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Waarom wordt Biobased Industry beschouwd als
de 49 industriéle revolutie

Towards increasing sophistication and refinement
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Adapted from Oliver, R.W., The coming biotech Age: The business of biomaterials, McGraw-Hill (1999)



Biobased, terugdringen van fossiele _=e:
g rondstoffen ! ROYAL HASHMONING

Shell, Exxon Mobile, Total, BP @ @

Chemicals &
Intermediates

Agro-product Bio-raffinage Chemische modificatie



Biobased, antwoord op
duurzaamheidaspecten

ROVAL HASKONING

Carbon footprint is entering the mainstream as a
competitive differentiator

EU’s Restrictive & Promoting Legislation

to tackle Climate Change & Energy

CO2-emissions as a business driver

@ Less CO, emission
‘o

f-\ClimateAction @ More Energy-efficiency
Q

Energy for a Changing World

From Renewable energy

Energy icgerbracom

[TESY STV

working with
the Carbon Trust

The carbon footprint of this juice
s 360g per 250ml serving and we
have committed 1o reduce this

L0
3609

By comparison the typical
footprint for Tosco Ambiont
Pure Orange Juice is 240g
per 250ml serving

co2

per 250ml serving

The footprint of this product is
higher than average because of
the enargy needed to chill and
transport 100% pure juice
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Biobased, leid tot duurzaam
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materiaalmanagement!

We need to re-think the way we produce and consume

Now: Less by More

Producers

growing population
with growing
~__buying power __

 Lack of raw materials
» Lack of energy resources
* Environmental impact

1

Tomorrow: More by Less

Producers

We Re-use,
We (Re-)Make,
We Protect

(Cradle-to-Cradie)

Supporting a
growing population
with growing
buying power

* Closed loop supply & demand
* Renewable resources
» Care for environment
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Waarom kent de biogebaseerde
Industrie een trage doorstart ?



Hoe identificeren van en bouwen aan kansrijke
doorbraakprojecten ?

Figure 1: the Technology Lifecycle curve
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Source: Roger, Diffusion of innoyation, and Moore, Crossing the Chasm

Grant : Bridge capital zone Private investment zone:
| Blending and financial Loans
) engineering zone Venture capital

R T ——

Deployment

Ravenues

Demonstration

Costs

Basic R&D

Technology death risk
area

bt e e L T ———

kT R ——




Welke stappen nodig ifv kennisvalorisatie &
marktintroductie ?

Research &
Development Knowledge Valorisation Dissemination
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Knowledge Preliminary Proof of Prototyping Upscaling Roll Out
Development Estimation Concept (Inspection & (Readiness) A G
Market Value Testing) L SSBY AT,

< =

Emerging market Activities



Hindernissen wegnemen om rol-out van
biotechnology te versnellen

B Duidelijke RD&I clustering : Brug tussen R&D & prototyping

B Combining (econo-social) science & engineering : Brug tussen
prototyping & Upscaling

B Collaboration science, Engineering & Business : Brug tussen
Upscaling & Roll-out




Clustering RD&l via ‘Open Innovation’ -
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‘Open innovation is the use of intentional inflows and outflows
of knowledge to accelerate innovation, and expand the
markets for external use of innovation respectively’

Chesbrough, Vanhaverbeke, West (2006)

e e O~ O O e
= O—0O . — o ;
0 & S0—0—0 i o8 0900l 0
g0 SO0 _/- "o/
Q - - o/
New O New

O

OO
o/
O/\o
ﬁ%

> 0 2o =
o %QH 0—0—0_ wm OF YN 0q ST o
S O 8 /O/ o
W / W
O P\NA ket /Q -~ ]\N/!arket

Regular or closed innovation Open innovation 10



R&D clustering & Spreiding van risico’s: .
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Open Innovatie (Ol) -

Preseed, Proof of
Concept, Seed

PYAL HASKONING

Incubator — CoE - IP
Kennisportaal voor MKB

Instituten & Publieke Private
Partnerships

- (BE-Basic, CatchBio, BPM,

DPI, ISPT,..)

L Vraagarticulatie - cop
Industrién, dienstverleners,

financiéle instellingen &
maatschappelijke instellingen
(AgentschapNL, Min. EL&l, ..)




R&D clustering & Spreiding van risico’s: Open Innovatie (Ol)
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Hindernissen wegnemen om rol-out van e
biotechnology te versnellen

® Duidelijke RD&l clustering : Brug tussen Reseach & Development

B Combining (econo-social) science & engineering : Brug tussen
Development & Manufacturing

B Collaboration science, Engineering & Business : Brug tussen
Manufacturing & Roll-out
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Case#1: Implementeren van nieuwe business concepten
Chemical Leasing

Sale-Lease modellen (0.a. ChL) is een op diensten gebaseerdriess model dat de

focus verschuift van een streven naar toenemende verkoop van chealién naar
een streven naar meerwaarde. De producent verkoopt voornamelijk dencties

die chemicalién kunnen vervullen; functionele eenhedenjz dan ook de basis van

de betalingsovereenkomst.”

Traditional business models

contradictory motivations

Delivery of goods
supplier

Volume based

pricing

“"the more
the better”

user

"less is more"

W

"less is more"

Chemical Leasing models

bundled motivations

Delivery of goods
and service/ know-how

supplier user

Benefit oriented

pricing

“less is more"”
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Case#2: Faclliteren van nieuwe engineering
mogelikheden : Stimulering co-siting via ‘haves’ &
‘wants’

Building the IS Network: Practitioners
recruit new business members into the IS
network to access a diverse range of

Quick Wins Workshop:
Practitioners engage with -

businesses from all sectors and

a exchange of 2

ion between businesses
1 their ‘THAVES' and

resources, sectors, business sizes and
1 locations. Recruitmengss -
engagement; particip

s Smart Links=Sas van Gents

organisations, and ta:

s
= L Resource Mapping:
Practitioners record
resource ‘HAVES' and

Implemented Synergy & C

Practitioners complete the ! | i e .
- ’ ‘WANTS’ from
A o - Zetmeel / porar S | workshop delegates 3
final synergy ‘Outputs Rep o . T - P B
that summarises the outp! T : . ¥ and facilitate potential
6 achieved by all parties and matches between
members.

request formal sign off by
companies. Once complet v
outputs from the synergy ¢ . e |

recorded and contribute t¢ | die aICOhOl
the targets for the progra . L " 3 = |
. o, .'J ¥
D
ient System:
o~ h . . iformation onto the
tws.s?n A5 3 usmesse_s. i SYNERGie Management System. The on-line
Practitioners can provide technical expertise Sl contniet = Infrmciekt i the: esbawbe
and expesience where synergies involve 5 4 ‘HAVES’ and ‘WANTS' of the network, along
businesses from different sectors. Practitioners ith the res ive contact detalls 2
provide all parties with a Synergy Summary Practitioners utilise the on-line tool to
Report detailing the expected commercial and facili S ; -
. . cilitate suitable resource synergies usin
International Synergies environmental outputs from the synergy. RN e "

industrial ecology solutions



Case #3: 2% generatie bioethanol productie plant

Delft pilot facility for innovations
in sustainable bioprocesses

The Bioprocess Pilot Facality, planned to be built in Delft, The Netherfands, is a unique fadlity where companies
and knowledge institutions can develop new sustainable production processes. Thess processes senve many
purposes, such as comverting biobased residues imbo wseful materials or fuels. The faclity has been spedally
designed to enable the ttamsition from the laboratory to production on an indusirial scale it allows

users to construct complex operations by linking separate process modules

Pre-processing and treatment Permanont crew
in ks module, dry and wat residues are rymmyed and The tadiity has 3 pesmmanent and
prepared for the Termentation phase. Dedvery of Resiouie:  expeienced CE WHDsE SEViCES

Wt resious WSz e palabie 0 eey U

The TacEy is a0 3 Cenire o expertss
WhesE STLdents, esEarmners and
technoinglsss can be tralned,

Downstream processing

This Is whare products are extractad and refined. The modules
a3 be coenbined 3t wil II:IiI:I'IZN:EI.I'l:E'a’l-'“‘EIS:IHI [i'l:d‘.]l:ﬁ,. ich a5
f=W Materizs for the construchion ssctor, chemiczés for Bofuss or
W MEtErEEs for Ihe Cemecals 30d pharmaceicas noustry,

ﬁ—hmnntatlun

I the fermentation modile, Emrymes and
barteria are acded i the waste 1D conyert
it =il Purther This process takes piacs in
hineEactors With 2 capacity of up o B0
s

Third-generation

bioprocasses

Thiess Modises are Em D BFaasE
EfficiEncy and ower costs In e
produrtion of lofusls and Diochemicats



Hindernissen wegnemen om rol-out van e
biotechnology te versnellen

® Duidelijke RD&l clustering : Brug tussen Reseach & Development

B Combining (econo-social) science & engineering : Brug tussen
Development & Manufacturing

B Collaboration science, Engineering & Business : Brug tussen
Manufacturing & Roll-out
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Uitwerken & communiceren van een T
nieuwe betekenis aan ‘smart products’

Materials/chemicals from
oil & gas

Biodegradable & clean
materials/chemicals with
upcycling opportunities

product/process
Redesign

product/process
Improvement

Biorefining & white

Sustainable* chemicals

chemistry

Lean & EfflClent

manufacturing (l/

?

Adaptation to\{he
evolution of sociocultural
criteria

Generation of new
meanings

Meaning

* Sustainable = 7

 Independent from oil/gas
* Agro4chem
» CO2 sequestration

* Local/International supply
chain
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We can't solve problems by using the same kind of
thinking we used when we created them.

Albert Einstein

Dank u wel

Bart Vander Velpen
Director Business Development & Innovation Manager

Mob. *31 (0) 6 10 70 34 30
E-mail B.Vandervelpen@royalhaskoning.com
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