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The business proposition revolves around six key
elements:

Choice of technology

. Use of renewables
Circular economy model
. Impact of scaling up
Quality and consistency
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. Opportunities for remote and rural communities



Basis of Microalgae Cost Model

Grid supplied Grid Depreciated Capital Cost
electricity charged & Fixed Operating Cost
at commercial rates Model
Energy Cost Model Production Cost
Util . (Artificial light, cooling, —* Production Model —+  of microalgal
Iise constraine pumping etc) biomass (£/kg)
renewable assets
with electricity charged l I
at the marginal rate.
Other Variable Biological and
Operating Costs Operational
: (CO2, water, nutrients e
Wlnd supplied as waste mam) PdeUCtIVIW




up scaling effect on cost price

® land

M labour

M capital goods
B wastewater
W water

M electricity

W fertilizers

1000

Source: Spruijt et al. (2015)



Three case studies — cost modelling

£63.10/kg £46.60/kg £ 31/kg

10 £49.80/kg £33.90/kg £ 18.40/kg

100  £43.50/kg £27.60/kg £12.10/kg




Revenue

High Value /

Personal care &
Low volume

Pharmaceuticals

Food & Feed

Chemicals &
Materials

Energy &

Low Value / Bioremediation

High volume




Relationship between energy supply, scale of
production and ROCE for microalgae production
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Scale of Output (Base Case =1)
—CHP (3148kg/yr) —Grid (3148kg/yr) Wind (3248kg/yr)




Relationship between energy supply, scale of
production and ROCE for microalgae production
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Scale of Output (Base Case=1)

——CHP (3148kglyr) —Grid (3148kg/yr) Wind (3148kg/yr)
— = CHP (4378kglyr) = = Grid (4378kg/yr) - —Wind (4378kg/yr)




Example case study :
the exciting potential with constrained renewables

* Constrained energy on Orkney (11.7GWh)
* This translates into manufacturing 39te of algal biomass
* Market value of around £2.7m (based on Xanthella's latest productivity figures).

° ansl’grained energy would have generated an export tariff payment of around
£670k.

e fo <2 f£f670k <2 £2.7m

* Bring high value bio-technology business to the source of generation

* Increase GVA beyond that from simply generating and exporting surplus energy
to the mainland (grid constained — potential not there anyway).

* In this example case, it adds a further £2m of GVA to the economy.
* Other additional socio-economic benefits / circular economy maximisation.



Interim conclusion :
4 key findings to date

A and

Thereis a and all key factors are
well within acceptable ranges.

Research to date indicates strong potential and

Research to date indicates that there is also a viable business
proposition based around



Next steps

1. From bench to demonstrator (Ardnamurchan)
2. Further develop economic modelling
3. Further develop business model — circular economy

4. Wider socio-economic benefits (Construction jobs;
Technician and process operator positions; extends
supply chain; helps rejuvenate rural communities).
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