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SkyNRG supplies biojet fuel to the aviation industry

0 Short Term e Long term
Supply & Operations Market Development

|
|
|
Provide a one stop shop for sustainable | Develop regional bio jet fuel supply chains

aviation fuel i that convert locally available feedstock into

| cost-competitive biojet fuel

|
|

1.1 Operations; fuel sourcing & into wing delivery
*  Sourcing of the bio and fossil fuel component

* Blending & certification

* Into wing delivery and paper work

|
i 2.1 BioPort Development; establish a demand
| center to drive the development of the supply
| chain
| * In cooperation with all relevant stakeholders:
l airlines, airport, feedstock, technology, NGO’s,
1.2 Co-funding the premium; as airlines do not | government, financial organizations.
have capital to pay for this | e Ourrole: supply chain integrator and downstream
*  SkyNRG's Corporate Program l operations
* Airport commitments I
* Incentivized systems l
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1.3 Sustainability

*  Sustainability guaranteed through SkyNRG’s
sustainability board

*  Consists of: WWF Solidaridad and Energy Academy
Europe
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Our track record

esee KLM Corporate BioFuel Program
ki (Argos Watch the video
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SkyNRG was founded by three
complementary JV partners to
supply the aviation industry
with sustainable jet fuel
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Flight program for
SAS, DLH, KLM
Flights departing from Oslo

SkyNRG's
Sustainability Board

In cooperation with AirBP . ®

Airport incentivized by Avinor Solidaridad .

Co-funding via Corporate

Programs WWF
odee Energy Academy Europe
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SkyNRG supplied most commercial sustainable jet fuel flights up to date
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https://vimeo.com/120344245
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The biojet fuel market is still in its infancy but we’ve seen rapid

developments since its inception in 2011

1. Structural
demand

2. Dedicated
production
capacity

3. Policy

4. Supply chain

integration

5. New
technologies

» Over 3000 flights powered by SAF
» From one-off flight to daily flights

P First dedicated biojet production plant in Los Angeles, USA

» Government incentives in place in the US and (part of) the EU
» Levelling the playing field between road transport and aviation

» This year we demonstrated the use of biojet in existing airport
infrastructure

» Currently 4 technologies certified for use in commercial aviation
» Many more technologies are being commercialized
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As of this year, biojet is used on a daily basis on scheduled flights

Daily flight LAX - AMS

Oslo

AltAir Fuels
U .4/\

esee \aﬁr” 2000 ton of of biofuel used at
) KLV SkyNRG Oslo airport

Los Angeles -

N Lufthansa

3 year off-take fAVI NOR SkyNRG |
oy KLV H#°70p
United

Airlines .
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These flights are enabled by the government incentives in the USA and
EU

Renewable Energy Directive (RED)

» EU countries must ensure that 10% of their transport
fuels come from renewable sources by 2020

Renewable Fuels Standard (RFS) 2
» This mandate only applies to road transport, not

- - aviation
» Mandates that an increasing amount of US fuel

comes from sustainable fuels
» In the Netherlands, aviation is included in such a way

that the use of sustainable fuels is not mandated
but, it generates biotickets which can be sold to
parties with an obligation on the road transport side

-

» The RFS2 is imposed on refiners and importers of
gasoline and diesel but not jet fuel

» However, SAF does generate RIN’s which can be
sold to parties who have not produced/bought
sufficient biofuel
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These flights are enabled by the government incentives in the USA and
EU

INDICATIVE

1,500

Renewable Fuels Standard (RFS) 2
1,500

Biotickets)RemainingJet A price
premium

(g >

Biojet
price

Remaininglet A price
blenders | premium
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4 technolgies have been certified under ASTM to supply commercial
aviation

$sa920.d Ul S| UOIRIYILBD  Currently certified under ASTM

Fischer-Tropsch

Hydrotreated Esters

and Fatty Acids

Synthesized Iso-
Paraffinic fuels
(SIP)

Alcohol to Jet
(V:\A))

Hydrotreated
Renewable Diesel
(HRD)

Hydro-Dexogenated
Kersosene
(HDO)

Hydrotreated

depolimerized jet
(HDCJ)

Feedstock

Installed capacity

ASTM certified

Key players

>

Any material
containing carbon
(coal, gas, biomass)

Vegetable (waste)
oils and animal fats

Sugars;
conventional or
cellulosic

Isobutanol and
other alcohols like
ethanol

Vegetable (waste)
oils and animal fats

Sugars or ethanol

Hydrotreated
depolimerized jet
(HDC)J)

4

None; only fossil
capacity in place

~ 40 k ton

~25 k ton; partly
serving chemical
markets

Demonstration
scale only

~ 3 million ton
globally

Pilot scale only

Pilot scale only
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Existing biojet production capacity is limited.....

AltAir
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.. but the certification pof renewable diesel will lead to a 100 fold
capacity increase

AltAir
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To build production capacity we basically need three things:
Stable supply, off take contracts, a ready to scale technology platform
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Now only we need to make the business case work

Biojet price
Technology specific cost for
conversion to biojet VS
(CAPEX, OPEX, by-products) Jet A1 prices

Feedstock price
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HEFA shows the best economic results on the short term; liquefaction
routes are promising alternatives on the longer term

Comparision of biojet converion technologies — nt" plant analysis

- 8.000
- 7.000
- 6.000
" Abbreviations
- 5.000 o
@ HEFA = Hydroprocessed Esters and
w Fatty Acid
- 4000 2 a_yIC| s
o FT = Fischer-Tropsch
v HTL = Hydrothermal Liquefaction
- 3.000 S Pyr = Pyrolysis
ATJ = Alcohol-to-Jet
- 2.000 DSHC = Direct Sugars to Hydrocarbons
Jet fuel ( L 1.000 UCO = Used cooking oil
referece wm =t — FR = Forestry residues
i WS = Wheat straw
price L o

DSHC (FR)

DSHC (WS)
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De Jong et al. “The feasibility of short-term production strategies for renewable jet fuels — A comprehensive W

techno-economic comparison”. Biofuel, Bioprod. Bioref. 9:778-800 (2015), DOI: 10.1002/bbb.1613 Sk N RG
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So what can we do to create a financable business case?
We see multple possibilities

1. Start scaling with existing

2. At the same time develop

technology

new technologies

Bridge the price gap
» Structural policy (mandates, incentives);
» Involve a wider group of stakeholders

— Corporates

— Airports

— Passengers

Find synergy with higher value end products (chemical/materials)
> Scale benefits combined with high market prices

Select feedstock technology combinations that make sense in a Brazillian
context

Create the right environment for these platforms to scale-up

» Focus on feedstock technology combinations that offer solid performance
in terms of sustainability and
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