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EV-Trends - 2025

Electric Vehicle Sales Growth: A Continental Perspective (2015-2034)

The global electric vehicle revolution represents one of the most dramatic transformations in transportation history. From modest beginnings in
2015 with just 0.72 million units sold worldwide, the electric vehicle market has exploded to reach 16.55 million units in 2024, marking a
staggering 2,188% increase over nine years. This comprehensive analysis maps the growth trajectory of electric vehicle sales across all continents
over the past decade and projects the expected evolution through 2034, revealing profound shifts in global automotive markets and regional
disparities in adoption rates.

Electric vehicle sales growth by continent from 2015 to 2034, showing historical data and future projections
Historical Growth Patterns (2015-2024)
Global Expansion and Acceleration

The period from 2015 to 2024 witnessed an unprecedented expansion in electric vehicle adoption, characterized by exponential growth rates that
consistently defied conservative predictions. Global EV sales demonstrated a compound annual growth rate (CAGR) of 41.6% during this period,
with particularly dramatic acceleration after 2020. The COVID-19 pandemic, rather than slowing adoption, appeared to catalyze interest in
personal electric mobility and prompted governments worldwide to accelerate green recovery initiatives.

Between 2015 and 2020, global sales grew from 0.7 2 million to 4.30 miillion units, representing a 495% increase. However, the subsequent four
years (2020-2024) saw even more dramatic expansion, with sales nearly quadrupling from 4.30 million to 16.55 million units. This acceleration
reflected the maturation of EV technology, expanding model availability, declining battery costs, and increasingly stringent emissions regulations
across major markets.

Asia: The Dominant Force

Asia emerged as the undisputed global leader in electric vehicle adoption, driven overwhelmingly by China's commitment to electrification. Asian EV
sales grew from just 0.38 miillion units in 2015 to 11.50 million units in 2024, representing a remarkable 46.06% CAGR. By 2024, Asia
accounted for 69.5% of global EV sales, with China alone responsible for approximately 60% of worldwide electric vehicle purchases.
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China's dominance stems from a comprehensive policy framework implemented since 2015, including generous consumer subsidies, production
incentives for manufacturers, investments in charging infrastructure, and preferential treatment for EVs in license plate allocation systems. The
country sold over 11 million electric vehicles in 2024, surpassing the total global EV sales from just two years earlier. Chinese manufacturers have
also achieved remarkable success in producing affordable models that appeal to mass-market consumers, with over 60% of electric cars sold in
China by 2023 already cheaper than their internal combustion engine equivalents.

Beyond China, other Asian markets have shown promising growth trajectories. Thailand achieved a 13% EV market share in 2024, while Indonesia's
share tripled to 6.25%. Vietnam reached approximately 15% EV penetration, and India, though starting from a smaller base with a 2% market share,
has implemented Production Linked Incentive schemes to stimulate domestic manufacturing.

Europe: Policy-Driven Adoption

European electric vehicle sales grew from 0.2 1 million units in 2015 to 2.94 million units in 2024, representing a 34.07% CAGR. Europe's EV
journey has been characterized by strong policy support, ambitious climate targets, and a competitive landscape featuring both traditional
automakers and new entrants. By 2024, Europe's market share stood at 17.8% of global sales, though this represented a relative decline from
32.6%in 2020 as Asian markets accelerated more rapidly.

The European market displayed considerable internal variation. Norway continued to lead with an extraordinary 88% of new car sales being battery
electric vehicles in 2024. The United Kingdom achieved nearly 30% EV market share in 2024, driven by the Vehicle Emissions Trading Scheme which
mandates specific zero-emission vehicle percentages. Germany, Europe's largest automotive market, sold approximately 570,000 electric vehicles
in 2024, though the abrupt removal of government subsidies in late 2023 created temporary market disruption.

France maintained approximately 25% EV market share, while the Netherlands achieved 34.77% penetration. Belgium demonstrated remarkable
37% year-over-year growth in 2024, with EV market share jumping from 227% to 26.5%, supported by favorable tax treatment for electric
company vehicles. Overall, European sales remained relatively stagnant at around 20% market share in 2024 due to policy changes and subsidy
reductions in major markets, particularly Germany and France.

North America: Gradual Acceleration

North American electric vehicle sales grew from 0.1 3 million units in 2015 to 1.80 million units in 2024, achieving a 33.91% CAGR. The United
States and Canada combined sold approximately 1.8 million EVs in 2024, representing 9% growth compared to 202 3. The region accounted for
10.9% of global EV sales in 2024.
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The United States, the world's largest economy, has experienced more gradual EV adoption compared to China and Europe, with electric vehicles
representing just 7.5% of new car sales in 2024. However, the implementation of the Inflation Reduction Act in 2022 provided substantial
incentives, with consumers saving over $ 2 billion in upfront costs on 300,000 EV and plug-in hybrid purchases in the first year of the program.
Federal tax credits of up to $ 7,500 per vehicle, combined with state-level incentives in markets like California, have driven adoption in specific
regions.

Tesla continued to dominate the U.S. market, accounting for approximately half of American EV sales in recent years. However, traditional
automakers have significantly expanded their electric offerings, with over 40 electric models available in the U.S. market by 2024. Canada adopted
ambitious targets of 60% EV sales by 2030 and 100% by 2035, implementing supportive policies to accelerate adoption.

Emerging Markets: Rapid Growth from Small Bases

South America, Africa, and Oceania demonstrated the highest growth rates from 2015 to 2024, though starting from extremely small bases.
South American EV sales grew at an astonishing 76.35% CAGR, expanding from just 1,000 units in 2015 to 165,000 units in 2024. Brazil led
the continent, more than doubling its sales to 125,000 units in 2024, achieving over 6% market share. Colombia reached 15% EV penetration,
while Costa Rica achieved 15.4% market share, driven by favorable tax exemptions and the country's renewable energy-powered electricity grid.

Africa exhibited the highest growth rate at 80.16% CAGR, though sales remained minimal at approximately 20,000 units in 2024, representing
less than 1% market share. Morocco and Egypt drove much of this growth, benefiting from policy support and increasing imports of Chinese EVs.
South Africa showed modest gains with 1,257 EVs sold in 2024, though the 0.24% market share indicates substantial barriers remain.

Oceania, primarily comprising Australia and New Zealand, achieved a 57.90% CAGR with sales reaching 122,000 units in 2024. Australia sold
approximately 112,000 electric vehicles in 2024, benefitting from improved model availability and growing charging infrastructure.
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Projected Growth Trajectories (2025-2034)

Global Outlook: Mainstream Market Transition

Global electric vehicle sales are projected to reach 80.20 million units by 2034, representing a 17.10% CAGR from 2024 levels. This projection
aligns with the International Energy Agency's Stated Policies Scenario, which assumes continuation of current policy frameworks without major new
interventions. By 2030, global sales are expected to reach approximately 48.20 million units, with EVs accounting for about 407% of all new car
sales worldwide.

This transition to mainstream market status reflects several converging factors: declining battery costs (which fell nearly 14% in 2023 after a
temporary spike in 2022), expanding model availability (with 785 electric car models available in 2024, projected to reach 1,000 by 2026),
improved charging infrastructure, and increasingly stringent emissions regulations. BloombergNEF projects nearly 22 million global passenger EV
sales in 2025, representing a 25% increase from 2024, with EVs accounting for one in four vehicles sold globally.

The shift toward mass-market adoption is particularly evident in pricing trends. While EVs remain 10-507% more expensive than internal combustion
engine equivalents in Europe and the United States, current trends suggest price parity could be achieved by 2030 in major markets outside China
for most models. Battery prices, which constitute 35-40% of total EV costs, continue their downward trajectory, with lithium-iron-phosphate
batteries (significantly cheaper than nickel-based alternatives) accounting for over 40% of global EV sales by capacity in 2023.

Asia: Sustained Leadership with Moderating Growth

Asian EV sales are projected to reach 46.00 million units by 2034, growing at a 14.87% CAGR from 2024 levels, substantially slower than the
46.06% historical CAGR but still representing enormous absolute growth. By 2030, Asian sales are expected to reach 30.20 million units,
maintaining approximately 62.7% of global market share.

China's market is projected to achieve 45% EV market share in 2024, potentially reaching 50% by 2027 and 80% by 2030 according to some
projections. However, this rapid growth is already impacting oil demand, with China approaching peak oil consumption as transportation electrifies.
Chinese manufacturers produced more than half of all electric cars sold worldwide in 2023, despite accounting for just 10% of global internal
combustion engine sales, highlighting their dominant position in the EV supply chain.

India's EV market, currently at 2% penetration, is expected to grow substantially through 2034, driven by the Production Linked Incentive Scheme
supporting domestic manufacturing and the rapid electrification of two- and three-wheelers. Southeast Asian markets including Thailand,
Indonesia, Vietnam, and Malaysia are projected to experience nearly 50% annual growth in the mid-2020s, supported by policy incentives and
increasing availability of affordable Chinese models.
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Europe: Policy-Driven Acceleration

European EV sales are projected to grow from 2.94 million units in 2024 to 14.50 million units by 2034, representinga 17.30% CAGR. By 2030,
European sales are expected to reach 8.50 miillion units, with EVs comprising approximately 60% of new car sales. The European Union's stringent
CO2 emission standards, which require 22% of all new registrations to be battery electric or fuel cell electric vehicles in 2025, progressively
tightening toward complete phase-out of internal combustion engines by 2035, will drive this transition.

The projected European growth assumes stable policy frameworks and continued investment in charging infrastructure. The first quarter of 2025
demonstrated the potential for rapid expansion, with European EV sales increasing 28% year-over-year to 570,943 units, marking the strongest
quarter for battery electric vehicles on record. Major automakers including Volkswagen, which increased EV sales by 9% in early 2025, are
responding to regulatory pressure with upgraded electric models and reduced pricing.

However, the European trajectory faces headwinds from subsidy reductions in key markets. Germany's removal of purchase incentives inlate 2023
created immediate sales impacts, underscoring the sensitivity of adoption rates to policy changes. Success in reaching projected 2034 sales
levels will require addressing charging infrastructure gaps (particularly in Southern and Eastern Europe), maintaining competitive pricing as
subsidies decline, and ensuring adequate battery manufacturing capacity within the region.

North America: Fastest Projected Growth

North American EV sales are projected to experience the most dramatic growth among developed regions, expanding from 1.80 million units in
2024 to 15.50 miillion units by 2034, representing a 24.02% CAGR. By 2030, sales are expected to reach 7.70 million units, with EVs
accounting for approximately 467% of new light-duty vehicle sales.

United States projections indicate the EV stock on American roads will reach 78.5 million vehicles by 2035, representing more than 26% of the
nearly 300 million total vehicles expected. Annual U.S. EV sales are forecast to reach nearly 12.2 millionin 2035, approaching 72% of annual light-
duty vehicle sales. These projections assume continuation of federal support mechanisms, despite political uncertainties, and substantial
investment in charging infrastructure, with goals of 500,000 public chargers by 2030.

Canada's adoption of even more aggressive targets (60% EV sales by 2030, 100% by 2035) supports the regional growth trajectory. However,
North American projections face considerable uncertainty due to potential policy reversals, particularly regarding Environmental Protection Agency
emissions standards and Inflation Reduction Act provisions. Consumer concerns about range, charging convenience, and upfront costs remain more
pronounced in North America than in other developed markets, with 447% of U.S. consumers indicating local public charging infrastructure is
insufficient.
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Emerging Markets: Explosive Growth Potential

South America is projected to experience the highest growth rate among all regions, with sales expanding from 165,000 units in 2024 to 2.60
million units by 2034, representing a 31.75% CAGR. By 2030, South American sales are expected to reach 1.10 million units, representing 2.3%
of global sales. Brazil, the region's largest market, is projected to lead this expansion, supported by government decarbonization policies and
increasing availability of affordable Chinese imports.

African EV sales, starting from an extremely low base, are projected to grow at a 42.28% CAGR, reaching 660,000 units by 2034. By 2030,
African sales are expected to reach 240,000 units, though still representing less than 0.5% of the global market. This growth faces substantial
barriers including limited charging infrastructure, high vehicle costs relative to incomes, unreliable electricity grids in many regions, and limited
government support frameworks.

Oceania's projected growth from 122,000 units in 2024 to 920,000 units by 2034 (22.39% CAGR) reflects strong adoption in Australia and
New Zealand, both implementing supportive policies and expanding charging networks. These markets benefit from relatively high incomes,
environmental consciousness, and geographic characteristics suitable for current EV ranges.

Evolution of electric vehicle market share by continent across key milestone years

Regional Market Share Evolution

The continental distribution of EV sales is projected to undergo significant rebalancing through 2034. Asia's market dominance, which peaked at
69.5% in 2024, is expected to moderate to 57.4% by 2034 as other regions accelerate adoption. This decline reflects not Asian weakness but
rather the extraordinary growth elsewhere, particularly in North America where market share is projected to nearly double from 10.9% in 2024 to
19.3% by 2034.

Europe's market share is projected to remain relatively stable around 17-18% throughout the period, rising slightly from 17.86%in 2024 to 18.1%
by 2034. This stability masks substantial absolute growth, with European sales nearly quintupling from 2.94 million to 14.50 million units. The
combined Europe-North America share is projected to increase from 28.7% in 2024 to 37.4% in 2034, indicating a gradual rebalancing toward
Western markets as policy support and infrastructure development enable mass-market transitions.

Emerging markets' combined share is expected to grow from 1.8% in 2024 to 5.1% by 2034, reflecting rapid expansion from small bases but also
highlighting the persistent barriers to adoption in developing economies. South America's share is projected to increase from 1.0% to 3.2%,
Africa's from 0.1% to 0.6%, and Oceania's from 0.7% to 1.1%.
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Technology and Infrastructure Developments

Battery Technology Advances

Battery technology represents the critical enabler of EV adoption, with developments in chemistry, energy density, charging speed, and cost
fundamentally reshaping market possibilities. Lithium-ion battery pack prices fell nearly 14% in 2023 after a temporary increase in 2022 caused
by commodity price spikes, continuing the long-term downward trend. China supplies the cheapest batteries globally, though prices are converging
across regions as batteries become increasingly commoditized.

The emergence of lithium-iron-phosphate (LFP) batteries, which accounted for over 40% of global EV battery capacity in 2023, has dramatically
improved affordability without significant performance compromises for many use cases. These batteries, significantly cheaper than nickel-
manganese-cobalt alternatives, have enabled mass-market vehicles, particularly in China where they dominate lower-priced models.

Solid-state battery technology, long promised but perpetually delayed, appears poised for commercial introductionin 2025-2026, with major
automakers including Toyota, Volkswagen, and Ford investing billions in development. Solid-state batteries promise ranges exceeding 1,000
kilometers, charging times under 15 minutes, enhanced safety profiles, and extended lifespans. Chinese researchers have recently achieved
breakthroughs resolving interfacial contact problems that previously hindered performance, potentially accelerating commercialization.

Industry projections suggest solid-state batteries could account for up to 407% of all EV batteries produced worldwide by 2030, fundamentally
transforming vehicle capabilities and consumer perceptions. The technology addresses the most persistent consumer concerns about EVs: range
anxiety, charging times, safety, and longevity. However, substantial manufacturing scale-up challenges remain, and initial solid-state vehicles will
likely command price premiums.

Charging Infrastructure Expansion

Global public charging infrastructure has expanded dramatically, with China, Europe, and the United States leading deployment. The United States
is projected to have approximately 64,187 EV charging stations by end of 2024, demonstrating a 43.7% compound annual growth rate from
2018 to 202 3. However, distribution remains highly concentrated, with California, Texas, Florida, New York, and Washington accounting for 46.4%
of all U.S. charging stations.

The ratio of EVs to charging points is increasing over time despite infrastructure expansion, highlighting the challenge of keeping pace with vehicle
deployment. Norway, a global EV leader, saw EV's per charging point rise from 15.4in 2016 to 33.6 in 2021, while New Jersey exhibits the highest
(worst) U.S. ratio at 41.3 EVs per charging port. This growing imbalance creates charging convenience concerns that could impede adoption if not
addressed.
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Fast charging (DC) infrastructure represents a growing share of global public chargers, critical for enabling long-distance travel and alleviating range
anxiety. In the second quarter of 2024, U.S. DC fast charging ports increased by 7.4%, the highest percentage gain among charging types. China
has established the world's largest public charging network, though it lagged Europe in highway charger density as of 2024.

Projected infrastructure needs are substantial. The IEA estimates global light-duty vehicle charging infrastructure will need to expand dramatically
to support 245 million EVs on roads by 2030 under the Stated Policies Scenario, requiring both public and private charging investments. The
United States alone targets 500,000 public chargers by 2030 to support projected adoption.

Battery Manufacturing and Supply Chains

Global EV battery manufacturing capacity reached approximately 2.2 terawatt-hours in 2023, far exceeding demand of 750 gigawatt-hours,
creating substantial overcapacity that has pressured margins and driven consolidation. However, demand is projected to grow seven-fold by 2035
in the Stated Policies Scenario, nine-fold in the Announced Pledges Scenario, and twelve-fold in the Net Zero Emissions by 2050 Scenario.

Committed and existing battery manufacturing capacity appears adequate to meet even the Net Zero pathway needs through 2030, with
announced projects potentially delivering over 1,500 gigawatt-hours of recycling capacity by 2030, though 70% would be concentrated in China.
This geographic concentration creates supply chain vulnerabilities and motivates substantial investment in battery manufacturing in Europe and
North America through initiatives like the U.S. Inflation Reduction Act, EU Net Zero Industry Act, and various national programs.

Battery recycling capacity reached 300 gigawatt-hours globally in 2023, positioning the industry to handle increasing end-of-life vehicle batteries
expected in the 2030s. Recycling will prove critical for supply chain sustainability and security, potentially supplying substantial portions of
battery metal demand by 2030 as the first generation of EVs reaches retirement.

Policy Frameworks and Targets

National and Regional Commitments

Governmental policy frameworks represent the primary driver of EV adoption trajectories, with targets, subsidies, emissions standards, and
infrastructure investments shaping market development. Over 20 major automakers, representing more than 90% of global car sales in 2023, have
established electrification targets, collectively aiming to sell over 40 million electric cars in 2030.

The United States has set targets of 50% of new vehicle sales being zero-emission by 2030, supporting a pathway for full adoption, with 100% of
federal fleet procurement being zero-emission by 202 7. For medium and heavy-duty vehicles, U.S. policy aims for 30% of new vehicle sales being
zero-emission by 2030 and 100% by 2040. Canada has adopted even more ambitious targets of 60% EV sales by 2030 and 1007% by 2035 for
light-duty vehicles.
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The European Union's regulatory framework mandates progressively tightening CO, emission standards, effectively requiring automakers to shift
toward electric models to avoid substantial penalties. The EU targets complete phase-out of new internal combustion engine vehicle sales by 2035,
though recent policy debates have introduced potential exceptions for synthetic e-fuels.

China, already the world's largest EV market, is projected to achieve 45% EV market share in 2024, potentially reaching 50% by 2027. The
country's 14th Five-Year Plan includes substantial industrial incentives for EV and battery production, consolidating China's position as both the
largest market and dominant manufacturer.

Net Zero Pathways

The transportation sector accounts for approximately one-third of global CO, emissions, making decarbonization critical for achieving net-zero
emissions economy-wide by 2050. The [EA's Net Zero Emissions by 2050 Scenario requires 607% of new vehicle sales globally to be electric by
2030, with the global EV stock reaching 360 million by that year.

Transportation sector CO, emissions reductions between 2020 and 2050 range from 22% to 87% across different model projections, with a
median of 447 in the Net Zero scenario. Transport sector emissions would be 27-977% lower than 2005 levels in 2050 across various models.
Achieving these targets requires not only vehicle electrification but also modal shifts, efficiency improvements, and integration with clean
electricity generation.

The rapid uptake of EVs is already displacing substantial oil demand, avoiding approximately 0.9 million barrels per day in 2023, projected to grow
to 5-8 million barrels per day by 2030 depending on policy acceleration. This displacement, equivalent to the current road transport oil
consumption of the United States, demonstrates the tangible impact of electrification on global energy systems.

Barriers and Challenges

Economic Constraints

Cost remains the most significant global barrier to EV adoption, cited by 607% of consumers worldwide who believe battery electric vehicles are still
too expensive. In the United States, EVs often exceed internal combustion engine vehicle costs by double-digit percentages, with batteries
accounting for 35-407% of total vehicle cost. While China has achieved price parity or better for many segments through efficient manufacturing and
battery production, Western markets continue struggling with affordability challenges.

The total cost of ownership calculation, accounting for fuel savings, maintenance reductions, and resale values, increasingly favors EVs in many
markets. However, consumers focus heavily on upfront purchase prices, and the uncertainty around future EV prices (as subsidies phase out while




INDUSTRIES
AUTOMOTIVE EV-TRENDS INNOVATION

battery costs decline) creates adoption hesitation. The possibility of EV discontinuance—with over 15% of dissatisfied California EV owners
switching back to internal combustion vehicles—demonstrates that cost savings must materialize as expected to maintain consumer confidence.

Infrastructure Inadequacy

Charging infrastructure limitations represent the second major barrier, with 54% of global consumers citing charging station availability as a
significant concern, and 56% concerned about charging times. In the United States, 447% of consumers indicate local public charging options are
inadequate. Range anxiety persists despite improving vehicle ranges, particularly in regions with sparse charging networks or among consumers
lacking home charging access.

The geographic concentration of charging infrastructure exacerbates disparities. In the United States, most charging stations are located in
states with strong EV adoption and supportive policies, creating circular challenges where infrastructure-poor regions see limited adoption, which in
turn fails to justify infrastructure investment. Rural areas face particularly acute challenges with long distances between chargers and less reliable
electricity grids in many developing countries.

Charging speed remains a concern even as technology improves. While 30% of consumers indicate willingness to wait 30-60 minutes for charging if
it offers cost or convenience benefits, this tolerance is substantially longer than typical gasoline refueling times of 5-10 minutes. The deployment
of fast-charging networks along highways is critical for long-distance travel viability but requires substantial investment and grid capacity.

Technical and Operational Concerns

Battery degradation concerns affect both new and used EV markets. Almost half of EV owners report reductions in battery duration within the first
three years of ownership, with two-thirds indicating battery state of health ranges between 75-907% during this period. These concerns about
battery life, combined with uncertainty about replacement costs and residual values, particularly affect used EV markets where reduced battery
capacity, fear of unknown damage, and lack of battery certification deter purchases.

Regional variations in primary concerns highlight the importance of localized solutions. German consumers disproportionately cite limited range
(71%) as their top concern, while Chinese and Indian consumers primarily worry about charging times, and South Korean consumers focus on both
charging duration and safety of EV technology. These divergent priorities require tailored policy and infrastructure approaches rather than one-size-
fits-all solutions.

Developing Country Challenges
Emerging and developing economies face compounded barriers to EV adoption beyond those in developed markets. Limited charging infrastructure,




INDUSTRIES
AUTOMOTIVE EV-TRENDS INNOVATION

especially in rural areas, combines with unreliable electricity grids to make EVs impractical for many potential users. The high upfront cost of EVs
represents a more severe barrier in economies with lower average incomes and limited access to consumer financing.

Insufficient vehicle and battery supply chains in developing countries create dependence on imports, raising costs and limiting local economic
benefits. The lack of established business ecosystems for EV sales, service, and maintenance further impedes adoption. Limited integration with
renewable power generation sources raises questions about the environmental benefits of EVs in regions heavily dependent on coal-fired electricity.

Urban-rural disparities in EV adoption compound these challenges, with electric vehicles concentrated in wealthy urban centers while rural
populations lack both vehicles and supporting infrastructure. Waste battery management systems remain underdeveloped in most emerging
economies, creating potential environmental hazards as vehicles reach end-of-life.

Strategic Implications and Pathways Forward

Industry Transformation

The automotive industry is undergoing its most profound transformation since the introduction of mass production. Traditional manufacturers face
existential challenges as Chinese EV makers, led by BYD and numerous others, capture growing market share through competitive pricing and rapid
innovation. European and American automakers are responding with massive investments, collectively announcing approximately $ 500 billion in EV
and battery manufacturing from 2022-202 3, with around 40% committed.

The industry's shift toward EVs creates both opportunities and risks. Established automakers possess advantages in brand recognition, dealer
networks, manufacturing expertise, and customer relationships, but face challenges transitioning business models dependent on internal
combustion engine aftermarket services and parts. New entrants, particularly Chinese manufacturers, benefit from unencumbered legacy costs and
supply chain advantages, especially in battery production.

Consolidation appears likely as overcapacity in battery manufacturing and intense price competition pressure margins. Start-up companies
developing battery and electric mobility technologies attracted substantial venture capital investment from 2018-2023, particularly in China, the
United States, and Europe, but many face viability challenges as market conditions tighten.

Infrastructure Investment Requirements

Achieving projected 2034 EV adoption levels requires unprecedented infrastructure investment. The United States alone needs to expand from
approximately 64,000 charging stations in 2024 to support 78.5 million EVs by 2035, implying hundreds of thousands of additional charging
stations. Global charging infrastructure investment requirements through 2035 are estimated in hundreds of billions of dollars across public and
private charging.
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Grid capacity upgrades represent an additional major investment requirement. While EV charging is projected to account for only about 2.5% of
global electricity demand by 2030 even under high adoption scenarios, local grid impacts can be substantial, particularly for fast-charging
installations and depot charging for commercial fleets. Smart charging systems, dynamic pricing, and vehicle-to-grid technologies can mitigate
infrastructure requirements but require coordination among utilities, charging providers, and vehicle manufacturers.

Financing mechanisms for infrastructure deployment remain underdeveloped, particularly in emerging markets. Public-private partnerships, utility
involvement, and innovative business models will prove essential for achieving necessary deployment scale. The concentration of charging
infrastructure in wealthy regions exacerbates equity concerns and risks creating two-tiered mobility systems.

Policy Priorities

Sustained policy support remains essential for achieving projected adoption trajectories, particularly as markets transition from early adopters to
mass-market consumers. Successful policy frameworks balance multiple objectives: stimulating demand through consumer incentives, supporting
supply through industrial policies, investing in enabling infrastructure, and ensuring equitable access.

Subsidy design requires careful consideration of fiscal sustainability and market impacts. The abrupt removal of German purchase incentives in late
2023 demonstrated the market sensitivity to policy changes, with immediate sales impacts. Gradual phase-outs, income-targeted subsidies, and
total cost of ownership approaches can maintain support while managing fiscal costs.

Emissions standards and mandates provide regulatory certainty driving manufacturer investments, as evidenced by the European Union's CO,
standards spurring substantial EV model expansion and pricing improvements. However, standards must balance ambition with achievability to
maintain political sustainability and avoid backlash from consumers facing reduced choices or higher costs.

International trade policies significantly impact EV deployment trajectories. Open trade enables efficient matching of supply and demand across
regions, particularly important given regional disparities in manufacturing capacity. However, concerns about supply chain vulnerabilities, domestic
employment, and strategic industries drive protectionist measures including local content requirements and tariffs.

Emerging Market Strategies

Developing countries require tailored approaches addressing their specific barriers and opportunities. Affordability challenges necessitate focus on
lower-cost vehicle segments, potentially including two- and three-wheelers which already show strong adoption in markets like India where nearly
60% of three-wheelers sold in 2024 were electric. International trade of used EVs from developed markets could provide affordable vehicles as
those markets' first-generation EVs reach retirement.
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Infrastructure development in emerging markets can leapfrog legacy systems, potentially deploying advanced smart charging and renewable
integration from inception rather than retrofitting existing systems. However, this requires addressing fundamental electricity access and
reliability challenges in many regions.

Local manufacturing and assembly can reduce costs, create employment, and build technical capacity, as demonstrated by India's Production Linked
Incentive Scheme. However, achieving competitive scale requires substantial investment and expertise, often necessitating partnerships with
established manufacturers.

Education and awareness campaigns play particularly important roles in emerging markets where consumer familiarity with EVs remains limited.
Demonstrating total cost of ownership advantages, safety, and performance characteristics can overcome skepticism and build demand.

Conclusion

The global electric vehicle revolution is progressing at extraordinary speed, transforming from a niche technology in 2015 to a mainstream
automotive choice approaching in 2024 and projected to dominate by 2034. The journey from 0.7 2 million units sold globally in 2015 to a
projected 80.20 million by 2034 represents one of the most dramatic industrial transitions in history, with profound implications for energy
systems, climate change mitigation, urban air quality, and economic development.

Continental patterns reveal significant regional variations in adoption trajectories. Asia, led by China's dominant position, will likely maintain market
leadership through 2034 though with moderating global share as other regions accelerate. Europe faces the challenge of sustaining adoption as
subsidies decline while maintaining its policy-driven momentum. North America shows potential for dramatic growth if policy support continues and
infrastructure expands adequately. Emerging markets in South America, Africa, and developing Asia present enormous long-term potential but face
substantial near-term barriers requiring targeted interventions.

The successful realization of projected 2034 adoption levels depends on continued progress across multiple dimensions: battery technology
advances delivering improved performance at lower costs, infrastructure expansion keeping pace with vehicle deployment, policy frameworks
maintaining supportive environments through market transitions, industry transformation providing diverse attractive vehicles at accessible
prices, and equitable strategies ensuring benefits reach all populations and regions. The challenges are substantial, but the momentumis
undeniable, positioning electric vehicles as central to transportation's sustainable future across all continents.




