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State of the Trend

A glimpse of the current landscape of the Alternative Fuels; innovation, investments and technology development.

Ammonia. : Biodiesel

Metal hydrideso

Biogasl:Biomethane

* Major OEM’s such as Toyota, Hyundai and suppliers such as Shell ,Air Liquide are

making collaborations for hydrogen mobility.

Fivdrogen O « Governments are providing subsidies and incentives to promote hydrogen worldwide.
» China is leading in hydrogen fuel cell adoption for transportation. Europe and US
Natural gas. developing hydrogen infrastructure.
Ethanol O
: Ethanol

As world continues to explore various options for reducing
carbon and other pollutants from its transportation needs,
Hydrogen fuel cell E==) zero-emission hydrogen-powered fuel cell vehicles (FCVs)
are increasingly being adopted to power cars, buses, trucks,
trains, boats and everything in between.

Key developments in last 6 months

Hyundai Nexo sets world

FCA has developed (N .
FCA high-efficiency \@// record for longest distance

HYUNDAI in hydrogen-powered

Ammonia ethanol-powered vehicle by covering 778km.
turbo engine in Brazil

A A

N : 3

rd

Concept Prototype | Commercialized Widespread adoption
\ 4
Cl Engine fuels Sl Engine fuels. Fuels for fuel cells O

Read more in Benchmarking section

@ NIKOL/\ °*© CNH Industrials invested $250M
for Nikola’s Fuel Cell trucks
Bosch and Hanwha invested

} @ NIKOLA $230M for Nikola’s FC system.
FutureBridge
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https://www.greencarcongress.com/2019/09/20190903-cnh.html
https://www.greencarcongress.com/2019/09/20190903-cnh.html
https://insideevs.com/news/370265/bosch-hanwha-invest-230-million-nikola/
https://insideevs.com/news/370265/bosch-hanwha-invest-230-million-nikola/
https://www.fcagroup.com/en-US/media_center/insights/Pages/fca_develops_new_high_efficiency_engine_in_brazil.aspx
https://www.fcagroup.com/en-US/media_center/insights/Pages/fca_develops_new_high_efficiency_engine_in_brazil.aspx
https://www.fcagroup.com/en-US/media_center/insights/Pages/fca_develops_new_high_efficiency_engine_in_brazil.aspx
https://www.fcagroup.com/en-US/media_center/insights/Pages/fca_develops_new_high_efficiency_engine_in_brazil.aspx
https://www.fcagroup.com/en-US/media_center/insights/Pages/fca_develops_new_high_efficiency_engine_in_brazil.aspx
https://www.autocarpro.in/news-international/hyundai-nexo-sets-world-record-for-longest-distance-in-hydrogenpowered-vehicle-44796
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Emerging Trends

Continuous and sustained efforts by all the pertinent stake holders are shaping the Alternative Fuels landscape

As
Governments
mandating
emission
regulations
worldwide, the

demand for
Zero-emissions
and renewable
alternate fuels
increasing day
by day.

REGULATION&POLICY

INTRODUCTION

TECHNOLOGIES

BENCHMARKING

PLAYERS

APPENDIX

» OEM'’s and suppliers are forming collaborations and joint ventures to promote hydrogen and fuel cell technology worldwide.
» Researchers are focusing on cost-efficient an d sustainable hydrogen production methods.
» Collaborations between OEM'’s and suppliers are increasing for Biofuels. New inventions such as high efficiency flex-fuel engines and fuel from microalgae

are increasing the growth scope of Biofuel adoption.

Players are promoting biofuels through new
inventions and collaborations

P~
praj
DEDINI

INDUSTRIAS DE BASE

Joint venture between Bunge
and BP for bioethanol
production in Brazil >>

Mazda and Japanese
Universities are developing
Biofuel from microalgae >>

Praj and Dedini cooperation
for ethanol production
technologies in Brazilian
market >>

Read more in Q3 2019 Pulse - AF

Researchers working for cost efficient

hydrogen production to provide non-battery
alternative fuel choice

®LEHIGH

UNIVERSITY OF

CALGARY

7

‘ PROTON

UNIVERSIDAD
]
CURDOBA

Researchers are using single
enzyme biomineralization
process to create photo
catalyst for hydrogen >>

Researchers develop large-
scale, economical method to
extract hydrogen from oil
sands and oil fields >>

Scientists are using microalgae
and micro bacteria to boost
hydrogen production >>

Read more in Q3 2019 Pulse - AF

A strong drive for Hydrogen and Fuel Cells

in Japan, EU and US in Q2'19

\W3Ch

(A) DAIMLER
b ouv
oMV

BALLARD

PORTS

JV between Shell, Air Liquide,
Linde, Total, Daimler and
OMV to develop hydrogen
infrastructure in Germany >>

Shell and Toyota partnership
developing hydrogen refueling
network in USA >>

Ballard Power System'’s
H2PORTS project to facilitate
hydrogen and fuel cells
technology in European ports
>>

Read more in Q2 2019 Pulse - AF
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https://www.investing.com/news/stock-market-news/bunge-and-bp-team-up-for-brazil-sugar-and-ethanol-venture-1930472
https://www.carsguide.com.au/car-news/mazda-to-go-carbon-neutral-with-new-biofuel-75992
https://biofuels-news.com/news/praj-and-dedini-to-provide-ethanol-production-technologies-in-brazil/
https://www.greencarcongress.com/2019/08/20190804-lehigh.html
https://www.greencarcongress.com/2019/08/20190820-proton.html
https://www.greencarcongress.com/2019/09/20190917-h2.html
https://www.shell.com/energy-and-innovation/new-energies/hydrogen.html
https://www.shell.com/energy-and-innovation/new-energies/hydrogen.html
https://fuelcellsworks.com/news/ballard-is-a-member-of-h2ports-project-to-demo-hydrogen-as-alternative-fuel-at-european-ports/
https://industryinsider.futurebridge.com/document-details/5d39cb40857ad8107c00567b/Pulse#page=6
https://industryinsider.futurebridge.com/document-details/5d39cb40857ad8107c00567b/Pulse#page=6
https://industryinsider.futurebridge.com/document-details/5d39cb40857ad8107c00567b/Pulse#page=6
https://industryinsider.futurebridge.com/document-details/5d39cb40857ad8107c00567b/Pulse#page=6
https://industryinsider.futurebridge.com/document-details/5da07de8857ad8114a3b61f5/Pulse#page=1
https://industryinsider.futurebridge.com/document-details/5da07de8857ad8114a3b61f5/Pulse#page=1
https://industryinsider.futurebridge.com/document-details/5da07de8857ad8114a3b61f5/Pulse#page=1
https://industryinsider.futurebridge.com/document-details/5da07de8857ad8114a3b61f5/Pulse#page=1
https://industryinsider.futurebridge.com/document-details/5da07de8857ad8114a3b61f5/Pulse#page=1
https://industryinsider.futurebridge.com/document-details/5da07de8857ad8114a3b61f5/Pulse#page=1
https://industryinsider.futurebridge.com/document-details/5da07de8857ad8114a3b61f5/Pulse#page=1
https://industryinsider.futurebridge.com/document-details/5da07de8857ad8114a3b61f5/Pulse#page=1
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State of Maturity
Players are researching more on different types of fuel cell. Government initiatives play a major role in adopting alternate fuels
such as ethanol, methanol and hydrogen.
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Collaborations
High activity observed in context to hydrogen, fuel cell and methanol.

* Major collaborations are focused towards Hydrogen fuel and fuel cells.

* Major OEM’s like Toyota, Hyundai etc., and suppliers like Shell, Eni, BP etc., are focusing more on alternate fuel options .

— Ethanol production
((( /;L::é) ?» Fuel cell technology for commercial vehicles >> ra E‘EADHINJ technologies in Brazil >>
N P !
bp
. Join Collaboratory for Advancing
'Fd vurecia !‘g),ﬁ JV for hydrogen fuel cell mobility >> > @ {::} Methane Science >>
MICHELIN
Fuels Methane emissions
. famses Hydrogen stations in China >> for SI GHGS@F monitoring services >>
AirLiquide S\ 0NEC engine
1
5 Redexis'" To promote mobility with
Fuel cell JV to develop and deploy hydrogen fuel cells >> cenT gas natural gas >>
[RoYCE)
Ez Adoption of low carbon fuel
N @ NIKOL/X 10 develop hydrogen fuel cell truck >> > coreell @ ponges in the US >> >
\f ;/ nergy Hydrogen fuel cell trucks in Switzerland >> >
. ﬁs Eh Cultivation of sustainable
Membrane electrode assemblies worth $19.2M —_ g
3 BA”'ARD WEICHAI for fuel sales >> > Eni I biofuels 22 >
Fuels
Q/‘I—\'L\) h (@  Hydrogen fuel-cell cars in China >> for _CI
) - B AW engine —
PISIMECFleetsolve®® To deploy biodiesel
v ' generators. >>
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https://www.cnet.com/roadshow/news/hyundai-cummins-fuel-cell-electric-commercial-vehicle/
https://www.faurecia.com/en/newsroom/faurecia-and-michelin-create-global-leader-hydrogen-mobility
https://www.prnewswire.co.uk/news-releases/sinopec-and-air-liquide-inaugurate-two-hydrogen-stations-in-shanghai-824280991.html
https://www.theengineer.co.uk/fuel-cell-rolls-royce-mercedes/
https://www.reuters.com/article/us-cnh-industrial-nikola/cnh-industrials-iveco-joins-the-electric-truck-race-with-nikola-partnership-idUSKBN1Y62FR
https://www.commercialmotor.com/news/product/hyundai-will-put-1600-hydrogen-fuel-cell-trucks-swiss-roads-five-years
https://www.greencarcongress.com/2019/12/20191217-ballard.html
https://www.financialexpress.com/auto/car-news/toyota-partners-with-chinese-companies-to-develop-hydrogen-fuel-cell-electric-cars/1719270/
https://biofuels-news.com/news/praj-and-dedini-to-provide-ethanol-production-technologies-in-brazil/
https://www.greencarcongress.com/2019/09/20190919-cams.html
https://www.greencarcongress.com/2019/09/20190924-ghgsat.html
https://www.volkswagenag.com/en/news/2019/12/seat_redexis_natural_gas.html
https://biofuels-news.com/news/bio-partners-with-lcfc-to-drive-adoption-of-low-carbon-fuel-policies/
https://biofuels-news.com/news/eni-signs-mou-to-investigate-castor-cultivation-for-sustainable-biofuels-in-tunisia/
https://biofuels-news.com/news/simec-expands-biofuel-power-venture-with-acquisition-of-fleetsolve/
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Launches

REGULATION&POLICY

INTRODUCTION

TECHNOLOGIES BENCHMARKING PLAYERS

Major launches happened in H2 2019 vector. Includes fuel cell vehicles and concepts.

@A)

D g

Toyota and CaetanoBus
unveiled hydrogen fuel cell
bus with Mirai tech >>

° Oct 22, 2019
Oct 21, 2019 [ ]
&
RENAULT

[

Renault group introduced
hydrogen fuel cell light
commercial vehicles >>

DAIMLER
ﬂiTRUCKS & EUSES:]'3

Daimler Trucks unveiled
fuel cell light-duty truck
concept >>

® Oct 30, 2019
Oct 25, 2019 (]

Cummins unveiled
hydrogen fuel cell truck
concept >>

Hyundai revealed fuel cell
truck concept >>

Toyota and Fenix collaboration
introduced first hydrogen fuel
cell utility tractor rig (UTR) >>

Nov 01, 2019 L]
Nov 01, 2019 ° Nov 07, 2019 °

Toyota revealed second
generation of fuel cell car
Mirai >>

Gumpert Aiways presented
the series version of
methanol fuel cell >>

APPENDIX

INDUSTRY
INSIDER

KeoLlls

Keolis launched world’s first
hydrogen-powered Bus Rapid

Transit (BRT) system in France
>>

N IVECO (/FRT

NIKOLA

. g

IVECO, FPT Industrial and
Nikola partnership going to
launch fuel cell truck in 2020 >>

FutureBridge


https://www.automotiveworld.com/news-releases/iveco-fpt-industrial-and-nikola-corporation-launch-their-partnership-to-achieve-zero-emissions-transport/
https://www.electrive.com/2019/11/08/gumpert-presents-serial-ready-methanol-fuel-cell/
https://www.electrive.com/2019/12/18/worlds-first-hydrogen-brt-launches-in-france/
https://www.greencarcongress.com/2019/10/20191023-renault.html
https://www.autocarpro.in/news-international/toyota-and-caetanobus-unveil-hydrogen-fuel-cell-bus-with-mirai%E2%80%99s-tech-44439
https://www.greencarcongress.com/2019/10/20191025-fuso.html
https://www.greencarcongress.com/2019/10/20191030-cummins.html
https://www.wardsauto.com/alternative-propulsion/hyundai-rolls-out-neptune-fuel-cell-truck-concept
https://www.electronicdesign.com/markets/automotive/article/21808791/toyota-unveils-nextgen-fuelcell-electric-car
https://www.h2-view.com/story/toyota-and-fenix-collaborate-on-hydrogen-fuel-cell-electric-utr/
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Hydrogen fuel cell vehicle : schematic diagram
Fuel cell system is a hybrid electric technology, with a hydrogen fuel cell stack taking the place of a petrol engine. The fuel cell

produces electricity that powers the motor that drives the car, all with no emissions other than water.

4. High pressure hydrogen tank

Tank is storing hydrogen as fuel. rrr
Nominal working pressure is a high
pressure level of 70 MPa(700

bar).

Tank storage density: 5.7 wt%

1. Fuel cell stack %
Volume power density: 3.1 kW/L

Max output: 114kW

2. Fuel cell boost converter

It is used to obtain an output with higher
voltage than the input.

It will boost fuel cell stack up to 650V.

TECHNOLOGIES

BENCHMARKING PLAYERS

A
R
r® o -8 -
L ]
oA

y 1

APPENDIX

DUSTRY
INSIDER

3. Battery

Nickel metal hydride battery which
stores energy recovered from
deceleration and assists fuel cell
stack output during acceleration.

6. Power control Unit

A mechanism to optimally control
both fuel cell stack output under
various operational conditions and
drive battery charging and
discharging

5. Motor

Motor driven by electricity
generated by fuel cell stack and
supplied by battery

Max output: 113 kW

Max torque : 335 Nm

FutureBridge
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Hydrogen fuel cell development forecast in transportation

Hydrogen-powered vehicles are commercially available now or will become available in the next five years in medium-sized and
large cars, buses, trucks, vans, trains, and forklifts. In these segments, FCEVs meet the performance and convenience

requirements best.
s (O

Passenger cars .

|°\‘/ G
ov®  Forklifts

Truck
aw Trams, railways ~ALSTOM
T
Sy Passenger ship
WFreightships&
Airplanes
2019 2020 2025 2030 2035

The transition to hydrogen would also create opportunities for sustainable
economic growth.

As the technology reaches mass markets, it would create sustainable value
chains that do not require further government support.

Hydrogen fuel cell costs, which is the main barrier for global adoption of fuel
cells, are likely to drop with scale, as researchers are focusing more on this.

By 2030 larger world economies could be powered by Hydrogen and it will
be using in heavy duty applications, trains and passeneger ships.

Beyond 2030, hydrogen will increasingly be used to create renewable
synthetic fuels to decarbonize commercial aviation and freight shipping,
which are harder to decarbonize using pure hydrogen and fuel cells.

2030 Milestones 2050 Target pictures

= 1in 12 cars in Europe, US = 1in 12 carsin Europe, US
and Asia powered by and Asia powered by
Hydrogen Hydrogen

= Globally 10-15 M cars and = Globally 10-15 M cars and
500,000 trucks powered by 500,000 trucks powered by
hydrogen hydrogen

= Deployment of hydrogen = Deployment of hydrogen
powered ships and aero powered ships and aero
planes planes

FutureBridge
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E EXECUTIVE LENS

Hydrogen & Fuel cell technology : region wise activities by players

As part of China’s plan, the government has put a strong focus on fuel-cell electric vehicles (FCEV) which can travel farther and are refueled in a
similar way to diesel and petrol cars. Even though China is the global leader in fuel cell tech, Europe and US improving their competency by
developing new FCEV’s and hydrogen infrastructure.

China

Europe usS

Majo[ OEM’s
-\ A /AN
&) N4

RENAULT
DAIMLER

L rRucks & suses—3

Major Suppliers

* BALLARD (D) (@)

*
Airliquide 5
Activities: Activities: Activities:
Startups * Rolls-Royce and Mercedes IV __ + Bosch will develop fuel cell (, poscH +  US extending tax credits for
to deploy hydrogen fuel cell @ @‘) batteries in China fuel cell vehicles
- vehicles for European market = ard
ss ax & -  Ballard Power Systems e + Toyota and Kenworth are
memm= 5 i = . receives large order worth BALLARD o BB,
NIKDLA IVECO, FPT Industrial and  iMikoL A [¢] developing fuel cell trucks Q .

$19.2M to supply ECEV in

Nikola partnership for battery W/ CcO for US market.

and fuel cell EV’s for Europe FPT China
NLNVERA] ) .
. * GM Defense is developing
Plug Power expands Nuvera breaks ground on ‘@ hydrogen fuel cell vehicles
Read more in our Dec 2019 AF Bulletin automated fuel cell

10

hydrogen supply chain partner PLUG L@
network in Europe. (e

production facility in China

for US Army
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https://www.theengineer.co.uk/fuel-cell-rolls-royce-mercedes/
https://www.theengineer.co.uk/fuel-cell-rolls-royce-mercedes/
https://insideevs.com/news/385827/iveco-fpt-nikola-tre/
https://www.greencarcongress.com/2019/11/20191127-pp.html
https://www.greencarcongress.com/2019/11/20191127-pp.html
https://www.greencarcongress.com/2019/11/20191127-pp.html
https://www.autonews.com/china/bosch-develop-fuel-cell-batteries-wuxi
https://www.autonews.com/china/bosch-develop-fuel-cell-batteries-wuxi
https://www.autonews.com/china/bosch-develop-fuel-cell-batteries-wuxi
https://www.greencarcongress.com/2019/12/20191217-ballard.html
https://www.greencarcongress.com/2019/12/20191217-ballard.html
https://www.greencarcongress.com/2019/12/20191219-nuvera.html
https://www.greencarcongress.com/2019/12/20191219-nuvera.html
https://www.greencarcongress.com/2019/12/20191219-nuvera.html
https://www.electrive.com/2019/12/19/us-announces-retroactive-subsidy-extension/
https://www.gasworld.com/toyota-and-kenworth-unveil-fuel-cell-truck-/2017065.article
https://www.gasworld.com/toyota-and-kenworth-unveil-fuel-cell-truck-/2017065.article
https://www.freep.com/story/money/cars/general-motors/2019/12/18/gm-military-vehicles-self-driving/2631919001/
https://industryinsider.futurebridge.com/document-details/5e047cba857ad892630c7499/Bulletin#page=5
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Fuel cell passenger car global market scenario (2013-2030)
Technology roadmap and vehicle sales forecast

2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

7000 FCV sales by region
. North America
; 1400 Watts net per litre — .
Power density 2200 Watts net per litre More than 3000 Watts net per litre 6000 Europe
Asia-pacific
5000
Durability 2200-4000 hours 5000-6500 140
hours >
e}
© 4000 { **°
©
S 100
Solid oxide fuel cells Molten Carbonate fuel cells z
Fuel cell type 2 3000 1 &
Proton Exchange Membrane fuel cells S -
2000 { 40
Fuel cell stack 25 KW - 80 KW 80 — 300 KW +500 KW 20
1000 g
2013 2014 2015 2016 2017 2018
Estimated $1000-$1200 $600-$800 $200-$300 per < $100 per
price per KW per KW KwW KW o

2013 2014 2015 2016 2017 2018 2020 2022 2024 2026 2028 2030

= Global adoption of FCEVs in emerging markets will be driven by strong incentives and government policies that will boost consumer acceptance and higher private
investments by companies.

= Asian OEMs with a first mover advantage are expected to dominate the market. (unit sales of Toyota FCEVs are projected at 165,000 and Hyundai FCEVs at 148,000 by 2030)

Source: https://www.openaccessgovernment.org/vehicle-technology/52116/
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https://www.openaccessgovernment.org/vehicle-technology/52116/
https://www.openaccessgovernment.org/vehicle-technology/52116/
https://www.openaccessgovernment.org/vehicle-technology/52116/
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Hydrogen fuel cell vehicle sales future forecast 2020-2030
Asia-pacific region(China and Japan) will have major share in FCEV market. Europe and US lags behind due to lack of refueling
infrastructure

12

Electric vehicle v/s Fuel cell electric vehicles sales comparison forecast
99.8% 2030
2.28% 97.7% 99% I 2020
2 0.13% 5 ' 7.69% 92%
F_CEV EV y C : >
L 8 ST 0.99% - 20%
FCEV EV
99.3% \ - EOPORR. i) . :
E...‘..... SO Ve s T ey ) 3.85%
; { - P o [
95.4% : z ( d ) ‘ b : FCEV

4.58%

0.7% Ing Ao,

FCEV EV

BENCHMARKING

96%

80%

EV

APPENDIX |
INSIDER

Market for hydrogen FCEVs is
small but is expected to grow by
2030

China and Japan will have major
share in fuel cell electric vehicle
sales since they promote
hydrogen over EV.
Well established network of
hydrogen refueling stations will
be a key factor in determining the
future of hydrogen as a fuel.
Comparing conventional fuel
storage systems, Hydrogen
Storage is expensive

Low-cost materials /components
and large-volume production
methods will make hydrogen as
more viable fuel.

More research from OEM'’s and
suppliers are focusing on this
area.

FutureBridge
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Activities of major Energy players on Alternate fuels
Key players are enhancing their competency by developing alternate fuel options viz. hydrogen, natural gas, biofuels etc., from
fossil fuels.

| ] l
@@@Eagjg ped © @& W DOR

AirLiquide Enﬁ

* Shell has constructed a hydrogen *  Bunge and BP team up for Brazil sugar » Air Liquide and Sinopec sign MoU to « Eni signs MoU to investigate castor
electrolysis plant in collaboration with and ethanol venture >> accelerate hydrogen in China >> cultivation for sustainable biofuels
ITM Power >> in Tunisia >>

* Shell and BP join Collaboratory for * Air Liquide will invest $270M in Air

+  Shell and BP join Collaboratory for Advancing Methane Science >> separation unit and will support * MIT and Eni renew low-carbon

Advancing Methane Science >> Methanex for Methanol production >> energy research collaboration >>
* BP strikes out CO2 and Natural gas in

* GHGSat and Shell sign framework offshore oil exploration >> + Air Liquide planning to build new * Eniand PetroChina have bid in
agreement for methane emissions hydrogen production plant in Las Vegas $6Bn Pakistan LNG Tender >>
monitoring services >> >>

H Hydrogen Biofuel @ Natural gas

13 FutureBridge
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https://tankterminals.com/news/itm-power-begins-construction-on-worlds-largest-hydrogen-refinery-in-germany/
https://www.greencarcongress.com/2019/09/20190919-cams.html
https://www.greencarcongress.com/2019/09/20190924-ghgsat.html
https://industryinsider.futurebridge.com/document-details/5d7110cc857ad8c5304817a2/Executive+Lens#page=9
https://industryinsider.futurebridge.com/document-details/5d7110cc857ad8c5304817a2/Executive+Lens#page=9
https://www.investing.com/news/stock-market-news/bunge-and-bp-team-up-for-brazil-sugar-and-ethanol-venture-1930472
https://www.greencarcongress.com/2019/09/20190919-cams.html
https://www.rigzone.com/news/wire/bp_strikes_out_in_offshore_oil_exploration_hotspot-30-sep-2019-159928-article/
https://www.gasworld.com/air-liquide-and-sinopec-sign-mou/2018028.article
https://www.gasworld.com/air-liquide-to-invest-270m-in-new-asus/2017805.article
https://www.gasworld.com/air-liquide-to-build-hydrogen-plant/2017909.article
https://biofuels-news.com/news/eni-signs-mou-to-investigate-castor-cultivation-for-sustainable-biofuels-in-tunisia/
https://www.power-technology.com/news/mit-and-eni-renew-low-carbon-energy-research-collaboration/
https://oilprice.com/Latest-Energy-News/World-News/Eni-PetroChina-Trading-Houses-Bid-In-6Bn-Pakistan-LNG-Tender.html

INSIDER
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Hydrogen Infrastructure Development — Hydrogen distribution
Hydrogen refueling station roll-out started in Japan, Europe (Germany, UK) and USA(California and North Eastern States).

. . ol Hydrogen storage Hydrogen distributio
ole.] @ ydrog g yarog
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Hydrogen fuel infrastructure forecast in European region
EU is in a transition phase towards hydrogen mobility. More hydrogen refueling stations are establishing across Europe.
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https://www.eniday.com/en/technology_en/is-hydrogen-the-future-of-the-car/
https://fch.europa.eu/sites/default/files/20190206_Hydrogen Roadmap Europe_Keynote_Final.pdf
https://fch.europa.eu/sites/default/files/20190206_Hydrogen Roadmap Europe_Keynote_Final.pdf
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Startups Summary

* Majority startups work on Fuel cells, especially Hydrogen and Out of 40 startups 15 are US based and 6 are Europe based
* Methanol fuel cell technology and Solid oxide fuel cell technology is growing faster and the startups with these technologies are gaining more funding.
Startups in AF by technolog
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https://industryinsider.futurebridge.com/companies/NA==
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Patent Summary

+ Patent landscape scenario for Alternate fuels for the past Six months
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Outlook
Countries across globe focusing on developing a cost effective robust ecosystem around the production, supply & consumption
2018 2019 2020 2022 2025 2030 | Things to watch out for!
China Shifts Focus from European countries will focus Indian government aims «  CNH Industrials invested $250M

EVs to Hydrogen-Powered to ensure the circulation of to promote alternate fuels in Nikola: Bosch and Hanwa
Regional Adoption Cars : Government cut @hydrogen and natural gas Sy SUCh @s ethanol, methanol invested $230 Million In Nikola
subsidies for EVs and move considering cost and blends and natural gas for their fuel cell HD truck >>

towards hydrogen environmental benefits powered vehicles.
( Read more in April Bulletin AF 2019 )

* Toyota preparing next-gen

Mirai fuel-cell car for 2020 launch
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https://www.greencarcongress.com/2019/08/201808-nikola.html
https://www.reuters.com/article/us-toyota-hydrogen/toyota-preparing-next-gen-mirai-fuel-cell-car-for-2020-launch-chairman-idUSKBN1WA0DM
https://www.greencarcongress.com/2019/08/20190820-proton.html
https://www.automotivepurchasingandsupplychain.com/news/18597/15/FCA-develops-new-high-efficiency-Ethanol-Engine-in-Brazil
https://industryinsider.futurebridge.com/document-details/5cd1289a857ad8673f5d6f85/Bulletin#page=1
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