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Average lithium-ion battery pack prices o
have fallen 85% since 2010
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Battery technology outlook

Cells make up roughly 70% of the total
cost

..........................................

real 2018 $/kWh
650

S77

Pack 204
185

Cell

2013 2014 2015 2016 2017 2018

Source: BloombergNEF Note: numbers may not add exactly due to rounding. The data in this chart has been adjusted to show real 2018 dollars

4 May2, 2019 BloombergNEF



Battery technology outlook

BloombergNEF expects battery pack
prices to continue to fall

Lithium-ion battery pack price (real 2018 $/kWh)
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Battery technology outlook

Ongoing cathode advancements wili
help achieve these costs reductions
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Battery technology outlook

New anode designs will also help
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Battery technology outlook

Battery energy density is also
improving rapidly
Cell energy density (Wh/kg)
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Battery components & pack price sensitivity

Price rise and subsequent collapse of
cobalt highlights market volatility

$ / metric ton
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Battery components & pack price sensitivity

Lithium prices have also fallen in recent
months

USD / metric tonne
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Battery components & pack price sensitivity

Commodity swings are unlikely to
derail lower costs

NMC (811) battery pack price sensitivity
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Implications for electric
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Implications for electric vehicle uptake S o S

Falling battery prices ensure that EVs

. . . Updated 2019 analysis available
will be cheaper than ICE in the mid-2020s to BloombergNEF clients

Projection of ICE and BEV pre-tax retail prices in the U.S. for large vehicle segment
2016 $ (thousand) and %
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Implications for electric vehicle uptake

Smaller vehicles are harder to electrify, ’ -
pdated 2019 analysis available
cheaply

Projection of ICE and BEV pre-tax retail prices in the U.S. for small vehicle segment
2016 $ (thousand) and %
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Implications for electric vehicle uptake

Lower prices, better performing
technologies underpin increasing battery ‘Z'?é?:ﬁ?;?&%fi‘:’.i‘iﬂ‘é‘?’:;°:‘
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Bloomberg NEF is a research firm that helps
energy professionals generate opportunities.
With a team of experts spread across six
continents, BNEF provides independent
analysis and insight, enabling decision-
makers to navigate change in an evolving
energy economy.

BNEF research and analysis is accessible
via web and mobile platforms, as well as on
the Bloomberg Terminal.
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