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Electric vehicles (EVs) command a growing share of the world vehicle market.
Wood Mackenzie’s “electric shock™ scenario explores how three forces - oll
supply shocks, policy decisions and technological innovation — could converge
to accelerate that growth and send EV adoption into overdrive, with implications

for oil, power and metals.

Under our electric shock scenario, global oil demand
could fall to 99 million barrels per day (b/d) in 2040,
bringing forward the closure of about 40 oil refineries
around the world.

Neither metals nor electricity supply would be an
iInsurmountable obstacle to faster EV growth. Additional
investment to the tune of USS45 billion in the supply of
metals, particularly copper, would support 50% growth in
the global EV stock by 2040 - as long as new capital flows
into high-risk jurisdictions.

If electricity suppliers and regulators can shift EV charging
to periods of ample power supply, grids can be kept stable
and charging costs competitive even as power demand
fromEVsrises.

In this edition of Horizons, we explore the potential for such
accelerated EV growth and set out signposts - indicators
such as high oil prices, EV costs and geopolitical flashpoints
like the Middle East confiict - that will signal whether our
electric shock scenario is set to become areality.


https://www.woodmac.com/horizons/iran-war-scenarios-and-the-future-of-energy/
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Just cruising: our base case for EVs through 2040

EV sales are growing at radically different speeds around the world. In the
US, passenger EV sales in the first five months of 2026 were down 33%
from the same period of 2025, after tax incentives were withdrawn.

In Europe, EV sales were up 30% over the same period. In China, a steep
downturn in gasoline car sales lifted the market share of EVs from 33%

iNn Q2 2025 to 42% in Q2 2026, despite a small fall in volume.

Wood Mackenzie's base case projects that this growth will continue. We
forecast EVs to jump from 49 of the global passenger and commercial
vehicle fleet in 2025 to 25% in 2040.

On a total-cost-of-ownership (TCO) basis, EVs have already reached
purchase price parity with gasoline or diesel vehicles in China. Our base
case projects that this milestone is reached by 2030 in Europe and by
20335 inthe US.

In this report, EVs refer to battery-electric vehicles only, excluding plug-in
nybrids.

We forecast EVs to jump from 4% of the global passenger
and commercial vehicle fleet in 2025 to 25% in 2040

Figure 1: China has the cheapest EVs by far
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Why we could be at an EV inflection point

Our electric shock scenario identifies three issues that could fuel EV sales even more.

Governments accelerate investment EV technologies can progress faster.
in EV supply chains to strengthen . China is making rapid progress on

* resilience to oil market shocks, such innovations in battery technology,
as that delivered by the Middle East including five-minute charging, advanced
conflict. Policymakers around the world lithium iron phosphate (LFP) batteries
may conclude that increased licensing of and sodium-ion batteries. Western
Chinese EV technology is essential to nations could use government support
strengthen resilience to oil price volatility, to spur domestic innovation.

while also ramping up domestic EV
supply chains.

{) High fuel prices prompt consumers
to switch to EVs. Persistently high oil
* prices could be a turning point for
consumers to switch to EVs to cut
fuel costs.
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China: the global motor of faster EV adoption

With the explicit support of the state through government-backed loans, Figure 2: EVs will only get cheaper

China's EV sector is oversupplied. Production exceeded domestic sales by Global EV total-cost-of-ownership comparison: base case vs electric shock scenario, 2040
around 50% in 2025. As a result, most EV manufacturers operate with thin

financial margins and are hunting for growth.

0%

In our electric shock scenario, we model a future in which China’s - -
government acts decisively to boost EV sales. Measures include new 59
restrictions on gasoline consumption, a full purchase tax exemption on
EVs and larger up-front sales credits. 0%
These policy steps would cut the total cost of EV ownership in China by
about 30%, meaning China’'s EV sales would rise from 8.9 million last year -15%
t0 29.9 million in 2040 under our electric shock scenario.

. . . . _ -20%
The scenario also projects a surge in China’s EV exports. EV manufacturing
capacity increases by 50% by 2035. With growing economies of scale,

Chinese manufacturers will have cost bases that enable them to sell into ~25%
markets across the Global South.
-30%

-35%
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Source: Wood Mackenzie Integrated Demand Model
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Emerging markets:
a tidal wave of Chinese EV expansion

Power infrastructure, EV affordability ana
fossil-fuel subsidies hinder emerging-market
EV adoption in our base case. However, high
oil prices create an incentive to accelerate
the switch.

Thereis a swelling tide of Chinese EVsin
emerging markets. In Mexico, sales of Chinese
EVs ballooned from around 3,000 in 2023 to
nearly 80,000 in 2025. Chinese EVs now make
up 6% of all Mexican car sales, a substantial
featin just two years.

Under our electric shock scenario, Chinese EV
imports cut emerging market EV costs by 28%.
Cheaper Chinese vehicles translate into big
market gains, capturing nearly 309 of emerging
market sales by 2040, double the share in our
base case.

Chinese investments in charging infrastructure
and declining fossil-fuel subsidies boost the
total EV stock in emerging markets by 85%
under our electric shock scenario compared
with our base case in 2040.

Europe: a grand bargain -
trading tariffs for factories

Decarbonisation has long been Europe’s answer
to its high oil import dependence. In 2025, EVs
had a 3% share of Europe’s vehicle fleet. That
rises to 35% by 2040 in our base-case forecast,
driven by purchase incentives and continent-
wide emission reduction goals.

With national budgets stretched thin, Europe
adopts a €0.12/litre fuel tax to fund €10,000
EV purchase credits, maintaining budget
neutrality in our scenario.

So farin 2026, Europe’s auto giants have
announced some 60,000 layoffs, with more
potentially on the horizon. Our scenario
assumes a "grand bargain” for Europe to
protect jobs that trades tariff relief for
Chinese investment in local manufacturing.

New Chinese-backed factories, tariff
reductions and fuel tax-funded purchase
credits could lower the TCO for EVsin Europe
by 23% in 2040 under our electric shock
scenario. As aresult, it projects a 53%
increase in the total EV stock by 2040.

Our scenario assumes a ‘grand bargain’ for Europe
to protect jobs that trades tariff relief for Chinese
investment in local manufacturing
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United States: global competition
propels US EV investment skyward

Abundant oil supplies mean the US has less
of an incentive to shift to EVs than many other
countries. Our base-case forecast seesEVs
rising from 3% of the vehicle fieet today to
20% in 2040.

Even if the Democrats brought back EV
incentives with a White House win in 2028,
tariffs on Chinese EV imports would likely
remain in place. Direct Chinese investment
in US EV manufacturing will probably remain
off the table.

Without advanced battery technologies, the
US auto sector is at risk of ceding its home
market to non-Chinese EVs and falling behind
competitors internationally.

Under our electric shock scenario, policy
support encourages foreign direct investment
and directs state capital to EV supply chains.
Automakers launch new greenfield EV plants
that employ modular technologies, reducing
EV production costs by up to 50% from
current standards.

Under this scenario, increased government
support and technological innovation cut the
TCO for US EVs by 25%. EVs reach TCO parity
with gasoline vehicles in 20371, two years earlier
than our base case. By 2040, the USEV fleet is
512 larger than our base case.

The world’s public EV charging network
can absorb a surge in EVs near term

The world's 7 million public ports can absorb
near-term EV growth. The five-year build-out of
public charging has outpaced EV sales, leaving
1526 utilisation across all major markets as of
end 2025. Sales growth in our electric shock
scenario would soon consume that slack,
requiring a second wave of elevated
infrastructure build-out to keep pace.

China would need a further 4 million ports by
2040, corresponding to about USS200 billion
more in additional investment, a 25% increase
from our base case. Europe would require an
extra USS108 billion over the same period to
create 2.7 million additional ports above our
base case. The US build-out would be smallest,
reflecting slower EV adoption; our electric
shock scenario implies just 500,000 ports
above our base case by 2040.

Without advanced battery
technologies, the US auto sector is
at risk of ceding its home market to
non-Chinese EVs and falling behind
competitors internationally

Figure 3:The global EV fleet is set to take off

Share of EVsin the passenger and commercial fleets under our base-case

and electric shock scenarios

ROW

US

EU27+UK

China

0% 10% 20% 30% 40%

W 2026

Source: Wood Mackenzie Integrated Demand Model

M 2040 - Base case

50% 60% 70%

B 2040 - Electric shock scenario

80%

90%



m Horizons | Electric shock: how electric vehicles could hit the accelerator

Load management keeps grids stable
and charging prices competitive

To accommodate higher power demand from EVs, countries
will need to expand managed charging - programmes that
shift charging to times when the grid has ample supply and
costs are lowest.

This includes utilities managing home charging to smooth
peak demand and consumers aligning charge times with
renewable generation or periods of available excess grid
capacity. In our electric shock scenario, we expect EV owners
to increasingly cede control over when their vehicles charge
in return for cheaper home charging.

In western Europe in 2025, 509 of EV charging was managed
in this way. Under our electric shock scenario, that proportion
rises to 85% across Europe by 2040.

Our scenario projects a 44% increase in Europe’s total annual
power consumption by 2040, with EVs responsible for about
a third of that growth. EV charging at times of peak load on
the grid rises from 0.4% of total generation capacity in 2026
to just 2.6% by 2040. Thisimplies a need for just 28 GW of
additional generation capacity to be added over the next 14
years. Maintaining this load fiexibility is critical to sustaining
EV growth.

Inthe US, managed charging amounted to no more than 5% of

charging sessions in 2025. Under our electric shock scenario,

usage rises sharply. At 50% participation in managed charging

- the current rate in Europe - peak daily EV demand on the
largest US grids in 2040 would be unchanged from our base
case. This holds true even though electricity consumption
for EVs under our electric shock scenario rises by 46%.

Figure 4: Incentives and cheaper
charging to fuel EV purchases
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under our electric shock scenario vs our base case
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Figure 5: Managed charging
reins in the rise in EV power demand
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What a faster

-V world means for energy

Our electric shock scenario has three key implications
for the global energy sector.

Oil: around 40 refiners face early closure

By 2040, our base case projects global oil demand at 104 million b/d,
roughly its current level. In our electric shock scenario, global oil demand is
5 million b/d lower, at 99 million b/d in 2040. The refining industry would be
hit hard by a more rapid decline in oil demand. Refining is a capital-
intensive sector in which profitability relies upon high asset utilisation.

Falling demand lowers utilisation, driving capacity rationalisation as sites
become loss-making.

As the average-sized refinery has a capacity of 200,000 b/d, a 5 million b/d
drop in transport fuel demand could accelerate the closure of around 40
refineries. Refineries in Organisation for Economic Co-operation and
Development (OECD) countries are most at risk due to their high energy
costs and carbon prices.

A 5 million b/d drop in transport fuel demand could
accelerate the closure of around 40 refineries
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Critical minerals: brave capital is needed
to unlock supply bottlenecks

There are more than enough minerals globally
to meet demand for EVs in our electric shock
scenario. The challenge is how quickly new
supply can be delivered. The additional
investment in key metals needed over the next
decade is about USS45 billion for greenfield
capacity additions.

Copper is the most critical bottleneck. Annual
mine capacity additions would have to rise from
about 850 ktpa, the long-term average, to
about 960 ktpa over 2025 to 2040. That could
be provided with about USS25 billion of
additional investment, a relatively modest

sum relative to the roughly US$S250 billion of
investment in copper forecast in our base case.

This growth would require greater investment
in higher-risk jurisdictions, including Argentina,
the Democratic Republic of Congo and
Pakistan. If established mining regions such

as Chile, Peru or the US fail to streamline
permitting and maintain competitive fiscal
terms, a larger share of future growth will

shift towards state-backed, risk-tolerant
Chinese entities.

Lithium and nickel present a more acute version
of the same challenge. China has established
dominant positions in processing, refining,
battery manufacturing and vehicle production,
while increasingly expanding in upstream mining
assets. Replicating that ecosystem elsewhere will
take decades.

Cobalt and manganese are less exposed to
bottleneck risks. Incremental cobalt demand can
largely be met as a by-product of copper
operations in the Democratic Republic of Congo
and nickel high-pressure acid leaching projectsin
Indonesia, while the scale of the manganese
market means higher demand is unlikely to
become a material constraint.

The additional investment in key
metals needed over the next decade
is about USS45 billion for greenfield
capacity additions

Figure 6: Metals demand is hard-wired for growth if EV adoption accelerates

Incremental 2025-40 demand uplift (kt); % labels show total 2040 demand in our electric shock
scenario relative to the base case in 2040
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Source: Wood Mackenzie Lens Metals and Mining


https://www.woodmac.com/horizons/soaring-copper-demand-obstacle-to-future-growth/
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The onus is on the West for technology and supply-chain innovation

Across multiple industry interviews for this
edition of Horizons, there was a consistent
message: Western automakers desire
independent technology and supply chains.

In the near term, the west can license Chinese
technology. Given Chinese leadership in
advanced pattery chemistries today, innovating
new battery chemistries within the OECD will
be a major challenge.

Lithium-manganese-rich (LMR) batteries hold
the strongest potential for Western-led battery
technology through 2040. Advanced LFP and
sodium-ion are also possibilities, but China

IS ramping up investment in these

chemistries aggressively.

Scaling up new technologies and supply chains
in the West requires blending direct funding
from Western automakers, governments and
public sectors. Crucially, Europe and North
America should work with Japanese and South
Korean battery manufacturers. Companies from
these nations, looking to deploy capital into
frontier chemistries rather than chase returns
on legacy technologies, anchor our electric
shock scenario.

Scaling up new technologies
and supply chains in the West
requires blending direct funding
from Western automakers,
governments and public sectors
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Signposts for an electric shock scenario

EV adoption will be influenced by key factors that
accelerate or obstruct growth. The following are some of
the key signposts that will indicate whether the electric

shock scenario is becoming a reality.

| I Positive markers for EVs

Oil price spikes are sustained over several
years, driven by continued disruptionin
exports from the Gulf.

Chinese EV exports surge, accelerating the
decline in EV costs by 2030.

Policy support and advances in battery
technology unleash EV manufacturing in
Western countries, combined with smart-
charging networks, by 2035.

| .l Negative markers for EVs

OPEC targets sub-USS$60/bbl oil prices,
slowing EV sales outside of China, mirroring
the strategy that hit US tight oil production
in 2014-16.

Protectionist measures, local-content
mandates and trade tariffs slow the decline
in EV costs through 2035. Battery supply
chains remain dominated by China.

Utilities struggle to scale up managed
charging programmes and fail to keep
charging costs down through 2040.

12
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Global EV transition: the critical balance

Tailwinds: acceleration opportunities Headwinds: stalling risks

Protectionism, reciprocal
tariffs stall growth

larger EV fleets EV policy

‘ "T’T Policy opening

OECD battery supply
chain development

China supply chain
dominance remains

Technology

Sustained crude

Sub-US$60 oil -
spikes of US$120 N

weakens demand

Oil price

OPEC friction undermines OPEC Strategy Coordinated downstream, /@i

supply stability stable base case

Smart-grids transform EVs
into lucrative assets

ital, gri traint N
Power markets Capital, grid constraints _5

choke deployment

Source: Wood Mackenzie
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CONCLUSION

Staying grounded: how to avoid
getting shocked by an EV surge

Our electric shock scenario shows how geopolitics, consumer behaviour
and technological innovation could converge to lift EV sales faster than in
our base case. The implications for global energy markets if this scenario
plays out would be profound.
Stakeholders across the energy, metals and automotive value chains
should plan accordingly.

_ Electricity demand growth from EVs could push

-

];& power prices higher if not addressed proactively.
To mitigate this risk, utilities should accelerate the rollout
o of managed charging.
‘
A s L . .
. L Competition among EV manufacturers in international
I-,\/ markets will only intensify. Companies that can offer

" - competitive products in high-growth markets will be best
- \ positioned for long-term success.
- -

For OECD countries, securing critical mineral supplies
— TR and technological know-how over time will deliver
- et lasting strategic advantage. Battery supply chains could
— — be particularly important in light of the surge in demand for
energy storage resulting from the global artificial intelligence
(Al) boom.



https://www.woodmac.com/market-insights/topics/data-centres/
https://www.woodmac.com/market-insights/topics/data-centres/
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