Solid-state Batteries to Make
Inroads in EVs by 2025
Solid-State batteries promise a leap forward in safety and
performance to power future electriﬁed & sustainable Mobility
In the 2020s, urbanization, digitalization and sustainability continued to drive
signiﬁcant change in Mobility. Electric vehicles (EVs) will enter the
mainstream and claim a larger share in the future propulsion mix. The
impact will be even more in urban environments that oﬀer an abundance of
EV charging infrastructure already. Moreover, batteries will increasingly
become the heart of electriﬁed mobility services, from ride-hailing to escooter sharing. Subsequently, novel mobility propositions, such as
electriﬁed personal jets, are expected to come to market before the end of
the decade. All these use-cases pose signiﬁcant techno-commercial
challenges to the development of battery technologies.
Below Exhibit 1 demonstrates the overall positioning of various battery
technologies and clearly shows that although in its early stage of maturity
today, SSB may signiﬁcantly impact the future.

Innovations in Lithium-ion battery technology for EVs, a dominant battery
technology today, could provide only incremental performance gains
towards theoretical limits. Hence, this may not be enough to meet the
requirements of cheaper EVs with more extended range, long battery life,

high-temperature operation, and quick and wireless charging infrastructure.
Solid-state batteries are gaining interest from the industry and
could reach expected trigger-points by 2035
Low-cost solid-state batteries (SSBs) with high cycle-life present strong
potential to power future electriﬁed and sustainable Mobility, once
manufactured at scale. Solid-State batteries promise a leap forward with
improved safety, higher energy density, faster charging times, and longer
life.
While recent innovation in ceramic solids has improved the ionicconductivity of solid electrolytes, the battery industry still faces
technical challenges in the interface between the electrodes and the
electrolyte.
What’s more, many of the promising Solid-State Electrolyte (SSE)
materials are either too costly or too diﬃcult to scale up for highvolume manufacturing.
Let’s take a look at SSB’s technology readiness level, advantages, and
challenges associated with it in Exhibit 2 below.

“SSBs still have an issue with the supply chain as some materials like solid
electrolytes need work from the supply chain and many materials are not
available in large volumes” Denis Pasero, Product Commercialization
Manager at ilika.
To achieve practical energy densities, SSE layers have to be designed
thinner than 50μm. However, the low mechanical properties of inorganic
SSEs make them brittle, posing challenges for processing ASSBs in large
formats. Additionally, methods to produce solid electrolytes at larger scales

are not well established. Most synthesis protocols require multiple energetic
processes that include numerous milling, thermal annealing, and solution
processing steps. Finally, there is diﬃculty in analysis during R&D. In allsolid-state batteries, everything is solid or buried, which makes
characterization down to the nano-scale immensely challenging.
What’s more, many of the promising Solid-State Electrolyte (SSE) materials
are either too costly or too diﬃcult to scale up for high-volume
manufacturing. For example, many become highly brittle when thin enough
for roll-to-roll manufacturing, which demands thicknesses of under 30
micrometers. Incremental improvements in Li-ion batteries’ cost will
challenge the cost-parity with SSBs and might delay the introduction of SSB
into the automotive market. FutureBridge expects that cost-parity
between Li-ion and SSBs could be achieved in another ﬁve years.
Although SSB technology faces diverse challenges today, the growing
research and breakthrough are expected to take the trigger-points needed
to enable its large-scale implementation.
To capture the size of the opportunity, a report by the Faraday Institution
published a year ago estimated that SSB revenues would grow by a factor of
15 between 2020 and 2025, from less than $100m to $1.5bn in 2025.
But they would still claim a single-digit market share from the global sales of
Li-ion batteries for EVs. Also, in 2030 SSB is likely to take a 4% share of the
worldwide EV market, whereas, in 2040, annual demand for SSB in
transportation could reach 300GWh.

Accelerated research aims at mass-commercialization before the
2030s
Today the commercialization of SSBs is limited to micro-scale applications

outside the Mobility industry, such as medical devices. The development of
large-sized SSBs for mobility applications is still in its early stages. Solid
Power, Quantum Scape, and Ilika forecast at least ﬁve years for SSBs to
enter the automotive market.
2020 saw a growing number of research projects to improve cycle life,
energy density, and ionic conductivity – the main three challenges for massadoption of SSB for EVs.
KIST presented a Sulﬁde-based superionic conductor that improves the
ionic conductivity of solid electrolytes of SSBs.
Samsung’s silver-carbon composite layer can overcome dendrites in Limetal anodes of SSBs.
Over the next decade, Ilika plans to have SSBs with 10-year operating
life.
Across the world, govt. are making eﬀorts to address challenges that
delay the commercialization timelines of SSB. Some key projects
include ARTEMYS to develop materials and production technologies for
solid-state batteries; and ASTRABAT funded by the EU to develop solidstate battery cells.
While recent innovation in ceramic solids has improved the ionic conductivity
of solid electrolytes, the battery industry still faces technical challenges in
the interface between the electrodes and the electrolyte.
FutureBridge’s analysis of the 2020 patent landscape (refer to exhibit
below) in SSBs identiﬁed 426 published patent ﬁlings.
China and the US witnessed the highest patenting activity with 21% of
the total ﬁlings each, followed by Japan with 18% ﬁlings.
Toyota, Panasonic, Nippon, Hyundai, Murata Manufacturing, and LG
Chem were among the leaders.
Carmakers accounted for 28% of the SSB patent ﬁlings, led by Toyota
and followed by Hyundai and Honda. The remaining 72% of ﬁlings
came from diverse players like battery manufacturers, automotive
suppliers, chemical companies, and academia.

The evolving ecosystem and competition in SSBs and road ahead
While research in SBBs accelerates, the ecosystem of players is growing to
monetize high-risk, high-reward opportunities.

New tooling, manufacturing systems, and new supply chains open up
opportunities for companies that couldn’t otherwise compete with today’s
leading entities.
Research pioneers race to accelerate roadmaps for the game-changing SolidState Battery technology for Mobility by 2025. The recent innovation in ionic
conductivity is promising. Future innovations will pave the way for
improvements in cost and cycle-life, which remain the most critical
challenges for the mass-market commercialization of SSBs.
Overall, SSB has a lot going for it, but at the same time, one of the most
signiﬁcant factors in the whole industry going against it. And that’s the price!
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