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"®  SUMMARY

1° Methodology

2° Context of 2"d generation Biofuel
industrialization

3° Overview of players’ positioning
4° Examples - two different cases :
- logen & Raizen

- Poet & DSM
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METHODOLOGY : MONOGRAPH

\/

< Methodology

Data 2G industrial production sites data

I

[ Typological approach

gathering base }

Analysis Il

[ Monographic approach 1
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TOOLS : TREMPLIN
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Tremplin

Premiere plateforme
de veille stratégique

sur l'innovation

vegetale

Recherche Tremplin

Recherche avancés

Analyse
cartographique
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sur linnovation

plin

vegétale _——

e Agro-materials
* Biomolecules
* Biofuels

* Ingrédient
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Agenda
Actualités

Espace doc.
Sites qualifies
Etudes at rapports
Brevets

Projets

Glozzaire

Espace personnel

Mes alertes
Ma page d'accueil
Lettres Tremplin

Hotline

Extranet

Réunions
Documents de référence
Qutils de communication

Projets

Chercher

Recherche avancée

Derniers documents consultés

2904 éléments trouves pour votre requéte

Détails de la requéte

Tous | Actualités Etudesetrappnns Sites qualifiés  Agenda  Brevets

Projets
page 1 1291 [>1] [t par date - décroissant v |
DOMAHE |bioenergies’ » biocarburants

M‘w Des ultrasons pour baisser le colit d obtention du biodiesel &
: partir dhuile de caméline

THEME Technologies de conception, fabrication, transformation
MISE EN LIGHE 16/11/2015 CONTRIBUTEUR Pale 1AR

Des chercheurs de plusieurs institutions andalouses ont développe une nouvelle méthode basée sur
les ultrasons permettant de balsser Ie colt du processus d'obtention des biocarburants de deuxigme
génération, Le systéme consiste & appliquer des petites impulsions d'ondes ulrasonores sur les
matigres utiisées dans la production de ces carburants,

Lire la suite

., DOMAINE .n’ bioénergies
\'ﬁ# Des senateurs américains propesent un crédit d'impét sur les
" produits chimiques renouvelables
THEME Evalutions |égislatives et réglementaires
MISE EN LIGHE 13/11/2015 CONTRIBUTEUR Association |AR

A Washington, les sénateurs Stabenow (D-MI), Coons (D-DE) &t Franken (D-MN) ont présenté la
52271, "the Renewable Chemicals Act of 2015", un projet de loi visant & modifier IInternal Revenue
Code de 1985 afin d'autoriser des crédits dimpdt pour la production de produits chimigues
renouvelables et les investissements dans les énergies rencuvelables destinées aux installations de

productions
Lire Ia suite

DOMAINE

agromateriaux

T e

w Tereos réunit 'ensemble de ses activités sous une marque

" unique.

THEME Strategies et initiatives (entreprises et territaires)
WISE EN LIGNE 12/11/2015 CONTRIEUTEUR Pole1AR

Le Groupe Tereos franchit une &tape importante en réunissant l'ensemble de ses activités sous la

marque unigue Tereos.

Depuis 20 ans, Tereos développe ses activités autour de son coeur de métier que sont le sucre gt
les produits sucrants. Instrits dans une dynamigue coherante et inscrite dans la duree,

Lire Ia suite

Vous pouvez cocher / décocher des
critéres ci-dessous pour filtrer les

résultats

Recherche sur...

|| les informations |AR 2904

Domaine cacher

|| agromateriaux M7
|| biopalyméres (53
|| fibres 64
) matériaux compasites 456
|| beis matériau £59
| autres 663

|| biomalécules 951
|| tensigactifs ™
|| solvants bEs)
|| bislubrifiants 750
|| intermédiaires 880
chimigues
|_J bioadhesifs T3
|| chimie verte du e
vegetal
|| autres 753

|| biognergies 2904
|_| biocarburants 1504
| biocombustibles 10
| biogaz 1064
| Blectricité verte 1077
|| chaleur 1070
|| autres 1076

|| ingrédients 42
|J cosmetique / 156
cosmeceutique
|_J nutraceutique / 400
aliments fonctionnels
| pharmacie / sante 87
|| phytosanitaires 178
|J principes actifs 180

Actualités cacher 2504

|_J Matigres premigres 474

|_J Houveaur produits et 189

applications

|J Technologies de 741

conception, fabrication,

transformation

|_J Technologies et 177

methode de racyclage

| Marches et tendances 426

|_J Strategies et 1559

initiatives (entreprises et

territoires)

[J Evolutians legislatives 150

&t réglementaires
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* CONTEXT

Reminder : emerging technology

Difficult economic situation: no profitablity if the crude
oll price is lower than <70 $ (according to Dupont)

Difficult regulatory environment in the USA:

*  Critiscim of RFS System from industrial lobbies

 Outlet with californian market (low carbon fuel standard)

Less favourable regulatory environment in the EU: no
transport industry objective in EU by 2030 — only
national objectives (ltaly, Nordic countries, in progress
In France)

Favourable situation in Brazil and China
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* CONTEXT

Running-in-phase sites: new technical problems:

— Ineos Bio... fermentation inhibitors in Syngaz

— Beta renewable: biomass impurity => investment in new equipement
before the pre-treatment

— Raizen: biomass impurity

— POET DSM: on progress ...important changes in the design of the
second production plant

"Will we reach the nameplate capacity of the plant with this design? It is too soon to tell. But the important

thing is that the second plant never looks exactly like the first plant, and we are working on the

engineering, looking towards those future plants.” DSM Bio-Based Products’s new chief, Atul Thakrar
— Dupont ... : ...

USA Production: 4% of the nominal capacity. No real commercial
production in the USA
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Fig. 5 — Unités commerciales de biocarburants 2G en construction ou en production (capacité =10 000 t/an)
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TIME FRAME - INDUSTRIAL SITESAND PROJECTS

Cli : " logen - Raizen CTTTTTTTTTT T T T Tt T
lquer sur P"Cflet.s pour voir Ethanol— Br |— —— —— — i Integration of the 2G plants in the production |
le détail Start-up . _of 1G plants of Cosan (shareholder of Raizen) _|
Pour retourner sur cette slide :
cliquer sur les logos en haut a GranBio T TTT oo oo T T e |
gauche — —»| Ethanol—Br |— = —— e i 10 new plants |
[ Start-up bommmmmmm Investmentof 1,7 MdS__________
_________________ |
Before 2010 | : India - NC |
Beta —_— :: CVC India Infrastructures :
e e——— i J
Temb Renewable —mmm—m - o | ——mmm—m—————o- T
embec Ethanol — It —_— = =— — =—— =—— == =— = China-2015 | — i Slovakia - 2017 |
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Ethanol — Nr _ ! i
Ethanol —————————— —Pi Finland - NC :
us L o
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| Légende | Ineos Bio
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Running project Start-up
Under construction Abengoa |
. 1
______ project Ethanol -US {— —— == —— —— —— —>  Abengoa - Brazil i
' Announced project | Start-up |
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= = = —»Techn. Valorisation EthanolUS — — — — — — —»  Macedonia- NC
=== === = =» QOwn production Start Rl bbb L
o VIVESEMENE | L L L T L
o > i D
. & NNOVATION SUMMIT 2016 :
® IAR .. m%m%&cgahggggslsgﬂgé IAR lENESLh'SED#fBUE CELEBRATING 60 YEARS OF PIcNEEﬂIN;N n‘s‘rnv >< 19+W OCT 2016 g . . ..
e . (]
P a ® ) ® ® e%.°® @ o .0



MACRO TRENDS

2G Ethanol production capacity distribution in 2020

- Abundant biomass
- Public support for the first units

- Regulated market

43%

2%

- Food biomass restriction
for the production of
biofuel

- Support of the public
authorities for 1,5G

DOE support to 6 industrial
projects
- Regulation for cellulosic ethanol

- Support of the public

2% authorities

M Brésil mCanada E Chine M Italie ®m Norvege M Slovaquie m USA




* MACRO TRENDS

o ® ° . | VISIBILITY

Peak of Inflated Expectations

Plateaw of Productivity

Slope of Enlightenment

Start-up of new industrial production units

Trough of Disillusionment

Technology Trigger TIME

6 * Regulatory uncertainty in EU
5 and in the USA

« DOE support of first * Project report
4 industrial projects * Low oil price

3 | * Project first race

* Expected regulatory
supportin EU

.
1 g I
, 1 1 1§ 1
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* DIFFERENT TYPES OF POSITIONING

e ™
Valorisation of agricultural wastes wih low added value and available from 1G
ethanol production ﬂ

| * Close to the agricultural sector (POET, Raizen
FOET °DSM through Cosan)

e Available biomass (agricultural wastes) at low

N/ price due to 1G ethanol production
M raigen

IQGEN  Capex reduction due to integration to 1G

production site: supply chain sharing and utilities

(used water treatment, energy produciotn)

production line?

ABENGOA * What about technical integration on th]
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" DIFFERENT TYPES OF POSITIONING
4 )
Technology valorisation (technologies suppliers)
\_ _/
e Partnership with industrials and technologies
BETA RENEWABLES suppliers - capital investment on first production
sites at industrial scale
INEOCS  Importance to be pionner:
Bio
. Limited market for licensing — few actors to invest and
take risks
Enerkem o
. To developp knowledge and to optimise the industrial
process
DSM * Important flexibility for the technology in terms of
"\BMHTSGENCE’BR'GHTERLWNG' biomass to allow a worldwide valorisation
‘./ : e WATION SU
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* DIFFERENT TYPES OF POSITIONING

Chemistry company— Ethanol production for chemicals market?

—~
G

 Agreement with the world leader of

detergence to valorise the cellulosic
ﬂmmp ethanol
®

 Technology to preserve the lignin to get a
better chemical valorisation

e Dupont has also a JV with BP ; Btumax for
\ Ethanol production (mainly fuel market)/
..../ . e \TION SUMN (5]
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* DIFFERENT TYPES OF POSITIONING

[New actors }
/ * Newly created company owned by the \
former main shareholder and manager
of Braskem

-\ * 15% held by the national banque of
9 Gran economical and social development of
Brazil (BNDES)

 Own production supported by others
companies technologies

* Technology development

* |nterest in chemicals production /
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W ) Date dém. : 2013Date constr. : 2014
\i raizen Costa Pinto Ethanol Project
IQGEN Costa Pinto, Bril Financement Cap de Prod :

BNDES — 86 Mi S a hauteur de 90%

Biomass Technologi Main Secondary
feeding es production production

( ) Steam explosion
Bagasse .p Ethanol
400 000 t/y logen — internal 40 000 0001y
_ NC Y, development NC
( h 35/gal
CaneNsCtraw Enzymes g Heat
In 2017 Novozymes (IP resale of logen -
- J enzyme from logen to Fuels market ) - _
/ _ Novozymes) Regulatory market in On site consumption
e Sugar cane production ]
capacity of Raizen Yeast - xylose et Brazil
* Harvest Mechanisation of arbinose fermentation
sugar canein 2017

DSM

4 R

* Raizen : construction of 7 new plants in Brazil by 2024
(930 Mi S ) investisment for a capacity of 1Md .

* logen : construction of one plant in the USA

. J




CLEGRAL INNOVATION SUMMIT 2016 >< 0490 OCT 2016

EEEEEEEEE G 60 YEARS OF PIONEERING IN INDUSTRY

o®

*“IAR
B
Thank you

© POLE DE COMPETITIVITE
@ INDUSTRIES & AGRO-RESSOURCES

XX
X X
XX
X X
XX
X X
XX
X X
XX
X X
XX
X X
XX
X X
XX
X X
XX
X X

X%
% <



