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"Battery-as-a-Service”
to improve profitability
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@Move sz
Building on the experience of more approx. 50 battery-(material-)related
global projects, we advice on "Battery-as-a-Service" since Spring 2019...

-

;M
Selected projects covering all aspects of the LiB — value chain Clients Battery & Battery materials
> Strategy development for five different leading global mining and refining companies in e/ Namwen “

cobalt, nickel and graphite ST S T
> Market and technology studies Li-lon batteries for six different active material suppliers
(cathode, anode, separators) as well as for leading supplier of cell housings

CABCHT

AsahiKASElI Panasonic

> Various acquisition and partner target search studies NP0 [P s unog (@ntinental %
> Various Due diligences, e.g. largest new European LiB supplier, various tech start-ups,.. e TOSHIBA

> Site selection Europe for cell manufacturer, Sl?#'. _ _ JM
> Battery-cluster strategies for 2 different European regions and one middle east country G

> Entry strategy "Cell manufacturing" for two of the largest global system suppliers a NIO BOSCH v =rE3
> Strategy development Commercial vehicles for Asian battery manufacturer TEMASE

> Automotive process definition for one of Top-3 global LiB suppliers MEEUROSA] & @ LG Chem
> Growth strategy for Chinese manufacturer of LiB-based ESS solutions GSYUASA 2

> Strategy battery modules / pack for global OEM | @ PSA fom
> Studies on battery production impact on industry and economy A123° SRR e
> Evaluation of new dry-coating process for technology supplier (now part of leading EV player) ‘ MANASEM  VOLKSWAGEN

> Battery re-use market study, including technology analysis and business model design m //L éhow‘

> Recycling strategy LiB for global OEM
> New business model definition for leading LiB supplier

Source: Roland Berger
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@MOVE sz}

.. adding also thought leadership in energy storage, renewable and

distributed energy

Selected Projects
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Client

Issue

Lazard Freres

How to compare storage technology costs & use cases?

20 large energy clients
> Utilities

> OEMs

> Investors

> Energy retailers

Which segments, use cases, business models?
How big is the market?

Leading energy storage developer

How do we compare to competitors? How to differentiate?

US Independent Power Producer

How to compete in a changing market?

Energy infrastructure developer

Where to participate in storage? How to grow a storage

business?

Edison Electric Institute

When/where will DER threaten utilities?

Multiple U.S. Utilities

How will DER penetration impact my system? Business
model? System & resource plans?

19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 3
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@MOVE ez |}

Since 20195, our North American Energy CC (former Enovation partners)
provide the industry-standard cost benchmark for stationary energy storage

"Energy storage project returns reflect variation in local revenue sources" — LCOS 4.0 in Nov. 2019

|RR U.S. : International LAZARD'S LEVELIZED COST OF STORAGE ANALYSIS—VERSION 3.0
25% - I
; 22.8% : LAZARD
|
| 20.1%
20% :
17.1% i
|
15% - - 13.6% | 14.3%
11.9% |
|
10% - 8.8% i 7%
|
|
52% 0
5% i ] —— : 4.4 /0
- : Ll
|
|
0% - T "
Wholesale T&D Utility- Scale Cél Cél Residential Wholesale T&D Utility-Scale Cé&l Cé&l Re3|dent|al
(CAISO) (NYISO) (PV+ (Standalone) (PV+ (PV+ (UK) (International) (PV+ (Standalone) (PV + (PV+
Storage) (CAISO) Storage) Storage) Storage) (Ontario) Storage) Storage)
(ERCOT) (CAISO) (CAISO) (Australia) (Australia) (Germany)
[P Energy Arbitrage Spinning/Non-Spinning Reserves [ Distribution Deferral Il Demand Response-Utility [l Local Incentive Payments
Frequency Regulation [l Resource Adequacy Demand Response-Wholesale [l Bill Management

Note: Methodology developed by Enovation Partners, that have become our North America Energy Practice, see e.g. https://www.lazard.com/perspective/levelized-cost-of-energy-and-levelized-cost-of-storage-2018/

19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 4



@Move sz}
Introduction of electric vehicles requires lower prices for vehicle users and
higher profitability of all players at the same time — BaaS as solution

Opportunity: Market outlook for XEV batteries and the LiB industry is promising, but...

Challenge 1: OEMs in price-cost-trap: Profitability of OEMs, as well as of cell suppliers, is
not sufficient to attract cash needed to finance the expected growth

Challenge 2: Cost-optimization not sufficient — new business models are needed

Battery-as-a-Service optimizes asset utilization and improves the industries profitability

Source: Roland Berger

© Roland Berger GmbH - Private and confidential - Pls. do not distribute to 3rd parties
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Challenge 1 - Electrification @Move*‘ Berﬂgolgwgl ).
Regulatory requirements lead to an increasing share of electrified vehicles
over the next couple of years

Vehicle sales forecast by region and electrification share in major regions [m units]

XEV Passenger cars LCV <35t LCV 3.5-6 tons
26.8 307 327 | 151 152 152 | 16.2 16.3 16.0 24 22 19 | 28 3.0 341 29 30 3.2 13 15 17 | 04 041 041 11 11 1.0
0

2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2025 2030

Medium Duty Trucks Heavy Duty Trucks Buses
217.4 227.2 2361 | 79.4 981 105.7 | 231.1 227.2 247.5|| 757.7 715.2 735.6 | 172.5 200.3 212.9 | 273.6 307.1 311.0 175 178 182 56 62 68 67 75 719
0% Sl 1%

2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2025 2030
B Full electric vehicles

Source: IHS; Roland Berger 19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 6
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Challenge 1 - Electrification: Fast growing LiB market...

@MOVE sei|

The LiB market is expected to grow rapidly to 2000 GWh in 2030 -

Automotive by far largest growth segment
Market demand for LiB by type [GWh]

1,919

55 / Consumer electronics
27
48
13

\Other
Commercial Vehicles
2

LSEV & 2W
B/ MHEV, FHEV, PHEV
198 PBV

Automotive

BEV

2019 2020 2023 2025 2028 2030

Abbreviations: ESS — Stationary Energy Storage Systems; LSEV — Low Speed Electric Vehicle; 2W — Electric Two Wheelers;
MHEV, FHEV, PHEV - Mild Hybrid, Full Hybrid and Plug-in Hybrid Electric Vehicle; PBV — Purpose Built Vehicle; BEV — Battery Electric Vehicle

Source: Avicenne; Fraunhofer; Interviews; Roland Berger

CAGR
2019-2030

4.1%
9.6%

22.4%

51.8%

>

>

>

The automotive industry will account for
the majority of the global LiB demand

Passenger vehicles are expected to
increase share of global demand

In the passenger vehicle segment, BEV
are driving the growth with a CAGR of
32.7% 2019-2030

Commercial vehicles (CV) to stand for a
significant share of the demand in 2030

Other applications such as consumer
electronics currently constitute a large
share but will be small compared to
automotive going forward

ESS could grow even faster than shown,
largely depending on share of
renewables and development of grid
infrastructure

19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 7
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P 161 )°
@MoVvEe s

P

But high investment needs, low margins and high costs for users result in a low

attractiveness of eMobility for all stakeholders

[ ] ® @
Customers l|l

> EV purchasing price to high
compared to ICE if not subsidized

> |nsufficient infrastructure, sometimes

high charging costs

Cell supplier

> |nsufficient profitability of
current cell business

> High investment needs exceeding cash-flow generated

by cell business

> High complexity because of missing standards
> |nsufficient know-how of battery usage conditions over lifetime

Source: Roland Berger

> Lower profitability for EVs
> Raw material price risks

Ramp-up of
electrification of
transport sector is
painful for all
stakeholders

F=
Public authorities ‘
> Low speed of EV introduction

> Lower value-add/
employment in country compared
to ICE

> High infrastructure costs

Material and 'Q‘

recycling companies -

> High investment needs to build
capacities

> Missing data on cell usage and
chemistry to be recycled

> Raw material price risk

)
19
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Challenge 1 - Electrification: Low economic attractivity — Unattractive profit margins for OEMs @MOV A~ engOgF
To achieve similar profits, either OEMs pack costs need to go down by
25-30 EUR / kWh, or additional profits in same range need to be generated

Vehicle cost structure w/ options [ 000 EUR] - Impact per kWh [EUR]

§ Challenges

> To boost BEV sales to required
- levels, OEM are need to limit price
differences ICEs vs. BEVs

> Therefore significant lower EBIT
. margins of BEVs compared to ICEs

© > To realize transition to Zero-Emission
© mobility, profitability of all players has
to be increased - 25..30 EUR / kWh on
battery level for OEMs, but also for
other players in the supply chain,

ICE D-segment  BEV D-  Priceincrease  Profit gap C]E’[S” Pack cost : without increasing prices for vehicle
segment) profit gap .
[ Dealer margin [] OEMEBIT [ SG&A [ ] D&A, R&D [[] Manufacturing cost [l Component cost [[11] Battery pack users
1) 52 kWh battery pack @ 122 EUR/kWh on battery pack level FX: 1 EUR: =1.138 USD

Source: UBS; Roland Berger battery cost model April 2019; Roland Berger 19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 9
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Challenge 1 - Electrification: Low economic attractivity - Unattractive profit margins for LiB supplier @M Ov@* BengOgF I ‘
Current price-levels also lead to small profit margins for cell suppliers,
since contracts have often been closed at prices below 90 EUR per kWh

Cost breakdown of cell NMC811" [EUR/kWh; 2020]

86.1
Note: 34 EBIT margin
> No costs included to manage supply chainrisks 43 SG&A, FG8A
> Reflecting traded raw material prices without contracted discount and price fluctuations incl. R&D
> No further cost reductions during contract period included 195 23% Cell .
production
199 588
0 Other cell material cost
26.62 6.6
(EUR/kg) . .
3 13.3 755 Other active material cost
1760 390
(EURKg) 44 Margin
4.0 SG&A incl. R&D ,
______ Cell material
24.2° 6.4 Production cost

LIOH*H,0
NiSO,*6H,0 Ay Raw material CAM
MnSO,*H,0

GV CAM cost

CoS0O,*7H,0
Refined Material ~ Production ~ SG&A incl. R&D Margin CAM 811 cost  Material cost Material cost cell ~ Production SG&A, FG&A Margin Cell total
. incl. R&D
L Mining& _ | Precursor & CAM J L— Total material supply — | Cell manufacturing I

Refining

1) Prismatic NMC811 cell production in China, material prices forecasted for 2020 as of December 2018  2) Euro per kg of CAM material
3) Including markup of ~6.3% that accounts for efficiency losses between theoretical vs. nominal voltage level FX: 1 EUR: =1.138 USD
Source: Roland Berger "Total LiB Value Chain Cost Model" 19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 10
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Challenge 1 - Electrification: Low economic attractivity - Unattractive profit margins for LiB supplier

360° 3
@MOVE ez}

Cell suppliers improved profitability in 2018 — but higher margins are
needed to attract sufficient capital inflow for required capacity increase

Profitability level of cell supplier and potential impact on cell prices

Low margins driven by low prices, and
significant capacity increases while
cash-flows generated are insufficient to
finance CAPEX increase

........... Average
LG Chem?

Panasonic?)

Samsung SDI?
SKI

1) Roland Berger supplier data base (EBIT post non-oper. & unusual / Revenues)

Source: S&P Capital IQ; Roland Berger supplier database as of April 2019

EBIT [%)] Typical supplier target margins") [%]
10 n 10 T /\/_—-
1 0 T T T T T T T T T 1
-10 -
35 - 2012A 2014A 2016A 2018E 2020E
2012A  2014A  2016A  2018E

LiB manufacturer need to increase
EBIT to attract sufficient capital from
financial markets - Total CAPEX needed
until 2030 approx. EUR 200 bn

= Process specialists
= Product innovator

|> Margin impact on battery cell price [EUR/kWh]

90.8
83-m1 “““ o =l
______ 9%
5% 5% margin
SG&A,
23% 22% FG&A
\incl. R&D
Production
Material
cost cell

Cell cost NCM811
- 2018 profit level

Cell cost NCM811
- expected 2020+
profit level

Increase
of margins

2) Operating Profit Before Tax of Energy Solutions Division ~ 3) Automotive Division

FX: 1 EUR: =1.138 USD
19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 11
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F 4

@MOVE |},
Despite new Lithium, Nickel and Cobalt projects, a supply-demand
imbalance for "Nickel Grade |" and Lithium is not unlikely to occur,...

> Main resources in Indonesia (19%), Philippines (11%), and Canada (10%)

Supply - Demand > Global Ni ore output with a ~10% decrease (c. ~200 kt) in first half of 2018

Ni") 2,712 <2,960 compared to previous year
2,296 2441 — > Philippines Ni exports decreased significantly, as mines have been closed
recently due to the environmental damage they cause
3 7 19 > Recycled Ni volume still very small due to limited volume of NMC and NCA
> Main resources in Congo (59%), Russia (5%), and Australia (5%)
Co > Typically mined as by-product of Ni or Cu
. 207 > 170 > |n 2018, recycled Co already accounted for approx. 10% of total Co production
L3 21 34 > Recycled Co mainly sold as cobalt sulfate, cobalt chloride or cobalt powder

> Main resources in Chile (37%), Australia (33%), and Argentina (11%)

Li%) 7162 < 920 > World production of lithium via spodumene ~80,000 kto met. eq. p.a.
538 > Spodumene allows easier production? of high purity LIOH needed for NCM811
276 > Due to limited process expertise only 40% of lithium (LCE) available to recycling
14 40 was recycled in 2018
2018 2021 2025

1) Optimistic supply case incl. new deployment in Indonesian project Morowali
ini ; 2) Spodumene has higher purity with less iron, magnesium and other deleterious metals
e |\ Recycl
ining ecycling 3) LCE 99.5%

Source: Apricum; Argus; Circular Energy Storage; Deutsche Bank; Reuters; Roskill; Stanford; Wood Mackenzie; Worldbank; Roland Berger
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Challenge 1 - Electrification: Low economic attractivity - Raw material price risks

Roland

erger

@MoVvE e}

...leading to increase of cathode prices, with a negative cost impact of
10..15 EUR / kWh on cell level

Expected price increase of CAM" [EUR/kWh]

Raw material impact...

> CAM price increase mainly
driven by rising Ni and Li
prices
> Ni price growth driven by
— Mainly primary (class I)
stainless steel application

- Growing absolute and
relative LiB demand

> Li price growth mainly due to »

significant increase of LiB
market demand

> Low impact of Co price due
to supply demand balance and
resulting price stability

> Steeper price increase in
NCM811 due to higher Ni
content with over proportional
Ni price increase

1) Not reflecting any potential discounts on refined materials procurement compared to LME-traded prices; not considering markup of ¢.6.3% that accounts for efficiency losses in cell

EUR/kg EUR/KWh
NCM622 80 -
Li(Ngs Cog2 Mng5)O;
594
40 | % 60 - ?
28
27 35 43 4 53
1 28 .
20 401 43
0 —r—T—T—T—T11 20 T T T T T T
NCM811 7
Li(Ngg Cog 4 Mny )0,
40 »
40 - - 60 - 54 4
27 97 36 .
0 | 27 20 137 37 48
37
0 1 20 T T T T T 1

Source: Argus; Deutsche Bank; Roskill; Wood Mackenzie; Roland Berger

"18'19°20°21°22'23'24°25

"18'19°20°21°22'23'24°25

Based on Roland Berger supply and demand model

|> ... on battery cell price [EUR/kWh]

105.8

EBIT

4% \margin

SG&A,
FG&A
incl. R&D

Production

Material
cost cell

Cell cost NCM811
- 2018 profit level

Cell cost NCM811
- expected 2020+
profit level

Increased raw
material cost

FX: 1 EUR: =1.138 USD
19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 13
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Challenge 1 - Electrification: Low economic attractivity

Challenge 1:  OEMs in price-cost-trap

Industry already needs
higher prices

\\%
Upstream costs
likely to increase to
up to 15..20 EUR /kWh
4\\

Regulatory requirements
block ways out

Source: Roland Berger

360° —
@MOVE ez |}

Limited possibility
to prevail from market

19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 14
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@MOoVvE s}

Technology progress towards Ni-rich materials might reduce costs by
10..15 EUR per kWh on cell level...

Volumetric energy

(NCM 811 base-line used for comparison)

Anode Electrolyte Cathode density’) [WhiL]
Li-Metal  Solid (Oxide Ni-or Mn-rich ”
or Sulfide) >1000 ?
. . HAMESLING 5IM
Graphite/  Solid (Sulf.) Ni-orMn-ich ToYOTS, v 800-1000
Silicon?® e @ LG Chem
. Ni-Rich: NCM910, SK lmnovatior A
Liquid NCM90-5-5, NCMA > 700--900
NCMS811 CATL e 600-700
A N A Panasor.'c HARM E:-LINI i KN
" ¥ e
CATL
NCM622 @ LG Chem 350-500
NCA Panasonic 600-700
Graphite  Liquid NCM523 220-400
(or "Solid" -
P0|ymer) NCM111 220-250
| | | | 4
2015 2020 2025 2030

First serial application in vehicles

Likely scenario:

> From 2019/2020 move towards NCM811. LG
Chem, SKI, CATL to be first

> JM will commercialize NCM811 with Cobalt-
coated nanoparticles with similar behavior like
NCM622 (CamX licence)

> Majority of volume might switch directly to Ni-
rich from 2023ff, first applications from 2021.

> More Si in Anode, higher volumetric energy
density Ni-Rich and advanced production
processes reduces cost by 10-15% until '25

Moonshots:

> BASF Toda promoting NCM217, cycle-life
challenges

> Solid state technologies: Manufacturability,
contact issues and dendrites are major
challenges

1) Stacked electrodes  2) First prototypes 3) Typically blends of different cathode chemistries and specifically adapted anode chemistries. With major change of cathode material usually graphite is used first only (Cathode and anode
are typically not changed at the same time). Additional increase of energy density requires Si-additives on anode side (up to 20%)

Source: Expert interviews; Roland Berger "Total Battery Cost and Price Model"
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Challenge 2 - Cost optimization: Cell level

@Moves

and optimization in cell and pack design might yield another

5.

.8 EUR/kWh

Cost optimization of Lithium-lon battery cell and pack

Cell

Pack

% OEE

ﬁ Material utilization /
scrap rate

© Manufacturing
0" processes

> Predictive maintenance

> Continuous production
> ..

> Optimized cell design

> Quality control, analytics
> ..

> Advanced processes, €.9.-
Dry coating
> ...

& -0.7 ... 1,0 EURkWh

@) -1.3...-2,0 EUR/kWh

@) -1.5...-2,5 EURKWh

Electronic compo-
nents integration

~ ¢ Optimized module
l.l.: configuration

a Reduction of
specifications

> ASICs for cell sensing on
flexboards for cell connecting

> ...

> Less cell connectors by larger
battery cells
> ...

> Adjusting technical specs, e.g.
remove KTL coating of struc-
ture using adv. adhesives

@) -0.7...-1,0 EUR/KWh

Source: Roland Berger

@) -1.3...-2,0 EUR/kWh

q‘% Concept dependent

19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx

()
approx. “I&
5..8 EUR /kWh

Roland

erger

5

| 16
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Challenge 2 - Electrification: Cost optimization not sufficient @M OV@* Bef olaenF |
Challenge 2: Cost optimization not sufficient —
New business models are needed

—

Upstream
cost increase
of up to
15..20 EUR /kWh

New business models
} needed to close
profitability gap of

Cell / pack 20 .. 25 EUR / kWh

cost reduction
opportunities of
15.. 25 EUR /| kWh

Source: Roland Berger 19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 17
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Battery as a Service @M O\/é% BengOg“ ‘
Battery-as-a-Service ("BaaS") maximizes asset utilization using a circular
economy approach and connecting the transport and the energy sector

Battery-as-a-Service — Concept

Refining / \frecursor

Raw material Recycllng \ CAM

(eegxt:nalcntllﬁg) \ production

Reassembly for \
2"d use as ESS <

@ Removal
"Connected services"
during usage Cell / module

Remanufacturing manufacturing

Vehicle and ESS production

Source: Roland Berger 19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 18
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Battery as a Service — Value pools: Overview @ M Ovel“ BengOgF ' ).
Access to the battery, and connecting the battery to cloud services is key to
significantly increase overall value pool that can be shared by stakeholders

Levers to increase the total available value pool

Manu-
facturing 3
System % Baa$
Pack = Value Battery
M%igl:es % Pool Stat. Enerqy Storage Value pool Use
c
CAM L Higher, longer, better utilization
— ‘ Cloud services ‘ Maintenance

‘ "Second Life" —
Remanufacturing, Reassembl Supporting services

R <4 Lower material cost Recycling

Source: Roland Berger 19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 19
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Battery as a Service — Value pools: Financial and battery-related cloud services as key enabler @ M Ov%‘* BengOgF | ‘
Financial & battery-related cloud services enable 2 life, that increase
addressable volume by lower costs making new use cases feasible

Critical control points FS and battery-related cloud services create pos. feedback loop

BSOS

Cloud services — D

Impact > |

mpacts .

([ Ame Ffé aBs?;te? Vehicle | V26 int. '?na;tlﬁ't'y

{é}. 9 related rel. '
rental rel.

: : . . Mandatory . .
Financial I , Authorized repair . Enabler to realize profit from
services FEEIEE D U ETB Seti6EE shops egt?;;%g%t residual value (time-optimized)

Vehicle rel. Enhanced planning; Time and cost benefits

. Optimization
V2G int. rel. charging costs

. Better esti- Physical . Avoid re-
Battery maint mation resi- maintenance Prefvglntlon of qualification
rel. dual value time alires costs
Increase
addressable Shared
volume by resources {é}
G lower costs

v

Source: Roland Berger 19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 20
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Battery as a Service - Value pools: Example battery leasing @ M Ovév Ber%"g‘ﬁ | ‘
Proterra and Mitsui cooperate to lease bus battery to transit customers

Case study: Battery leasing for eBusses at Proterra

Battery Leasing Operating Cost Savings through Battery Lease [EUR p.a.]
Leasing: bus + battery ~ Public transport firms 76,170 76,170
® i
PROTERRA ‘ ;

38,333

©
N

35,000

2=

=
@QMITSUI&CO. ,ﬂ.

I Savings

I Annual lease payment
Annual maintenance cost

[0 Annual fuel cost

> Partnership to create a USD 200 m credit facility in support of a battery lease program

> Lowered upfront costs of zero-emission buses to roughly the same price as a diesel or
CNG bus by offering for transit customers to lease batteries over 12-year lifetime when
purchasing a Proterra eBus

> Utilization of customer's operating funds previously used for fuel to pay for the battery lease Diesel operating costs  Proterra operating

> Proterra owns batteries, guarantees performance through bus lifetime and provides a costs with battery lease
warranty on batteries (swap at mid-life) to decrease operator risks ~

> Design for secondary usage: Simplified integration for easy removal and form factor, that
enables repurposing

> Establishment of 2nd life program Proterra shows a positive business case for eBusses with

> Transit agencies expected be able to modernize fleets faster and achieve their zero carbon battery leasing, as compared to diesel busses
goals sooner

FX: 1 EUR: =1.138 USD
Source: Proterra; Sustainable-bus.com; electrive; Roland Berger 19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 21
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@MOVE e}

Grid-related cloud services monetize the market need for information, to
enables players to improve forecasts and portfolio optimization

Grid Operator # Energy Market Player?) sk
Algorithm designed to improve forecast of grid Algorithms designed to improve forecast of power ==
stability in order to quickly meet rapidly increasing power demand and supply as well as prices in order to optimize
demand at peak or to take out excessive power from the market positioning (market portfolio long/short positions,
grid in high supply situations power prices)

Algorithms designed to optimize the ESS-portfolio position
in the market vs. the offering of the capacity for grid
stability services

A lot of service providers offer this type of software/algorithms, however, there is always a market
opportunity for providers with unique data sets, e.g. storage data from "across grid regions"

1) Includes IPP/Utility, Industrial/Commercial and Residential

Source: Roland Berger
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Battery as a Service - Value pools: Grid -related cloud services @ M O\/é‘* BengOg(rj | ‘
The value pool calculation is based on the German market structure — Self
consumption and various levels of grid stability services

Roland Berger approach

German energy market as the basis for the Roland Berger model Transfer to use cases
| Revenue M Market use cases
for Market > Demand response (utility)
- Primary reserve (30 sec) ® ™| > Observed market : Eg;l;gg arl;ﬂmsgge
| Control | P g 5 mi o w _ PricesGER > Bl marF:ap ement
Energy - Secondary reserve (5 min) > Observed market ! g
-| Tertiary reserve (15 - 60 min) - volumes GER Stability use cases
|| Revenue | [ Redispatch @ w| > Observed market > Demand (grid operator) response
for Stability Grid- & : prices / volumes > Frequency regulation
| SrISt;am 1l Countertrading ! US and_ Chlna > Resource adequacy
Sgcurity -| Reserve plants Dw > Expert interviews / > Spinning/non spinning reserve
: . : Roland Berger > Distribution/Transmission deferral
-/ Compensation feed-in mgmt. L Analysis
Main key > Standalone ESS in all base cases, no benefit from PV or other power generation attached to ESS assumed

assumptions > ESS used proportionally for all use cases, no flexible usage based on market/price optimum assumed

@ Market prices available ! Market volume available

1) Value pool calculation based on methodology developed by Enovation Partners, that have become our North American Energy Practice, for Lazard's "Levelized cost of storage” analysis, see e.g.
https://www.lazard.com/perspective/levelized-cost-of-energy-and-levelized-cost-of-storage-2018/'
Source: Roland Berger 19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 24
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360°
@MoOVE sei|

Stationary Energy Storage Systems (ESS) can be used for a range of

pUrposes

What Energy Storage Systems are typically used for

— 1. Energy arbitrage

Purchase power in low-price and
sell in high-price periods on
wholesale or retail market

2. Primary response

Correct continuous and sudden
frequency and voltage changes across

the network (including capacity firming

and spinning reserve replacement)

3. Secondary response

Correct anticipated and
unexpected imbalances
between load and generation

4. Tertiary response

Replace primary and secondary
response during prolonged
system stress

— 5. Peaker replacement

Ensure availability of sufficient
generation capacity during peak
demand periods

6. Black start

Restore power plant operations
after network outage without
external power supply

7. Seasonal storage

Compensate long-term supply
disruption or seasonal variability
in supply and demand

— 8. T&D investment deferral —

Defer network infrastructure
upgrades caused by peak power
flow exceeding existing capacity

— 9. Congestion management —

Avoid re-dispatch and local
price differences due to risk of
overloading existing
infrastructure

— 10. Bill management

Optimize power purchase,
minimize demand charges and
maximize PV self-consumption

11. Power quality

Protect on-site load against
short-duration power loss or
variations in voltage or frequency

12. Power reliability —

Cover temporal lack of variable
supply and provide power during
blackout

|:| Stability: Applications associated with frequency regulation

Source: JOUL; Roland Berger

19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 25
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By 2030, Lithium-lon (LiB) batteries are expected to be most LCOS
efficient for majority of energy storage applications

© Roland Berger GmbH - Private and confidential - Pls. do not distribute to 3rd parties

Estimates

Potential applications Estimated most LCOS-efficient ESS by 2020 Estimated most LCOS-efficient ESS by 2030

8§ ¥ ¥ ¥ ¥ ¥
1. Energy arbitrage Pumped hydro CAES Lead-acid Flow battery
2. Primary response Flywheel Flywheel
3. Secondary response Pumped hydro Flow battery Flow battery Pumped hydro
4. Tertiary response Pumped hydro CAES Flow battery Pumped hydro
5. Peaker replacement Pumped hydro CAES Flow battery Pumped hydro
6. Black start Pumped hydro Flow battery Flow battery
7. Seasonal storage CAES Pumped hydro Hydrogen | Hydrogen | Pumped hydro CAES
8. T&D invest. deferral Pumped hydro Pumped hydro Flow battery
9. Congestion mgmt. Pumped hydro Flow battery Flow battery
10. Bill management Flow battery Flow battery
11. Power quality Flow battery Lead-acid Flow battery
12. Power reliability Flow battery Lead-acid Flow battery Lead-acid

Mechanical

Source: JOUL; Roland Berger

Electrochemical (batteries)

LiB

|:| Electrical |:| Chemical
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Battery as a Service — Value pools: Grid-related cloud services — Roland Berger Grid Value pool model @ M Ové@‘ BengOg(rj l ‘
We calculate the grid-related cloud services based methodology that has
been developed for Lazard's?

Base Case: European Union — New battery modules, variation by use case

Value Pool 94 Stability Market ESS Costs Value
[ |
+ —

/ Bi 9 a ! - $
™ R EEs Grid Operator Wholesale CAPEX dep. / OPEX Annual value

| | | | | | |

‘l DD [USD/kWhlyr] [USDIyr] [USD/kWhlyr] [USDIyr] [USD/kWhiyr] [USDlyr] [USD/kWhlyr] [USDIyr]
IPP / Utility Min 32 63,103 17 33,375 30 59,430 19 37,048
ESS-capacity: 2,000 kWh Max 47 94,654 25 50,062 30 59,430 43 85,287
Industrial / Commercial Min 32 12,621 28 11,332 30 11,886 30 12,066
ESS-capacity 400 kWh Max 47 18,931 42 16,998 30 11,886 60 24,043
Residential Min 33 799 30 719 18 423 46 1,094
ESS-capacity 24 kWh Max 50 1,199 45 1,078 18 423 77 1,853
Grid operator Min n/a n/a n/a n/a n/a n/a n/a n/a
ESS-capacity: 2,000 kWh Max n/a n/a n/a n/a n/a n/a n/a n/a

FX:1EUR: =1.138 USD
1) See https://www.lazard.com/perspective/levelized-cost-of-energy-and-levelized-cost-of-storage-2018/ - Methodology developed by Enovation Partners, that have become our North American Energy Practice

Source: Expert Interviews, Roland Berger 19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 27
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Battery as a Service — Value pools: Grid-related cloud services — Recycling @ M Ové* BengOgF | ‘
Using hydrometallurgy to produce precursors directly from "black mass”
can increase profitability of recycling significantly

Exemplary calculation of battery recycling values and costs

Battery pack materials composition Recycling values Recycling costs
Material kg/kWh EUR/kg EUR/kWh EUR/kWh EUR/kg EUR/KWh
Steel 25 040 098 098 | Diagnostics & 0.28 2.1
Other Electronics 0,1 0,47 0,05 0,05 removal from
Steel | Aluminium 05 150 0,77 0,77 | Vvehicle
% of Copper 0.4 4,99 1,89 1,89 Recycling 0.34 2.5
N weight Plastics 01  -0,10 -0,01 0,01 | logistics
Mahgg:]“erze Nickel 06 8600 532 , )
Mechanical 01-039 1.0-20
Cobalt Electronics | Cobalt 01 17,43Y 1,35 tree;trr?grﬁa
Nickel | Aluminium Lithium 0,1 7.46Y 1,07 > 212
Plastics Copper Manganese 0,1 1,271 0,10 Hydrometallurgy 0.3-0.5% 2.0-4.02
Other 19 09 191 | 191 8 112
6,5 9,61 ~232)
EBIT: EUR 12-15/kWh

FX: 1 EUR: =1.138 USD

1) Estimated at 70% stock prize, with 95% efficiency of recycling; 2) Hydrometallurgical recycling of NCM811 and LiOH at ~95% efficiency; Note: Calculation based on 52 kWh pack using NCM6221, cells "replaced" with NCM 811 — pack
capacity 71,3 kWh. Material prices based on Aug 2019 (Ni/co/Li: July 2019); Differences to "Total" due to rounding errors
Source: Roland Berger estimates 19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 28
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Battery-as-a-Service @MOV@* BerRélgF I ‘
Your discussion partner regarding questions, and how to implement BaaS -
Contact us to get a copy of the presentation

Dr. Wolfgang Bernhart

Senior Partner — Automotive
Global Co-Head "Industrial Technology Team"

Email: wolfgang.bernhart@rolandberger.com
Mobile: +49 160 744 7421

Source: Roland Berger 19-10-16 - eMove -Roland Berger-StatusLiB_BaaS_SHOWN.pptx | 30



