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WHAT’S INSIDE!

In our Q4 2019 Pulse we have
examined how OEMs are trying to
mitigate range anxiety and also trying to
expand their market share for their EVs
by offering free charging business
models. Another emerging trend we
have identified is related to Charging
Network players looking for expansion
by raising funds.

What’s more, our quarterly review of
academic research highlights how
players could optimize and plan
charging for free-floating shared electric
wvehicle fleets.

Finally, this document includes detailed
analysis of the Startup Activity related to
Quick and Wireless Charging in Q4’19
and the profile of NEXVIA, a complete
supplier of EV charging solutions.
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Pulse themes
a. More carmakers explore free charging business models to promote their EVs
b. EV infrastructure players are raising funds to fuel expansion

Quarterly review of early-stage research
Optimal charging management and infrastructure planning for free-floating shared

electric vehicles

Startup Tracker highlights

a. A snapshot of our Startup Tracker in Q4’19 with segmentation by
technology, region & commercialization

b. Regional hubs of innovation for the 5 new startups we have added to our
Startup Trackerin Q4’19

C. Startup highlight —- NEXVIA, a complete supplier of EV charging solutions
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https://www.sciencedirect.com/science/article/pii/S1361920918312537
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More carmakers explore
freecharging business

models to promote their
electric vehicle offerings

CONTEXT

OEMs are trying to expand access to charging network for
their EV ownersusing various strategies. Some of these
strategiesinvolve collaborations with charging network
providers or roaming agreements wherethe vehicles can be
charged at various outlets. Free charging is another policy
that OEMs are taking to promote theirproduct offeringin

different geographies, especially Australia, USA and UK.

“In talking with our future customers, it’s clear thateasy
access to public charging infrastructure paves the way for a
seamless EV ownership experience,” says Managing Director,

BYTON Americas,Jose Guerrero.

ij\@? Recent Developments

Nissan teams up with CSIRO for free solar-powered EV charging trial in Australia. The 200- —

daytrial involvesthree EV stationsat Nissan’s Melbourne head office powered by roof- @EE&'S&

N
mounted solar panelsthat power a built-in 6kWh battery packorcan send energy directly to -

an electric vehicle. The solar-poweredrecharging station isintended to cover shortertrips.

BYTON partnered with Electrify America for Free Charging inthe U.S. Byton customersin the - BYTON

.|

US will get complimentary unlimited 30-minute DC Fast charge charging sessions, as well as .

o 9 P i 9 amng electrify
unlimited 60-minute Level 2 charging sessions on the company’snationwide network. america
MercedesEV owners get 5 years free ultra-fast charging on Chargefox networkin Australia. /:'/7\\‘
The Chargefox public networkincludesstandard DC (22KW), fast (50kw) and ultra-rapid v w
chargers (350KW).
Volvo UK offers charging bonusto buyersof new PHEVs via the Volvo On Call app. Free g ;\“J
electricity initiative isjust one part of a larger plan by Volvoto achieve a substantial reduction \)

in the lifecycle carbon footprint of allitsnew cars.

Roaming agreement which helpsin the Interpolability of Charging Network—

* EV Charging FirmsCreate Roaming Networkin UK
« Vattenfalland NewMotion Sign E-Mobility Roaming Agreementin UK

* Ford’s EVsto Come With Access to Multiple Charging Networks

trend ?g

DEVELOPMENTS
Emerging

FutureBridge Insight & What should you investigate 70
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https://www.carsales.com.au/editorial/details/nissan-teams-with-csiro-for-solar-powered-ev-charging-121087/
https://insideevs.com/news/383431/byton-partners-with-electrify-america/
https://techau.com.au/mercedes-ev-owners-get-5-years-free-ultra-fast-charging-on-chargefox-network/
https://thedriven.io/2019/11/19/volvo-offers-charging-bonus-to-buyers-of-new-plug-in-hybrid-evs/
https://insideevs.com/news/383431/byton-partners-with-electrify-america/
https://www.greentechmedia.com/articles/read/ev-charging-firms-form-roaming-network-in-uk
https://www.saurenergy.com/ev-storage/vattenfall-newmotion-sign-e-mobility-roaming-agreement-uk
https://www.greentechmedia.com/articles/read/fords-evs-will-come-with-access-to-multiple-charging-networks
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o FutureBridge on Free

charging offers by OEM

The dynamicsof the auto industry-are changing
and all playersare trying theirbestto hold a
position forthem in future electrified mobility.
Charging isstill one of the mainconcernsthat
customers are having so OEMs are making more
and more collaborationsto make it more user-
friendly and accelerate the rate of EV adoption by

offering a seamlessowner experience.

Easy access to the public charging infrastructure
will help inpaving the way forseamlessEV
ownership, thushelping inthe growth of salesin
EV. Unlimited charging also exemplifiesthe
commitment of the company towardsitscustomer
centricity. The collaboration and the offerscould
help OEMsto enterthe new geography and

diversify theirbusiness

e}

“Collaboration/
Partnership”

Electric Vehicles industry has
well understood that
availability of charging
stations foe EV is the new
thrust for customer to go buy
an EV orsubscribe to a
particular charging network.
Therefor, from automotive
manufacturers to network
provides, all are betting on
new partnerships to provide
maximum number of
charging points

| woustry Butietin | Dac 2019

What should you investigate?

[ oo [
=0

Quick and Wireless Charging

OEMs are looking for expansion of charging infrastructure for promoting electrification

S © B = o
NP @ &= eon
b e

. |

ol

The number of EVs on the road is anticipated to increase rapidly in coming decades. EV market growth and
mandates of zero emission vehicles by various statesalong with the shift towards cleaner and lowercarbon
fuels are making the OEMs to shiftto electrification. One of the major OEMs faced in this is that ofthe charging
infrastructure. So, OEMs are very focusedto invest in infrastructure development to make their shift to
electrification smooth. In order to do most ofthem are collaborating with the charging infrastructure provider.

Fﬁ!uréé;i;igo

* What arethe other entry strategies OEMs are following to enter anew Geography?
* Isfreechargingreallya helpful strategy for market entry?

Source : Circuit Digest
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EV infrastructure players
areraising fundsto fuel
their network expansion

CONTEXT

Sales of battery power passenger cars on the road which
include plug in hybrid have suppressed 5millionin the

previous years.

But investmentto the charging companies have-not followed
atrajectoryaccording tothe survey by WoodMac. The sum of
venture investmentsin EV infrastructurecompanies totaled
$1.7 billion from 2010 through the first half of 2019,
accounting for just 14% of all disclosed grid edge
investments.In H2 2019 also we found a lot of funding activity
happening. Entrepreneursinthis space are quietly hopeful
that an increasing market value for grid flexibility will provide

renewed interestin smart charging technologies

DEVELOPMENTS

Recent Developments

2

EV Connect raised a $12 million SeriesB round led by Mitsui & Co. Ltd. and San

Francisco-based investors Ecosystem Integrity Fund., the fundwill be used asan

expansion of the networkof EV connect

Volta Charging Raises $64 Million in Series C bringingthe total SeriesC capital raise

VOLTA

to $100 million. The capital willbe used to expand the company’snetwork in

established metropolitan area aswell as fornew markets

Fastned raises €12M by selling bonds, these bondspay 6% interest perannum

during a term of 5 years. Itis going to use a major portionofthe financeitreceived

FASTNED
for the expansion of itsfast charging networks
e -
/\/\_\) M&A is another strategy followed by the playersin thisecosystem—
« LS PowerAcquiresElectric Vehicle Fast-Charging Specialist Evgo
+ EDFintalksto buy electric vehicle charging start-up Pod Point
ABB’s Acquisition of Chinese EV Charging Provider Chargedot to Strengthen E-Mobility

Portfolio

DEVELOPMENTS
Emerging
trend

FutureBridge Insight & What should you investigate 70
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https://labusinessjournal.com/news/2019/oct/23/ev-connect-raises-12-million-series-b/
https://www.businesswire.com/news/home/20190910005386/en/Volta-Charging-Raises-64-Million-New-Funding
https://renewablesnow.com/news/to-the-point-fastned-sells-bonds-for-eur-12m-680459/
https://www.greentechmedia.com/articles/read/parsing-a-decade-of-ev-infrastructure-investments
https://www.greentechmedia.com/articles/read/ls-power-acquires-fast-charging-specialist-evgo-from-vision-ridge-partners
https://news.sky.com/story/edf-in-talks-to-buy-electric-vehicle-charging-start-up-pod-point-11850102
https://www.arcweb.com/blog/abbs-acquisition-chinese-ev-charging-provider-chargedot-strengthen-e-mobility-portfolio

" Quick and Wireless Charging | Q4 2019 Pulse

7

MOBILITY [Nl

o FutureBridge Insighton Expansionfor
EV Charging Network

Quick growthin the rate of EV adoption is emphasizing —the need for faster
infrastructure build-out.

Since 2010. EV charger manufacturers, netw ork operators and vertically
integrated vendors have accounted for half of EV infrastructure venture
capital investment activity

EV infrastructure M&A activity has been dominated by strategic vendors
and utilities that wantto strengthen their EV infrastructure offerings.

According to our Industry Development tracker , wefound Non-strategic"
investors, like venture capital firms and private equity, are more interested
in charging infrastructure investment rounds than others. That category is
follow ed by “undisclosed investor,” follow ed by strategic vendors, namely
car companies. Strategic utilities and strategic oil and gas investors comes
the next

What should you investigate?

O O

Who are the strategicinvestor What the are of focus for the
investing in this sector? investor inthese sector?

Electric vehiclecharging Infrastructure Investment

Investments/Funding

# PL N PLN invest around Rp 6 Kia motor invests in charging
billion in EV charging infrastructure >>

stations >>
EV Connect Raises $12 Fastned Raises fund of 12
Million Series B >> FASTNED  Million Euros >>

I ’\7 I EVI Techndogies Raises '|' London to invest £4 million in
Technologies  Funding From Napino>> EVinfrastructure >>

= 5400 30
“ 25
@ £300
= 20 £
= =i
E §200 15 8
@ m
= 10 =
5 $100 = I . °
=
m ——
; =1n g :
E 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
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m Metwork Oparator Y artically Integrated Vendor
EVW Chargers = A ncillary Equipment
Consumer Software & Services mmm Smart Charging and VZG Software

Deals with Disclosed Values

—Dieal Ciount
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https://www.greentechmedia.com/articles/read/parsing-a-decade-of-ev-infrastructure-investments
https://www.greentechmedia.com/articles/read/parsing-a-decade-of-ev-infrastructure-investments
https://www.woodmac.com/reports/power-markets-corporate-activity-in-the-ev-infrastructure-market-vc-investment-and-manda-activity-from-2010-to-h1-2019-336243
https://www.thejakartapost.com/news/2019/10/14/pln-to-allocate-some-rp-6b-for-electric-vehicle-charging-stations.html
https://www.automotivelogistics.media/electric-vehicles/kia-invests-in-charging-infrastructure-to-cope-with-growing-ev-imports/39747.article
https://labusinessjournal.com/news/2019/oct/23/ev-connect-raises-12-million-series-b/
https://renewablesnow.com/news/to-the-point-fastned-sells-bonds-for-eur-12m-680459/
https://www.indianweb2.com/2019/11/23/ev-solution-startup-evi-technologies-raises-funding-napino/
https://www.current-news.co.uk/news/mayor-of-london-announces-4-million-investment-into-ev-infrastructure
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Technology advancements

) GILBARCO

" VeeDer-ROOT - Payment Option for EV

charging >>
ZIRIDGESTONE - Power generating Ty pefor
EVs >>

CONNECTED KERE Tyres recycled to turn

into EV chargers >>

4 Launches
-
® 2’%%%? . hﬁﬁq L: E >charger for the
[ J
- Solar EV charging mo
dule >>
®
- Multi-
PROTERRA Dispenser Charging
Solution >>
< | I Soluti
- - ntegral Solutions
NLXVIA 2

for EV Charging >>
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reduce EV charging time >>

- EV charger plug types nearby

>>

- Testing Electric Vehicle
Charging Stations >>

Hydrogen
fuelled EV charger

Light to Recharge
Lithium-lon Batteries
>>

Dual EV Charging Sta
tion >>

i~

Infrastructure
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bp For Charging

networks >>

Infrastructure
for EV Charging >>

EV charging inf
rastructure >>
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EV charging Networks
>>

e'on EV charging points >>

Reliance

Industries Limited
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Collaborations/Partnership

EV chargers for retai and
commercial locations >>

FUELING SOLUTIONS

solar-

7N\

A=

GREEN
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https://newatlas.com/energy/gbatteries-pulsed-ev-charging/
https://www.timesnownews.com/technology-science/article/google-maps-can-now-search-for-ev-charger-plug-types-near-you/528768
https://www.advertiser.ie/galway/article/110709/bridgestone-working-on-power-generating-tyre-for-evs
https://www.streetinsider.com/Globe+Newswire/Gilbarco+Veeder-Root+Enables+Payment+Options+for+EV+Charging/15973480.html
https://www.livemint.com/companies/news/bp-ril-jv-may-roll-out-charging-networks-for-electric-vehicles-11571063061734.html
https://www.news18.com/news/auto/mg-motor-partners-with-echargebays-to-set-up-infrastructure-for-ev-charging-at-home-2350673.
https://www.greencarcongress.com/2019/10/20191031-bydamply.html
https://www.carsales.com.au/editorial/details/nissan-teams-with-csiro-for-solar-powered-ev-charging-121087/
https://www.greencarcongress.com/2019/10/20191023-greenpower.html
https://ridewithvia.com/2019/11/viavan-and-shell-launch-fast-charging-ev-shared-ride-project-in-amsterdam/
https://auto.economictimes.indiatimes.com/news/industry/nissan-partners-with-evgo-for-ev-charging-facility/72238415
https://insideevs.com/news/383431/byton-partners-with-electrify-america/
https://www.globalbankingandfinance.com/category/news/chargepoint-and-sfmta-partner-to-enable-the-future-of-bus-electrification-with-infrastructure-agreement/
https://www.petrolplaza.com/news/23141
https://www.autoblog.com/2019/10/02/electrify-america-leve-2-ev-charger-amazon/
https://www.manmonthly.com.au/CSIRO+launches+solar+EV+charging+module
https://www.voltimum.co.uk/articles/fluke-offers-kit-solution-testing-0
https://scitechdaily.com/using-light-to-recharge-lithium-ion-batteries-twice-as-fast/
https://www.prnewswire.com/news-releases/regulus-cyber-solves-the-cross-industry-threat-of-gnss-gps-spoofing-attacks-by-miniaturizing-its-anti-spoofing-technology-and-introducing-it-to-the-mass-market-300773063.html
https://www.oilandgas360.com/proterra-launches-multi-dispenser-charging-solution-for-heavy-duty-electric-vehicle-fleets/
https://www.electrive.com/2019/11/19/recycling-tyres-to-turn-into-ev-chargers/
https://www.energylivenews.com/2019/12/12/e-on-wins-bmw-order-to-plug-in-4100-ev-charging-points-in-germany/
https://www.current-news.co.uk/news/pod-point-strikes-deal-with-groupe-psa-to-become-exclusive-charge-point-supplier
https://www.prnewswire.com/news-releases/regulus-cyber-solves-the-cross-industry-threat-of-gnss-gps-spoofing-attacks-by-miniaturizing-its-anti-spoofing-technology-and-introducing-it-to-the-mass-market-300773063.html
https://www.parking-net.com/parking-news/circontrol-and-ormazabal-gather-to-create-nexvia
https://ngtnews.com/clippercreek-releases-new-dual-ev-charging-station
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Optimal charging management and infrastructure planning for free-floating shared electric vehicles

Science direct, Nov 2019, (Mohammad S. Roni, Zonggen Yi, John G. Smart)

Methodology

Thispaperproposes an intuitive solutionto overcomethis
barrieris to increase the number of fast-charging stationsin

the fleet service area.

Thispaper studiesthe relationship betweenfleet vehicle
downtime and the number of charging stationsby modeling

the fleet operationsof a major car-sharing service provider.

An integer programming modelisdevelopedthat jointly

optimizescharging stationallocation, in termsof the number

and location of charging stations, and the assignment of EVs

to charging stations.

» Investigated infrastructure planning of free-floating
electric vehicle (EV) car-sharing system.

* Studied the tradeoffsbetween downtime of EVsand the
number of charging stations.

» Charging timeforthe electric vehicleisthe dominant
factorin total downtime.

* Adequate infrastructure planning isneededto manage

the EV’s driving range of charging trips.

10 Industry Pulse| Q4 2019

Disruptiveness High
Feasibility High
Timeframe / Maturity Near Future

Areas Covered EV Infrastructure
Model, Charging
Time

Assignment EVs to charging stations in atime-space network

55.00

4500

e Blase case {nan-inear energy
consumption and chargin
curve)

====Linear energy consumpron

40.00

35.00
Linear charging curve

Average time per charigng trip (min.)

6 7 B 9 10111213 141516 17 18 15 20 21 22 23 24 25 26
Mumber of charging stations

Comparison of non-linear energy consumption per mile vs
linear energy consumption

(eIl NOUSTRY

Conclusion

Developed an optimization model to understand the
infrastructure barrier if afreefloating car sharesserice
provider is willing to include EV to the vehicle fleet.

*« The study showed that chamging time is the
dominant factor in the total downtime of a charging
trip in car-sharing EV fleets

* The case study results indicate that charging times
for EVs in a car-sharing fleet varies from 71.82% to
74.56% of the total downtime of a charging trip

¢ The study also indicated that by adding 5-20 new
charging stations could reduce total downtime and
trav el time for car-sharing EV fleets by 2.34-4.45%
and 25.62-49.17%, respectively

* Results also show that if the SOC threshold is
below 18%, all EV vehicles in a carsharing fleet
cannot be charged using the existing six DCFCs in
the Seattle area, implying that adequate
infrastructure plamning s needed in order to
manage the driving range for EV trips in a car

sharing fleet.

A FutureBridge Initiative. Copyright © 2019by FutureBridge  FutureBridge


https://www.sciencedirect.com/science/article/pii/S1361920918312537
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Startup Tracker summary Q4 2019
Analysis of the 136 entities we are monitoring. Analysis shows that US & Germany lead the race in number of startups

140 1
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120 A
115 -
110 A
105 A
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61

13 12

. . :

Q319 Q419 United States

Most Recent Revenues Total Funding Raised

® Number of Startups = Number of Startups

Germany  United Kingdom India ROW

Techno Commercial Collaboration

B Number of Startups

15
100
10
50
. . == W . .

5
0 - . . —— 0
1-10 Mn USD 106-50MnUSD  10-50 MnUSD Lessthan 1-10 Mn 10-50 Mn 10-50Mn Greater Has Collaboration No Collaboration
1MnUSD USD USD USD  than 100
Mn USD
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What are the hubs of startup innovation for Automotive Quick and wireless charging
We have added 5 new startups in Q4’19 to bring our coverage to 136 entities. The analysis below refers to the 5 new startups

Number of Startups by Functionality

5 - Key startups from major hubs in Automotive Quick and Wireless Charging
4 - EV Infrastructure
Provider
3 - Charging
n, Network
MGL|
2 - Wi
1] | NEXVIA
- o 4 . EV Infrastructure
0 - T ) i 1 Provider
EV infrastructure Provider Charging Service Provider O: .
1
= Number of Startups by Functionality d E eChargeBays
®) i
| AR, a
Companies with Commercialized Startup funding Status i !
Product or Service - 8 ________________ ]
1
A P L 00 "Ny 9D |
Compti"'es Funding Not Charging i
wi :
Commercializ Received Infrastructure EV Inf rastructure
d Product or Provider Prov ider
Service. 0 Funding Received E’\j I
T In rfﬁ Technologies
0O 1 2 3 4 5

® No. of Startups
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Supplierof integrated, scalable, flexible, fast and
ultrafast charging stations, which can charge any EV,
regardless of the distribution grid used.

Solutionconsistsof -

* Optimizeddesign to ensure future charging
capacity.

* Medium-voltage system with power electronicsin
a prefabricated enclosure.

+ Extreme weather conditions (low temperature kit).

* Small footprint.

» Factory assembly and testing.

» Straightforward installation.

EVSE project scope

® , 0

- Grid connection medium voltage switchgear

Charging post
(upto405KV)

- Grid step-down transformer

- Low voltage board

- Protection, control and comms devices
- Power converter

Consultancy

Building work
& Equipment
Installation —
*+  Medium-
voltage
transformer
substation
*+  Power
electronics
+ Charging
dispenser
» Charging
point
painting
and
sighage

After-sales
service/
maintenance

—0

OoO—

~0

Startup highlight — NEXVIA complete supplier of EV charging solutions

Projects —

According to
local
Regulation
Liaison with
utility company
Liaison with
local Council

Commissioning —

Relays
Software
Management
Tests

MOBILITY

NEXVIA

." _.' Partners, associates and founder members
ORMAZABAL
velatia
[#=  News

Y ear of Activity >>

CIRCONTROL

“ ! Moility & eMobility

= NEXVIAto Be Supplier of Integral Solutions for EV Charging
and Will Install over 200 EV Charging Points During Its First
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https://www.parking-net.com/parking-news/circontrol-s-a/circontrol-and-ormazabal-gather-to-create-nexvia
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