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INTRODUCTION

The automotive industry is undergoing a strategic
reassessment. The initial rush toward an all-electric
future is being tempered by market realities, including
persistent consumer reluctance, range anxiety, high
costs, and lagging charging infrastructure. Since hybrid
powertrains require integrating two distinct energy
architectures, it is critical for Original Equipment
Manufacturers (OEMs) to rethink their test investments.
The most pragmatic answer is a decisive shift to a
hybrid-centric strategy. Hybrid Electric Vehicles (HEVs)
and Plug-in Hybrid Electric Vehicles (PHEVs) are not

a retreat; they are a vital, market-driven bridge that
addresses the essential needs of consumers and
organizations today and future-proofs OEM investments
for an evolving tomorrow.

TRENDS AND TECHNOLOGIES
Increasing the Complexity of an ‘All-Electric’ Future

The first commercially available plug-in hybrid was
released in 2010, and discussions of an “all-electric”
future were already prevalent among automotive
makers less than fifteen years later. This is a testament
to the rapid transformation of the industry, the growth
of battery technology, and the massive regulatory
incentives to reduce carbon emissions. At the same
time, this quick transformation is not unique within the

industry. OEMs with an eye on the long term understand
that success is not about going “all in” on one path or
another.

According to EY’s September 2025 forecast, a
combination of regulatory uncertainty and the
elimination of buyer incentives has led to slower-than-
expected Battery Electric Vehicle (BEV) adoption in

the United States. This contrasts sharply with previous
forecasts, as only a few years earlier, it was assumed
that rapid consumer migration to BEVs would reshape
the automotive landscape to address worldwide
emissions reduction goals. In some cases, Electric
Vehicle (EV) incentives have been successful, such as

in California, where more than 2.5 million electric cars
have been sold since 2010, putting the state above its
2012 goal by more than one million vehicles. This is a
rare case. Demand for EVs has softened across multiple
regions, particularly in the U.S. light-duty market. The
S&P Global Mobility report shows that the U.S. BEV
share fell significantly at the end of 2025, and 2026 sales
are predicted to decline an additional 2.5% in the first
quarter.

Regulatory and incentive instability has marked these
shifts. Electrification targets for 2030 to 2035 were

increasingly reduced or delayed at the federal level in
the United States, while regional efforts followed suit.
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Corporate Average Fuel Economy (CAFE) standards
decreased, lowering fuel economy targets and
prompting OEMs to rethink investments in all-electric
directions. Ford Motor, for example, reported a $19.5
billion loss after withdrawing investment from several
battery-powered electric models in response to fading
EV demand.

Regulatory impacts are at the forefront of immediate
OEM decision-making, but substantial challenges remain
when committing to an all-electric future. Consumer
resistance is an ongoing battle. In many cases, BEVs

are simply more expensive compared with Internal
Combustion Engine (ICE) or hybrid models. BEVs require
rare and expensive raw materials, and consumers bear
the costs of supply chain volatility, manufacturing
retooling, and heightened safety requirements. These
high costs means consumers continue to seek affordable
options for heavy-duty vehicles, especially in the United
States, where nearly half of the population drives a
pickup truck. Range anxiety and charging availability
outside urban infrastructure are additional concerns.
Consumers are still adjusting their expectations for
convenience and speed, shifting from a quick fill-up at
the gas station to longer plug-in charging times, whether
at home or on the road.

This lack of infrastructure readiness has long been a core
focus for the U.S. Department of Energy, but it remains

a game of catch-up for many parts of the power grid.

An “all-electric” future also increases competition for
energy consumption, while energy needs in industries
beyond automotive continue to rise dramatically.

Technology innovation does not slow down. Policy
direction shifts with political cycles, and change is

an inevitability in business. As automotive OEMs
consider their long-term strategies, which often
require investments with timelines longer than those
of regulatory incentives or political administrations,
decision-makers understand they cannot chase short-
term goals. A calculated HEV strategy remains at the
forefront. A future-facing hybrid approach balances
continuously evolving technologies while addressing key
demands of consumers, regulations, supply chains, and
the broader environment.

HEV

HYBRID ELECTRIC VEHICLE

FUEL FILLER NECK

SOURCES OF ENERGY

TRANSMISSION
GASOLINE ENGINE

ELECTRIC MOTOR

DEFINING A HYBRID-ENABLED
APPROACH

By recognizing that electrification is not a singular
endpoint, but a spectrum of technologies that can be
combined, HEVs emerge as a clear winner. This includes
conventional hybrids and PHEVs that combine ICEs with
electric motors and energy storage, enabling propulsion
to shift dynamically between fuel and electricity. Unlike
full battery electric vehicles, hybrids do not depend
exclusively on charging infrastructure or battery
availability to remain usable.

For OEMs, this distinction is critical. A hybrid-enabled
strategy is not simply a product mix decision; it is an
enterprise-level approach that preserves multiple
propulsion pathways at the facility level, leverages
existing assets, seamlessly integrates systems, and
advances electrification without requiring immediate,
irreversible commitments to an all-electric future. In
contrast to all-BEV strategies that concentrate risk
into a single technology and timeline, hybrid-enabled
approaches emphasize flexibility, continuity, and a
commitment to Research and Development (R&D) while
still advancing toward improved electrification, lower
emissions, and innovation.
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This approach addresses automotive OEM risks and
demands in several ways:

1. Mitigates consumer hesitation. Owning a vehicle
that still includes an ICE reduces range anxiety while
maintaining familiar refueling behavior for consumers
who may have concerns or specific needs for heavy-
duty vehicles. This steady shift enables incremental
electrification among hesitant consumers without
requiring immediate lifestyle changes or universal
charging access right away.

2. De-risks capital and technology investments against
market realities. In 2024 and 2025, several major
automakers pulled back on EV investments after

initial goals went unmet, including Volvo, GM, Ford,
Mercedes, and Tesla. An “all-in” investment is risky.
Instead, hybrid-focused investments limit reliance on
rapid battery scale-up while still enabling key R&D

that will drive future business growth and industry
innovation. Hybrid strategies can support near-term
fuel economy and emissions targets while gathering key
insights into future emissions progress across consumer,
vehicle, and regional segments. While consumer
adoption lags industry efforts to balance competing
needs, hybrid remains a significant step that reduces
exposure to material volatility and large, irreversible
BEV-only investments. By building on established

ICE manufacturing and test capabilities, growing
organizations will require targeted upgrades rather than
greenfield facilities, protecting prior capital investments
while still investing in future growth.

BEV DE-RISKING INVESTNENT STRATEO: 2024280
& Technology Adoption Cues
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Balancing innovation and capital protection through hybrid integration

3. Resilience with a future-proofed transition path. As
OEMs look beyond the immediate electrification cycle, a
deeper strategic question emerges: whether any single
energy solution will ultimately dominate automotive
propulsion. Although EVs currently command the

bulk of investment and attention, alternative energy
pathways, such as hydrogen-based systems, solar,
natural gas, nuclear, and other renewable energies,
continue to advance. The long-term energy landscape
remains uncertain, shaped by factors such as material
availability, material storage safety, scientific advances,
infrastructure readiness, and regional resource
constraints. A focus on hybrid-capable platforms
inherently offers a critical bridge to ongoing energy R&D.

KEY CONSIDERATIONS FOR OEMS
When Implementing Scalable and Future-Proofed
Hybrid Platforms

Before committing to specific architectures or
investments, it is essential for automotive OEMs to
assess whether their approach truly supports scalability,
resilience, and long-term optionality. Key considerations
include:

Platform modularity and architecture flexibility. Hybrid
programs demand a degree of modularity, yet early
decisions about floor structures, voltage domains,
cooling layouts, and packaging frequently introduce
system or hardware constraints that make later pivots
costly or impractical. OEMs that design platforms
capable of supporting ICE, hybrid, and EV variants from
the outset are better positioned to adjust to market
demand, charging infrastructure, and region-specific
regulations. Conversely, platforms optimized too
narrowly for full electrification faced costly rework when
hybrid demand remained stronger than anticipated in
key markets.

Advanced controls for central integration. Hybrid
powertrains are fundamentally control-driven

systems that require real-time coordination among
ICEs, electric motors, inverters, energy storage, and
thermal management. OEMs that invest in flexible and
hardware-agnostic control architectures can extend
software across multiple vehicle generations.
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Battery strategy with scalable depth. It is important to
avoid overcommitting to a single cell format or supplier,
such as exclusively optimizing a battery for maximum
range. A scalable battery strategy allows OEMs to right-
size energy storage based on requirements such as
power design, cycle life, or thermal safety. For instance,
high voltage safety and compliance introduce distinct
requirements for battery containment, fire suppression,
and thermal runaway mitigation. Balancing immediate
needs with a long-term hybrid focus preserves
opportunities for alternative energy roles in the future.

Supply chain resilience and localization. As automotive
OEMs increasingly localize supply chains, decisions
about which capabilities can remain external and what
should be brought in-house are increasingly important.
Consider that Stellantis announced a 2025 investment
of $13 billion to expand its vehicle production in the
United States, adding more than 5,000 jobs, potentially
strengthening domestic automotive engineering talent.
Similar to energy flexibility, supply chain resilience
demands adaptability as propulsion strategies shift
toward or away from certain technologies.

Data, simulation, and digital continuity to eliminate
organizational silos and enable collaboration. Hybrid
vehicle research, development, and manufacturing
require expertise across mechanical, electrical, software,
and thermal domains. Organizations that unify teams
through aligned goals and shared, visualized data

are better positioned to optimize system behavior

and shorten validation cycles. This requires constant
communication, effective data analysis, robust
simulation models, and operational feedback shared
through channels teams actively use. Knowledge-
sharing is a cultural commitment, so it is crucial that it
begins with leadership before extending throughout the
organization.

Validation of high-voltage battery containment and thermal management
systems within a localized R&D facility
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ACTIONABLE STEPS FOR OEMS TOWARD
HYBRID FUTURES

A manufacturing strategy succeeds through deliberate
operational choices, especially in a fast-paced, evolving
automotive market. OEMs that consider the following
practical, near-term steps within a broader energy
strategy can preserve flexibility, protect capital, and
maintain essential optionality:

1. Commit to an adaptable, modular facility strategy.
Implementing test cells and equipment capable

of handling both internal combustion and electric
components is the first step in this action-oriented
strategy. Retrofitting preserves capital, shortens
timelines, and avoids locking infrastructure to a single
propulsion outcome. For instance, dual-purpose testing
systems can support high-voltage safety, enhanced
thermal management, and sophisticated controls that
pivot seamlessly between hybrid and eventual full BEV
testing.

2. Focus capital on systems integration first, not
exclusively on new hardware. Software and controls
form the core communication between current and
future energy outcomes. The complexity of hybrids lies
in coordination rather than individual components,
making successful, seamless, and smart integration a key
differentiator.

3. Leverage hybridity to enhance company culture.
Innovation sparks when siloed teams are enabled

to collaborate. Hybrid vehicles naturally foster
collaboration between ICE and electrification teams,
and that collaboration can prompt much more. When
alignment continues through the organization, tying

the goals of software, engineering, business teams,
leadership, and stakeholders, a cultural shift is achieved.
A collaborative company culture represents a long-term
investment that yields an upskilled and committed
workforce that drives future progress. OEMs that
recognize a balanced, hybrid approach as a pivotal
transition, rather than an end state, will find themselves
ahead of the curve.

LEADERS PLAN AROUND
UNCERTAINTY, NOT CERTAINTY

Hybrids are not simply an interim compromise.
Rather, a hybrid approach provides a structured
way to manage adaptability in an uncertain future.
OEMs that treat hybrids as configurable, data-rich
platforms gain a structural advantage, regardless of
how future power solutions evolve. By adopting this
flexible, hybrid-enabled approach, manufacturers
can minimize immense expenditures and meet
market demand today. Most importantly, they can
establish a future-proofed foundation to confidently
navigate unpredictable energy, supported by a
skilled, collaborative workforce.

=

Multi-propulsion test cells: Building the infrastructure to
pivot seamlessly between ICE, hybrid, and BEV validation
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ABOUT ACS

Since 1994, ACS has provided single-source delivery of
complex equipment, controls, and facilities projects.
ACS designs and builds custom equipment, machines,
and control systems and seamlessly integrates
systems into new or existing facilities. The company
has become a go-to supplier for testing solutions,
providing advanced testing systems for both R&D and
production. ACS provides end-to-end management of
complex construction projects for industrial facilities,
from front end planning through construction
management, all the way up to commissioning.

ACS serves customers around the globe from its
headquarters in Verona, Wisconsin, and its regional
office in Troy, Michigan.

Learn more at www.acscm.com.
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