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In this inaugural report, we summarize what we consider to be the most significant developments in the battery 
industry in 2020. This report seeks to provide a comprehensive and accessible overview of the current state of 
battery research, industry, talent, and policy. We hope to catalyze in-depth conversations on the state of 
batteries and trajectory for the future.

We consider the following key dimensions in our report: 

Section 1: Industry Commercial milestones in battery development and manufacturing
Section 2: Research Academic breakthroughs in fundamental battery science
Section 3: Talent Supply, demand, and insights on talent working in the field
Section 4: Policy Government targets, incentives, regulations, and their implications 
Section 5: Predictions Trends we believe are likely to happen in the next 12 months

Produced by the Volta Foundation

*Disclaimer: The views expressed herein are solely those of the authors, and have not been reviewed or approved by any 
other organization, agency, employer or company. The primary purpose of this work is to educate and inform. 

“The battery is the technology of our time.” - The Economist

http://volta.foundation


Section 1: Industry
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Introduction
Industry players are moving rapidly to pursue higher energy density and lower cost. Strategies include 
utilizing Si anodes and leapfrogging to solid-state battery (SSB) technologies. Significant trends include 
battery and auto manufacturers forming joint ventures (JV) and ramping up production capacity. As public 
and private investments in the battery industry accelerate, some challenges remain in the supply chain.

In this section, we review the following:

Industry 
Movement

Technology
Map

Company 
Spotlights

Supply Chain 
Insights

Energy 
Investment

Manufacturing
Map
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Industry Movement: Q4 2020

Indonesia: LG Chem and CATL to invest billions in battery plants in Indonesia.
Apple: Targets car production by 2024 and eyes "next level" battery technology
Toyota: To unveil solid-state battery EV prototype in 2021
Solid Power: Now producing a multi-layer 20 Ah solid-state battery
QuantumScape: Releases performance data for its solid-state battery technology

LG Chem: To go module-less using new battery platform
QuantumScape: SPAC merger with Kensington Capital is approved
Tesla: To build massive 100+ GWh battery plant at Giga Berlin
SVOLT: To build EV battery factory in Germany

Foxconn: Promises to sell a solid-state battery in 2024
Mercedes-Benz: eCitaro uses all-solid-state batteries from BlueSolutions
NIO: Completes 1 millionth battery swap
Solid Power: Begins delivering its 1st generation all-solid-state battery
Northvolt: Raises additional $600 million in equity

Dec

Nov

Oct
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https://insideevs.com/news/463711/lg-chem-indonesia-mou/
https://www.reuters.com/article/apple-autos/exclusive-apple-targets-car-production-by-2024-and-eyes-next-level-battery-technology-sources-idINL1N2IX1RZ
https://www.autoblog.com/2020/12/19/toyota-solid-state-battery-ev-prototype-2021/
https://insideevs.com/news/459139/solid-power-producing-multi-layer-assb/
https://www.greencarcongress.com/2020/12/20201209-qs.html
https://insideevs.com/news/457101/lg-chem-go-moduleless-using-new-battery-platform/
https://insideevs.com/news/457078/quantumscape-completed-combination-with-kensington/
https://insideevs.com/news/456347/tesla-massive-100-gwh-battery-plant-germany/
https://insideevs.com/news/454978/svolt-build-ev-battery-factory-germany/
https://insideevs.com/news/449739/foxconn-promised-solid-state-battery-2024/
https://insideevs.com/news/448632/mercedes-benz-ecitaro-solid-state-batteries-bluesolutions/
https://insideevs.com/news/448165/nio-completed-1-millionth-battery-swap/
https://insideevs.com/news/448119/solid-power-1st-generation-assbs/
https://insideevs.com/news/447147/northvolt-raises-additional-600-million-equity/
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Industry Movement: Q3 2020

Tesla: 2020 annual meeting of shareholders and Battery Day
LG Chem: Li-Sulfur battery successfully tested in high altitude aircraft
GM: Future electric cars to feature wireless battery management system
BYD: Launches battery production plant in Brazil

Panasonic: To invest $100 million for Tesla batteries in U.S.
SK Innovation: Targets 88% nickel content by 2023 and 98% by 2030
CATL: Hints at cell-to-chassis EV batteries for 500+ miles of range
Lucid: Announces 113-kWh lithium ion battery in Lucid Air for 500 mile range
Britishvolt: Battery gigafactory to be located in South Wales

Wanxiang A123: To supply batteries to Volkswagen Group
BMW: Announces €2 billion battery supply deal with Northvolt
Honda & CATL: Form comprehensive strategic EV battery alliance
Mercedes-Benz & Farasis Energy: Announce strategic partnership

Sep

Aug

Jul
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https://www.tesla.com/2020shareholdermeeting#:~:text=2020%20Annual%20Meeting%20of%20Stockholders%20and%20Battery%20Day%20Tuesday%2C%20September,1%3A30%20PM%20Pacific%20Time&text=Tesla's%202020%20Annual%20Meeting%20of,1%3A30%20PM%20Pacific%20Time.
https://insideevs.com/news/443709/lg-chem-li-sulfur-battery-tested-aircraft/
https://insideevs.com/news/443200/gm-electric-cars-first-wireless-battery-management/
https://insideevs.com/news/442966/byd-launches-battery-production-plant-brazil/
https://insideevs.com/news/439899/panasonic-100-million-tesla-battery-investment-expansion/
https://insideevs.com/news/439775/sk-innovation-targets-nickel-content/
https://insideevs.com/news/438849/catl-cell-to-chassis-batteries-more-range/
https://www.forbes.com/sites/samabuelsamid/2020/08/26/lucid-air-gets-113-kwh-lithium-ion-battery-for-500-mile-range/?sh=c246732754d5
https://insideevs.com/news/436474/britishvolt-battery-gigafactory-south-wales/
https://insideevs.com/news/435537/wanxianga123-to-supply-batteries-volkswagen-group/
https://insideevs.com/news/434340/bmw-2-billion-battery-supply-deal-northvolt/
https://insideevs.com/news/433359/honda-catl-comprehensive-strategic-ev-battery-alliance/
https://insideevs.com/news/432099/mercedes-benz-farasis-energy-strategic-partnership/
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Volkswagen: Increases stake in solid-state battery specialist QuantumScape
Tesla & Panasonic: Enter 3-year battery pricing agreement
Umicore: Secures €125 million loan from EIB for battery materials plant
Tesla: Tesla approved to produce Model 3 with LFP batteries in China

OXIS Energy: To build world’s first Li-S manufacturing plant in Brazil
SK Innovation: Announces 2nd battery gigafactory in Georgia
Battery500 Consortium:  Hits 350 Wh/kg and 350 cycles
Farasis Energy: To launch $480 million IPO

SK Innovation: To supply electric car batteries to BAIC
Nissan: Licenses all-polymer battery tech to APB
Enovix: Raises $45 million to launch 3D silicon lithium-ion battery

Jun

May

Apr

Industry Movement: Q2 2020
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https://insideevs.com/news/429114/volkswagen-increases-stake-quantumscape-200-million/
https://insideevs.com/news/429197/tesla-panasonic-battery-pricing-agreement/
https://insideevs.com/news/428974/umicore-e125-million-loan-eib-battery-materials/
https://insideevs.com/news/428286/china-tesla-produce-model3-lfp-batteries/
https://insideevs.com/news/423438/oxis-energy-lis-manufacturing-plant-brazil/
https://insideevs.com/news/419036/sk-innovation-2nd-battery-gigafactory-georgia/
https://insideevs.com/news/425834/battery500-consortium-350-wh-kg/
https://insideevs.com/news/425255/farasis-energy-480-million-ipo-daimler/
https://insideevs.com/news/411354/sk-innovation-supply-ev-batteries-to-baic/
https://insideevs.com/news/410451/nissan-licenses-all-polymer-battery-tech/
https://insideevs.com/news/408627/enovix-raised-45-million-3d-silicon-battery/
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Mar

Volkswagen: Increases stake in solid-state battery specialist QuantumScape
BYD: Reveals ultra-safe blade battery: pierces it with a nail
Sion Power: Li-metal batteries to offer 420 Wh/kg commercially
LG Chem: Secures €480 million loan from EIB for battery plant in Poland
Volvo: Launches EV battery pack assembly line in Belgium

Tesla: Made-in-China Tesla Model 3 will have prismatic LFP cells
Toyota & Panasonic: Announce JV for automotive prismatic batteries
CATL: Confirms battery supply agreement with Tesla
BASF: To launch battery materials production in Germany

Tesla: Partners with LG Chem and CATL for EV batteries
OXIS Energy: Li-S cells: almost at 500 Wh/kg, new target 600 Wh/kg
Enevate: Announces commercialization of a superb battery anode
Kyocera & 24M: Introduce SemiSolid lithium-ion residential ESS

Feb

Jan

Industry Movement: Q1 2020
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https://insideevs.com/news/429114/volkswagen-increases-stake-quantumscape-200-million/
https://insideevs.com/news/406839/byd-blade-battery/
https://insideevs.com/news/404544/sion-power-li-metal-batteries-420-whkg/
https://insideevs.com/news/406324/lg-chem-480-million-loan-plant-poland/
https://insideevs.com/news/402530/volvo-ev-battery-pack-assembly-line-belgium/
https://insideevs.com/news/400255/mic-tesla-model-3-prismatic-lfp-cells/
https://insideevs.com/news/396504/toyota-panasonic-jv-automotive-prismatic-batteries/
https://insideevs.com/news/396481/catl-confirms-battery-supply-agreement-tesla/
https://insideevs.com/news/398558/basf-battery-materials-production-germany/
https://insideevs.com/news/395842/tesla-partners-lg-chem-catl-ev-batteries/
https://insideevs.com/news/394309/oxis-cells-almost-500-wh-kg/
https://insideevs.com/news/392985/enevate-superb-battery-anode/
https://insideevs.com/news/391365/kyocera-24m-semisolid-lithium-ion-residential-ess/
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Company Spotlight: Tesla’s Battery Day (I)

Cell design Tabless, 4680 cylindrical, laser-welded sides, 5x energy, 6x power, range +16%
Cell factory Maxwell’s dry coating, full automated assembly, formation footprint -75%
Anode material Si anode from raw Si, elastic ion-conducting polymer coating, $1.2/kWh of Si, range +20%
Cathode material High-Ni for long range, LFP for entry models, CAM manufacturing, in-house recycling
Cell vehicle integration Cell to vehicle, aluminum alloy, single piece Giga casting, mass -10%, range +14%

*Source: Tesla Battery Day *Source: Battery Associates
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-14%
-18%
-5%

-12%
-7%

Cost Reduction

https://www.tesla.com/2020shareholdermeeting#:~:text=2020%20Annual%20Meeting%20of%20Stockholders%20and%20Battery%20Day%20Tuesday%2C%20September,1%3A30%20PM%20Pacific%20Time&text=Tesla's%202020%20Annual%20Meeting%20of,1%3A30%20PM%20Pacific%20Time.
https://battery.associates/
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Company Spotlight: Tesla’s Battery Day (II)

*Source: Intercalation Station

All strategies combined,
Tesla could achieve:

a.  54% increase in range
b.  56% decrease on cost
c.  69% reduction on 

investment per GWh

Short-term:
4680 cell, Tabless design, 
Formation parallelization, 
Production efficiency, Co-free 
(LFP) cathode, Cell-to-vehicle 
integration

Mid-term:
Recycling, Cathode production

Long-term:
Dry coating, Si anode, TWh scale 
output, Li clay salt extraction
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https://twitter.com/IntercalationSt/status/1309131175789768705
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Company Spotlight: BYD’s Blade Battery
    Blade battery design:

● Volumetric energy density +50%
● Cost of battery pack -30%
● Life cycle: 3500 cycles
● Energy density: 140 Wh/kg
● Price: ~$85/kWh (lower than 

CATL’s ~$100/kWh LFP pack for 
Tesla Model 3’s in China)

*Related reading: BatteryBits-BYD

    Safety tests:

● Nail penetration test ✔
● Crush, bend test ✔
● Overcharge by 260% ✔
● Heat to 572F (300C) ✔
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https://medium.com/batterybits/a-sharp-contender-byds-blade-battery-ced2ef1dc8f8
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Company Spotlight: CATL’s CTP/CTC, Co-free, High-Ni
Cell to Pack:

● Volume utilization of pack +15~20%
● Number of parts in pack -40%
● Production efficiency +50%

Cell to Chassis:

● Integration of cells to chassis, for 
higher energy density and lower cost

   Co-Free (LFP)

● Highest energy density: 160 Wh/kg 
(used in Yutong bus)

● Energy density on Model 3: 125Wh/kg
● Fast Charging: LFP+ EnerSpeed, fast 

ionic ring technology, 0-80% <20 min
● Cost: $100/kWh, 43% less expensive 

per kWh than NCM 811

   High-Ni and Beyond

● Single-crystal Ni55 cathode
● Anti-oxidation electrolytes
● 4.5um ultra thin substrate
● FIC coating technology
● Bionic self-repairing 

electrolyte

*Related reading: BatteryBits-CATL
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https://medium.com/batterybits/the-rise-of-catl-29452bea854a
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Company Spotlight: NIO Day and BaaS

Battery as a Service

● Vehicle battery separation
● Battery swap in 3 minutes
● Chargeable, swappable, and upgradable batteries
● On-demand battery subscription for flexible capacity
● Power Swap Station 2.0: up to 312 swaps/day/station

   From 100 kWh to 150 kWh Battery Pack

● CTP manufacturing speed +40%, energy density +37%
● 150 kWh, 360 Wh/kg solid state battery
● Nano-coating nickel-ultra rich cathode
● Inorganic pre-lithiated Si/C composite anode
● In-situ solidification hybrid electrolyte
● All-climate thermal management
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Company Spotlight: QuantumScape’s Solid-State Battery

*Source: SEC

● Energy density: >400Wh/Kg

● Separator: Solid-state ceramic, high dendritic resistance.

● Lithium metal anode: Anode-less cell design with lithium 

plated directly on current collector during charge cycles.

● Cycling: 800 cycles to 80% capacity at 1C

● Fast charging: < 15-minute fast charge from 0 to 80%

● IP: 200+ patents and 100+ trade secrets

● Cost: 17% lower manufacturing costs with established 

manufacturing processes

● Market: The only Li-metal solid state battery with automotive 

OEM validation

● Manufacturing: 2025 production at 20 GWh scale for 

factory #1 (QS-1)

Anode-free Li-metal ceramic-style single-layer pouch cell

*Related reading: BatteryBits-Solid State
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https://www.sec.gov/Archives/edgar/data/1811414/000119312520312743/d789193dex992.htm
https://medium.com/batterybits/solid-state-batteries-is-there-a-viable-path-to-commercialization-30f36a7685d7
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Technology Map: Energy Density Target and Progress

*Source: Battery 2030+ Roadmap; Redrawn from Li, et al, cited from Figure 1 in Energy Storage Materials, 23(2019) 144-153

Energy Density Achieved:

On the road:

CATL: 279.56 Wh/kg
(Leap Motor T03)

SKI: 269.44 Wh/kg
(Arcfox Alpha-T)

LG-Chem: 257.10 Wh/kg
(Tesla Model 3)

USA Battery 500:

350 Wh/kg, 350 cycles
(Li/NMC 622 Pouch Cell)

Roadmap of energy density goals
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https://battery2030.eu/digitalAssets/861/c_861008-l_1-k_roadmap-27-march.pdf
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Company Main Technology Energy Density Progress

Nanoramic 
Laboratories

Neocarbonix™ electrode 
processing

30% increase in energy density and 
20% cost reduction 

NOHMs High voltage electrolyte 375Wh/kg for about 1000 cycles at 
C/5-C/3

ZenLabs Novel electrolyte+SiOx anode 315Wh/kg  over 1000 cycles and 
400Wh/kg over 250 cycles achieved

Cuberg Li metal anode+stable 
electrolyte

369Wh/kg  over 370 cycles with specific 
power 2000W/kg achieved

Oxis Energy Li-S battery 400Wh/kg, 200-300 cycles

Technology Map: Higher Energy Density Startup Solutions 

*Table by BatteryBits
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Technology Map: Higher Energy Density - Silicon Anode

Company Main 
Technology

Funds Raised            JV/JD/Investment

Sila Si nanocomposite 285M

Enovix 3D architecture Si 191.3M

Enevate Si porous film 111.6M  

Nexeon Si porous columns 95M

Amprius Si nanowire 61.4M

Group 14 Si/C composite 35M  

Advano Si nanoparticles 23.8M

NanoGraf Si alloy-graphene 22M

*Table by BatteryBits Related reading: BatteryBits-Silicon Anode

Overview                Industry               Research               Talent               Policy               Predictions

https://medium.com/batterybits/how-close-is-the-lithium-ion-battery-industry-to-the-100-kwh-milestone-f5eaa6b31cbc
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Company Anode Electrolyte Fund 
Raised

JV/JD/
Investment

QuantumScape Anode-free Lithium Oxidic & Sulfidic Ceramic $1B+

Prologium Lithium/Graphite/Si Oxidic Ceramic $100M

Solid Energy Lithium Semi-Solid Solvent-in-Salt $86M

Ionic Materials Lithium/Graphite Doped Pi-Conjugated Polymer $65M  

Sion Power Lithium Hybrid Ceramic-Polymer $50M

Solid Power Lithium Sulfidic Glass-Ceramic $23.5M

Bollore Lithium PEO-based Polymer N/A

Hydro Quebec Lithium PEO-based Polymer N/A             

*Source: Roland Zenn , updated by BatteryBits Related reading: BatteryBits-Solid State
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Technology Map: Higher Energy Density - Solid State

https://www.linkedin.com/in/roland-zenn/
https://medium.com/batterybits/solid-state-batteries-is-there-a-viable-path-to-commercialization-30f36a7685d7
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Manufacturing Map: JVs between Battery and Auto Manufacturers

Battery 
 Maker

  Auto
 Maker

Battery   
Maker

 Auto 
Maker

CATL Lishen

LG Chem Gotion  

Panasonic GS Yuasa

Farasis NEC

BYD Northvolt

SAFT SKI   

*Source: Roland Zenn , update and formatting by BatteryBits

Battery manufacturers and OEMs are partnering up in this new trend
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https://www.linkedin.com/posts/roland-zenn_battery-batteries-automotive-activity-6693893065482084352-JJr2
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Manufacturing Map: Global Installed Capacity

*Source: VDE Renewables

China dominates global market in existing and planned production capacity

Capacity 
GWh 2020 2025 2030

CN 1247 704 1247

NA 65 165 266

EU 39 382 617

AS 41 110 219

Total 328 1360 2353

Existing or planned 
gigafactory sites in 2030 are 
marked with a red dot.
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https://www.linkedin.com/posts/dr-jochen-m%C3%A4hli%C3%9F-380a9716b_gigafactories-lithiumion-cells-activity-6753324720826920960-PEv9
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Manufacturing Map: Global Planned Capacity of Top Manufacturers 

*Source: BENCHMARK MINERAL INTELLIGENCE

Planned manufacturing capacity exceeds 2.4 TWh 
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https://www.benchmarkminerals.com/wp-content/uploads/06252020-Vivas-Kumar-HyperChange-V4.pdf
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Supply Chain Insights: Building up the EV Supply Chain

*Source: BENCHMARK MINERAL INTELLIGENCE

EV supply chains are complicated and need $bn of investment
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https://www.benchmarkminerals.com/wp-content/uploads/06252020-Vivas-Kumar-HyperChange-V4.pdf
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Supply Chain Insights: Upstream Mining 

*Source: BENCHMARK MINERAL INTELLIGENCE

Major lithium suppliers have struggled to meet their targets

● Lithium supply is highly 
concentrated 
geographically 

● Innovation on producing 
battery grade lithium is 
needed

● Lithium supply chain’s 
large carbon footprint 
remains a big problem

● Lithium shortage is 
expected in the next 10 
years
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https://www.benchmarkminerals.com/wp-content/uploads/06252020-Vivas-Kumar-HyperChange-V4.pdf
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Supply Chain Insights: Recycling Raw Materials

*Source: BENCHMARK MINERAL INTELLIGENCE

Volume of batteries sent to recycling centers expected to grow 4x by 2025

The recycling industry is in its nascent stages, and 
faces multiple obstacles on its path towards 
profitability and scale:

● Second life batteries

● Low collection rate from the customer

● Non-differentiated regulation between 

lead-acid and lithium-ion batteries

● Input feedstock heterogeneity

● Chemical process inefficiency 

● Competing priorities with battery life 

longevity push

kilotons of lithium ion batteries 
sent for recycling by geography
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https://www.benchmarkminerals.com/wp-content/uploads/06252020-Vivas-Kumar-HyperChange-V4.pdf
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Investment: Cleantech VCs On the Rise
The emergence of climate funds: About 95 funds are actively investing

*Source: Climate Tech VC

Environmentally conscious VCs are 
becoming more active in climate and 
energy storage investments, and 
climate-specific funds are gaining 
popularity. Climate venture capital has 
soared 3750% since 2013 (PwC).

Number of VC firms: 
● Climate-general: 19 

● Climate-vertical specific: 28

● Impact: 15

● Deeptech: 14

● Generalist: 19
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https://climatetechvc.org/a-running-list-of-climate-tech-vcs/
https://www.pwc.com/gx/en/services/sustainability/publications/state-of-climate-tech-2020.html
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Investment: Record High Cleantech Investment
VC investments into cleantech reached an all-time high of $16.4 billion in 2020

*Source: Data-pitch book, Chart-Axios Visuals 

● The climate technology market 
amounts to around $2.5 trillion

● Venture capital investments 
started increasing significantly 
in 2016 and 2017

● Clean-energy technologies are 
expected to grow substantially 
in the next 30 years
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https://www.axios.com/vc-investments-climate-change-c57f6f3e-0644-4c8f-80fb-b700a641230d.html
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Batteries
QuantumScape (solid-state battery): SPAC IPO
Eos Energy Storage (Zinc-based battery): SPAC IPO
Redwood Materials (battery recycling): $40M
Natron (Na-ion battery): $35M
EnerVenue (Ni-H battery): $12M

Energy storage
Form Energy: $76M
Highview Power: $55.5M
Quidnet Energy: $10M
Orison: $8.5M
Voltstorage: $7.4M

Investment: 2020 VC Portfolio in Energy Storage

Battery management, 
software, microgrids, 
EV chargers and more
Demand Power: $71M
Skeleton: $49M
FreeWire: $25M
PowerUp: $6M

*Source: pv-magzine

More than $500 million allocated to battery related startups
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https://pv-magazine-usa.com/2020/12/17/energy-storage-investments-2020-vc-and-equity-firms-put-more-than-500-million-in-these-25-battery-startups/
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Investment: The Rise of SPACs
A fastpass for cleantech companies to IPO 

*Source: Joeyzunn

SPAC: special purpose 
acquisition company. A 
financial vehicle for mid-late 
stage, often pre-revenue 
cleantech companies to gain 
access to public markets

EV and battery companies are 
relying on SPACs as a new 
funding mechanism to satisfy 
their large capital needs without 
meeting the traditional metrics 
for an IPO
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https://twitter.com/MrDarkghost/status/1346383672992260097/photo/1
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Investment: A Year of Surprises, Successes, and Scandals
Eventful year as investors seek to uncover the “next Tesla”

COVID

Nikola warrant redemption

Tesla Stock 
Split 1:5

Nikola + GM 
partnership,
SEC investigation,
founder resigns

Nio reports record 
deliveries 

Quantumscape 
presents cycling 
data
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* Related reading: BatteryBits - Preventing Fraud
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https://medium.com/batterybits/preventing-fraud-in-the-battery-world-22e62bfbfbd
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Investment: A Year of Strong Growth Despite the Global Pandemic

With the exception of LG Chem, the market performance of Chinese manufacturers was 2x better than 
their Korean and Japanese counterparts. 

LG Chem

ETF funds BATT and LIT saw 50% and 140% growth in 2020 respectively 
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EV safety concerns made headlines

*Sources: Bloomberg, Washington Post, The Korea Herald, The Verge, Asia Nikkei, MorningTick 
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https://www.bloomberg.com/news/articles/2020-12-03/lg-chem-recalls-some-batteries-on-fire-risk-sunrun-says
https://www.washingtonpost.com/technology/2020/12/28/tesla-battery-fire/
http://www.koreaherald.com/view.php?ud=20201102000706
https://www.theverge.com/2020/11/13/21564217/gm-chevy-bolt-recall-battery-fire-lg-chem
https://asia.nikkei.com/Spotlight/Electric-cars-in-China/China-EV-startup-WM-Motor-issues-recall-after-battery-fires
https://morningtick.com/2020/08/26/chinese-ev-battery-maker-catl-faces-criticism-gac-electric-cars-ignite-fires/
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Research Highlights

There was a wealth of research knowledge generated in the battery field in 2020. 

We identified some of the most interesting research papers we’ve seen this year from the following 
fields:

Cathode Anode Fast Charging Degradation Lithium Metal

Solid-State Electrolyte Recycling Diagnosis Machine 
Learning
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1. Cathode: Cobalt-free for a sustainable future  
A novel cobalt-free high-nickel NMA cathode outperforms NMC and NCA in capacity retention rate 
after 1000 cycles.

*Source: Advanced Materials
Research Group: Dr. Arumugam Manthiram, UT Austin

● NMA is composed of Ni (89 mol%), Mn, Al
● Operates at 40 mV higher voltage
● Superior thermal stability
● Slightly lower specific capacity
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NMA’s cobalt free chemistry and the similarity 
of its synthesis process to NCA and NMC 
make it a strong contender for next 
generation high energy Li-ion batteries.

https://onlinelibrary.wiley.com/doi/full/10.1002/adma.202002718
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2. Cathode: Discovering new degradation mechanisms
Ni-rich layered cathodes degrade due to structure driven fatigue.

*Source: Nature Materials
Research Group: Dr. Clare P. Grey, Cambridge University

● Fatigued phase limits the accessible state of 
charge

● Authors propose that the fatigued phase is 
caused by high lattice mismatch between the 
cathode bulk layered structure and the rock-salt 
surface reconstruction layer above 75% SOC
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This understanding serves as a stepping stone 
for future Ni-rich cathode research, and may 
inspire the development of additives, doping 
agents, and coating methods.

https://www.nature.com/articles/s41563-020-0767-8#article-info
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3. Cathode: Single crystal materials

*Source: Journal of Electrochemical Society
Research Group: Yulong Liu, Western University; Jessie Harlow, Dalhousie University; Jeff Dahn, Dalhousie University.

Single crystal cathodes are robust against microcracking.

● No visual difference between fresh and cycled (1100 cycles) materials
● Single crystal materials can be promising materials for high energy density and long cycle life Li-ion cells

https://iopscience.iop.org/article/10.1149/1945-7111/ab6288
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4. Anode: Real-time tracking of Li+ migration

● The energy landscape above the ground-state 
enables fast Li+ transport in LTO 

● This study was performed by combining in-situ 
TEM with computational modeling

LTO facilitates fast Li+ transport via the kinetic pathways in its metastable intermediates.

*Source: Science
Research Group: Dr. Feng Wang, BNL; Prof. Gerbrand Ceder, UC Berkeley and LBNL
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This research provides a framework for 
real-time in-situ study of Li+ transport within 
the electrode, and serves as a foundation for 
future work on the design of electrodes.

https://science.sciencemag.org/content/367/6481/1030/tab-figures-data
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● New rock salt anode lithium-vanadium oxide (Li3V2O5) 
demonstrates reversible cycling at 0.6 V, capacity of 
260 mAh g-1, fast charging up to 40% of capacity in 20 
seconds, and over 6000 cycles of stable cycling

● The startup Tyfast was spun out to commercialize this 
technology, with a focus on electric buses and power 
tools

*Source: Nature
Research Group: Dr. Ping Liu, Dr. Shyue Ping Ong, UC San Diego; Dr. Huolin L. Xin, UC Irvine; Dr. Jun Lu, ANL

5. Anode: Novel materials for ultra-fast batteries
A newly-invented rock salt anode Li3V2O5 exhibited both high capacity and charging rate.
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A promising material to realize ultra-fast charging 
batteries for broad commercial applications.

https://www.nature.com/articles/s41586-020-2637-6
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6. Anode: Improving graphite anode rate capability
Black phosphorus-graphite composite anode with thin polyaniline polymer gel coating 
forms a stable SEI and demonstrates excellent capacity, rate, and cycle life.

*Source: Science
Research Group: Dr. Xiangfeng Duan, UCLA; Dr. Hengxing Ji, University of Science and Technology of China

● The covalently bonded black phosphorus 
graphite interface prevents edge 
reconstruction and ensures fast Li+ entry/exit

● Thin polyaniline polymer gel coating prevents 
continued formation and inhibits buildup of 
less conductive Li fluorides and carbonates
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The electrode design is a major benefit to 
current Li-ion chemistry and we expect to 
see it on the manufacturing line soon.

https://science.sciencemag.org/content/370/6513/192/tab-pdf
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Characterization of SEI with in-situ liquid secondary ion mass spectrometry (SIMS)

*Source: Nature Nanotechnology
Research Group: Dr. Zihua Zhu,Dr. Chongmin Wang, Dr. Zhijie Xu, PNAL; Dr. Kang Xu, US Army Research Laboratory

7. Anode: Real-time mapping of solid electrolyte interphase (SEI)

● During initial charging, an electric double 
layer forms at the electrode/electrolyte 
interface 

● This double layer structure predicts the 
eventual SEI chemistry

● Inner SEI layer is thin, dense, and inorganic 
while the outer SEI layer is porous and 
organic-rich
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Real-time nanoscale observations offer a 
molecular understanding of SEI and pave the 
way for the engineering of better interphases 
in the future.

https://www.nature.com/articles/s41565-019-0618-4
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8. Solid State: Model for solid electrolyte design
A universal chemomechanical model for designing solid-ion conductors enables exploration of 
“soft” dendrite-suppressing regimes

*Source: Nature Materials
Research Group: Dr. Brett A. Helms, LBNL, Prof Venkat Viswanathan, Carnegie Mellon University.

● Mechanisms of pressure-driven dendrite 
blocking and density-driven dendrite 
suppression, explained by the competing 
influence of shear modulus and partial 
molar volume of Li+, are mutually exclusive
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This study is a step forward from the 
Monroe-Newman model. It justifies 
previous research conducted on dendrite 
suppression by soft materials and lays 
the foundational design principles for 
future solid electrolytes.

https://www.nature.com/articles/s41563-020-0655-2
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9. Solid State: Setting benchmarks

● Solid-state batteries are benchmarked 
against a reference system consisting of a 
Li metal anode, β-Li3PS4 solid electrolyte, 
and NMC-622 cathode

● New research targets identified for 
solid-state systems

Referencing solid-state batteries against a standard benchmark

*Source: Nature Energy
Research Group: Dr. Jürgen Janek, Dr. Felix H. Richter, Justus-Liebig-University Giessen
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With the rapid pace of development in 
solid-state battery technology and 
commercialization, these standard 
metrics enable an apples-to-apples 
comparison across the field.

https://www.nature.com/articles/s41560-020-0565-1#article-info
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● Hollow tubules of mixed ionic-electronic 
conductors (MIEC) at the anode allow for 
metallic Li to be plated reversibly in a 
solid-state battery

● Coble creep mechanism of interfacial 
diffusion provides stress relief that enables 
reversible plating

10. Li metal: Novel 3D anode architecture 
Parallel hollow tubules guide stable plating and stripping of metallic Li via Cobel creep.

*Source: Nature
Research Group: Dr. Ju Li, MIT
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The race is on for higher energy density 
and anode engineering with novel 
materials and structures offers a path 
forward for Li metal anodes.

https://www.nature.com/articles/s41586-020-1972-y
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11. Li metal: Anode free solutions
Solid-state Li metal battery exhibits high energy density (900 Wh/L) and long cycle life (1000 
cycles) with Ag-C composite interlayer. 

*Source: Nature Energy
Research Group: Dr. Yong-Gun Lee, Dr. Yuichi Aihara, Dr. Dongmin Im, Samsung Advanced Institute of Technology
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Composite anode electrode has long been one of the holy grails of battery research to enable Li-metal 
battery. This paper demonstrates a promising new interlayer material towards realizing a commercial 
Li-metal battery.

https://www.nature.com/articles/s41560-020-0575-z


Volta Foundation

● Acetonitrile selected as a 
cosolvent to complement 
fluoromethane-based (FM) 
liquefied gas electrolyte

● Extended above FM’s critical 
temperature range 44°C for the 
first time

● Conductivity: >4 mS cm-1

● Coulombic efficiency: 99.4% 
over 200 cycles at 3 mA cm-2

12. Li metal: Fluoromethane-based liquified gas electrolyte

*Source: Energy & Environmental Science
Research Group:  Dr. Shirley Meng, UC San Diego; Dr. Oleg Borodin, US Army Research Laboratory
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Enabling high energy density Li-metal battery operation in wide temperature range (-60 to 55°C).

https://pubs.rsc.org/en/content/articlelanding/2020/ee/d0ee01446j#!divAbstract
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A closed-loop approach combining an early-prediction model and Bayesian regression algorithm 
reduces time required to optimize battery fast charge protocols from 500 to 16 days.

*Source: Nature
Research Group: Dr. William C. Chueh, Dr. Stefano Ermon, Stanford University; Dr. Richard D. Braatz, MIT

13. Machine learning-aided battery development 
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Battery cycling and validation is expensive and time-consuming. We are excited to see the impact of AI 
on battery research and development.

https://www.nature.com/articles/s41586-020-1994-5
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14. Contactless battery diagnostics
A simple, high-throughput, and nondestructive diagnosis on the state of charge (SoC) and defect 
detection using atomic magnetometers.

*Source: PNAS
Research Group:  Geoffrey Z. Iwata, Johannes Gutenberg-Universität Mainz; Alexej Jerschow, New York University 

● This novel diagnostic method identifies hot spots of charge storage 
● Weak transient internal currents (μA) are measured to infer state of charge
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This research offers a low-cost, non-destructive technique for quickly screening batteries for local defects.

https://www.pnas.org/content/117/20/10667.short
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A well-designed battery recycling process is 
essential to minimizing the environmental impact of 
Li batteries throughout their lifecycle.

● Recycled lithium iron phosphate (LFP) matches 
pristine LFP in performance

● LFP is regenerated via low temperature aqueous 
solution relithiation and rapid post-annealing

15. Recycling: Novel LFP recycling methods
LFP cathode recycling using a targeted healing strategy reduces energy usage and greenhouse 
gas (GHG) emissions.

*Source: Joule
Research Group:  Dr. Zheng Chen, UC San Diego
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https://www.sciencedirect.com/science/article/abs/pii/S2542435120304979
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Ranked Research and Patent Popularity by Battery Components

Materials level innovations occur primarily in 
academia. Research interests are dominated by 
cathode, anode, and electrolyte materials, 
comprising almost 90% of all publications. 

*Source: Google Scholar
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Industry is working hard on pack and system 
level optimization. The leading areas of invention 
are battery management, battery packs, and 
current collector.

https://scholar.google.com/
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Salaries soaring as companies compete for battery talent
US reported salaries (H1B) for battery industry roles surged 40% in the past 5 years.
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Li-ion manufacturing creates new job market
423,000 - 813,000 new jobs will be created globally in the battery industry by 2030.

● Predicted battery production capacity in 2030:
○ 1.4TWh (Wood Mackenzie)
○ 2.5TWh (Benchmark Minerals)

● Each GWh of battery capacity creates 40 jobs 
in direct production, and 200 indirect jobs in 
the upstream value chain, such as materials, 
R&D, and equipment manufacturers.

● At the beginning of mass production, the 
employment ratio is likely higher, at an 
estimated 125 employees / GWh, due to lack 
of economies of scale. (Fraunhofer ISI)

Source: BNEF
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https://www.miningreview.com/battery-metals/lithium-ion-cell-capacity-to-quadruple-to-1-3-twh-by-2030/#:~:text=Wood%20Mackenzie's%20latest%20report%20shows,in%202030%20compared%20to%202019.
https://www.benchmarkminerals.com/wp-content/uploads/06252020-Vivas-Kumar-HyperChange-V4.pdf
https://www.isi.fraunhofer.de/content/dam/isi/dokumente/cct/2020/Fact_check_Batteries_for_electric_cars.pdf
https://about.bnef.com/electric-vehicle-outlook/
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Companies scramble for talent to meet aggressive product timelines

*Sources: Bloomberg, Detroit Free Press, InsideEVs, LogisticsManager, TrainingMag, WFMJ
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https://www.bloomberg.com/news/articles/2020-06-23/tesla-pitches-5-000-middle-skill-factory-jobs-to-texas-county
https://www.freep.com/story/money/cars/general-motors/2020/11/09/gm-jobs-electric-vehicles/6222227002/
https://insideevs.com/news/445144/sk-innovation-hiring-ev-battery-site-georgia/
https://www.logisticsmanager.com/britishvolt-gigaplant-to-create-5000-supply-chain-jobs/
https://trainingmag.com/trgmag-article/how-panasonic-closing-lithium-ion-engineer-skills-gap/
https://www.wfmj.com/story/42870570/gm-ceo-lordstown-battery-plant-hiring-construction-ahead-of-schedule
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Wroclaw, 
Poland

Berlin, 
Germany

Bitterfeld-Wolfen, 
Germany

Commerce, GA, 
USA

Kaiserslautern, 
Germany

Saarland,&
Heusweiler,
Germany

Production facilities create job opportunities for local communities
“More than 1800 jobs will be created at the Wroclaw site, taking the total workforce up to 
more than 6000 full-time employees by end-2022.” (EIB)

“Tesla has strong support from local political leaders thrilled at the prospect of 10,000 
new jobs and the presence of a company that is worth far more on the stock market 
than all of the German carmakers combined.” (NYTimes)

“Farasis is building a plant for battery cells in Bitterfeld-Wolfen and is expected to create 
up to 2,000 new jobs.” (Electrive)

“Already 60 employees joined SK Innovation and by the end of this year, the number is 
expected to increase to 150, and then to more than 1,000 by the end of 2021….The 
number of direct jobs by 2024 should increase to over 2,600.” (InsideEVs)

“Around 2,000 jobs are to be created in the resulting plant that should have a production 
capacity of 32 GWh.” (Electrive)

“Around 400 jobs will be created by the start of production at the end of 2023 (Saarland) 
…. Around 150 jobs are to be created at the Heusweiler location by the start of 
production in mid-2022." (LinkedIn)
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https://www.eib.org/en/press/all/2020-088-electric-vehicle-battery-production-in-europe-gets-boost-thanks-to-eib-loan-of-eur480-million-to-lg-chem-wroclaw-energy-in-poland
https://www.nytimes.com/2020/12/31/automobiles/tesla-german-automakers.html
https://www.electrive.com/2020/07/03/mercedes-invests-in-battery-production-with-farasis/
https://insideevs.com/news/445144/sk-innovation-hiring-ev-battery-site-georgia/
https://www.electrive.com/2019/12/10/opel-is-aiming-for-32-gwh-battery-cell-production-in-kaiserslautern/
https://www.linkedin.com/company/svolt-energy-technology-co-ltd
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Building the talent supply

● “China attempts to steal workers from LG, SK” (KoreaTimes), offering talented engineers salaries 3-4 times 
their typical salary in Korea (CBCU).

● Long-standing efforts to recruit overseas scientists continues (Foreign Policy)

Global competition to attract and retain top talent to meet supply chain demands.

● China continues its 2nd year of vocational training 
program for “Battery Production Engineer” (Source) as 
part of the State Council’s National Medium- and 
Long-term Talent Development Plan (2010–2020). 
Program goals include building a comprehensive talent 
evaluation system, defining the battery manufacturing 
role standards, and overall improving the battery 
manufacturing workforce skill set.
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https://www.koreatimes.co.kr/www/tech/2020/03/129_279734.html
https://new.qq.com/omn/20190704/20190704A0C1HN00.html?pc
https://foreignpolicy.com/2020/09/17/china-thousand-talents-plan-invest-us-xenophobia/
https://www.sohu.com/a/439676591_733088
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Despite the global pandemic, communities and organizations have been created to share content 
and connect the battery community.

Where does battery talent congregate?

Intercalation Station
BatteryBits
The Mobilist

Newsletters & Blogs

YouTube: The Limiting Factor
Twitter: 

@electrochemicat @YingShirleyMen1 
@BatteryPapers @SteveLevine
@MjLacey @JamesTFrith
@VenkVis @mart_di_be
@KristinaEdstrm2

Social Media

Battery Modeling Webinar Series
Stanford Storage X International Symposium 
Oxford Battery Modeling Symposium

Online Battery Symposiums

Battery Brunch

Community Events

*Source: ACS
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https://cmu.us18.list-manage.com/track/click?u=e3dd1920324b4db3a51b620ca&id=9893d4c74a&e=4697f385f8
https://cmu.us18.list-manage.com/track/click?u=e3dd1920324b4db3a51b620ca&id=20975f0792&e=4697f385f8
https://cmu.us18.list-manage.com/track/click?u=e3dd1920324b4db3a51b620ca&id=2eef70a4e9&e=4697f385f8
https://www.youtube.com/channel/UCIFn7ONIJHyC-lMnb7Fm_jw
https://twitter.com/electrochemicat?lang=en
https://twitter.com/YingShirleyMen1
https://twitter.com/BatteryPapers
https://twitter.com/stevelevine
https://twitter.com/mjlacey
https://twitter.com/JamesTFrith
https://twitter.com/venkvis
https://twitter.com/mart_di_be
https://twitter.com/kristinaedstrm2
https://www.andrew.cmu.edu/user/venkatv/bmws.html
https://click.icptrack.com/icp/relay.php?r=32998467&msgid=517006&act=7D25&c=182468&destination=https%3A%2F%2Fenergy.stanford.edu%2Fstoragex-initiative&cf=3290&v=7afb201f7105dfd281210ba25c0e31be1326414616813e34001bfc9edf71dc7d
https://batterymodel.ox.ac.uk/
https://www.batterybrunch.org/
https://pubs.acs.org/doi/10.1021/acsenergylett.0c01304
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Policy for an environmentally sustainable future

● After the 2008-09 crisis, the economic meltdown caused a steep decrease in emissions, but 
rebounded to an all-time high in 2010 with the implementation of stimulus packages that did not 
focus on environmental impact. How can stimulus packages in 2020 be improved?

● The COVID-19 economic crisis coincides with a pivotal time in the fight against climate change. 
Stimulus programs that prioritize low-carbon initiatives can provide socioeconomic and climate 
benefits and usher in a new era towards reaching the Paris Agreement goals of keeping global 
warming under 1.5 °C and 2 °C.

● The next slides highlight major policy movements from the United States, Europe, and China with a 
focus on energy storage.

Killing two birds with one stone: a post-pandemic stimulus to create jobs and help the climate 
(McKinsey).
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https://www.mckinsey.com/business-functions/sustainability/our-insights/how-a-post-pandemic-stimulus-can-both-create-jobs-and-help-the-climate
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A warm welcome to CleanTech 2.0...

● With a raft of global policies to support the pandemic and green stimulus packages, investments and 
government policies need to be aligned to avoid the pitfalls of the first cleantech boom in 2006-11 
when $25b was invested and an est. 90% of funded companies failed to return any capital.

● The original CleanTech boom failed for several reasons: a global recession emerged, falling 
silicon prices from China crushed solar startups, falling oil prices hammered biofuel startups, and 
venture funding was a very poor match for R&D startups.

● Today is different. More people than ever are increasingly concerned about climate change. Clean 
technologies (including batteries) have had an additional decade of R&D and are now lower cost, 
technically sound, and directly competitive with incumbent fossil fuel technologies. Funding from 
government agencies and climate-specific venture capital, which understand the long development 
times and high capital requirements, eliminates risk along the spectrum of technology readiness 
levels and is better able to support the new cleantech market.

… and how to avoid a repeat of CleanTech 1.0 (PwC).
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https://www.pewresearch.org/fact-tank/2019/04/18/a-look-at-how-people-around-the-world-view-climate-change/
https://www.pwc.com/gx/en/services/sustainability/publications/state-of-climate-tech-2020.html
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US policy under the Biden administration

● $2T in federal funding to spend over four years to “build back 
better”: decarbonize transportation, electricity, and building 
sectors, the plan including a highlight in battery storage 
innovation and domestic production (Joe Biden).

● President Biden’s target of net zero carbon emissions by 2050 
requires the reduction of US emissions by 75 gigatons and would 
be sufficient to shave the temperature rise by 0.1 degrees C in 
2100 (Climate Action Tracker).

● President Biden plans to establish ARPA-C focused on climate 
technologies including battery storage (Wall Street Journal).

US President Elect Joe Biden plans to implement green investments as a method for tackling the 
coronavirus economic crisis.
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https://joebiden.com/clean-energy/
https://climateactiontracker.org/press/bidens-election-could-bring-a-tipping-point-putting-paris-agreement-15-degree-limit-within-striking-distance/
https://www.wsj.com/articles/biden-to-tap-jennifer-granholm-for-energy-secretary-11608072614
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Europe catalyzes support for energy storage

● The UK revealed a green industrial revolution plan to support 220k jobs over the decade, including 
£1.3B for EV charging infrastructure and £1B for electrification of vehicles including the mass 
production of batteries (UK energy white paper, 10 point plan).

● Increased financial support for the EU: €1B for battery projects in 2020 and €10B of grants over the 
next decade. Europe has goals to be climate neutral by 2050 (European Commision).

● Brexit free trade agreements discriminate against trade in lower-carbon electric vehicles due to 
“rules of origin”, as the bulk of electric car parts come from Asian countries. UK policy will build local 
supply chains for batteries manufactured in the UK or EU (The Times).

● Batteries from the EU need to be sustainable, high-performing, and safe over their entire life cycle to 
promote competitive sustainability and to minimize the environmental impact of batteries. A new 
mechanism of "battery passports" will be introduced to ensure responsible mineral sourcing along 
the supply chain (European Commision).

Major countries in Europe stay on track for the European Green Deal. 
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https://www.gov.uk/government/publications/energy-white-paper-powering-our-net-zero-future
https://www.gov.uk/government/publications/the-ten-point-plan-for-a-green-industrial-revolution
https://ec.europa.eu/clima/policies/innovation-fund_en
https://www.thetimes.co.uk/article/brexit-deal-triggers-electric-car-battery-race-gbh9gwn97
https://ec.europa.eu/commission/presscorner/detail/en/ip_20_2312
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China’s plan for a green future at risk
China moves towards carbon neutrality, but remains a large stakeholder in “dirty” investments.

● China hosts some of the biggest battery manufacturers: CATL, 
BYD, and Guoxuan High-Tech. Greenpeace is actively pushing 
Beijing to implement policies around end-of-life, recycling, and 
ethical raw materials (Greenpeace).

● China’s $2.9T coronavirus stimulus package fails to prioritize clean energy, and turns instead to dirty 
industries (high carbon energy and infrastructure) like coal to kickstart the economy (CarbonBrief).

● China reveals fiscal subsidies to promote new energy vehicles including BEVs, PHEVs, and FCVs, 
effectively extending vehicle subsidies through 2022 (ICCT). 

● Chinese President Xi Jinping publicly pledges at the UN General Assembly to be carbon neutral by 
2060. The announcement is significant as China is currently the world’s largest emitter of CO2, but the 
high-carbon stimulus package puts the UN pledge in question.
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https://www.greenpeace.org/eastasia/press/6175/greenpeace-report-troubleshoots-chinas-electric-vehicles-boom-highlights-critical-supply-risks-for-lithium-ion-batteries/
https://www.carbonbrief.org/analysis-chinas-covid-stimulus-plans-for-fossil-fuels-three-times-larger-than-low-carbon
https://theicct.org/sites/default/files/publications/China%20NEV-policyupdate-jul2020.pdf
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Fossil fuel vehicle bans around the world 🌎
Electric vehicles are the largest market for batteries today. To date, 23 countries and states have 
publicly announced plans to phase out fossil fuel vehicles.

● Austria, 2035
● Belgium, 2026
● California, 2035*
● Canada, 2040
● China, 2035
● Costa Rica, 2050
● Denmark, 2030
● Egypt, 2040
● France, 2040
● Iceland, 2030
● India, 2030
● Israel, 2030

● Japan, 2035*
● Massachusetts, 2035*
● Netherlands, 2030
● Norway, 2025
● Singapore, 2040*
● Slovenia, 2030
● Spain, 2040
● Sri Lanka, 2040
● Sweden, 2030
● Taiwan, 2040
● United Kingdom, 2030*

* announced in 2020
Source: modified from The Driven
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https://thedriven.io/2020/11/12/the-countries-and-states-leading-the-phase-out-of-fossil-fuel-cars/
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Predictions for the next 12 months
1. SPACs continue to gain prominence and legitimacy as an accepted avenue for privately held cleantech 

companies to go public. Cleantech SPACs will raise >$3B USD in 2021.

2. BEV battery cell-level cost (volume-weighted average) will drop below $95/kWh.

3. Following the successful listing of QuantumScape, at least 3 new startups will be formed to 
commercialize “Beyond-NMC” chemistries such as Co-free, solid-state, Si-anode, Li-sulfur, etc.

4. Hybrid-state (solid+liquid) batteries will achieve 80Ah in industry.

5. Electric vehicles with 150 kWh packs will be announced.

6. AI/ML-first companies will enter the industry, at least 3 new (AI + Energy) startups will be formed.

7. Demand for skilled workers will continue to outpace supply. Average starting base salary for battery 
engineers in the US will be >$125k.

8. The Biden administration will announce a series of policies supporting cleantech, including new funding 
for research, EV subsidies, and support for the development of clean energy infrastructure.

9. EV market penetration to accelerate - global EV sales will top 3 million vehicles for the 1st time.

10. Municipal buses to electrify faster than any other segment of wheeled transport, accounting for >30% of 
global new bus sales.

Overview                Industry               Research               Talent               Policy               Predictions



Volta Foundation

Conclusions

Thank you for reading the inaugural State of Batteries Report! 

In this report, we reviewed and highlighted key developments in the battery industry in 2020. This report is 
meant to be a comprehensive and accessible guide to battery research, industry, talent, and policy, and to 
help foster conversations on the state of batteries and its trajectory for the future.

We look forward to receiving your feedback on how we can improve this presentation, as well as 
suggestions for next year’s edition. Please reach out to us at sponsorship@volta.foundation. 

Thank you!

BatteryBits Editorial Board
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Disclaimer

The views expressed herein are solely those of the authors, and have not been reviewed or 
approved by any other organization, agency, employer or company. The primary purpose of this 
work is to educate and inform. 
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Get involved with BatteryBits!
Key insights in the world of batteries.

BatteryBits is a publication written for the world’s battery professionals to gain an insider's view on the 
trends and directions of the industry. We publish insights and ideas by battery experts in industry, 
academia, policy, and finance. Since June 2020, our publication has received more than 15k views. 
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Want to share your unique insights with 
the industry? Contribute to the Battery 
Bits Publication. Apply here.

For business enquiries, please send us a 
note at sponsorship@volta.foundation  
and let’s chat!

http://batterybits.org/
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