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Today, transportation is the largest source of U.S. energy-related CO2 emissions 
in the United States and is responsible for ~70% of total petroleum use.
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Source: NREL. Data from EIA Annual Energy Review

Transportation Systems are Petroleum Dependent…

Source: DOE, 2023

https://www.energy.gov/sites/default/files/2023-01/the-us-national-blueprint-for-transportation-decarbonization.pdf


…but the landscape is rapidly changing

Tesla delivers first 500-mile 
range electric semi trucks 
to PepsiCo.
– CNN (2022)

The Inflation Reduction Act will 
reduce light-duty EV purchase 
costs by $3,400 to $9,050 from 
2023-2032.
– ICCT (2023)

Battery costs have declined 90% 
since 2010 with pack prices 
expected to be $100/kWh by 2026.
– BloombergNEF (2022)

Nearly 10% of global car sales 
were electric in 2021, four 
times the market share in 2019.
– International Energy Agency (2022)

U.S. EPA proposed rules to ensure 
that two-thirds of new cars and a 
quarter of new heavy trucks sold in 
the United States by 2032 are all-
electric.
– New York Times (2023)

2022 EV sales reached 19% in 
California, 79% in Norway.
– Endgadget (2023)

Six major automakers to 
phase out new gas 
vehicles by 2035 in leading 
markets.
– Car and Driver (2021)

Amazon places an order for 
100,000 electric delivery 
vans, with thousands on the 
road today.
– Business Insider (2022)

California bans new combustion 
engine cars starting in 2035.
– Cal Matters (2022)

https://www.cnn.com/2022/12/01/business/tesla-semi-pepsi/index.html
https://theicct.org/wp-content/uploads/2023/01/ira-impact-evs-us-jan23.pdf
https://about.bnef.com/blog/lithium-ion-battery-pack-prices-rise-for-first-time-to-an-average-of-151-kwh/
https://www.iea.org/data-and-statistics/data-product/global-ev-outlook-2022
https://www.nytimes.com/2023/04/12/climate/biden-electric-cars-epa.html
https://www.engadget.com/researchers-use-novel-method-to-find-a-distant-exoplanet-175055335.html
https://www.caranddriver.com/news/a38213848/automakers-pledge-end-gas-sales-2040/
https://www.businessinsider.com/amazon-creating-fleet-of-electric-delivery-vehicles-rivian-2020-2
https://calmatters.org/environment/2022/08/electric-cars-california-to-phase-out-gas-cars/
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• Plug-in electric vehicles (PEVs*) are experiencing a 
rapid rise in popularity:

– Technology has matured; Costs have declined

– Supportive policies for clean transportation have 
incentivized adoption and promoted awareness

– Automakers are bought in with more model options 
being announced and becoming available

• PEVs offer a pathway to decarbonize on-road 
transportation when charged with clean electricity.

• Continued rapid growth in PEV adoption now 
expected for passenger vehicles as well as medium- 
and heavy-duty trucks and other applications (off-
road, planes, ships, etc.).

Electric Vehicles: a Success Story

“Few areas in the world of clean 
energy are as dynamic as the 

electric car market.”

*PEV and EV are used interchangeably in this presentation
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EV Sales are Growing...
• In 2019, 2.2 million EVs were sold, 

~2.5% of global car sales. 

• In 2020, the overall car market 
contracted but EV sales bucked the 
trend, rising to 3 million and 
representing 4.1% of global car sales.

• In 2021, EV sales more than doubled to 
6.6 million, representing ~9% of the 
global market.

• In Sept. 2022, EV sales were 17% of 
the global market (BEVs were 13%)

Source: IEA, 2022

Global M
arket Share

Others     |     China     |     United States     |     Europe

U.S. EV Sales Share
2019: 2.1% (IEA)
2020: 2.2% (IEA)
2021: 4.6% (IEA)
2022: 5.6% (KBB)

~7% in the U.S.

https://www.iea.org/commentaries/electric-cars-fend-off-supply-challenges-to-more-than-double-global-sales
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Charging a Major Concern for Potential PEV Buyers

• Recent survey shows that 6 in 10 
Americans who aren’t yet sold on PEVs 
were concerned about where and when 
they would charge (61%) and how far that 
charge will take them (55%), i.e., “range 
anxiety”.

• Early charging patterns are home-
dominant (>80% of charging), but many 
future PEV owners may not have access 
to a home charger.

• Recent study shows EV “discontinuance” 
related to dissatisfaction with the 
convenience of charging and not having 
level 2 (240-volt) charging at home.

Source: Consumer Reports survey of 8,027 U.S. adults in early 2022 

https://doi.org/10.1038/s41560-021-00814-9

https://www.consumerreports.org/hybrids-evs/interest-in-electric-vehicles-and-low-carbon-fuels-survey-a8457332578/?utm_source=newsletter&utm_medium=email&utm_campaign=newsletter_axioswhatsnext&stream=science
https://doi.org/10.1038/s41560-021-00814-9
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Ambitious goals to grow domestic EV and EV 
charging markets through 2030:

– 500,000 PEV chargers
– 50% of LDV sales as ZEV

Backed by new federal policies and support:
– 2021 Bipartisan Infrastructure Law includes $7.5 

billion to build out a national network of EV 
chargers.

– 2022 Inflation Reduction Act provides federal tax 
credits for EV infrastructure, EV purchases, and 
domestic mining and manufacturing.

EV Charging a Priority for Federal Government

Major Uncertainty: EV charging infrastructure 
requirements are hard to predict over time; 
challenging to plan for...
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Preparing for EVs: not if but when, where, and how much?

Where EVs are adopted How EVs are operated How EVs are charged

source: NREL source: Wood et al. source: EVI-Pro Lite

• Which regions, communities, 
households are likely to 
adopt EVs?

• What types of EVs will be 
adopted?

• How quickly will EVs be 
adopted?

• How do driving requirements 
vary by region or household?

• Where are EVs parked during 
the day?

• Do EV travel patterns differ 
from conventional vehicles?

• Can EVs charge while at 
home, work, or in public?

• How do EV drivers prefer to 
charge, and will this change 
over time?

• Can EVs shift (in time) or 
modulate their loads?

https://www.energy.gov/sites/default/files/2021-06/elt202_bennett_2021_o_5-14_752pm_KS_TM.pdf
https://cet.inl.gov/ArticleDocuments/INLLTD-17-43384.pdf
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Network Planning Tools
How many ports are needed in my area? 

What kind? Where?
Site Design Tools

What is the optimal configuration for my 
site? What is the expected load profile? 

Would I benefit from storage?

Network & Station Economics
What does it cost to charge? How can 

this be reduced?

EVI-X: Modeling Tools for Forward Looking Analysis

https://www.nrel.gov/transportation/evi-x.html

https://www.nrel.gov/transportation/evi-x.html
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EVI-X: Site Design

EVI-EnSite – agent-based charging station modeling 
and analysis tool to investigate site operating 
requirements.

• Charging Station design parameters:

– Station power capacity
– Number of ports
– Port power capacity

• Answers questions such as:
– How should EV charging stations be designed?

– How much queuing is expected at a proposed 
station?

– What site-level control policies can reduce grid 
requirements while limiting inconvenience?

– What is the average utilization of a station?

– What is the total power demand of a station?

https://www.nrel.gov/transportation/evi-ensite.html

EVI-EnSite simulates EV station operations, producing site load profiles and 
performance metrics like station peak and average power demand, energy delivered by 
port type, and vehicle queuing statistics.

Example Station Load 
Profile

EVI-EnSite
EV Infrastructure: Energy 

Estimation & Site 
Optimization Tool

https://www.nrel.gov/transportation/evi-ensite.html
https://www.nrel.gov/transportation/evi-ensite.html
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EVI-X: Network/Station Economics

1 Borlaug et al., 2020, “Levelized Cost of Charging Electric Vehicles in the United States”, Joule
2 Bennett et al., 2022, “Estimating the Breakeven Cost of Delivered Electricity to Charge Class 8 Electric Tractors”, NREL/TP

EVI-FAST – EV station financial analysis tool

• Publicly accessible tool for in-depth financial scenario 
analysis of EV charging stations.

• Highly configurable – inputs include station design 
(power capacity), utilization, costs (equipment, 
installation, and operating), incentives, and financing 
assumptions.

• Calculates financial performance metrics including 
investor payback period, net present value, and the 
levelized cost of charging ($/kWh) for each station 
scenario.

• Used in multiple recent DOE analyses1,2

Breakdown of Station LCOC ($/kWh)

EVI-FAST estimates the levelized cost of charging (i.e., the 
breakeven cost of charging inclusive of capital expenses (e.g., EVSE), 
operating costs (e.g., electricity purchases), and financing 
assumptions) for EV charging stations.

https://www.nrel.gov/transportation/evi-fast.html

https://www.nrel.gov/transportation/evi-fast.html
https://www.nrel.gov/transportation/evi-fast.html
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EVI-X: Network Planning
EVI-Pro is a simulation model that:

– Models typical daily charging demands for EVs
– Designs supply of infrastructure to meet demand

Models EV driver charging behaviors for a given set of assumptions 
around EVSE access and charging preferences.

Originally developed through a collaboration with the California Energy 
Commission, EVI-Pro has been applied in multiple city-, state-, and national-
level studies

EVI-RoadTrip estimates EV 
charging demands along 
highway corridors for long-
distance travel (road trips).

https://www.nrel.gov/transportation/evi-pro.html https://www.nrel.gov/transportation/evi-roadtrip.html

EVI-OnDemand estimates DC fast charging infrastructure requirements 
for ride-hail EVs considering:

– Local weather/driving conditions
– Typical driver shift lengths
– Home charging access for ride-hail drivers

https://www.nrel.gov/transportation/evi-pro.html
https://www.nrel.gov/transportation/evi-roadtrip.html
https://www.nrel.gov/transportation/evi-pro.html
https://www.nrel.gov/transportation/evi-roadtrip.html


Need:There is a need for integrated systems modeling 
and analysis to better assist public/private 
stakeholders in preparing for the U.S. energy 
transition… 



Image: ARCGIS

“The 2030 National Charging Network” Study
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Study Objective

Primary Research Questions:
– What are the charging demands and how much 

charging infrastructure is needed to support high 
levels of EV adoption by 2030?

– Which types of EVSE should be prioritized and 
where?

– What will it cost to build out the EVSE network over 
time? 

Major Uncertainty: EV charging infrastructure requirements are hard to 
predict over time; challenging to plan for...

TEMPO-modeled national light-duty PEV adoption trajectories

https://www.nrel.gov/transportation/tempo-model.html
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Scope of Modeling

by...

Ports Hourly Energy Costs

focus of this study

Outputs: EVSE port counts and costs

Vehicle Segment: Personally-owned light-duty vehicles

Timeframe: 2022 - 2030

Spatial Resolution: 986 CBSAs/rural-state areas (see below)

EVSE Types: (see EVSE Taxonomy table)

Outputs:

Spatial 
Resolution

47 rural state areas

EVSE Taxonomy
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Modeling Approach
National modeling framework standardizes inputs and combines outputs for each of the light-duty 
EVI- demand models. 

Captures regional differences in EV charging demands and port requirements due to differences 
in travel patterns, residential charging access, PEV adoption rates, vehicle type preferences, and 
weather conditions.
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Baseline Assumptions

2030 PEV chassis 
mix = new LDVs 

(MY2019-22)

2030 PEV spatial 
distribution skewed 
toward 2022 PEV & 

HEV distribution

Demand-Side Assumptions: Baseline Scenario
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Home Charging Access

Low: Scenario 2 – only PEV drivers with existing electrical 
access where the vehicle is parked can charge at home 
(Ge et al.)

High: Scenario 5 – Assumes all PEV drivers who can park 
their vehicle in a location where electrical access can be 
installed can charge at home (Ge et al.)

Baseline: 50% Scenario 2, 50% Scenario 3 (Ge et al.)

https://www.nrel.gov/docs/fy22osti/81065.pdf

Home Access Scenarios:

https://www.nrel.gov/docs/fy22osti/81065.pdf
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Key Findings (1/5)

Convenient and affordable charging at/near home is core to the ecosystem but must be complemented by 
reliable public charging:

– 26.8 million Level 1 and Level 2 charging ports in privately accessible locations [96% of ports, 52% of investment]
(single-family homes, multifamily properties, and restricted access workplaces)

– 1 million Level 2 charging ports in publicly accessible locations [4% of ports, 9% of investment]
(near high-density neighborhoods, public access workplaces, and other long-dwell locations)

– 182,000 fast charging ports in publicly accessible locations [<1% of ports, 39% of investment]
 (grocery stores, convenience stores, and other short-dwell locations)
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Key Findings (2/5)

Continued growth and investment in 
the EV charging network will be 
required to meet 2030 sales targets.

– High uncertainty around cost 
requirements due to  significant site-
level variability in EVSE equipment 
and installation costs.

– Significant public and private 
investments in EV charging have 
already been made and will need to 
continue through the end of the 
decade. 

*Cumulative Investment is defined as capital expenses for equipment and 
installation necessary to support EV charging. Costs of grid upgrades and 
distributed energy resources have been excluded from these estimates; 
however, these can be significant and will ultimately be critical for building 
out the national charging network.

*

*
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Key Findings (3/5)

Charging demands and infrastructure 
requirements vary by vehicle type 
and for those with/without home 
charging.

– Larger vehicles = higher energy 
demands

– PHEVs have lower electricity 
demands (smaller batteries) than 
BEVs and may rely more on public L2 
charging*

– Without home charging, drivers rely 
more on workplace and public 
charging networks for daily travels. 

*this study assumes that PHEVs are incapable of DC fast charging
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Key Findings (4/5)

The public DC fast charging network will serve 
multiple use cases:

– The majority (65%) of demand is in support of 
daily travel (community charging), particularly 
for those without reliable home or workplace 
charging.

– 21% of demand from ride-hail EVs, a 
disproportionate share compared to other LDVs.

– 14% of demand from long-distance travel 
(corridor charging), though these stations are 
critical for providing comprehensive national 
coverage (reducing ”range anxiety”).
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Key Findings (5/5)

The composition of the public charging network will vary regionally. 
– Densely populated areas will require significant investments to support those in multi-family homes without a home 

charger and for ride-hailing electrification.
– More rural areas will require fast charging along highways to support long-distance travel for those passing through 

(see below).

Higher share of 
charging demand from 
road-trippers passing 
through the region

Google Maps
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Report Available Now!

https://www.nrel.gov/docs/fy23osti/85654.pdf

Also includes:
• Detailed results and discussion for baseline and 11 

sensitivity scenarios.

• Downloadable data files containing detailed results (PEVs 
and port counts) at the state- or CBSA-level for all 
scenarios (2025 and 2030).

. . .

Example data file (2030 baseline – Alabama)

The 2030 National Charging Network:
Estimating U.S. Light-Duty Demand for 
Electric Vehicle Charging Infrastructure

https://www.nrel.gov/docs/fy23osti/85654.pdf
https://data.nrel.gov/submissions/214


EVI-Pro Lite
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Public Planning Tools Promote Sound Investments

Sophisticated (yet simple to use) public planning tools are valuable for a variety of 
stakeholders, leading to:

– Improved understanding of current and future landscapes. 

– Effective implementation of costly programs and initiatives.
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EVI-Pro Lite: Overview

Load Profile TabCharging Need Tab

“Charging Need” tab (left) estimates EVSE port requirements while “Load Profile” 
tab (right) estimates EV load profiles

EVI-Pro Lite Objective: 
Make analytic capabilities of EVI-Pro model 
accessible to broad group of stakeholders for 
EVSE investment decisions.

Approach: 
Develop a simplified, web-based interface for 
EVI-Pro that gives users access to a limited 
number of critical input variables.

Capabilities: 
– “Charging Need” tab: estimates EVSE 

port requirements for a region.
– “Load Profile” tab: estimates EV charging 

load profile for a region.

https://www.afdc.energy.gov/evi-pro-lite

Recent 2023 update

https://www.afdc.energy.gov/evi-pro-lite
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EVI-Pro Lite: “Charging Need” Update

“Charging Need” 1.0 “Charging Need” 2.0

Enhancements:
– Previous EV fleet size and home 

charging access input 
constraints removed.

– Incorporates region-specific 
travel behaviors (aligned with 
50x30 approach).

– Improved EV chassis type 
representation including sedans, 
C/SUVs, pickups, & vans.

– More detailed outputs including 
port requirements by EVSE power 
level and detailed location types 
(e.g., retail, healthcare facility, 
etc.)

– Refreshed user interface

https://www.afdc.energy.gov/evi-pro-lite

https://www.afdc.energy.gov/evi-pro-lite


Medium-/Heavy-Duty EV Charging
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Beyond Cars: M/HD EVs are Becoming a Reality

Source: https://doi.org/10.1016/j.isci.2023.106751

• Medium and heavy-duty vehicles (M/HDVs) are the 
2nd largest source of transport-related CO2 emissions 
in the U.S. (~25% of total).

• M/HDVs are also a major source of local air pollutants 
that negatively impact urban air quality and human 
health.

• Battery electric vehicles (EVs) offer a promising 
decarbonization pathway for MHDVs as battery 
technologies continue to improve and costs decline.

• Certain M/HDV applications could electrify sooner 
than LDVs, since:

– Most M/HDVs are driven more than LDVs & EVs have 
lower operating costs

– Fleet decisions are driven by economics (total cost of 
ownership)

https://doi.org/10.1016/j.isci.2023.106751
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M/HDV Charging Paradigm

Charging M/HD EVs involves more options 
than traditional refueling paradigms. 
• Depot charging can cover a significant 

portion of total energy demands for return-
to-base operations.

• Opportunity charging (e.g., while 
loading/unload or on break) could maximize 
operational efficiency.

• Public en-route charging will be needed as a 
“safety net” and for long-haul operations.

Source: https://doi.org/10.1016/j.isci.2023.106751

https://doi.org/10.1016/j.isci.2023.106751
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Heavy Truck Charging Depends on Multiple Factors
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Findings: 
• kW-level off-shift charging (≤350 kW) can 

provide significant share of total energy demands 
(even for long-haul).

• MW-level mid-shift charging crucial for long-haul 
and some regional/local trucks (assuming no 
change to existing operations)

Source: https://doi.org/10.1016/j.rset.2022.100038

https://doi.org/10.1016/j.rset.2022.100038
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Expectations: LDV vs. M/HDV Charging

VS

Fewer vehicles with 
higher electricity 
demands

Power level: tens of kW 
to 1+ MW per vehicle

Charging is more 
geographically 
concentrated

LDVs M/HDVs
Spend less time parked, 
but more predictable 
operations could enable 
managed charging

More vehicles with 
lower electricity 

demands

Charging is 
geographically 

distributed

Power level: several kW 
to hundreds of kW per 

vehicle

Spend 95% of the time 
parked (opportunity for 

managed charging)



Conclusions
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Conclusions
• Ambitious goals to grow domestic EV and EV charging markets through 2030:

– 500,000 PEV chargers
– 50% of LDV sales as ZEV

• EV charging infrastructure requirements are hard to predict over time; challenging to plan for...

• Sophisticated (yet simple to understand) public planning studies and tools are valuable for 
stakeholders, leading to:
– Improved understanding of current and future landscapes. 
– Effective implementation of costly programs and initiatives.

• NREL can help! NREL has published many studies and has the tools/capabilities to assist with 
decision making around EV charging loads and infrastructure demands:

– NREL Transportation Research: https://www.nrel.gov/transportation/

– EVI-X: https://www.nrel.gov/transportation/evi-x.html

– The 2030 National Charging Network study:  https://www.nrel.gov/docs/fy23osti/85654.pdf

– EVI-Pro Lite: https://afdc.energy.gov/evi-pro-lite

https://www.nrel.gov/transportation/
https://www.nrel.gov/transportation/evi-x.html
https://www.nrel.gov/docs/fy23osti/85654.pdf
https://afdc.energy.gov/evi-pro-lite
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Thank You!
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Energy, LLC, for the U.S. Department of Energy (DOE) under Contract No. DE-AC36-08GO28308. Funding 
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Source: NREL Electrification Futures Study 
https://www.nrel.gov/analysis/electrification-futures.html

Trans

Growing EV adoption will increase 
electricity demands, requiring 
investments in generation, 
transmission, and distribution 
systems. 

EFS High scenario, 2050:
– Total electricity demand increases 

~50% from 2018 to 2050.
– Transportation share of electricity 

use increases from 0.2% in 2018 to 
23% in 2050 (1,424 TWh electricity 
consumption increase).

Large-Scale Economy-Wide Electrification

Electrify Everything!

https://www.nrel.gov/analysis/electrification-futures.html
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Potential Supply-Side Challenge: EV-Grid Integration

source: https://doi.org/10.1038/s41560-021000855-0 

Typical Electric Distribution System

• Grid capacity plays a key role in determining optimal locations for EVSE deployments.

• The entire system of distribution equipment must be capable of supporting the peak 
load demand for all downstream loads.

• High-power EVSE for fast charging of 
LDVs and depot charging of M/HDVs 
typically require large 
interconnections.

• Larger interconnections to the 
distribution grid will likely require the 
installation of upgraded distribution 
equipment or the use of peak 
demand mitigation tactics.

EVSE: electric vehicle supply equipment

https://doi.org/10.1038/s41560-021000855-0
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New class of 
models needed 

to assess the 
integration of 

EVs onto power 
systems 

Source: https://doi.org/10.1088/1748-9326/abcb38

Unmanaged EV charging could 
worsen the ”duck” curve

With the right incentives and infrastructure, 
managed EV charging could flatten the ”duck” 
curve and increase renewables penetration

Critical for Grid Integration: When & Where EVs Charge

https://doi.org/10.1088/1748-9326/abcb38
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• Managed charging (V1G) is shown to 
consistently provide hundreds of dollars 
in investment cost savings per EV each 
year. 

• Bidirectional (V2G) capability can lead 
to further cost savings; but the extent 
depends on system characteristics, EV 
adoption and willingness to participate, 
flexibility limitations, and enablement 
costs.

• Effective V1G and V2G programs 
recognize that EVs are first-and 
foremost-vehicles (i.e., primary 
purpose to provide mobility).

Source: https://doi.org/10.1039/D1EE02206G

EVs Can Support the Grid
$ $ $

https://doi.org/10.1039/D1EE02206G
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Location of Personal LDVs by Time of Day

Light-duty vehicles parked 
95% of the time

Heavy-duty trucks parked approx. 60% 
(long-haul) to 75% of the time (local)

Significant opportunity for managed charging!

Managed Charging: Doing more with less
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EV Load Forecasting: Challenges

Moving Targets: EVs are still a relatively early-stage market. Rapid 
tech. improvements and new policies are consistently resetting 
expectations.

EV Outlooks: 2016-2019 EV Outlooks: 2018-2012

Source: BloombergNEF (BNEF), IEA, OPEC, BP, ExxonMobil, EIA. Note: IEA is their base-case (state policy scenario for 2020 through 2022). BNEF includes 
BEVs and FCVs (excl. PHEVs). OPEC includes BEV, PHEV, and FCV. IEA reports are BEVs only. All other reports include BEV and PHEV. 
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EV Load Forecasting: Challenges

Moving Targets: EVs are still a relatively early-stage market. Rapid tech. improvements and new policies are consistently 
resetting expectations.

Potential Technology Breakthroughs: Difficult-to-foresee trends and disruptions could 
impact future EV adoption, use, and charging behaviors in ways that reshape projections.
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EV Load Forecasting: Challenges
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Difficult to achieve

Source: adapted from St. Olaf College

Moving Targets: EVs are still a relatively early-stage market. Rapid tech. improvements and new policies are consistently 
resetting expectations.

Potential Technology Breakthroughs: Difficult-to-foresee trends and disruptions could impact future EV adoption, use, and 
charging behaviors in ways that reshape projections.

Increased Resolution → Higher Uncertainty: 
Sacrificing accuracy for precision can have disastrous 
consequences for proactive planning.

https://wp.stolaf.edu/it/gis-precision-accuracy/


NREL    |    53

EV Load Forecasting: Challenges

Moving Targets: EVs are still a relatively early-stage market. Rapid tech. improvements and new policies are consistently 
resetting expectations.

Potential Technology Breakthroughs: Difficult-to-foresee trends and disruptions could impact future EV adoption, use, and 
charging behaviors in ways that reshape projections.

Increased Resolution → Higher Uncertainty: Sacrificing accuracy for precision can have disastrous consequences for proactive 
planning.

Supply-side Considerations & Interdependencies: Large charging hubs take supply-side 
considerations (e.g., hosting capacity) into their siting criteria, ultimately informing 
spatiotemporal electricity demands.

Location A

Location B

distribution capacity

existing load

hosting capacity

distribution capacity

existing load

hosting capacity

Supply

adapted from EPRI

0a 0a12p
Upgrades required…

No upgrades required

Demand
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EV Load Forecasting: Challenges

Moving Targets: EVs are still a relatively early-stage market. Rapid tech. improvements and new policies are consistently 
resetting expectations.

Potential Technology Breakthroughs: Difficult-to-foresee trends and disruptions could impact future EV adoption, use, and 
charging behaviors in ways that reshape projections.

Increased Resolution → Higher Uncertainty: Sacrificing accuracy for precision can have disastrous consequences for proactive 
planning.

Supply-side Considerations & Interdependencies: Large charging hubs take supply-side considerations (e.g., hosting capacity) 
into their siting criteria, ultimately informing spatiotemporal electricity demands.

Data gaps: Useful data is often siloed across multiple organizations.

EV Manufacturers EV Station Operators Utilities
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Uncertainty in EV Load Projections

Less confident* More confident*

LDV home charging

LDV work/public 
charging

LDV fast charge hubs

M/HDV fast charge 
hubs

M/HDV depot charging

Higher grid impact*

Lower grid impact* *conceptual

More concentrated 
electricity demands

High uncertainty + High impact 
= more research required!
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