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What will we do today?

Introduction

The production of hydrogen

The value chain of hydrogen

The demand side: how to use hydrogen?
Government supports and policies
Industry announcements

What do we do at BNPP?

In a nutshell
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What is hydrogen? B 3
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Today’s World production: around 70 Mt per year, mostly
for oil refining and chemical production.

Global demand for
hydrogen in 2018 in Mt

« To produce these amounts, that is 6% of global natural gas
and 2% of global coal. 80
70 I Other I
 the production of hydrogen is responsible for CO2 €0 N
emissions of around 830 million t of CO2/y (eq to UK + 50
Indonesia emissions) 40
30
20 Refining
10
0
2018 Source: IEA
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e — i More than 67

—

Why do we need hydrogen today? B countries and 6 US

——=CLIMATE R
—— NEUTRAL + 2035: Finland

— 2050 . 2040: Austria
» 2045: Sweden,

In order to keep a global temperature rise this
century well below 2 degrees Celsius (aim of the

u : Californi
Paris’ Agreement), carbon neutrality for the 2nd 2;;?8
half of the 21%! century. Germ'an 'France
-> EU, Japan, South Korea and China UK Spasi/;1 |
announced their ambition to reach net-zero. Car;ada, J’apan

» 2060: China

Climate change: China aims for
‘carbon neutrality by 2060’

Global CO, emissions reductions in the Sustainable Development Scenario, relative to baseline trends BBC, Sept 22, 2020
2019 2030 2040 2050 2060 M7 Pensures Global heating could stabilize if net zero
. emissions achieved, scientists say
& G Tuelshis The Guardian, Jan 07t, 2021
Q Technology performance
© 10
Electrification
-20 "
Hydrogen is one of the tools that are
Bioenergy necessary to reach net-zero
-30
CCus
L Net-zero emissions
40
Source: |IEA
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THE PRODUCTION OF
HYDROGEN
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How to produce hydrogen? Basic principles

SICE refo7rg(1)/|ng (SMR) Electrolysis of water ~5% Coal gasification ~20%
=~ (o]

CH, + 2H,0 = CO, + 4H, 2 Hy0() — 2 Hy(g) + O5(9)
Methane @ ¢

Methane + steam +

nickel (catalyst) 0 [ Electricity ]
Heated at T~
| ~1000°C Electrolyseur

CO.;.HZ Iiz £2

steam + iron oxyde

v

H, co,
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How to produce hydrogen? Few metrics

Electrolysis of water ~5%

Steam reforming (SMR)

Producing 1kg of hydrogen ~75%
means:
CH, + 2H,0 = CO, + 4H, 2 Hy0(l) — 2 Hy(g) + Oa(g)
Inputs 20 | of water 9 | of purified water
50-60 kWh
CO2 outputs ~12 kg of CO2e/kg H2 Depends on the carbon mix of the
electricity used.
Examples:

* Pure renewable: 1 kgCO2e/kgH2
* France mean mix: 3 kgCO2e/kgH2
« German mix: 22 kgCO2e/kgH2

_ « EU mix: 15 kgCO2e/kgH2
Few numbers to have an idea:

Today around 70 Mt per year of grey H2 is produced/consumed. Any efficiency of
What if we convert this to electrolysis? electrolysis is
1kgH2 =50 kWh > 70 Mt= 3500 TWh. welcome
Equivalent to the production of electricity of Europe / renewable electricity produced in the World

BNP PARIBAS The bank for a changing world Hydrogen | January 2021 | 8
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Few shades of hydrogen

From Wikipedia Colors that refer to method of production
Color Production source Notes coszgnl‘_:;sm"

|green renewable electricity via electrolysis of water 1kg
blue . fossil hydrocarbons with carbon capture and storage | CCS networks required 3-5kg
gray fossil hydrocarbons often via steam reforming of natural gas 12kg
brown or black . fossil coal ~20kg
turquoise thermal splitting of methane via methane pyrolysis Still R&D
purple or pink or red . nuclear power via electrolysis of water 3kg
white — refers to naturally occurring hydrogen

According to the EU Taxonomy, to be considered “sustainable”, the hydrogen needs
to be produced by:

« Green or low carbon electricity
« Natural gas with at least 50% of carbon capture

BNP PARIBAS The bank for a changing world Hydrogen | January 2021 | 9
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The production of hydrogen: a cost issue

*  Today producing green
hydrogen is between 3,7 and
6 USD/kg, not competitive
with grey/blue hydrogen.

+ But:

» Highly dependent on
electricity cost

> Grey is not suitable from
a CO2 point of view

> Blue is uncommon
these days, lack of
projects.

Hydrogen production scenario, global
Mipa
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kafkaH,
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Matural gas reformed to H; and
S0P, in a Steam Methane
Reformer (SMR)

-11.1
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.8-11.1

@Bhﬂ

Natural gas reformed to Hy and
COVCO, in an Autothermal
Methane-Reformer (ATR); emaining
C0 atream is ssquestersd (CGS)

1.2-3.8 0.8-3.9

o S r
//////// AR
Al A
FERAIITL e
e

@Mm

Water is aplit into Hy and Oy using
renewable eectricity in an
alectrolyzer (Alkaline, PEM or
S0BC)

0.3-1.0 0.8-0.6

Production cost!

USDikg

[ o tax
FH Max
M win

0.5-4.9

2020 an 2050

2020 30 2050

2020 a0 2050

7 Cipsta for hydrogan preduced in new instalations; Assuming CO2 tx of LIB0 280ton in 2020, IS0 48%ton in 2060, IS0 3000400 in 2050, aoobuding veotorimtior trareport
Souroa: LEET; Hydregan Courcil — Path to Cost Compatitiversss; McKirsay

Source: “Hydrogen Decarbonization Pathways”, Mc
Kinsey for the Hydrogen Council, 2021

McKinsey for Hydrogen Councll
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THE VALUE CHAIN OF
HYDROGEN
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The hydrogen value chain

H, storage,
Energy Hs H; distribution, H,
production production conversion retail applications’ End of life
o ar power (LHy) orag vehicles Buses facturing
Caom- CGHY .
power powear ces FECEHE:I pipeling mfualilng propulsion yeing
Grid Natural AR+ Gasifi- Eyn'}f‘h"';sly LOHE mﬂﬁ'a - Stedl Heat Enaray
glectricity gas CCS cation cracking trucking (DRI [boilers) recoveary
Thermio- LHz/MHS/
Methane Ammaonia
Coal Biomazs chemical Synfusl LOHC
pyrolysis cycles shipping feadstock

Source: “Hydrogen Decarbonization Pathways”, Mc
Kinsey for the Hydrogen Council, 2021

On each part of the value chain, multiple ways to produce/convey/use hydrogen.
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Mapping the clean hydrogen value chain

4 Electrolyseurs — ( PRODUCTION $zeor ) Large
: Engineering & - quantities of
Suppliers construction @ @anirLiquide e’ re|r](e\tl\/"at')tIe
AREVA H,Gen > —> electricity
z ‘TeChmpFMC QTotaL Sreie necessary to
nel e ( ) [Th1 POWVER 8 S'EMENS produce green
\W Portof RotterdamRWE hydrogen

Phy & m,, '

OP TRANSPORT  [LTELL
@ AirLiquide Trucks Pipelines = @QGZ
= =
DISTRIBUTION IN REFUELING STATIO INDUSTRIALS
# atawey (.)ITMPOWER  McPhy % N\
Energy Storags | Clean Fuel Power Heating,
Others
_ N\ ENERQYZ .
nght 4 Heavy transport N ( Shipping ) (B rnoroamerican
vehicles (trucks, buses) . Train \_ . City of Leeds
@r”‘-}‘}-" @ DAIMLER CMACGM ALSTOM - N (C t f
Steel urrent use o
(g-ener BEHYDRO
) (& Zenergy ') \ BEH. Y & H2
- SSAB thyssenkrupp (
GBI Fuel cells manuf. Wk EITILT) \ ) |\ @ToraL )

i In addition, public support is active at all steps, either by local public transportation order, by
mﬂ ] } PARIBAS Tredetafion, cirogntivesd investments, etcHydrogen | January 2021 |13
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THE DEMAND SIDE: HOW TO USE
HYDROGEN?
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What can we use hydrogen for?

Hydrogen can play 7 roles
in the energy transition,
providing the hydrogen
production is CO, free

(either by electrolysis or by

steam reforming and

carbon capture)

Enable the renewable energy system

Enable large-scale

renewables
integration and power
generation

!

Fuel for

2 & 8
=

(@ Electricity

Peaking Plants
\ >,
Source: BloombergNEF

|

Heat for
o Steel Cement
Pl ro o
o Aluminum

(. /

Residential &
Commercial

|- J

}

Feedstock for

[ Fertiizers
Fuel refining

\ Plastics Y

< ;I' Metalurgy Food
A" Steel Glass
\_ J

Distribute energy
across sectors
and regions

,i.

Decarbonize end uses

Help decarbonize
transportation

Help decarbonize
industrial energy use

Help decarbonize
building heat and
power

Act as a buffer to
increase system

> Serve as renewable
resilience

feedstock

The applications and usages of hydrogen
are quite vast.

But not all of them are relevant
today/tomorrow/in the future
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Which ones are relevant?

O Depending on the availability of CCS
Hydrogen
is most
competitive
low-carbon ! : . ik Long-
solution ISlance | distance
urban buy - o-H
distance
Compact urban bus
aviation urban car
Hydrogen
s less
competitive
low-carbon
solution

Hydrogen is less competitive Hydrogen is more competitive
compared to conventional options compared to conventional options

1. Hydrogen is the only alternative and low-carbon/renswable hydrogen competing with grey (optimal renewable or low-carbon shown)

Source: McKinsey for the Hydrogen Council

Applications where low carbon hydrogen is the
only viable decarbonisation solution as of now
or where it has a proven advantage over all
competing solutions for decarbonisation

Applications where the possibility of hydrogen
proving to be a better solution for

decarbonisation is relatively high but only in the
future

,f_’: af BNP PARIBAS The bank for a changing world Hydrogen | January 2021 |16
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Applications where low carbon hydrogen is the only viable
decarbonisation solution as of now

« Industries currently using hydrogen in their process (e.g. fertilizer production, oil
and gas refineries, chemical production...)

* Feedstock used in iron and primary steel making industry (pilot projects on-going
to produce “Green Steel”).

* Fuel use in shipping

+ Inter-season storage of renewable energy in the form of hydrogen, which can
then be re-injected into the electric grid via fuel cell in islanded power generation
systems. This allows a longer storage than electric batteries.

BNP PARIBAS The bank for a changing world Hydrogen | January 2021 |17
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Applications where the possibility of hydrogen proving to
be a better solution for decarbonisation is relatively high

» Fuel use for long-distance and heavy road transportation (main competitor:
biofuels), rail transportation (main competitor: direct electrification with batteries
and electric road systems).

- Domestic heating: for heat production, replacing methane by hydrogen can
reduce the overall CO, emissions of residential buildings (main competitor:
electrification and efficiency improvements).

* Fuel use in airport facilities and aviation (main competitor: biofuels)

« Electricity storage in interconnected networks (after 20395).

BNP PARIBAS The bank for a changing world Hydrogen | January 2021 |18
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Industries currently using hydrogen

The two main industries already using (grey)
hydrogen are fertilizers and refining.

Two reasons why sustainable hydrogen is very
relevant for these industries:

> Solve the chicken&egg issue of

Greenhouse gases (GHG)
kg COyeq Pert NH,

Exhibit 9: Ammonia fertilizer from green hydrogen

hydrogen
» Low carbon hydrogen is the only way for

them to decarbonize themselves.

Capex-related GHG emissions
included in the process steps
(recycling taken into account)

M Reference (MH; from NG)

NH, from NG 2,171
NH; transport
MH5 synthesis
NH, from RE H
(2030) # 187 <D [ H, production
I Wind+solar
NH; from RE H2 -
[2050) 0 <D

Source: “Hydrogen Decarbonization Pathways”, Mc
Kinsey for the Hydrogen Council, 2021

* The main issue is the cost of low carbon Souren (BT @ - @ e @
hydrogen Matural gas reformed to Hy, and Natural gas reformed to H and Waater is aplit into H; and Oy using
COVCO, in a Steam Methans COMGO, in an Autothermal renewable electricity in an
\ Reformer (SMA) Mathane-Faformar (ATR); mmaining slectrolyzer (Alkaline, PEM or
Despite the cost, several projects, to cover at S TR [T
least a portion of the hydrogen, are on going: USD'kg - //j//ﬁ
. . g . L fl;ﬁ’
> Engie-Yara: Yara is a fertilizer company, i o 77
in Australia. A joint-project to produce on- o e : T i W
. . A A A A . / LAY,
site renewable (PV) with electrolyseurs, e I B
to produce green H2, then converted in e B . e B -, .. % -
green NH3. =3 m =D
. RES Expansion RES+Ammonia Green Plant
> Engie-Total: 100MW of PV + 40 MW Expansion Ramp-up
electrolyseurs to produce 5t of green Aizh o iy G o~ gy AR
hydrogen per day for the biorefinery of = U= = Ii‘”‘ " T Ty
La Méde in France. o> i > ik S e
> Fertiberia + Iberdrola also on green Al N L6~ 20% e = = [ (2
hydrogen for fertilizer in Spain T S, —
Ammonia: + New 00 KTPA
> Etc.
Demaonstrate Operationality of Scale-up Build Renewable Ammonia Plant Ramp-up
Renewable Powered HZ supply Renewable Energy Share + Expand Renewable Share Renewable H2 & Ammonia
COD = H1 2023 COD = [2026] COD = [2028] oD = [2030]
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Steel making: a major CO2 issue, H2 might be the solution

* The steel industry is responsible for 8% of total fossil fuel CO2 emissions.
* So how to produce low-carbon steel?
* Already some commitments from steelmakers:

> ArcelorMittal: -30% of CO2 by 2030

> ThyssenKrupp (the largest steelmaker in Germany): -30% by 2030, 400,000 mt of green steel by
2025, 3 million mt of green steel in for 2030.

*  How to make steel today?

e N . N
Blast Furnace - Basic Oxygen Electric Arc Furnace (EAF)

‘ Furnace (BF-BOF) ‘ ‘ From scrap ‘
A / A\ /
70% of today’s production, 30% of today’s production,

>2t CO2/ t of steel 0,5-0,6t CO2/ t of steel

«  How to make low carbon steel?

. BF-BOF with H2 injected to |
replace coke

- DN

-20/30% of CO2 emissions Requires access to specific ~ Allows for full decarbonization but early
+ Pilot projects: infrastructure stage
» Thyssenkrupp: H2 DRI and green power for 2025, 1,2 million tons/y
> ArcelorMittal: small DRI facility, run on H2
> Celsa Armeringsstal (Norway): introduce H2 in the process, in collaboration with Statkraft
» China Baowu (2"d world): R&D in partnership with BHP.

Renewable EAF + Direct Iron

N [
BF-BOF with carbon capture Reduction using hydrogen
2N

BNP PARIBAS The bank for a changing world Hydrogen | January 2021 |20
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Shipping:

International shipping accounted for around
2%-3% of global energy-related CO2
emissions in 2019.

In April 2018, the IMO adopted a strategy to
reduce GHG emissions from international
shipping to align the sector with Paris
Agreement climate goals. The strategy
proposes to cut absolute GHG emissions by at
least 50% by 2050, and thereafter to attempt
to eliminate them altogether.

What are the options to reach this?

» Reduce speed -> up to -30% of
reduction

» Switch to LNG -> only 10-25% of
reduction (without any leaks)

» Switch to low carbon fuel (renewable
methane, synthetic fuels)

» Innovation like hydrogen, wind and
kites?

- Hydrogen is one of the two solutions to reach

zero net.

- On out client side, they are all interested but

still R&D level.

Exhibit 6: Ships fueled with Norwegian blue hydrogen

Greenhouse gases (GHG)

g GOy

Diesal ICE
(2030)

Diesal ICE
(2050)

H, FCEV
(2030)

H, FCEV
(2050)

Soarca LBIT

The CMA CGM Group, a world leader in shipping and logistics and

Capex-related GHG emisslons
Incheded In the process steps
{racycling taken Into acoount)

[l Reterenca [diesal ICE)
Ship
Hz refusiing station [LHg)
LiH distrbution
H_ Iquetaction
H. production

Il N supply

Source: “Hydrogen Decarbonization Pathways”, Mc
Kinsey for the Hydrogen Council, 2021

a pioneer in the field of energy transition, is joining forces with

Energy Observer, the first hydrogen-powered vessel to embark on a

round-the-world voyage.

Maersk Parent Invests EUR
20m in Green Hydrogen Project

by Ship & Bunker News Team
Erday December 28, 2020

¢¢ MSC is working to accelerate the
development of clean hydrogen for
shipping. Strong partnerships and
investment in technology, R&D and
procurement, are needed to bring
alternative fuels and technologies to the
marketplace to decarbonise industries.
The Hydrogen Council helps facilitate
R&D and cross-industry collaboration. ?

(2] o [N

Bud Darr

Executive Vice President, Maritime Policy
& Government Affairs, MSC Group

a!rogen uncil

I
CMACGM
-~ Hydrogen

Council

Denmark and Norway team up to build world's largest hydrogen ferry

NYK Becomes Member of the Hydrogen Council

7 December 2020

BNP PARIBAS

The bank for a changing world Hydrogen

Internal Training

| January 2021 |21

Classification : Internal



Storage of electricity/ islanded power generation

*  For non-connected network or “islanded” CENTRALE RENEWSTABLE®

systems, the current generation is made from

diesel generator, or small coal. s e e :
«  The system is extremely expensive (>200- _‘c')'_ : MSE|MASS STORAGE ENERGY

300€/MWh) & @ : e

. . . . A , Batterie Li-ion
+ Renewable is gaining shares, because of its @@ A 1 IS Electrolyseur !
: : 1 : M

price. : e ;
+  But blending in the network is difficult, et/ou g Stockage |

because of the size. 5 @@@ d'hydrogéne |
+  Batteries (Li-on) is a good solution but for few ! ! E 3 :

h ZIN 71\ :

ours. I I Lo 1% Pile 3
] = I_ Combustible
- Hydrogen can store renewable electricity and
produce when needed. :
- On principle can be done everywhere, but for From website of Hydrogen de France (HDF)
cost reason, only relevant for islands.
e -
Y BN P PARI BAS The bank fOI" a Changmg world Hydrogen | January 2021 |22
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Heavy road transportation

+ With road transport representing 18% of global GHG
emissions, its decarbonization is key. Greennouse gases (GHG)

« For light vehicle, electrical vehicle has mostly won the = %%

Exhibit 11: Heavy-duty trucks fueled with green hydrogen

Capex-related GHG emissions
included in the process steps
(recycling taken into account)

[ Reference (diesel ICE)

game. plesslICE e Fuel cell HDV

« But for long distance, or intensive usage, like heavy- , FORY H refusing station (0GH,
duty trucks or buses, hydrogen is seen as the good 2030 =;:d'°f;‘lfr”
solution. 2050 2 D@

« This is widely accepted within our clients, and many

1 Using LH, as a fuel for long-haul trucks, supplied to refusling stations from central production hubs, is another relevant supply option cumently pursued by staksholders in the value chain.

projects are built up on this. Source:LBST
« Either for local ecosystems (buses for cities)
 Either larger infrastructure for heavy trucks recharging.

A concrete example: The swiss project

truck Pay-Per-Use Retailers
, Model
15

Hyundai —-—oﬁ

- O
— Hydrogen Mobility — Customers
ayme
ne fo,
er

HYUNOAI Partnership with H2Energy
1 \

CC)HYDROSPIDER ey

Source: “Hydrogen Decarbonization Pathways”, Mc
Kinsey for the Hydrogen Council, 2021

Why in Switzerland?

Road tax for heavy duty transportation was
established already two decades ago

Depending on km per year and vehicle weight

Emission free vehicles are exempted from this
regulation

So Switzerland has already a CO, tax benefit for
ZEV

Hydrogen
Hydrogen Suppl Refueling station / HRS .
przduc%ion 100;?:,2“ veng STt = Adds up to about 65’000 CHF per year
BNP PARIBAS The bank for a changing world Hydrogen | January 2021 |23
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GOVERNMENT SUPPORTS AND
POLICIES
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The development of government support along 2020

NO SUPPORT
WHOLISTIC

ENERGY SYSTEM
INTEGRATION

e
R&D
PROGRAMME
SUPPORT

INDUSTRY
ROADMAP

In 2020, several countries have announced hydrogen
strategies, including large envelopes for possible
subsidies.

These strategies integrate the diversity of the
hydrogen question: from production to users.

- - X [

Ursula von der Leyen at the CEO
meeting of the Hydrogen Council on
January 19t 2021, expressing the
commitment of the UE over the long
term to support the development of
hydrogen

Classification : Internal
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Government strategies

® Announced
O Committed

UPSTREAM/GENERATION

0,23 B USD
SYSTEMIC: UPSTREAM L YOROSENTOCUSD. L
& DOWNSTREAM
AUSTRALIA
0,22 B USD

HYDROGEN FOCUSED

! ("PORTUGAL
NETHERLAND CHINA 8,6 BUSD
s () 158u0 @ orosen
Q.Q43 B USD H HYDROGEN FOCUSED FOTOSED
HYDROGEN FOLUSED..... ...,
CHILE e KOREA H
0,05 B USD : 2,74 B USD
HYDROGEN H CANADA H HYDROGEN FOCUSE! G
RO, | 1,188 Q """"""""""" e
USA LG ush H
0,18 BUSD COMPENTITIVE
2030 | HYDROGEN FOCUSED  §
UK §
os48usD @
HYDROGEN H
2027 |- SsGEnbranslTvasias ..*UEU.kPi.. e
2025 -
2023
2022 |oobodedo b

2021 |-----

SOUTH AFRICA &
ITALY
0B USD

FRANCE SPAIN GERMANY
sssusp @ 10958us0 @) 11BUSD
HYDROGEN E HYDROGEN FOCUSED E HYDROGEN

JAPAN
19,45 B USD

COMPETITIVE

EU
1,178usD @

221BUSD

HYDROGEN FOCUSED

EU Hydrogen strategy
estimates 180 —470bn

Euro investment by 2050.
2021-2027 EU budget
elements, including
dedicated and

competitive hydrogen
funding, are in final
“hegotiations stages:

26
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>30 countries have announced a hydrogen strategy

® GERMANY
€9hn government support (€7bn
& for domestic green H2 + E£2bn
forinternatlonal partnerships)

Iy 2010

A sGw

NETHERLANDS
£€35mn government
e’ support for green H2

fo.scw f3-aGwW

UK
‘. £240m governmant support
| =4

e EUROPEAN UNION

by 1
1 Gw fossii-hased H2 by 2050
0 Loy 2024

6GW

¥

@l 5GwW

.‘ £180 - £470bn public + private investment
V& [n renzswable H2 and €3-18kn in low-carbon

e SOUTH KOREA
‘ $2.33 bn USD for FCEV development until 2022
V= 5410mnUSD for H2 as COVIDrecovery investment

by 20352040

W50

10GW
d 15k

=300k .
e

o

: I

[ ]
CANADA
‘ Up to CAD 51.5 billlon for
V" Low-carbon and Zero-
emissions Fuels Fund,
incl, funding for H2

CHILE

® PORTUGAL
€7bn overall Investmentin H2
=4 production (5% from private sector|

5

fry 2031

FRAMNCE
» €7bn go-rnlinn:-:nl SPAIN
support [of which a0 i+ v
£2bnfor electrolysis i-{ :Fgﬁl:ns.ﬁh: b
by 20229 '
by 2029:
Al .3-.6GW
6.5GW
by 2030:
4GW
W 100-150
E 150 buses, 5k FCEVS,
2 commercial train lines
‘ 25% graan H2
inindustry
LEGEND

Q4/2020 a3/z0z0 H1f2020 Pre 2020
P nvestment CEVS

y S0
5 GW undear
development
by 200
Producer of cheapest
W& green hydrogen

Tcp 3 global exporters

a4 26w
‘W 50-100
H2 5% H2 im final enargy

COnsSUmMption

‘ 1 5% blending in

natural gas networks

mll-'."l'\ll...-..-_ E [ E,H st

=

Ty 2030 ki 81k by 2040
40GW = & 6.2mn
m310 H 1,200
A 156w

ells |

JAPAN
_ﬁ 519 billion WSD green fund, incl. fundingfor H2
=

4 200k [J800k
‘m320 [/g900

® AUSTRALIA

B 5370mnAUD
v |‘.|i.’9-jmr|:||m|-2nl
suppaon
CHINA @ 0.5-1GW

4 31.5bnUSDtarH2In 2001
=4

& S2AUD/kg

production cost

a 50k (20% busesf a 1mn

trucks, 80%cars) 'ﬁ 1,000
2300

Source: FTIC
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INDUSTRY ANNOUNCEMENTS
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Our clients are announcing large number of projects

* In the past couple of years, a large
number of companies announced their
ambition in hydrogen.

* Around 80bnUSD of announced
investment are considered mature.

* In 2020, dozen of meetings have been
held with our clients, either on their
hydrogen strategies, either on concrete

. . . USD bn
projects/financing needs.
« Almost everyday, a new partnership is
announced End-application

TOTAL AND ENGIE PARTNER TO DEVELOP FRANCE'S LARGEST SITE FOR
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Hydrogen Council

The Hydrogen Councll

BNP Paribas joined the Hydrogen Council as one of the first in the « investor group »
The Hydrogen Council is CEO-led organisation launched in Davos in January 2017.

The Hydrogen Council’s mission is to increase the visibility of existing hydrogen solutions and
the progress being made in the sector.
As of today,109 companies joined the Hydrogen Council, including large multinationals, innovative
SMEs and investors
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Around the World projects announced at a rapid pace
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WHAT DO WE DO AT BNPP?
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BNP Paribas and the Energy Transition: Partnering with our
clients in the transition to a low-carbon economy

Aligning our credit portfolio with the goal of the
Paris Agreement

Sector policies (coal, unconventional O&G)
Increasing investment in renewable energy
Developing ad hoc financing tools for specific
customers (energy efficiency loans...)

Partnering with start-ups to accelerate the
development of low-carbon technologies

Developing innovative low-carbon offers in all
our business lines, for all our clients

Bonds and loans linked to sustainability-related
targets (green bonds, sustainability linked
loans...)

Real Estate: certified and low-carbon buildings
Arval: electric and hybrid vehicles, car-sharing
schemes...

Leasing Solutions: Electric charging stations,
LEDs...

Influencing investors: Bringing money where it has
an impact

« Developing cutting edge financing solutions to
facilitate the transition to new business models
for corporates (green bonds...)

* Managing assets in a sustainable way (low-
carbon indices)

* Promoting carbon compensation (ClimateSeed)

» Sustainable financing facility in emerging
countries (TLFF...)

Influencing our clients and the companies in which
we invest: Beyond black and white, many shades of

gray
» Using our voting rights (e.g. Exxon, Repsol)

» Specific support to entrepreneurs (Fortis’
Sustainable Energy Services)

* Developing innovating incentivising tools
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BNP Paribas can support H, value chain globally

As a universal bank, BNP Paribas will help accelerate the H, market development by financing H2 actors, whatever their
position in the value chain
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IN ANUTSHELL

3_’: af BNP PARIBAS The bank for a changing world Hydrogen Internal | January2021 | 35

Training

Classification : Internal



In a nutshell

« Low carbon hydrogen is key to decarbonize the overall economy, and for some sectors
(almost) the only way. The most promising sectors are:
» Heavy mobility (trucks, trains, shipping),
> Industry: decarbonizing current users of grey hydrogen, steel making

« There are different ways to produce hydrogen, the key aspect is the production of CO2.
> Hydrogen produced with renewable electricity is the best solution
» But low carbon hydrogen can also be achieved with nuclear electricity or via carbon capture and
sequestration.

« There are high ambitions of both governments and companies to scale up hydrogen
projects, with an acceleration of announcements in 2020.
» Projects are often thought via ecosystems, from production to end-user, including transportation
and storage.
» Great variety of actors (utilities, supply chain, automotive industry, steel, ports, shipping, etc.)

- At BNP Paribas, we aim at building on an expertise to better accompany our clients in this
wide development.
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