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Risk and resilience
An Orkney perspective

Matthew Finn

Managing Director
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Part 1 – Orkney Context
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Orkney

• 22,000 people, across 17 islands & 

5000 years of innovation

• World’s most productive renewable 

resources, surrounded by major 

hydrocarbon reserves

• Maritime crossroads & northern 

hemispheres largest natural harbour

• Cluster of excellence International 

food and drink brands & major 

tourism destination

• UK’s happiest & most sustainable 

community

• Amazing ecological diversity & 

environmental quality
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Fantastic natural resources

>5,000MW theoretical potential 

(or ~3 nuclear power stations)

Atlantic
North Sea
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Current Grid Setup
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Flotta Oil Terminal
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Grid connected test sites

Wave: Billia Croo Tidal: Fall of Warness
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Who is involved locally
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Part 2 – Challenges (Risks)
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Economy

Regional gross value added (inflation adjusted and compared to 1998) ONS



www.emec.org.uk©

P
R

IM
A

R
Y

 C
O

L
O

U
R

S
H

IG
H

L
IG

H
T

 A
N

D
 G

R
E

Y

Oil terminal in decline

• Recent redundancies

• New owners

• Current cessation of 

production assumption 2032

• Flotta estimate they contribute 

£30 million annual GVA to 

Orkney

• Critical activity threshold to 

maintain local authority assets
 -
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VOLUME OF CRUDE OIL EXPORTED 
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Demographics
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Demographics

-600

-400

-200

0

200

400

600

800

1000

1200

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99

C
h

an
ge

 in
 n

u
m

b
er

 o
f 

p
eo

p
le

Age bracket

Expected change in population 2018 – 2043, National Registers for Scotland

Minus 2,800

Plus 2,100

Would suggest we need over 100 extra young and working age people per 
year just to stand still
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Existing Sectors

ONS data Orkney GVA by sector
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Regional Transformative 

Opportunities

CONFIDENTIAL

Jobs created in Orkney:

Economic activity by LA:
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UK Energy System Today
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UK electricity system – 2040

(4x current renewables) 
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Orkney electricity system – today
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Grid Challenges

North Ronaldsay:

• 6 weeks offline, running from gen set
• No FIT (not reimbursed)
• Houses transitioned to electric to self consume, 

now paying full grid rates
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Grid Challenges

Three changes to unlock the grid for community energy in 
Scotland

https://communityenergy.scot/wp-content/uploads/2026/01/Three-grid-changes-to-unlock-community-energy-in-Scotland-Dec-2025.pdf
https://communityenergy.scot/wp-content/uploads/2026/01/Three-grid-changes-to-unlock-community-energy-in-Scotland-Dec-2025.pdf
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• Enduring Arrangements captures any 

project that requires a transmission impact 

assessment. 

• In broad terms, these are projects with 

capacity 5 MW or greater in England and 

Wales, 200 kW or above in mainland 

Scotland and 50 kW in the Scottish islands.  

Regulations
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Fuel Poverty
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Section 4 – Achievements (Resilience)  
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Generated >100% of 

electricity from renewables 

since 20131 in 10 households 

make their own 

power

More wave and tidal 

energy devices 

than anywhere in the world

Our achievements to date

Pioneers of new 

grid-smart technologies 

and local supply models

Highest uptake of EVs 

in Scotland

Piloting 

electric ferries

Developing green 

hydrogen and e-

fuel solutions
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Generation
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Early Wind
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Modern Wind 

Orkney has produced over 100% of electrical 
demand from renewables since 2013
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Ocean energy technologies

35 
devices

22 
developers

11 

countries
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Tidal energy concepts

Horizontal axis

Tidal kiteOscillating hydrofoilVenturi effect

Archimedes screwVertical axis
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Iterative testing
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Wave energy concepts

Attenuator Rotating mass
Oscillating wave 

surge
Point absorber

Overtopping
Oscillating 

water column
Bulge

Pressure 

differential



CorPower C4
High efficiency wave technology
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Wave Generation

UEDIN: Dispatch cost reductions up to £1.5B/year 
with 10GW by 2040

LUT: By 2050, 30GW+ would enable the lowest 
cost energy system
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C4 composite hull
Viana do Castelo
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Demand
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Orkney Energy 2024

Heat & light

Transport
(largely)

Only 20% of the job’s done!

Electricity
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Orkney Energy 2030+

Electricity

Electricity

Electrolysis

Synthetic hydrocarbons

Ammonia

Heat pumps

Electricity to point of use

Mix of above
Not strictly to scale



www.emec.org.uk©

P
R

IM
A

R
Y

 C
O

L
O

U
R

S
H

IG
H

L
IG

H
T

 A
N

D
 G

R
E

Y

Small Ferries
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Bigger Ferries
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Even Bigger Ferries
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Sustainable Energy Test Environment
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Data Centres
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Shifting energy vectors
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Hydrogen R&D starting point 

Tidal turbines

EMEC substation

SSE substation (grid 

connection)

EMEC vanadium flow 

battery

EMEC electrolyser 

(hydrogen production)

EMEC hydrogen storage

EMEC subsea cables
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Hydrogen ecosystem
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End use projects

E-fuelsRefuelling Maritime

Aviation > > > 
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Section 4 – What's Next
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• 220 MW 

Transmission 

connection

• Goes live in 2028

• Largest ever 

construction 

project in Orkney

• Cost likely to be 

£1B+

New Grid Connection 



www.emec.org.uk©

P
R

IM
A

R
Y

 C
O

L
O

U
R

S
H

IG
H

L
IG

H
T

 A
N

D
 G

R
E

Y

Tidal site expansion -> 50MW site

EMEC tidal expansion
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Community Wind 
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Flotta Hydrogen Hub
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Scapa Deep Water Quay
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Growth Opportunities

Tidal Array Project (£250M+)

Floating Wind R&D Facility (£88+M)

Synthetic Fuel Demonstration Plant (£20M)

Low Carbon Aviation Hub (£10M)

Hydrogen R&D Platform (£12M)

Phase 1: 

Pathfinder 

projects

International Centre 

for Excellence (£33M)

Export Opportunities

Tidal Array Project (£1B)

Public Wind Farms x3 (£200M)

Wave Array Project (£100M)

GW Clean Fuel Production Plant (£500M++)

Scapa Deep Water Quay (£250M)

ORIC 2 (£10M)

Phase 2: Larger 

scale build out 

ScotWind 
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Follow us:

Any Questions – Matthew.Finn@emec.org.uk 
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