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H2 pops up as an energy carrier for storing
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Worldwide H2 markets

INDUSTRY & MARKET SHARE KEY APPLICATIONS SUPPLY SYSTEM H2 DEMAND per YEAR
* Semiconductor LOW
—— * Propellant Fugl Small on.-site >0.4 Mtons
Industry * Glass Production Tube trailers
& T * Hydrogenation of Fats Cylinders
* Cooling of electrical Liquid H2
Generators
MEDIUM
* Iron Reduction Cylinders 2 Mtons
» Blanketing gas Tube trailers
* Forming gas
14 Mtons
* Hydrocracking Pipeline
* Hydrotreating Large On-site
* Ammonia HIGH
* Methanol Pipeline 29 Mtons
* Polymers Large On-site
* Resins




\’é)(:ertiny Power to Gas is coming up
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@Certiny Hydrogen Mobility is becoming a reality

Ambitious national roadmaps for

The first commercialehicles
deployment

COUNTRY PROGRAM FINDINGS

2015 2025 2030 2050
. HRS 90 500 1,000 NA
H, Mobility

FCVs 200 500000 1,87 mil NA == ff A [
H2 (tons) 24 60,000 216,000 NA :
Hyundai ix35 Toyota Mirai
' 2015 2025 2030 2050
- : : HRS NA 155 00 1,000 -
. FCVs NA 167,000 773000 7.3 mil . : :
"y | H (tens) M, 22,000 80,000 220,000 T 4
4 2015 2025 2030 2050
g'r o] Lt HRS 55 380 1,150 NA
4 == P
bt UK H, Mobility Fcvs <500 255000 1,27 mill NA
\ HZ[tons] <100 30,600 152,000 NA

2015 2025 2030 2050

H HRS 12 185 Ml 2450 - 100
AIMOVES.EU FCWa 25 87,000 A 3.3 rmill —
TAmill
Many busmanufacturers
H2 [tons) 3.2 10,400 A, 5, O -
A& 000




CertifHy will boost demand and supply of green hydrogen

\@Certiny throughout Europe: by the creation of a market for green
H2

A Objective: Define a widely acceptable definition of
green hydrogen ; and Determine how an EUwide robust GO
scheme should be designed and implemented .

A Consortium Z ECN @ido (@D

Step by step consultation process
ﬂ;:m LIQUIDEE_;‘ S é, AkzoNobel 5./
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CertifHy owork program

WPT Project Management and Administration

Project leaderHinicio

Rationale of green H2

WP Generic market
outlook for green
hydrogen
Project leaderHinicio

Buy T in

\ WP3 Review of existing
platforms for GO

Robust + Transparent system

WP2 Definition of
GDNBSY | eRNZ
Project leader TUV SUD

Common definition

WP4 Definition of a
new framework of
guarantees of origin for
"green” hydrogen
Project leader TUV SUD

with all stakeholders

!

N

Project leader: ECN

Lessons learnt from

WP5 Roadmap for the
implementation of an EU
wide GO scheme for

green hydrogen
Project leader: ECN

other initiatives

WPG Stakeholder Engagement & Communication

Project leaderHinicio

Enabling implementation




. « No GOsshould be allowed for biomass co-fired coal
\@Cemey power plants »

waste

10 %

A Overall emi ssions of a pro
should not exceed benchmark




OGHG emi ssions need to be

\fégCertiny oLow carbon" = at least 60% less emissions than BAT
benchmark

e Non- Benchmark emissions
Renewable T :
& Not Low - A= intensity threshold
Carbon (=91 g CO, ((/MJ,,)*
- 60%**
Low-carbon threshold
= § Renewable &
- Low-Carbon
H2
Renewable Non renewable
energy energy
* Best Available Technology = Natural gas steam methane reforming >95% of hydrogen market 9

** cfr RED reduction requirement for biofuels in 2018



oBoth Renewables and GHG E

\’é@Certiny hydrogen users need to

~ Benchmark emissions
intensity threshold
(: 91 g COZ eq/M‘JHZ)*

- 60%**

Low-carbon threshold
CertIny (: 364 g C02 eq/M‘JHZ)

Low Carbon
H2

Renewable Non renewable
energy energy

Low
carbon

* Best Available Technology = Natural gas steam methane reforming >95% of hydrogen market 10
** cfr RED reduction requirement for biofuels in 2018



Eligible
pathways

H2 generation

W Biogas upgrading
Fermenter
Bendchmark SMR
Threshold:
60% below SMR

= Electricity distribution
* waste ,

m Power station

M Refinery
m Nuclear fuel supply

™ Biomass supply
H Crude oil supply
B NG supply

M Coal supply
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Sustainable palm oil from a single identifiable

\é&écertiny certified source is kept separately from ordinary
palm oil throughout supply chain.

@ Identity Preserved Supply Chain Model

4] THIRD PARTY
v=—| CERTIFICATION
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d Palm oil can be traced back to one certified supply base

'MILL & SUPPLY BASE TRANSPORTER REFINER 'END USER
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CONVENTIONAL PALM OIL
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Sustainable palm oil from different certified

\7{ Certiny sources is kept Separa_te from ordinary palm oll
throughout supply chain
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Palm oil can be traced back to several certified supply bases

‘ MILL & SUPPLY BASE TRANSPORTER END USER

CONVENTIONAL PALM OIL
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Sustainable palm oil from certified sources is

\@Certiny mixed with ordinary palm oil throughout supply
chain.

‘ (;b Mass Balance Supply Chain Model
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Source: http://www.rspo.org/



The chain is not monitored for the presence of

@Certiny sustainable palm oil. Manufacturers and retailers can buy
a GreenPalm certificate from a RSPO -certified grower

Source: http://www.rspo.org/



