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2009: South Humber Bank Site for 1G Ethanol plant
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2013: Virginia USA site of 1G Corn to Ethanol
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2015: South Humber Bank Site for what?
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What needs to be in place for project funding?

[10y] Straw EPC Fixed-price EPC contract,
Feedstock Supply RM Partner guarantees, LDs on delay
Contract Partner and performance,

[10y] Energy and Ener Provide process

oo gy Process .
Utilities Supply Partner Partner technology, with
Agreement reference plants at scale,

track record, guarantees
backed by balance sheet

Project plant

Operatin
Operating Contract gartnerg
CcOo2 [6y] CO2 offtake contract
P.row.de Ethanol Storage Partner
pipeline and storage Partner
facilities
6y take-or-pay] ethanol
Business Model: stress testing Ethanol E)ff{ake conthalc»';]
Partner
Technical DD, Risk Funders
mitigations: Construction,
planning, commissioning etc
Regulatory DD: Site, safety, Lignin [6y take-or-pay] Lignin
sustainability, environmental offtake contract
Partner
Commercial DD: Product

market analysis : maturity,
stability, political support

Legal DD: just about
everywhere . . .. .
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Biorefining — An elegant Long Term Vision - but where and how to begin?

Product’s derivatives

Product Direct Product use
use
{ \ Xyiytol Non-nutritive sweetener [
B 'I,) " Chamical pathway from pentoses Buiding block for Xylaric ack, glycols. | A\ntiTee2e. unsaturated polyester resins
O™ Chamicalpattway fom panicses (THE), Nyton & Nylon 6.6 .
Sorbitol Non-nutritive sweetener PET like polymers, anrifreeze, water
Chemical pathway from hexoses
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Biorefining — a Long Term Vision — and how long will it take?

Phase Cost Scale (L) TRL

Commercial $100m | 1 Million

Deployment

Commercial $25m | 200,000

Demonstration

Commercial
R Operations

Optimizatiol
Pre-Commercial
Scale

Commercial
Transition

Viability $1 m 1 ’000

Demonstration

Technology $02m 100

Development

Lab-Scale 10
Development

W| | O] O} N| 0

Feasibility
Demonstration

AoReaton : 0.01 L:b R;&Ef)
roof o
Concept

- 1

Basic Research 0.001

Innovators Investors Seed / State Industry Industry / Ventures
University / Investors SBIR/STTR Federal / Industry Venture Funds  Banks/investment

Innovation Industry
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Biorefining — a Long Term Vision — how far ahead do funders look?

o A typical project timeline:

3Q16|4Q16|1Q17

Feasibility Study

Design and Engineering

Planning Application

Construction

Commissioning

Start Operations

o Plus the operating period required to repay loans — typically six years
o Ten year mindset needed when looking at stability of raw material and product markets

e ... . Especially in politically mandated markets, for example renewable fuels.
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Vireol Strategic Overview

= Vireol believe that the bio-based economy will continue to grow and will contribute positively to
reducing global carbon emissions whilst providing robust and sustainable benefits, especially to the rural,
agricultural and local economies in which it will tend to operate

=  The production of selected, demonstrably sustainable biofuels will continue to have a place in the
matrix of solutions to the reduction of transport emissions and Vireol will continue to operate in that
sector, which currently provides one of the best near-term routes into the bio-based economy

. Vireol believe that the long-term future will NOT be in large, single product biofuel plants but will
increasingly be found in more sophisticated biorefineries maximising value from a range of sustainable
bio-based feedstocks and delivering a range of sustainable products using locally available feedstocks

=  Vireol will focus business development effort on providing a focus for the development of innovative
technologies which could complement and enhance biofuel refineries and have chosen the East of
England (and specifically Grimsby) as the key location for that endeavour in the UK

. We will actively seek markets for ‘new’ bio-based chemicals as a key next step in diversifying the
products of biorefineries away from biofuels whilst maintaining a focus on delivering commercial returns
to investors in the shorter term via sustainable advanced biofuels

=  Vireol will continue to be engaged in political lobbying in the UK and EU for support for the wider bio-
based economy and will actively seek collaborative partners for that work
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What is Vireol currently working on?

= Warehousing and workshops at Grimsby have been modified for a local waste management business
and operations commenced in April 2015

. Work is underway on a biorefinery project which will utilise local wheat straw in an 80,000 Te/Yr
lignocellulosic ethanol plant costing c.£120M; negotiations with EU’s leading technology licensors in this
sector are leading to a technology selection and commencement of a FEED in 2Q/3Q 2016. We believe
that, longer term, the ethanol business could economically underpin the establishment of a diversified
product portfolio from the large scale biorefinery at Grimsby

. Planning permission will be submitted in the summer for an energy from waste plant using gasification
technology to provide CHP capacity to the plants on the site and to enable class-leading GHG-reducing
capability in the biorefinery

= A number of early-stage R&D projects are being supported under academic leadership

=  Vireol is actively engaged in political lobbying in the UK and EU for biorefining, advanced biofuels and
biochemicals and for support for the bio-based and circular economies
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Thanks for listening

vireol

Paul Thornton :: pthornton AT vireol DOT com :: 0776 413 2776
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