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Overview

Brief context  

ÅUK innovation óreport cardô (BIS)

ÅInnovation literature óthrough the agesô 

Energy systems and innovation

ETIôs role in this space

ÅHow ETI has built its portfolio

Key insights from ETIôs work on the energy system transition

Engineering & scientific analysis in targeting innovation investment

ÅExamples from ETI programmes

Final thoughts 

ÅPracticalities - institutions & óbalanceô in policy
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Is the UK any good at innovation?

World class strengths in many aspects of the system, such 
as research excellence, higher education institutions and 
the business environment

ÅHighly productive research nation in terms of articles and citation 
impact, high proportion of downloads and most cited academic articles

Concerning weaknesses in the talent base, especially in 
terms of basic skills, science, technology, engineering and 
maths (STEM) skills and management skills 

Sustained long term pattern of under-investment in public 
and private R&D and publicly funded innovation

ÅR&D investment broadly static at 1.8% of GDP since early 90s (US 
2.8%, China 1.8% but rising rapidly, France and Germany consistently 
>2%, S Korea 4%)

More broadly UK exhibits low levels of productivity and low 
business investment
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Innovation literature: bluffers guide (apologies to 

Greenacre, Gross & Speirs)

Linear models

ÅTechnology push and demand pull

Understanding technological change 

ÅInduced innovation ïchanges in relative prices

ÅEvolutionary ïuncertainty and bounded rationality ïfavour incremental innovations

ÅPath dependency ïincreasing returns to adoption, technological and institutional lock in

Emerging ósystem perspectiveô 

ÅTechnological innovation systems ïoverall structure of institutions and actors, & dynamic interactions

Transition dynamics

ÅEnergy system transitions, notion of ólock inô, importance of infrastructure

Policy implications

ÅNot just about public funding of technological R&D

ÅNeed to correct for ósystems failuresô ïinstitutional frameworks, interactions/exchange, challenge to ólock inô (esp
wrt to decarbonisation)

Source: Innovation theory: a review of the literature, Imperial College Centre for Energy Policy & Technology working paper, May 2012
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óInnovation systemô & UK report card

Category Assessment

Money Medium/Low

Talent Medium/Low

Knowledge 

assets

Medium/High

Structures and 

incentives

Medium/High

Broader 

environment

Medium/High

Innovation 

outputs

Medium (mixed)
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óMarket failuresô perspective on innovation (as per Oxera)

Åpositive knowledge externalities not reflected in private decision making

Technological or knowledge spillovers

Åknowledge and ideas are often non-excludable

Åesp when knowledge is problematic to ócodifyô

Public goods and appropriability

Åinnovation is a social activity, but exchange or co-ordination problems (e.g. inadequate 
access by smaller firms to innovation system) may inhibit ïesp radical innovations

Co-ordination or network failures

Åparticularly affects financial markets which may be unwilling to fund high tech 
innovative projects with good prospects

Imperfect and asymmetric information

Source: Innovation market failures and state aid: developing critieria,, Oxera report for DG for Enterprise and Industry, November 2005



©2014 Energy Technologies Institute LLP - Subject to notes on page 1

Characteristics of a national energy system 
é or some reasons why (a) innovation might be particularly 

challenging and (b) a system approach may be particularly valuable

Energy sources and vectors both compete and interact in 
complex ways

ÅBut behave according to well-understood physical laws

Exhibits network effects and path-dependency (to some extent) 

Importance of externalities and (hence) policy intervention in 
shaping the market

Scale of investment required
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ETI approach to its portfolio

System level 
strategic planning

Technology 
development & 
demonstration

Delivering knowledge & innovation 
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ETIôs investment approach 

5.

Knowledge Building 
projects 

up to £5m, Up to 2 
years

Technology 
Development 
projects

£5-15m, 2-4 years

TRL 3-5

Technology Demonstration 
projects

Large projects delivered primarily 
by large companies, system 
integration focus

£15-30m+, 3-5 years

TRL 5-6+

Meeting UK 
energy and 
climate change 
targets cost 
effectively

Additionality & 
impact of ETI 
investment 
(finance and 
capability)

Impact and 
inter-
relationship 
with policy 
development

Value Return to 
ETI & its 
Members

Impact on UK 
economic 
development 
(& energy 
prices)

Acceptability of 
project risk
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ETI experience: three key learnings

System-wide perspective is of overriding importance

ÅTo targeting investment in technology development and 
innovation

ÅIdentifying technology options which have óstrategic valueô 
to the system

Importance of 
underlying engineering 
analysis

ÅTechnology assembly, development and proving

ÅEarly demonstration and deployment (learning and cost 
reduction / demonstration at scale ie. activity required to 
get onto a NOAK cost curve)

ÅBusiness model development (public / private, risk 
sharing, contracting, value chain)

ÅTesting consumer / social acceptability

ÅCreating enabling market, policy & regulatory 
frameworks

óPreparednessô is key: 
developing and testing 
new ways of 
assembling known 
(rather than novel) 
technologies
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CV

Å Chemical Engineer, worked 30 years at largest UK chemical company

Å Experience in design, capital projects, technology sales & technical service, 

manufacturing, R&D

Å Twenty years becoming head of process technology for heavy chemicals 

(0.5MTe/year asset), another ten to responsibility for corporate technology 

strategy and business innovation capability for specialties (paint, flavours, 

fragrances, functional ingredients, electronic materialsé)

Å Joined ETI in April 2008 as Strategy Director, responsible for recommending 

to Board what projects we should undertake and gradually added Chief 

Engineer, responsible for technical quality and capability
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ESME integrates knowledge from across 

ETI programme areas
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Delivering innovation from strategic planning 

to technology demonstration
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Summary of key cost reduction areas

¸ Bigger, better turbines

What are the disruptive technologies going to be?

¸ With bigger, more efficient blades

¸ Installed more cheaply

¸ With improved, system, cost of energy

¸ Accessing better wind resource

¸ Benefitting from volume economics

¸ With clear returns for stakeholders

¸ Ability to test new innovation quickly
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Generation Capacity probability distribution in 2050 ESME V3.0 ñDirectorôs Cutò

Optimised world ïUK 2050
All technologies deliver expected cost reduction & 

performance improvement to cost & schedule

Offshore Wind Probability Distribution
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Floating Offshore Wind System 

Demonstrator ïballpark £80M project


