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ESS, Innovation in Electricity History

Energy storage commoditizes electricity energy, which is the most innovative in

the history of electricity use.
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What Drives The Growth of ESS Industry?

Of| L X3 1| A+ u

Korea Energy Economics Institute

Though there may be many, three aspects today help the ESS industry grow

quicker than ever.
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ESS Driver - Environment °1|L1x|7gx1|ﬁ?-°a~
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The issues of climate change and corresponding demand on clean energy

sources position the ESS industry very positive and optimistic.

v COP21 climate change summit reaches a deal to keep
temperature rise below 2°C by 2050 [December, 2015].

v President Obama announced historic carbon pollution
standards for power plants [August, 2015].

v' China urged to make deeper cuts in coal use for climate
pledge [July, 2015].

v Germany pledges to shut down all of its nuclear plants by
2022 following Fukushima nuclear power plant disaster
[May, 2011].

v And more
Source :
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ESS Driver - Policy
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The very supportive government policies, more than preliminary experiments,

consider the LiB storage technology as a promising economic solution to the

issues.

» Supports/Pilots led by Governments ;‘///.% H ®
- German residential ESS subsidies ('13~"18)

* F/R projects in GER/UK
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» 13.5 Plan supports ESS deployments
» Mandatory Microgrid PJTs (2 ESS PJTs
per state)

» ESS supports for new energy industry
- F/R, renewable integration, energy
independence islands, demand management
- PV/Wind RES certificates

p ITC extended
p California / Northeast Mandates

- CA ESS mandatory, CA/NY ESS subsidy
- F/R incentives in Northeast (PJM)

» Gov't-led ESS subsidies
- Residential : ¥ 43bn,
- Utility-scale : ¥ 26.5bn
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ESS Driver - Technology °IIL'III%'I1I$?°~.A~
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The advancement of LIB technology along with economics of scale enables the

ESS industry fueled to grow, right timing and right positioning.
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ESS Market Outlook onwl%xﬂﬁ:%~
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No other industry ever shows this growth rate, which is in CAGR 33%o.
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Value Chain ESS Markets
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ESS ecosystem consists of a number of players with different backgrounds and

specialties, and old and new.
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Market Trend — New Players with Business Models q'ﬁxl’éxilﬁ?-%'~
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New players introduce new energy business models thanks to new technologies,

favorable business environments, persistent problems, etc.

Tesla has acquired SolarCity in August 2016.

Partnership with Panasonic for battery cells

Daimler AG has established a subsidiary for v Bigger economics
the ESS business expansion.

Building a battery module assembly factory, not cell of scale
manufacturing

BYD provides total energy solutions from v Packaged energy
PV, ESS to system integration even EVs.

solutions
Business start from Li-ion battery company

Volkswagen invests in constructing battery
Pack manufacturing plants.

Building a battery packaging lines, not cell manufacturing
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Market Trend — Price Plummeting °1|L1xl’sxﬂﬁ?-%~
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LIB price falls rapidly due to strong technology-driven competition and the

convergence of batteries in both EVs and ESS.
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Samsung SDI — Leading LiB Supplier Market qluxl’éxﬂﬁ?g‘
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v" Applies the same cells for EVs & ESS to achieve economics of scale.

S
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v' Increase energy density while keeping cell’s physical dimension
the same (357Wh/L today to 617Wh/L at 2020).
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Samsung SDI — Leading in Opening Storage Market °ﬂLﬂl’éIﬂﬁ?—%~
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Commercializing new technology & serving the energy storage markets globally
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Then What? °1|L1x|%x1|ﬁ?°a~
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We have to ask ourselves how to prepare things to meet the challenges in the future!

v Who will lead the high technology-driven ESS markets in the
future where traditional manufacturing competence still be
influential?

v How the business model will be formulated by the markets
where the new high tech merges into the old, conservative
industry with tall chimneys?

v What sort of policies must be in place for the domestic
players to lead the industry where the politics still
influence the economics?
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Thank You ! °1|L1x|7gx1|ﬁ?-°a~
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