residential Electric Vehicle Supply 
Equipment, Washington: U.S. Department of Energy. 
Statista.com, 2020. Number of motor vehicles registered in the United States from 1990 to 2018. [Online]  
Available at: https://www.statista.com/statistics/183505/number-of-vehicles-in-the-united-states-since-
1990/ 
[Accessed 20 04 2020]. 
Toth, J., 2019. For Widespread Adoption of Electric Vehicles, Many Roadblocks Ahead. [Online]  
Available at: https://morningconsult.com/2019/05/22/for-widespread-adoption-of-electric-vehicles-
many-roadblocks-ahead/ 
[Accessed 12 02 2020]. 
U.S. Energy Information Administration, 2018. U.S. households are holding on to their vehicles longer. 
[Online]  
Available at: https://www.eia.gov/todayinenergy/detail.php?id=36914 
[Accessed 13 03 2020]. 
US Census Bureau, 2019. QuickFacts: Dallas City, Texas. [Online]  
Available at: https://www.census.gov/quickfacts/fact/table/dallascitytexas,TX/PST045219 
[Accessed 12 02 2020]. 
US Census Bureau, 2020. QUARTERLY RESIDENTIAL VACANCIES AND HOMEOWNERSHIP, FOURTH 
QUARTER 2019, Washington, DC: US Department of Commerce. 



41 

US Energy Information Administration, 2020. Electric Power Monthly with Data for Februrary 2020, 
Washington, DC: U.S. Energy Information Administration . 
Wagner, I., 2019. Number of new and used light vehicle sales in the United States from 2000 to 2018. 
[Online]  
Available at: https://www.statista.com/statistics/183713/value-of-us-passenger-cas-sales-and-leases-
since-1990/ 
[Accessed 13 03 2020]. 
 
  



42 

9 Biography  
 
Bryan Wollschlaeger is an accountant with a degree from the University of Texas at San Antonio and 

former Certified Public Accountant.  Having knowledge regarding computers and electronic reporting, a 

reassignment of duties at a former employer moved him to the Information Technology department.  

Economic conditions led to a reduction in force, which led to Bryan collaborating with a former 

colleague to start an independent computer consulting company.  Further bad economic conditions led 

to the closing of this company.  An awareness of the worsening conditions of the climate caused Bryan 

to enroll at Johns Hopkins University to pursue his Master’s Degree in Environmental Policy and Climate. 

Bryan is also on the Philanthropy Board at GRID Alternatives, helping to promote solar panel 

installations on low-income homes. 


	1 List of Figures
	2 Executive Summary
	3 Background
	3.1 Introduction
	3.2 Installation Obstacles

	4 Methods
	4.1 Limitations

	5 Results
	5.1 Costs
	5.1.1 Equipment
	5.1.2 Installation Costs
	5.1.3 Cost Recovery
	5.1.4 Maintenance

	5.2  Demand
	5.2.1 Apartment Availability
	5.2.2 Current Demand
	5.2.3 Fuel Costs
	5.2.4 Alternatives
	5.2.5 Future Projections

	5.3 Other Considerations
	5.4 Case Studies
	5.4.1 Case Study - Property Management Company A


	6 Conclusion
	7 Appendices
	7.1 Appendix A
	7.2 Appendix B
	7.3 Appendix C
	7.4 Appendix D
	7.5 Appendix E
	7.6 Appendix F

	8 References
	9 Biography

