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The report then breaks out the current 
and future projected states of residential  
plug-in vehicle charging and the  
transformational potential of workplace 
charging as a demand response tool for 
utilities. It then discusses the challenges and 
solutions of installing EVSEs in multi-family 
housing complexes. 

The report closes with a look at dominant 
regions around the world that have paved 
the way forward with high adoption rates of  
plug-in vehicles and what lessons can be 
learned from these frontrunners in the journey. 

EXECUTIVE SUMMARY
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Plug-in vehicle charging is a 
critical link in the journey towards 
electrified personal transportation.  
Every new plug-in vehicle sold  

requires a means of charging the vehicle. 
The majority of this infrastructure is installed 
at the residence, and while the underlying  
electrical     infrastructure is largely in place, the  
hardware required to actually plug cars into  
that infrastructure to charge — electric vehicle 
service equipment (EVSE)* — simply does not 
exist in many places today. 

This report looks at the current state of the 
plug-in vehicle charging landscape within the 
context of the broader transition from internal 
combustion vehicles to plug-in vehicles. EVSE 
deployments and sales largely track with the 
sales of plug-in vehicles, so we will  briefly 
touch on the broader transition to plug-in  
battery electric vehicles and how the transition 
is progressing around the world to set the 
stage for the EVSE discussion.

The report looks at the disruptive innovation 
taking place in the EVSE space and discusses 
the promise to not only improve EVSE       
consumer options but also have a profound 
impact on the electric grid of the future.  

*For the purposes of this report, the term “electric vehicle service equipment” (EVSE) will be 
used to describe the hardware installed between the plug-in vehicle and the power source as a 
means of charging the plug-in vehicle. This is widely — and inaccurately — called an “electric 
vehicle charger,” whereas the actual charger is built into the vehicle.



As with any aggregate report, this one 
includes a number of limitations. This 
report is based on the information 
currently available about existing 

electric vehicle service equipment (EVSE) 
product offerings and the corresponding 
information available about the EVs that can 
utilize them. 

Data for this report was sourced directly 
from EVSE manufacturers, plug-in vehicle 
charging network operators, peer-to-peer 
plug-in vehicle EVSE sharing networks, and 
surveys of readers of CleanTechnica.com,  
EVObsession.com, and Gas2.org. 

For the survey portion of the report, that  
means that the results suffer from self-
selection bias and any respondent biases 
present. For example, readers are already 
highly informed and enthusiastic about the 
technologies and trends being discussed. 
Many of the results would have been quite 
different if the surveys were completed by a 
broad, representative sample of citizens of the 
world who would have much less knowledge 
about the topics of the survey.

It is our belief that sampling thought leaders, 
early adopters, and technology enthusiasts 

in the world of clean technology serves as 
a gauge to determine how the early market 
is functioning and how it will transition into 
the early majority as plug-in vehicles, electric 
vehicle service equipment, utilities, and 
related clean technologies scale up on the 
road to mass adoption. This niche survey 
focus was intentional, as we were eager to 
understand what learnings and opportunities 
have surfaced from regions, companies, and 
individuals that have taken an early lead. We 
believe this insight could help those that 
follow to more successfully integrate these 
technologies without having to learn the same 
lessons.

The questions to and discussions with 
participating companies were crafted to 
eke out unique insights into plug-in vehicle 
charging that are not already publicly available. 

METHODOLOGY & DISCLAIMERS
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The pace of plug-in vehicle sales 
continues to ramp up, with 2017 on 
track to be the first year seeing more 
than 1  million plug-in vehicles sold 

globally.

More importantly, these sales are coming 
from a wide range of manufacturers spanning 
all major automotive markets and across a 
growing number of vehicle classes. Of our 
survey respondents, 30% shared that they 
expected to buy one plug-in vehicle in the next 
12 months and another 5% noting that they 
expected to buy more than one plug-in vehicle 
in the next 12 months. 28% of respondents 
were on the fence and responded “Maybe”. 

CHAPTER ONE:
Plug-in Vehicle Adoption
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BYD and Tesla are each on track to sell more 
than 100,000 vehicles in 2017 as they 
race to ramp up production to meet growing 
demand. China, Europe, and the United 
States continue to lead the globe in plug-in 
vehicle sales, supported by a combination of 
tighter regulations governing emissions and 
incentives on plug-in vehicles. 
 
Looking at the vehicles gaining traction with 
consumers, 46% of readers surveyed who 

were planning to purchase a plug-in vehicle 
in the next 12 months were planning to 
purchase a Tesla. With Tesla and the Model 3 
having such pent-up demand, it should come 
as no surprise that Tesla comes out on top. 
Chevrolet came in second place at 13%, with 
its Bolt battery electric vehicle and Volt plug-
in hybrid vehicle generating a lot of interest, 
followed by Nissan at 12%. The list tails off 
from there, with BMW, Volkswagen, Toyota, 
and Kia following the top three. 
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Are you looking to buy a plug-in vehicle in the next 12 months?

ANSWER CHOICES
No

Maybe

Yes — I plan to purchase a plug-in vehicle in the next 12 months

Yes — I plan to purchase more than one a plug-in vehicle in the next 12 months

TOTAL

RESPONSES
37.54%   259
27.83%   192
29.71%   205
4.93%   34
          690

Answered: 690    Skipped: 3

No

Maybe

Yes — I plan 
to purchase....

Yes — I plan 
to purchase....

Table Source: CleanTechnica, Gas2 and EVObsession Survey

Plug-in Vehicle Sales
Increasing Rapidly

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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If yes, what make of plug-in vehicle are you planning to buy?

ANSWER CHOICES
Tesla

Chevrolet

Nissan

Other (please specify)

BMW

Volkswagen

Toyota

Kia

Renault

Ford

Hyundai

Chrysler

Volvo

Mitsubishi

Audi

Mercedes-Benz

Opel

Jaguar

Smart

Citroen

RESPONSES
45.74%

13.18%

11.82%

7.75%

3.29%

2.52%

2.33%

2.33%

1.94%

1.74%

1.74%

1.36%

0.58%

0.58%

0.58%

0.58%

0.39%

0.39%

0.39%

0.39%

236
68
61
40
17
13
12
12
10
9
9
7
3
3
3
3
2
2
2
2

Answered: 516    Skipped: 177

Tesla

Chevrolet

Nissan

other (please specify)

BMW

Volkswagen

Toyota

Kia

Renault

Ford

Table Source: CleanTechnica, Gas2 and EVObsession Survey
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As context for this report, a grounded 
understanding of plug-in vehicle charging 
speeds is crucial to understanding the 
role EVSEs will play in the transition to 
mass adoption of plug-in vehicles moving 
forward. Charging speeds are split into three 
official levels of charging as detailed in the 
SAE Charging Configurations and Ratings 
Terminology document.

Utilizing an Alternating Current (AC) EVSE, which 
includes the vast majority of Level 1 and Level 
2 EVSE, requires the plug-in vehicle to have an 
onboard charger to convert the incoming AC 
power to Direct Current (DC). Thankfully, plug-in 

Plug-in Vehicle Charging Speeds

vehicle manufacturers know this and have built 
the charger into their vehicles. 

Conversely, for a vehicle to support DC 
charging, the manufacturer must wire the 
vehicle specifically to accommodate DC 
charging. This is typically accomplished 
through the addition of a separate charging 
port like the CHAdeMO and CCS Combo 
fast-charging ports. Naturally, adding a port 
costs extra money, so most automotive 
manufacturers charge extra to have the 
optional DC charging port included (instead 
of a standard-offering version of the car 
without the fast-charging port).
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This can be seen in the luxury vehicle segment 
in the USA, in which internal combustion sales 
are down for most manufacturers while Tesla 
is surging in the category as the dominant 
automotive manufacturer with respect to year-
over-year sales growth. It has taken the #1 
position for sales in the large luxury car class 
and is near the top of the large luxury SUV class. 

Summary

Tesla Model S (est.)

Mercedes S Class

BMW 7 Series

Porsche Panamera

Audi A7

Lexus LS

Audi AB

Jaguar XJ

BMW 6 Series

Acura RLX

Large Luxury Car Sales in USA (H1 2017)

US Large Luxury SUV Sales

Table Source: CleanTechnica

Tesla estimate and chart from CleanTechnica.com

12,550

3,001

1,601

7,583

2,290

1,377

4,255

1,855

1,479

555

BMW X5

Mercedes-Benz GLS-Class

Volvo XC90

Tesla Model X (est.)

Lexus GX

Porche Cayenne

BMW X6

Lexus LX

H1 2017
24,159

15,530

12,031

11,000

10,897

7,060

3,253

2,697

H1 2016
22,204

12,880

16,017

6,500

11,150

7,991

3,535

2,577

Change
9%

21%

-25%

69%

-2%

-12%

-8%

5%
10

In summary, plug-in vehicles are selling well and 
are on track to move beyond early adopters into 
the early majority market thanks to efforts by 
China’s BYD, the United States’ Tesla, and other 
early EV leaders. Efforts by early movers have 
catapulted plug-in vehicles into the mainstream 
and are in the early stages of disrupting their 
respective markets. 
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CHAPTER TWO:
EVSE Innovations

In parallel to the increased adoption of plug-in 
vehicles, innovation is taking root with EVSE 
as consumers look for options that best 
serve their new vehicles. The influx of new 

plug-in vehicle owners has injected significant 
capital into a market that is transitioning from 
serving a niche market of early adopters into 
serving a mass market with robust products 
ready for mainstream consumers. The 
increase in EVSE sales is also driving increased 
competition in the space that is manifesting 

itself in several specific trends. 53% of survey 
respondents shared that they installed a Level 
2 EVSE for their plug-in vehicle. Adjusting 
for respondents who did not own a plug-in 
vehicle shows that 64% (just under 2/3) of  
plug-in vehicle owners installed a Level 2 EVSE.  
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Table Source: CleanTechnica, Gas2 and EVObsession Survey

That percentage is expected to increase 
as battery electric vehicle range increases 
and allows more drivers to purchase plug-in 
vehicles that can support longer commutes. 
Draining the vehicle of more miles per day 
will require faster home chargers to refill 
the battery overnight, even for some drivers 
utilizing public Level 2 and public DC fast 
charging stations for extra-long commutes. 

Interestingly, 39% of survey respondents 
shared that they used a Level 1 EVSE for 
overnight charging of their plug-in vehicle. 
42% of respondents shared that they did not, 
with the remaining 19% stating that they did 
not currently own a plug-in vehicle. 

If you own at least one plug-in vehicle, do you have a Level 2 EVSE (home EV charging station) 
installed at your residence

ANSWER CHOICES
Yes
No
Not Applicable
TOTAL

RESPONSES
52.69%   323
29.04%   178
18.27%   112
          613

Answered: 613   Skipped: 80

Yes

No

Not Applicable

12
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Table Source: CleanTechnica, Gas2 and EVObsession Survey

If you own at least one plug-in vehicle, do you have a Level 1 EVSE (home EV chargingoutlet) for 
overnight charging?

ANSWER CHOICES
Yes
No
Not Applicable
TOTAL

RESPONSES
38.76%   238
41.86%   257
19.38%   119
          614

Answered: 614   Skipped: 79

Yes

No

Not Applicable

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



EVSE built for residential use today is 
evolving rapidly as consumer demand ramps 
up. The boost in volume has lured more 
companies into EVSE and with the increase 
in competition, has brought inevitable price 
drops. The Tesla Wall Charger for instance 
was originally listed at $1,200 and is now 
available for purchase for $500. 

As retail prices of EVSEs have fallen, so have 
the government incentives that have helped 
early plug-in vehicle drivers to adopt the new 
technology. On average, the actual EVSE is just 
over half of the installed cost, with the average 
purchase price of an EVSE in the $600-700 
USD price range. Installing the EVSE makes 
up another $500 USD of the total installed 
price for an average Level 2 EVSE installed 

EVSE Price Reductions

cost of between $1100 and $1200 USD. 
Installation costs vary wildly with some 
homes already having the infrastructure for 
plug-in vehicle charging and some requiring 
significant upgrades. Looking at the current 
installed base of residential EVSEs, 15.8% 
of survey respondents shared that they 
took advantage of government incentives 
totaling more than $1000 USD for their EVSE 
purchase and installation. Another 19.5% 
received less than $1000 in incentives with a 
full 40.0% responding that they did not receive 
a financial incentive from the government for 
the purchase and installation of their EVSE. 
24.7% responded that they were not sure or 
that the question was not applicable.
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The complexity of installing a Level 2 EV 
charging station (EVSE) is largely determined 
by the current state of the in-home electrical 
system. If service from the local electrical utility 
is limited, high-demand electrical appliances 
like electric water heaters or air conditioners 
are installed, or there simply isn’t sufficient 
room in the electrical panel for a new circuit 
breaker, the installation may cost hundreds 
or even thousands of dollars. Conversely, if a 
home has a spare 240-volt electrical outlet 

Did you or can you take advantage of local, state, or federal incentives for home EV charging?

ANSWER CHOICES
Yes — more than $1000 USD
Yes — lass than $1000 USD
No
Not Sure
TOTAL

RESPONSES
15.82%   109
19.45%   134
40.06%   276
24.67%   170
          689

Answered: 689    Skipped: 4

Yes —more 
than $1000 USD

Yes —less 
than $1000 USD

No

Not Sure

for an old electric dryer or air conditioner, the 
installation could be as simple as mounting 
the EVSE to the wall and plugging it in.
 
We asked our survey respondents if their home’s 
wiring had capacity to install a Level 2 EVSE, 
and while the vast majority (83%) said that 
their home’s wiring was sufficient, another 10% 
shared that it was not sufficient, indicating the 
requirement to get an electrician and possibly 
even the utility involved for EVSE installation.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Table Source: CleanTechnica, Gas2 and EVObsession Survey



Does your home’s wiring setup have capacity to charge an EV?

ANSWER CHOICES
Yes
No
No Applicable

RESPONSES
82.95%   574
10.12%   70
1.45%   10

Answered: 692    Skipped: 1

Yes

No

No Applicable

I’m not sure
Is this a...

You may think of EVSE simply as a type of 
appliance, but EV charging stations are 
rapidly becoming central intelligent fixtures in 
the “smart home” of the future. This shift is 
built on the premise of internet connectivity 
and empowering the devices with the full 
power of the Internet of Things (IoT). Internet 
connectivity opens up possibilities and has 
brought a windfall of new features to the 
devices. 

EVSE manufacturers see the connected 
capability of their EVSE as strategic 
differentiators, with eMotorWerks noting that 

EVSE as IoT Enabled Smart 
Appliances

internet connectivity “allows us to do things like 
blockchain-shared EVSE, solar optimizations, 
and demand response participation.” All of 
these features are cutting edge at present 
but being looked at by all of the EVSE 
manufacturers and plug-in vehicle charging 
network operators we spoke with. 

Of our survey respondents already driving 
plug-in vehicles, 31% noted that the EVSE 
they currently own is a “smart charger,” with 
the remaining 69% indicating that the EVSE 
they owned was not a smart charger.
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Table Source: CleanTechnica, Gas2 and EVObsession Survey

If you have a home EV charging station, is it a “smart charger”? 

ANSWER CHOICES
Yes
No
Not sure. Is this a thing?
TOTAL

RESPONSES
24.76%   158
56.11%   358
19.12%   122
          638

Answered: 638   Skipped: 55

Yes

No

Not sure. Is 
this a thing?
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An EVSE charging a plug-in vehicle with 
a moderate efficiency of 4 miles (6.4 
kilometers) per kilowatt-hour and being driven 
13,476 miles (21,688 kilometers) per year 
will consume 9.2 kilowatt-hours per day. 
Compared to the electricity consumed by 
the average American home each day (29.6 
kilowatt-hours), the incremental electricity 
used by a plug-in vehicle is a significant 31% 
increase in electricity usage (Source: US 
Energy Information Administration).

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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The significant, constant usage of electricity 
from a single source like a plug-in vehicle 
has opened up a new market for grid-
scale demand management. Grid-scale 
demand response bundles charging  
plug-in vehicles together into a single 
demand unit when they are using smart 
chargers connected to a utility. The utility 
can then have the charging speed throttled 
up and down to balance the electricity load 
on the grid. EVSE manufacturers and plug-in  
vehicle EVSE network operators are 
partnering with utilities to trigger a throttling 
of these aggregated demand units up and 

Grid-Scale Demand Response 
Capability

down instead of installing more power 
generation or energy storage to absorb grid 
usage spikes. This is an added value to the 
grid that electric vehicles and smart EVSE 
offer utilities and ratepayers. 



Here’s an example: As the day warms up, 
electricity customers turn on air conditioning 
units. Instead of ramping up expensive-to-
operate and polluting gas peaker units, the 
utility can compensate an EVSE manufacturer 
or plug-in vehicle charging network operator to 
decrease the charging rate of plug-in vehicles 
charging in specific regions of the grid. 
Decreasing the charge rate and spreading it 
out over periods of lower demand keeps the 
grid balanced and more efficienctly uses the 
resources on the grid. 

The eMotorWerks JuiceNet has demand 
response capability and is actively used in 
production today on a number of its 25,000 
deployed charging stations. That number is 



expected to grow over time as more utilities 
get on board with the program, as EDF did 
through a partnership with eMotorWerks in 
September 2017. Enel’s recent acquisition 
of eMotorWerks and other demand response 
technology companies speaks to its realization 
that demand response is going to play  
a crucial role in stabilizing the renewables-
backed electrical grid of the future. 

ChargePoint CEO Pasquale Romano shared 
with CleanTechnica in an interview in August 
2017 that ChargePoint was actively working 
on demand response functionality but that 
it was not a financial game-changer for the 
company. Indeed, it pales in comparison to the 
revenue generated from building, selling, and 
installing EV charging stations or managing 
a charging network, but nevertheless, it is 
a part of the business plan that can add to 
revenue at relatively little cost.

Greenlots CEO Brett Hauser shared with 
CleanTechnica in November 2017 that con-
nected EV charging stations capable of de-
mand response are an important part of the 
company strategy moving forward and that, 
“with over a thousand EV chargers operat-
ing on the  Greenlots  network, the majority 

are demand response enabled.” Greenlots is 
convinced that connected chargers are crit-
ical at scale for utilities to be able to adapt 
and adjust to plug-in vehicle charging loads 
— and to adjust those charging loads — 
throughout the day and night. This is critical 
for maintaining grid stability.

The Tesla Wall Charger is not a connected 
EVSE, but instead utilizes the network 
connection of the Tesla vehicle plugged 
into it for a network connection. The charger 
then gives the driver information through the 
Tesla smartphone app as well as a handful 
of controls over vehicle charging. When a 
consumer has these as well, Tesla has also 
integrated its residential energy storage 
product, Powerwall, and information from 
the customer’s SolarCity/Tesla rooftop solar 
system into the app for deeper visibility of 
these home energy systems. 
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Smart Home Technologies

Cutting-edge utilities already compensate 
EVSE manufacturers and plug-in vehicle 
charging network operators for providing 
more flexibility in demand load. That payment 
provides a revenue stream for operators 
and provides an incentive to plug-in vehicle 
charging customers for their participation  
in the program. 

Leveraging EVSE for demand response 
is a rising trend with residential EVSE 
manufacturers and will gain popularity in the 
implementation of workplace charging stations 
in the coming years, which we discuss in more 
detail later in the report. Public plug-in vehicle 
EV charging stations are not well suited for 
accommodating the flexibility required for 
demand management, as customers paying 
for charging as a service are less willing to be 
inconvenienced by the possibility of a slower 
charging rate, but this still has the potential to 
be a factor as the need for grid-scale flexibility 
increases in the coming years and EV charging 
technology gets smarter and smarter.

As noted above, a handful of EVSE manufac-
turers, led by eMotorWerks and Greenlots, 
have the functionality for grid-scale demand 
response in production devices today. Addi-
tionally, numerous EVSE manufacturers have 
products capable of demand response in 
the pipeline. Expect to see connected, intel-
ligent EVSE with demand response capabili-
ties becoming the norm in the coming 18–24 
months as these products make it to market.

The increasing focus on Smart Home 
technologies that negotiate the complex 
relationships between residential rooftop solar 
systems, intelligent energy storage, and EVSE 

will push more consumers to look to “Smart 
Energy Management” systems as a way to 
reduce home energy bills. 

With plug-in vehicles expected to consume a 
significant percentage of a home’s electricity, 
the ability to control and moderate that con-
sumption to minimize cost and impact on the 
grid will be more desirable. Much like the Nest 
thermostat disrupted what previously seemed 
like a boring segment of home improvement 
stores, intelligent and connected EV charging 
tech is poised to become a critical compo-
nent in the smart home of the future.


