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Key drivers of market growth and 

considerations for EV-grid integration



• DC-based policy tech firm 
started in 2015

• We equip businesses and 
policymakers to make 
strategic, informed 
decisions through the 
greater use of technology 
that aggregates publicly 
available information

Our Key Focus Areas

• Access: Collect and disseminate 

publicly available information 

for free.

• Interpret: Create technology to 

spur insights and conduct data-

driven analyses.

• Empower: Strengthen 

policymakers, businesses, and 

non-profits’ ability to meet 

emerging challenges and 

identify and seize opportunities.



• Why Electric Vehicles?

• Federal, State, and Local Policy

• EV Market State of Play

• EV-Grid Integration

This Photo by Unknown Author is licensed under CC BY-SA

http://commons.wikimedia.org/wiki/file:first_ev_charging_station_in_barcelona.jpg
https://creativecommons.org/licenses/by-sa/3.0/


• Plug-in electric vehicle (EV)
• Battery Electric Vehicle (BEV): all-electric car only powered by batteries

• Plug-in Hybrid Electric Vehicle (PHEV) or Extended Range Electric Vehicle (EREV): vehicle 
that can be powered by either batteries, a gasoline engine, or both

• Charging Levels

Low – AC 120 V

AC LEVEL 1

• Primarily residential (All EVs)

• Uses standard outlet 

• Power requirements similar to a toaster

• Up to 1.4 kilowatts

• Can use existing power outlets resulting in 
no cost installation

• Charging rate: 3-5 miles per hour

Medium – AC 240 V

AC LEVEL 2

• Residential, Workplace and Commercial (All 
EVs)

• Requires high-voltage circuit

• Power requirements similar to an electric 
clothes dryer

• Up to 19.2 kilowatts

• Equipment & installation costs vary widely 
(~$6,500 in public and ~$2,000 at home)

• Charging rate: 12-75 miles per hour

High – DC Fast Charge

• Community/Metro and Highway Corridors 
(BEVs)

• Power requirements are up to max power 
for 15 homes

• Max power varies by system (CHAdeMO: 
62.5 kW, SAE Combo: 100 kW, Tesla: 120kW)

• Can have very high equipment & installation 
costs (up to $90,000 per station)

• Charging rate: 100-300 miles per hour
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• Potential societal benefits 
helped drive initial interest in 
EVs

• Federal, state, and local 
government policy 
accelerating adoption in 
regional markets

• State electricity regulatory 
policy could lower EV-grid 
integration costs and realize 
benefits of EVs

Policy drivers

Federal, state, and 
local government 

policy

State electricity 
regulatory policy

Societal benefits



Electrical grid management Can increase utilization of electric power assets

System Level Challenges Opportunities with EVs

Fuel diversity (petroleum dependence) Electricity has numerous domestic feedstocks

Extreme weather & global climate change 
Lower lifecycle greenhouse gas emissions & 

resilient technology

Local air quality Lower or No tailpipe emissions

Economic development Cutting edge technological innovation



• Gas and electricity price 
differential can affect consumer 
and policymaker interest in EVs
• Electricity prices are predictable and 

stable, but vary greatly nationwide

• Gasoline prices fluctuate 
considerably and vary greatly 
nationwide

• U.S. average savings still greater 
than $1/gallon after oil price fall in 
2014
• Fuel cost savings is difference of 

electricity and gasoline prices on 
energy-equivalent basis

Source: Atlas Public Policy analysis of data from U.S. EIA (Electricity & Gasoline 
Prices) from 2011 to 2016

Dotted lines are average 
fuel cost savings and 
per-capita EV adoption

http://www.eia.gov/electricity/data/eia826
http://www.eia.gov/dnav/pet/xls/PET_PRI_GND_A_EPM0U_PTE_DPGAL_M.xls


• 2016 NREL study found significant social 
economic value from greater EV 
deployment

• Primary private benefit from fuel savings

• Private costs and benefits
• Vehicle and charging costs

• Benefits: Household fuel savings

• Public costs and benefits
• Workplace and publicly available charging 

costs

• Benefits: Emission reductions, petroleum 
savings, increased jobs, and increased GDP

• Net societal benefit ranging from $4.7b to 
$83.7b depending on assumptions

http://www.afdc.energy.gov/uploads/publication/value_assessment_pev_v1.pdf
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• Federal EV tax credit maximum 
value per vehicle is $7,500
• Value is $2,500, plus $417 for vehicles 

with battery capacity of 5 kilowatt hours 
(kWh) and $417 for each additional kWh 
in battery capacity

• Tax credit phases out when auto 
manufacturer has sold 200,000 
qualifying EVs
• Phases out for that manufacturer over a 

one-year period

• Vehicle purchasers from that 
manufacturer can receive reduced 
credits depending on when they are 
purchased during the phase-out period

Manufacturer EV Sales

General Motors Corp. 149,947

Tesla 140,243

Nissan North America 
Inc.

112,914

Ford Motor Company 97,492

Source: Atlas Public Policy Analysis of data from hybridcars.com
(2017)

Total EV Sales by Manufacturer 
through August 2017

http://www.hybridcars.com/


• 12 states with active vehicle 
incentives
• Varied approaches

• Most are non-ZEV states

• 70% of total EV sales (80% 
including expired states)

• Rebates or assignable tax 
credits are preferred 
• “Cash on the hood”

• Georgia exemplifies importance 
of predictable and sustained 
policy

Source: Atlas Public Policy 
analysis of data from 
Alternative Fuel Data 
Center (2017)

http://afdc.energy.gov/


• Georgia had 2nd largest EV market in 
2014
• Innovative auto dealers (Nissan) made 

BEV purchase compelling

• Georgia had highest per capita BEV 
adoption

• Growing awareness of EV market 
success led to increased media 
coverage

• Legislature abruptly ended tax credit 
in July 2015
• Sales immediately collapsed and have 

not recovered despite strong utility, 
HOV incentive, & other positive factors 
for EVs

Monthly BEV sales in Georgia. Red dots are news stories on Georgia EV 
market leading up to BEV tax credit ending.

Source: Atlas Public Policy analysis



• Of 8 EV-cities with above 
average EV adoption, 6 had 
consumer incentives and 5 
adopted California’s ZEV 
program

• Best practices for driving EV 
Sales 

• Consumer incentives, 
charging infrastructure, 
model availability, and city-
level actions to promote EV 
awareness

• “Ecosystem approach” 
requires state, local, public 
and private stakeholder 
engagement

Source: Assessment of Leading Electric 
Vehicle Promotion Activities in United States 
Cities (ICCT, 2015)

Seattle

•Incentives, utility action, charging infrastructure

•EV sales more than 3x U.S. average

Atlanta

•Expired BEV incentive, carpool lane access

•BEV sales with incentives more than 8x U.S. average 

Portland

•Most extensive charging network and outreach

•BEV sales more than 3x U.S. average

4 California 
Cities

•Strong environmental policy, long-term commitment to incentives and city-level promotion

•EV uptake is consistently higher than national average

•Riverside, San Diego, Los Angeles, and San Francisco

http://www.theicct.org/sites/default/files/publications/ICCT_EV-promotion-US-cities_20150729.pdf


A growing market in a period of 
low gas prices

This Photo by Unknown Author is licensed under CC BY-SA

https://en.wikipedia.org/wiki/Electric_vehicle
https://creativecommons.org/licenses/by-sa/3.0/


• Gas prices plummeted 
in summer of 2014
• Expected to stay below 

$2.50 through 2018

• 650k EV sales since 
2010
• Could hit 1m EVs by 

next year

• Continuous quarterly 
sales records since Q4 
of 2015
• 2016 sales up 30% YOY

• 2017 sales expected to 
be up 25% YOY

• Tesla Model 3 wildcard
Source: Atlas Public Policy Analysis of data from hybridcars.com & U.S. Energy Information 
Administration (2017)

https://www.eia.gov/forecasts/steo/report/prices.cfm
http://www.hybridcars.com/
http://www.eia.gov/petroleum/gasdiesel/
https://app.powerbi.com/groups/e19bf4fc-3617-4d32-9bc4-5bcdc39f4510/reports/eb73e0b3-bd02-4786-916b-565e085b7eae/ReportSection926aa4997bb91e0deabb?pbi_source=PowerPoint


• Steady increase in plug-in 
hybrid availability in 2016, 

• Compact car, midsize 
car, and full-size all-
wheel-drive SUV

• +75% plug-in hybrid sales 
in 2016

• 2nd Generation Chevy 
Volt compact

• Ford Fusion and 
CMAX midsize

• BMW X5 AWD SUV
Source: Atlas Public Policy Analysis of data from hybridcars.com & U.S. Energy Information 
Administration (2017)

https://app.powerbi.com/groups/e19bf4fc-3617-4d32-9bc4-5bcdc39f4510/reports/eb73e0b3-bd02-4786-916b-565e085b7eae/ReportSectionc79d5122eaec506b1872?pbi_source=PowerPoint
http://www.wsj.com/articles/chevy-volt-sets-path-for-more-electric-car-growth-1450899803
http://www.hybridcars.com/
http://www.eia.gov/petroleum/gasdiesel/


• Affordable long-range EVs 
arriving much faster than 
expected
• 200-mile Chevy Bolt on sale for 

$37,500

• 200-mile Tesla Model 3 on sale for 
$35,000

• More, improved options for plug-
in hybrids
• 2nd Generation Chevy Volt increased 

electric range by 40%

• 2017 Chrysler Pacifica is first plug-in 
hybrid minivan

2016

Ford committed $4.5b with goal of 
40% of its models having electric 

option by 2022 (January)

GM invested $500m in Lyft, 
helping bring autonomous EVs to 

shared mobility (May)

Volkswagen plans to have 30 new 
all-electric models by 2025 ( June)

Tesla opened its $5b Gigafactory
(July)

2017

Mercedes will invest up to $11b in 
electric vehicles (February)

Tesla delivers first Model 3 and will 
rapidly advance EV investments 

( July)

GM plans to add 20 new EV 
models by 2023

Major EV investments by automakers

https://media.ford.com/content/fordmedia/fna/us/en/news/2015/12/10/ford-investing-4-5-billion-in-electrified-vehicle-solutions.html
http://www.wsj.com/articles/gm-lyft-to-test-self-driving-electric-taxis-1462460094
http://fortune.com/2016/06/16/volkswagen-2025-electric-future/
http://www.cbsnews.com/news/tesla-builds-gigafactory-model-3-self-driving-cars-batteries/
http://www.reuters.com/article/us-daimler-electric-idUSKBN15G4KZ
http://www.reuters.com/article/tesla-model-idUSL3N1KK04P
https://www.wired.com/story/general-motors-electric-cars-plan-gm/


Source: Bloomberg New Energy Finance (June, 2017)

90% Price 
Decline 
by 2030

$516

$510

$443

$384

$382

$349

$345

$307

$163

$157

2012 Ford Focus Electric

2014 BMW i3

2011 Nissan LEAF

2016 Ford Focus Electric

2017 BMW i3

2016 Tesla Model X

2017 Nissan LEAF

2016 Tesla Model S

2017 Tesla Model 3

2017 Chevy Bolt

Vehicle cost per mile of battery range
Range 

in miles
MSRP

238 $37,500

215 $35,000

259 $79,500

84 $29,010

238 $83,000

114 $43,600

76 $29,170

74 $32,780

81 $41,350

76 $39,200

https://www.bloomberg.com/news/articles/2017-07-06/the-electric-car-revolution-is-accelerating


• Upfront costs of 
EVs to be lower 
than gasoline cars 
by 2025

• Battery costs will 
fall 77% from 2016 
to 2030

• Conventional cars 
will cost more due 
to emissions 
regulations

Source: Bloomberg New Energy Finance (May 2017)

Upfront Cost of Vehicle

https://www.bloomberg.com/news/articles/2017-05-26/electric-cars-seen-cheaper-than-gasoline-models-within-a-decade


• Charging pyramid reflects current and near-term 
vehicle technology demand

• Over 80% of charging is likely to occur at home when 
available

• Deployment costs almost inverse of charging 
pyramid

• Top of pyramid (DC fast charge) mostly relevant for 
BEVs

• Workplace and public used much less frequently

• Extended daily travel for BEVs

• Interregional travel increasingly important

• Increases electric mile share for PHEVs

• Substitute when home charging is unavailable

• Business case for public charging is complex

• Public quick charging needed for long distance BEV 
travel

https://avt.inl.gov/sites/default/files/pdf/arra/SummaryReport.pdf


• Charging access at 
Level 2 and DC fast 
charging levels
• Level 1 connector 

typically comes with 
an EV

• PHEVs currently do not 
support DC fast 
charging and some 
BEVs are not equipped 
with DC fast charging 
connectors

• 3 major DC fast 
charging connectors 
are not interoperable

Source: Atlas Public Policy Analysis of data from U.S. Department of Energy (2017)

http://www.afdc.energy.gov/locator/stations


• Very few DC fast 
charging locations 
with more than one 
charging port of the 
same connector
• Drivers need reliable 

access 

• Automakers 
launching 200+ mile 
BEVs
• Sales could be 

stymied due to 
limited fast charging 
access

Source: Atlas Public Policy Analysis of data from U.S. Department of Energy (2017)

http://www.afdc.energy.gov/locator/stations


This Photo by Unknown Author is licensed under CC BY-SA

http://commons.wikimedia.org/wiki/File:Electricity_pylons.jpg
https://creativecommons.org/licenses/by-sa/3.0/


• Reduced Demand: Public policy 
driving energy efficiency and 
reducing electricity demand
• Building codes 

• Appliance efficiency standards

• Utility decoupling 

• Increased Investment: Record 
$42 billion invested in electrical 
grid in 2014 (Source: EEI, 2016)

• Lower Emissions: Electric power 
carbon dioxide emissions in 2015 
were over 20% below 2005 levels 
(Source: EIA, 2016)

Technology 
Innovation

Energy 
Efficiency

Lost 
Revenues

Rate Increase 
Required

Customer 
Assessment

Distributed 
Energy 
Resources

Behavior 
Change

Source: Edison Electric Institute

http://www.eei.org/issuesandpolicy/cybersecurity/Documents/Protecting the Power Grid for Customers Fact Sheet.pdf
https://www.eia.gov/electricity/annual/html/epa_09_01.html


• Transportation electrification 

at scale can offset declining 

system utilization and rising 

cost-of-service 

• Managed charging at home 

and work can result in more 

overnight, off-peak charging

• Better system utilization

• Reduced peak load

15,218

13,789

12,361

10,932

39%

26%

13%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

15,000 Miles 10,000 Miles 5,000 Miles Average

American

Household

%
 C

h
a

n
g

e
 f

ro
m

 A
ve

ra
g

e
 A

m
e

ri
ca

n
 H

o
u

se
h

o
ld

A
n

n
u

a
l 
H

o
u

se
h

o
ld

 E
le

ct
ri

ci
ty

 C
o

n
su

m
p

ti
o

n
 (

k
W

h
)

Household Electricity Consumption with All 

Home Charging for a EV

Annual Household Electricity Consumption % Change

Source: Atlas Public Policy Analysis



• Utility leverages grid 
experience to capture EV 
benefits 

• EV deployment can 
complement utility’s main 
objective for grid
• Safe and reliable

• Environmentally sustainable

• Efficient and affordable

• EVs primarily charge overnight
• Can increase utilization of 

existing assets putting downward 
pressure on rates

Smart Charging 
Deployment

• Reduced grid upgrades

• Incorporated into grid 
modernization

A Better Grid

• Higher utilization of existing grid 
assets

• Potential to maximize benefits of 
renewables

Lower 
Transportation 
Costs for EV 
Drivers

• Lower Electricity Costs 
for All

Source: Advancing Industry Collaboration in the EV Market (Atlas Public Policy, 2016)

http://atlaspolicy.com/rand/advancing-industry-collaboration-in-the-ev-market/


• Automakers, electric utilities, and charging 
service providers collaboration can:

• Optimize private investments

• Leverage experience

• Reduce deployment costs 

• Greater utility engagement is key 
ingredient

• Lower vehicle ownership costs by capturing 
EV benefits to ratepayer

• New approaches to electricity rates

• Greater and more rapid charging 
infrastructure deployment

• Developing synergism with existing capacity 
and required new capacity

1. Improve 
access to 

charging for 
EV drivers

2. Learn 
through 

collaboration

3. Educate 
the public 
about EV 
benefits

4. Lead by 
example

Source: Advancing Industry Collaboration in the EV Market (Atlas Public Policy, 2016)

http://atlaspolicy.com/rand/advancing-industry-collaboration-in-the-ev-market/


• Off peak rates for residential charging and 
workplace lower total cost of ownership of 
EVs

• Residential metering and rate strategies 
need creative thinking
• Evaluations needed on whole house meter vs. 

household and EV meters

• Whole house off peak rates can:
• Assist load management by encouraging off-

peak demand

• Discourage peak usage with higher peak rates 
or demand charges while offering attractive 
off-peak benefit

• Source: Effects of Utility Outreach on Plug-in Electric Vehicle 
Market Success (Argonne National Laboratory, 2016)

Principles of EV-Grid 
Integration

• Protect the reliability of the 
grid 

• Minimize cost to the electricity 
distribution system 

• Encourage transportation 
electrification 

• Provide consistent treatment 
of EVs with comparable loads

Source: An Action Plan to Integrate Plug-in Electric 
Vehicles with the U.S. Electrical Grid (C2ES, 2012)

http://www.c2es.org/docUploads/PEV-action-plan.pdf


• Smart EV integration should fill in system 
utilization gaps

• Limit need for new capacity in near term

• Utilities can help manage load effectively, especially 
with smart residential charging

• More aggressive residential and workplace 
managed charging can improve integration 
further

• Charging rates could be lower before peak demand 
period

• Consider seasonal and work-week load variations

• Time variant electricity rates should consider 
environmental and economic goals

• Low-cost charging at night can sometimes lead to 
higher emissions

• Whole-house rates can lead to less savings in areas 
with high air conditioning usage Source: Electric Vehicles as a Distributed Energy 

Resource (Rocky Mountain Institute, 2017)

Opportunity to increase grid utilization with additional 
‘Smart EV Demand’ during off-peak periods 

Off-
peak

Off-
peak

On-
peak

https://cleancities.energy.gov/files/u/news_events/document/document_url/95/2015_strategic_planning_electric_drive.pdf
http://www.eei.org/ourissues/EnergyEfficiency/Documents/EVReadinessGuide_web_final.pdf
http://www.rmi.org/pdf_evs_as_DERs


• Growing EV market requires engagement from utilities and 

regulators

• Benefits of EV-Grid integration vary by location and require local 

assessments of utility role in grid management and infrastructure 

deployment

• Utilities engagement can help all ratepayers benefit from EVs

• Utility role in support of charging infrastructure depends on market 

needs

• If properly managed, EVs can benefit consumers, the 

environment, and state economies



Nick Nigro 

nick.nigro@atlaspolicy.com



Backup slides



• 2009 RAND Corporation study found that the United 
States spends $83 billion per year to secure global 
supply and transit of oil 

• 2014 Oak Ridge National Laboratory study estimated 
that all-electric vehicle could provide over $2,000 per 
vehicle in energy security benefits in 2025

• 2015 IEA report found low prices increase 
concentration of low-cost suppliers in oil market

• Increases dependence on Middle East oil

• Leads to increase in vulnerability to supply disruptions 
and potential price shocks

• Consumers can be locked-in to decisions made when 
prices are low 

• Oil is not easily substitutable as a transportation fuel

• Creates inelastic demand causing significant economic 
losses when prices spike 

Energy 
Security 

Cost

Loss of 
Potential 

GDP

Dislocation 
Losses

Transfer of 
Wealth

http://www.rand.org/pubs/monographs/MG838.html
http://cta.ornl.gov/TRBenergy/trb_documents/2014_presentations/854_Shelby.pdf
http://www.iea.org/Textbase/npsum/WEO2015SUM.pdf
http://energy.gov/sites/prod/files/2015/07/f24/van010_liu_2015_p.pdf


• EVs that can send power out of 
their batteries can be mobile 
power sources in case of 
emergency

• Electricity can go out in a 
disaster but is usually restored 
quickly
• Conventional fuel supplies can 

take longer

• Technology is still emerging and 
sending power out of the 
vehicle is a non-standard use

Source: NASEO, 2016

https://www.naseo.org/data/sites/1/documents/publications/iREV EV Case Study.pdf


• Research shows EVs today 
have lower lifecycle 
greenhouse gas emissions 
than most conventional 
vehicles
• Average fuel economy of EVs is 

2x current gasoline vehicles

• Atlas study for Connecticut
showed EVs are only viable 
near-term pathway to 
significantly reduce 
emissions from passenger 
vehicles

Source: Cleaner Cars from Cradle to Grave (UCS, 2015)

http://www.ctgreenbank.com/wp-content/uploads/2016/09/CTGreenBank-Market-Potential-Assessment-Alternative-Fuel-Vehicles-090816-FF.pdf
http://www.ucsusa.org/clean-vehicles/electric-vehicles/life-cycle-ev-emissions


• U.S. transportation CO2 
emissions surpassed electric 
power emissions in March 
2016 for first time since 
1979

• Argonne National Lab study
found managed EV charging 
can lower the cost of adding 
renewables, potentially 
lowering grid emissions 
further

• Pacific Northwest National 
Laboratory study found 
great potential for EVs to 
address load balancing from 
wind power
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https://atlaspp.sharepoint.com/evhub/_layouts/15/guestaccess.aspx?guestaccesstoken=LNIwcfQ2xMSA36/jwjmnCJv39t0D7y1vfEob16ag1wQ=&docid=1e0290e8b34bc44099d57ebfed83fb8ec&rev=1
http://www.pnnl.gov/main/publications/external/technical_reports/PNNL-20501.pdf
http://www.eia.gov/totalenergy/data/monthly/


• EVs in electric mode have zero tailpipe emissions

• Lifecycle emissions are not zero and include upstream emissions from electrical 

grid and vehicle manufacturing and disposal

• Electrical grid rapidly reducing emissions through market forces and 

regulations

• 2016 National Academy of Sciences study found EVs powered with 

natural gas or renewables can reduce health impacts by 50% or more

• Relied on electrical grid from 2007, which has since become far cleaner

• 2016 American Lung Association study found significant human health 

benefits with greater zero emission vehicle deployment in California

http://www.pnas.org/content/111/52/18490.short
http://www.lung.org/local-content/california/documents/2016zeroemissions.pdf


• 2016 Argonne National Lab 
report finds EVs can lead to 
significant job growth

• Add 450k jobs with 5% EV 
penetration in 2025

• Over 10% of jobs in battery 
industry

• Study measures effects 
from:

• EV manufacturing and sales

• Charging sales and 
installation

• Electricity consumption 

• Construction of battery and 
vehicle manufacturing 
facilities (as needed) 

Source: Economic Impact Assessment of  E-mobility (IEA, 2016)

Job Gains from Increased EV Deployment (ZEV Scenario)

http://www.ieahev.org/assets/1/7/IEA-HEV_TCP_Task_24_-_Final_Report.pdf

