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EV ADOPTION TRENDS 
AND CHARGING 
TECHNOLOGIES



© LUX RESEARCH,  INC.   |  All rights reserved.  |  Lux Proprietary and Confidential 4Data source: IEA

• Cars and medium-duty vehicles like taxis and 
vans will hold the largest sales share. 

• Buses and trucks account for about 30% of 
demand due to their larger battery packs and 
longer travel distances.

• Diverse charging methods create varied 
electricity demands and load profiles.

• Utilities and grid operators must deliver 
reliable, continuous power. 

12% OF THE GLOBAL 
ELECTRICITY DEMAND
By 2030, EVs will need 747,000 GWh to 
operate, a 350% increase over 2024 levels
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https://www.iea.org/data-and-statistics/data-tools/global-ev-data-explorer
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CHARGING 
TECHNOLOGIES
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5 KEY EV CHARGING TECHNOLOGIES
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Wireless charging 

22–150 kW

Wireless on-road charging 

22–150 kW

Slow charging 

<22 kW

Fast charging 

22–3,750 kW

Battery swapping

22–150 kW
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KEY STAKEHOLDERS
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STAKEHOLDERS’ PRIORITIES

Drivers

• Avoid software 
glitches

• Minimize range 
anxiety

• Extend battery life

• Improve charging 
efficiency 

Utilities

• Provide reliable 
power

• Minimize grid 
infrastructure 
upgrades 

• Leverage behind-
the-meter (BTM) 
assets to provide 
grid support

Automakers

• Make profitable EVs 
that consumers 
want.

• Expand into new 
markets and 
explore new 
monetization 
opportunities

CPOs

• Stay relevant in the 
EV charging space

• Minimize charging 
infrastructure 
deployment 
timelines and on-
site upgrades

• Generate new 
revenue streams
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SOLVING NEEDS WITH 
BATTERY SWAPPING

https://www.catl.com/en/news/6342.html
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AVOIDING RANGE 
ANXIETY
Swapping mimics conventional refueling 
times
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SIMPLER 
COMMUNICATIONS
Battery swapping reduces software bugs, 
improving reliability and convenience

Wired charging

Battery swapping

Cellular/Wi-Fi
Cellular/Wi-Fi

ISO 15118

OCPI*

OCPP**
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IMPROVED GRID 
MANAGEMENT
Swapping needs reduced grid 
connection, easing power management

Charging Power for a 100-EV Fleet (MW)

1.3× reduced grid 
connection

1.5× reduced grid 
connection
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L U X  T A K E

13Image source: InsideEVs

A grid connection remains necessary to support fast-
charging infrastructure. However, by combining solar and 

energy storage, sites can avoid lengthy grid queuing, 
significantly accelerating deployment.

CASE STUDY

Tesla Oasis Supercharger project:

• Largest installation to date, featuring 168 V3 stalls

• Each charging stall delivers up to 250 kW of power

• Uses a 1.5-MW grid connection

• Gets support from a BTM solar and battery system 

Tesla expands charging network, co-locating 
solar and storage

https://insideevs.com/news/764997/worlds-largest-tesla-supercharger-project-oasis/
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BATTERY SWAPPING 
ECONOMICS IN FLEETS

https://cleantechnica.com/2025/04/08/new-ev-battery-swapping-stations-are-optimized-for-thailand-tourists-and-logistics-hubs/
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• China benefits due to its mature battery 
supply chain.

• Battery swapping avoids charging with high C-
rates, improving battery cycle life.

• Optimal swapping station siting is a challenge 
due to lack of centralized depots.

SWAPPING SUITS 
TAXIS BEST
Swapping is the most cost-effective 
charging type for a fleet of 50,000 taxis

Battery swapping % of savings vs. fast charging, 
50,000 EV taxi fleet (%)
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• Centralized charging depots enable optimal 
siting and unlock energy optimization 
opportunities.

• Upfront costs can be reduce via battery-as-a-
service (BaaS) models, accelerating adoption.

• Limited battery pack energy density and travel 
distance demand 50% additional batteries.

BaaS FUELS THE SHIFT 
TO E-TRUCKING
Battery swapping maximizes vehicle 
uptime, improving operations

Battery swapping % of savings vs. fast charging, 
20,000 HDT* Fleet (%)
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L U X  T A K E

17Image source: CATL

With over 45% of the domestic battery market, clients 
should recognize that CATL is uniquely positioned to 

reshape the battery-swapping landscape by promoting 
battery standardization. 

CASE STUDY

CATL’s battery swappable pack for trucks:

• Supports modular configurations

• Claims compatibility with 95% of trucks from 12 
OEMs 

• Working with Chinese OEMs to develop 
interoperable chassis and packs (Qiji Energy)

CATL aims to accelerate electrification with 
swappable battery tech for trucks

https://www.catl.com/en/news/6342.html
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BATTERY SWAPPING SERVES MOST 

Priority Battery swapping Fast charger Battery-integrated 
fast charger

Minimizes range anxiety?

Can minimize grid and on-site 
infrastructure upgrades?
Can provide grid support or 
optimize BTM energy use?

Can unlock new 
revenue streams?

Can reduces upfront 
costs for consumers?

Is interoperable with 
all vehicle types?
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1 2 3

Battery swapping and 
fast charging are not 
mutually exclusive.

Fleets should prioritize 
battery swapping over 
wired charging due to its 
lower TCO, minimal 
vehicle downtime, and 
faster installation, despite 
the presence of both 
systems.

19

KEY TAKEAWAYS

Accelerating HDT and 
MDT via swapping.

Battery swapping can 
speed up HDT and MDT 
electrification. Early 
adoption and regional EV 
incentives, combined 
with partnerships with 
Chinese automakers 
using innovative business 
models, shorten 
deployment timelines.

Battery swapping eases 
grid load.

Battery swapping 
provides grid operators 
with storage capacity and 
helps reduce peak 
demand, minimizing the 
need for costly 
infrastructure upgrades.
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Our mission is to advise leaders about commercially viable 
science and technology to enable sustainable innovation. We 
deliver research and advisory services to inspire, illuminate, and 
ignite innovative thinking that reshapes and grows businesses. 
Using quality data derived from primary research, fact-based 
analysis, and opinions that challenge traditional thinking, our 
experts focus on finding truly disruptive innovations that are 
also realistic and make good business sense.

The “Lux Take” is trusted by innovation leaders around the 
world, many of whom seek our advice directly before placing a 
bet on a startup or partner — our clients rely on Lux insights to 
make decisions that generate fantastic business outcomes. We 
pride ourselves on taking a rigorous, scientific approach to 
avoid the hype and generate unique perspectives and insights 
that innovation leaders can’t live without.
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