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Professor Henry Jeffrey - University of Edinburgh

ÅCo Director of the UK ORE Supergen Hub

ÅChair of the European Energy Research 
Alliance (EERA) Ocean Energy Joint 
Programme

ÅBoard member of International Energy 
Agency (IEA) Ocean Energy systems 
Technology Collaboration Programme

ÅSpecialist in ocean energy roadmaps, action 
plans and strategies
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International Energy Agency (IEA) - Why is innovation 
important to the energy sector 

I
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Energy 
Security

Environmental 
Protection

Economic 
Growth

Engagement 
Worldwide

Ҧ Governments and Industry benefit 
from sharing resources and 
accelerating results 

Ҧ For this reason the IEA enables 
independent groups of experts ӛ 
IEA Technology Collaboration 
Programmes  

Ҧ Over 40 groups working in the 
following areas:
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Efficient end-use 
technologies

Renewable energies

Fossil fuel

Cross-cutting issues

Ocean 
energy

Photovoltaic

SolarPaces

Hydropower

Geothermal Biomass Wind energy

IEA Technology Collaboration Programmes



Example of Prize on offer 
and policy intervention 
required 

Ocean Energy and 

Net Zero

Ocean Energy and 

Net Zero
An International Roadmap to Develop 300GW of Ocean 

Energy by 2050

An International Roadmap to Develop 300GW of Ocean 

Energy by 2050
A Policy Guidance Report Developed by Ocean Energy Systems, the International Energy Agencyôs Technology 

Collaboration Programme for Ocean Energy 

A Policy Guidance Report Developed by Ocean Energy Systems, the International Energy Agencyôs Technology 

Collaboration Programme for Ocean Energy 

Technology Collaboration ProgrammeTechnology Collaboration Programme
by ieaby iea

Ocean Energy and 

Net Zero
An International Roadmap to Develop 300GW of Ocean 

Energy by 2050
A Policy Guidance Report Developed by Ocean Energy Systems, the International Energy Agencyôs Technology 

Collaboration Programme for Ocean Energy 

Technology Collaboration Programme
by iea

IEA  



IEA-OES Roadmap  

The prize 

1. Installed Capacity (GW) 

2.Direct Jobs

3. Investment in 2050 year/
Gross Value Added (GVA US$)

4.Carbon Savings (Tonnes of CO2)
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Policy Action Areas

Å Market pull mechanisms 
to fund deployment 

Å Technology innovation 
programmes

Å Infrastructure ӛ 
Test, Ports and harbours  

Å Regulation and legislation

Innovation is Key 
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International to Country level 

I
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Agenda

UK ORE Sector Overview
ÅThe Policy & Innovation Group 

work
ÅThe socioeconomic prize on 

offer Ṿ and how to capture it

The Disrupt & Modernise Supply Chain
Å UK ORE policy landscape
Å Scenario development
ÅWho, what & how?
Å Underpinning drivers
Å The Disrupt & Modernise Innovation Ecosystem



The ORE Policymakers Toolkit

Deployment 
Modelling 

By 2050 GB energy 
system can have:
- 6.4 GW wave 
- 6.2 GW tidal stream
- 45GW DWOW

Economic
Benefit

GVA on offer from UK 
& export markets are:
- £30.5 bn wave 
- £20.1 bn tidal stream
- £35.5 bn DWOW

Energy System 
Benefit

Leveraging wave & tidal 
stream potential enables
- 27 TWh renewables 
ff dispatch boost
- £1.03 bn cost reduction

Value of 
Innovation

Cost of market pull 
mechanisms heavily 
reduced  by innovation 
support and tech push 

Areas of 
Innovation

Identifies  cross -cutting 
R&I opportunities , set 
baseline for efficient 
sectoral collaboration



The ORE Policymakers Toolkit

Economic
Benefit

GVA on offer from UK 
& export markets are:
- £30.5 bn wave 
- £20.1 bn tidal stream
- £35.5 bn DWOW

GVA results depending on supply chain retention

£86bn

£21bn



The ORE Policymakers Toolkit

Economic
Benefit

GVA on offer from UK 
& export markets are:
- £30.5 bn wave 
- £20.1 bn tidal stream
- £35.5 bn DWOW

Job results by cost centre



Capturing the prize on offer

Economic
Benefit

GVA on offer from UK 
& export markets are:
- £30.5 bn wave 
- £20.1 bn tidal stream
- £35.5 bn DWOW

Supply Chain
Competitiveness

Capture economic value 
on offer through:
- Disruptive Innovation
- Industrial Modernisation



Intersection of Economic Growth & Net Zero



UK ORE Policy Landscape



What is the value of innovative ORE 
deployment to the UK economy? 

UK ORE Policy Landscape



UK ORE Policy Landscape



Timeline Tension in Supply Chain Development

Growth of innovative UK 
manufacturing and supply 
chain capabilities

uȒ ¸Ǹʌ įǸɶɐ ǱǸȺȡʬǸɶʳ ɾɳǸǸǱṟỒ

Ą Ceding of industrial value, jobs & skills overseas 



Potential trade -off scenarios

æɶɐẏɾ
+ Rapid deployment
+ Low technology risk

>ɐɅẏɾ
- Import dependence
- Hamper HV manufacturing
- Missed GVA and jobs
- Energy security implications

æɶɐẏɾ
+ Allows domestic SC
htime to catch up
+ Might aid industrial 
hdevelopment

>ɐɅẏɾ
- Undermines NZ ambition
- Pipeline uncertainty
- Risk falling behind RoW
- ¶ȡɾɾǸǱ ẎȺǸǍɶɅȡɅȓ-by -ǱɐȡɅȓẏ

UK prioritises rapid 
deployment through long -
term import of high -value 
components

UK delays deployment 
milestones to allow the 
domestic ORE supply chain 
to develop



Potential trade -off scenarios

æɶɐẏɾ
+ Maintains momentum  
etoward existing NZ targets
+ Strategic short term 
eimports while building UK 
ecapability in parallel
+ Targeted investment in 
ehigh value technologies 
eand subsystems where UK 
ecan win
+ Long term GVA retention, 
eskilled job creation and 
eenergy security
+ Positions UK as export 
eoriented hub for Tier 1 
esuppliers 

>ɐɅẏɾ
- Requires strong  
ecoordination across gov, 
eagencies and industry
- Demands sustained 
einvestment and clear 
estrategic prioritisation
- Transitional import reliance 
emust be managed

UK imports strategic components 
short term to meet existing 
targets Ṿ where supply is lacking.

Simultaneously, the UK 
aggressively targets select high 
value opportunities through  
disruptive innovation and supply 
chain modernisation.



Developing a Disrupt and Modernise Supply Chain

Who? What? How?

ManufacturersDevice & Subsystem 
Developers

Innovation 
Organisations



Manufacturers
- High quality delivery
- Competitive cost base
- Commercial scale
- Adaptable, sophisticated 
      & modernised processes

Device & Subsystem Developers
- Innovation & conceptualisation 
- Identify routes to market
- Technology de -risking
- Demonstration

Innovation Organisations
- Accelerate & support innovation
- Technology pull -through
- Modelling, testing, validation, etc.
- Facilitate collaboration

Who  needs to be competitive?



Recyclable blades

Next -generation 
composite structures

Next -generation 
power take -offs

Deep water and 
floating foundations

Array and export cables

Next -generation installation, 
operations and maintenance

Smart environmental services

What  areas could UK ORE sector focus on?



Identify strategic, high value targets 1

2 Push them  towards upper right position

How  does the UK become competitive?



The Leapfrogging Transition is driven by 
two underpinning concepts: 

Disruptive Innovation ṝ æɶȡɐɶȡʌȡɾȡɅȓ ʌțǸ Ć©ẏɾ 
R&I capabilities to ensure that they enable 
the development of novel technologies and 
subsystems that have the potential to 
disrupt the existing ORE market. 

Industrial Modernisation : Rapidly scaling 
ǍɅǱ ɃɐǱǸɶɅȡɾȡɅȓ ʌțǸ Ć©ẏɾ ÃéM ɾʔɳɳȺʳ 
chain, to ensure that a future supply chain 
is capable of integrating the innovative 
technologies produced via disruptive 
innovation. 

How  does the UK become competitive?



Drivers of 
Supply Chain 

Competitiveness

Underpinning competitiveness drivers



Seize global 
innovation 
leadership in 
technologies, 
processes and 
materials

Prepare a supply 
chain capable of 
landing and 
producing these 
innovations rapidly  
and at scale

Neither pathway 
develops in isolation 

Ensure favourable 
market conditions 

The Disrupt and Modernise Innovation Ecosystem 



Å International low carbon deployment goals are not just ambitious
     They are a generational socioeconomic opportunity

Å If we do not capture the prize on offer, overseas competitors will

Å The Disrupt and Modernise Innovation Ecosystem  offers an 
integrated strategy to drive breakthroughs, produce them at 
scale and shape the ORE and other sectors for years to come

Å Research and Innovation is key !

Overtaking, not just catching up


