KIC InnoEnergy

The Leading Engine for Innovation and Entrepreneurship in Sustainable Energy

syt

Considerations for an 'Innovation Readiness Level' along with the
‘Technology and Manufacturing Readiness Level' indicators

April 2319 -24th 2014, IEA Committee on Energy Research and Technology - Modelling
and Analyses in R&D Priority-Setting and Innovation, Paris

Celine Jullien




Content

Ciwmede &
bmader.

Dty

KIC InnoEnergy

1. Onceupon atime KIC InnoEnergy S.E.

2. KIC InnoEnergy Approach: Aligned Process, Methods and Tools at Project, Portfolio, and
Thematic Field Levels

3. From Thematic Field to Industry Level: KIC InnoEnergy contribution to the SET Plan
Integrated Roadmap

Copyright © 2014 KIC InnoEnergy



To begin with...
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KIC InnoEnergy

A strong and complementary network of 149 partners (and increasing) including Industry and
Education partners, Research Centers and others, all collaborating at different levels.

Strong presence of Industry partners legitimizes the activities and the objectives of KIC InnoEnergy

Formal Partners ASHIEELE Project Total
partners partners
Industries 9 11 53 73
Universities 12 4 11 27
Research Centers 6 4 15 25
Others - 6 18 24
27 25 97 149

Examples
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WHINARZANIE ETRE UTILE AUX HOMMES

Schneider
gEIectric

\\

Copyright © 2014 KIC InnoEnergy



o &

bmaar

KIC InnoEnergy a
e

Conteneky

< & KIC InnoEnergy

Innovation Projects Business Creation ] Education
<  Google
: e z i ] d B
Transforming knowledge into money reating the game changers of the future of Energy,
future ABB
A PREMIUM PRODUCT OUTPUT 1 PRODUCT OUTPUT
Competence Mapping New products/ services ichool Future “CxO" of energy companies
Roadmaps (2017-2022) IP (patents/know-how/copyright) ichool

Top researchers /

Startups Programs
/LM

Build and run Innovation Projects

USP

In sustainable ene UsP oc “differentmindset”
= 1. C'E:r‘:gcll rules 1. Quality of HE institutions
3. Marketﬂr-npact oriented 2 Froagr;ronh(i‘.l;:lems
4. Dynamic pertfolio mgt IERS 4. Do-uhle degree
CUSTOMERS 5- One stop shop (SMEs) € SUSTAINABILITY - 5.No commitment 2 SUSTA'N‘_“_B'L'TY
Industry 5 times RO if product/service - Off-setting tuition costs
et i MOOC/LM
Research institutions hits the market fessionals
Universities b
Reinvesting allrevenues Reinvesting allrevenues
G MEANS MEANS - Disruptive
Industry in all the value chain Top Universities prOdUCt
(‘\ op Universities, Top Research Centers, Top Business Schools Industry in all the value chain & services
Top Business Schools
2011 2012 2013 2014 7
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KIC InnoEnergy

T ’ - KIC nnoEn:eij
Innovation Projects Business Creation ] Education
. ol - Google
Creating the culture of ROI The KT disseminated extensively: > ¢®,~ of Energy,
Structuring it legally since dayl 18 EIT awareness days B future ABB
(BCS, TS, PA, IP Rules, ROI, ..) 21 meetings with future KICs 5"”

Magrenov (FP7) awarded to guide a KIC like structure

in Magreb
Position in the TRL-CRL
EU value chain 5
> e

Disruptive
product

TRL 8-9 / / product
.| pilot or type | 1% commercial |
laboratory | test validation project in
operation w

CRL 4
many

customers
would buy

CRL 3
at least one
customer

would buy

CRL 2
need
within
1-5yrs

observations
& concepts

development

 Sustainability
- (financial,

.// operations)
— L R

&’ &
\ High performance

.Uyﬂem & KT

2011 2012 2013 2014 =
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KIC InnoEnergy

Innovation Projects Business Creation Education
16 18 458
new products and stat-ups created Students
ser\:/gl(t):es 400 enrolled in our
| business ideas EIT labelled MS,
patents filled-out screened since 2011 exec. PhD.
school

EUR 400 million business plan

/

KIC InnoEnergy

Google
of Energy,
future ABB

)

Disruptive
product
& services

Sustainability

(financial,
operations)

&8

2011 2012 2013
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KIC InnoEnergy Approach

@ Portfolio
Management level

@ Thematic field level } N

“q-.—-*q 'y
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Dwenesny

KIC InnoEnergy

@ Project level

Assessment Process

Competence mapplng Long term Vision KIC level assessment
for Intra and Extra KIC Energy landscape 2022
Partners per thematic field
2000-2012 2012-2017-2022 .
*'a'gﬁ"’ﬁ@”
"@V“’%"’E"
e
& oV
-vs,vu%.fav
Strategy and - SR
Roadmap per o S RaeE
thematic field M
2013-2017 Portfolio Management Criteria
| 1 1 P o
2000 2010 2013 2017 2022

BN wa N NE e

)
KIC InnoEnergy " e 7
IRL tool® -

EOEEENEE | oo

Innovation Project §€
Monitoring and

Support
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Competence Mapping v2 - WIND (W).pptm

@ Thematic field
Strategy and Roadmaps per Thematic field ‘
Management level a

@ Project level

110 Priority Technologies

v'Shortest Time to market (for the technology involved)
v'Highest impact in: Energy cost decrease, Increase of

v'Foreseeable regulatory impact

v'Required investment to develop the innovations
v'Cross impact in several applications

vIRL

operability, decrease of GHG effects ( IRL ]
v'Leadership and competence of KIC partners in the 5
said topic and technology Cross Impact in several 8 c
. . . abplication 7 ost decrease
v'Declared KIC industry interest and commitment PP 6
5
4
3

Inv(Required

Investment) Operability

Inv(Foreseeable

- GHG decrease
regulatory impact)
||_
)
: - . Coverage of value chain
' KIC industry interest by KIC partners
é

Energy from Chemical Fuels

Clean coal and Gas technologies

K '""°_E"e’9Y Renewable energy
Thematic Field - .
Renewable Sustainable Nuclear and renewable energy convergence. Energy efficiency
Energies Smart and Intelligent Buildings and cities
- Strategy and Roadmap

L Smart grids and electric storage

- L © KIC InnoEnergy SE Copyright © 2014 KIC InnoEnergy




@ Thematic field
Strategy and Roadmaps per Thematic field
Management level

@ Project level

Challenges, Timing and Targets per priority technologies

WIND ENERGY

Wind Turbine and Wind Farm control Estimated Wind Farm LEC -3%.

Advanced sensors to control, to reduce loads and environmental risks, and to improve efficiency. Smart blades.

wv
()
g’ e Reduction of the LEC by improving reliability, lifetime and inspection costs and risks.
é’ e Better accuracy of the energy prediction
_":“ e Reduction of the installation costs, especially in Offshore
8 e Innovative concepts and materials of the components for Onshore and Offshore Wind Turbines, including design tools
g e Improving the power transmission and grid integration for increasing the wind farms deployment, including energy storage Target
~
s mm=————————=n
Wind Farm and O&M improvements " CAPEX & OPEX reduction. Life time 1
I increase. Monitoring brings up reliability |
| Monitoring systems I which reduces costs and increases clean |
; energy production. I
| Wind & weather forecast. Energy accurate prediction | | Estimated Wind Farm LEC reduction: 2- !
| 3%. Environmental monitoring brings 1
. . . 1
Installation and deployment. Logistics (offshore) 1 Zf:rz;soaal acceptance for wind 1
I .
o . - il 1
Wind Turbine design — Including substructures (priority offshore) " Improvement of tool accuracy or CAPEX |
] ; reduction. 1
g Design tools for wind turbine components | " Reduction LEC from new concepts I
S I expected at least 10%. For disruptive 1
" New conceptual designs. Scaled prototypes (wind turbines and substructures) | component concepts up to 5%. 1
o3 j Forinnovative materials: estimated 1
(%] . 50,
i3] Improvement for existing turbines 1 Wind Farm LE_C 2%. !
_g | Improved environmental aspects. 1
° - - - |
& Innovative materials and manufacturing processes : 1
: -
I |
I |
I |
_I

fom o - ——
Power transmission and integration ; Expected LEC reduction (including OPEX :
and CAPEX) -2%. C: Better electricity
Power transmission systems: electrical infrastructure and floating substations (offshore) : selling strategy = higher revenue. :
I Overall efficiency of storage system. I
I expected >70% I
i 1
2012 2014 2016 2018 2020

13
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@ Thematic field
B

Competence Mapping

@ Project level

Top 10 ww Industry and Academic Players

mls \ in KIC 110 Priority Technologies

v IP Scoring T Seoment descipton
° N u m b er Of Pate n ts r and depl pro and equipments for wind farms or turbines onshore and offshore.
* Quality of Patents

/ I n n Ovatl O n SCO rl n g 1690 Patent famillies . 22.4 % CAGR (2000 - 2011) ‘Geographical distribution of priority countries

* R&D Cap aCity Evolution of patent filing and article publication S Korea Europe

+ Strategic index '
v R&D scoring

* Publications

* Quality of

Offshore installation includes transports means adapted platforms, floating substructures and mooring
systems. Besides innovation in staff safety is also included.

Japan

Others

Germany

Number of patent familly
oW ow

Vowmowmo ;
RN

1

7 K

I V)

Number of publication

. . China
publications . s
. . S 5 8 8 % 8 85 8 & © -~ Innovation capacity - Top 10
v' Collaboration scoring RRRRERZIIRIRRER T ——
- Priority year
. f p J /$ SIEMENS 57 58
# 0 R& D& I ro eCtS © Patent Evolution @ Article Evolution (Only for Research Intitutions) VESTAS 0 5.7
GAMESA 10 49
° R& D& I p art n ers Inventive activity has been increasing very rapidly since 2007, A REPOWER SYSTEMS 42 46
H more rapidly than the average annual growth rate observed for the ACCIONA INFRAESTRUCTURAS 2 45
qu al |ty whols renewables energies sector. GENERAL ELECTRIC 7 a3
ENERCON - WOBBEN ALOYS 37 43
/ Val ori Zatl onc ap ac Ity Mitsubishi Heavy Industries, Vestas and Siemens lead the segment. SEATOWER AS ] 41
. The big players were involved in joint ventures, and acquisitions in MITSUEISHI HEAVY INDUSTRIES &F 4l
S C O rl n g the field. Seatower, ranked 8th, is considered highly pertinent for [BERDROLA ! 37
the segment. innovative i ion methods —

* #products in market

K * #spin-offs created / ﬁolume of Data analysed \

~150 000 patents

~180 000 publications

4 ) Desk research

Focused on ~800 worldwide players & 100 KIC partners
Ww survey 1890 identified collaborations

= 237KIC par.tners 340 identified acquisitions / spin-off

* 651worldwide top players 1210 identified products / services

\_ ) \ 17 identified licenses j

14
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Competence Mapping v2 - WIND_tools.pptm

@ Thematic field
Thematic field and KIC level Assessment Process
Management level

46
projects

Thematic Field
level assessment

6 TLAC
ranked lists

KIC level assessment

STEP1 STEP2 STEP3
KLAC KLAC 1¢t KLAC
assessment Ranking Hearing
review Meeting Meeting
27/12 to 15/01 17/01 238&24 /01
1st KLAC )
Questions
Ranking -
short list for o

Hearings

First 2 ranked

proposals in

TLACs in short
list

Copyright © 2014 KIC InnoEnergy

@ Project level

STEP4
KLAC Final
Ranking
Meeting

24/01

Official
recommenda
on to EB by

ti

chair of KLAC

decision
(100%
budget)

18
projects

15




@ Thematic field
level

@ Portfolio
Management level

@ Project level

Assessment criteria (transparent, formalized, communicated, known)

Al BUSINESS DEVELOPMENT 6,0
Al.1 |Preliminary product or service definition (problem statement, solution benchmark,...) 2,0
Al.2 |Business opportunity assessment (market analysis, competitive analysis, value proposition 3,0
for customers, ...)
Al1l.3 |Soundness of IP analysis (background, freedom to operate, protections, etc.) 1,0
A2 RISK ANALYSIS 5,0
A2.1 |Availability of required knowledge in the consortium 2,0
A2.2 [Technical barriers identified and mitigation plan 1,5
A2.3 |Evaluation of other risks (financial, societal, law, resources, team,...) and mitigation plan 1,5
A3 FINANCIAL VIABILITY 3,0
A3.1 |Project budget vs. market potential and scope of the project 1,0
A3.2 |Justification of requested KIC investment 1,0
A3.3 |Assessment of plan for KIC investment return 1,0
A4 |OPERATIONAL VIABILITY 4,0
A4.1 |Soundness of project plan (milestones, deliverables, availability of resources, etc.) 2,0
A4.2 |Soundness of consortium vs. value chain 1,0
A4.3 |Quality of project management 1,0
A5 COMPLIANCE WITH KIC REQUIREMENTS 4,0
A5.1 |Integration of students, academics, education organisations 0,5
A5.2 |Potential to create business (start-ups, spin-offs, ...) 1,0
A5.3 |Compliance with KIC InnoEnergy roadmap 2,0
AS5.4 |Participation of SMEs 0,5

16
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@ Thematic field
Thematic field and KIC level Assessment Process A
Management level

@ Project level

Portfolio Management Criteria
TRL/MRL/TAM/”Y ear of market ready”

MRL
0 1. Biometha
. 2. Accor
. 3. Effic
? 4. Eye Us
. 5. Flowbox
c 6. AME OX200
. 7. Torsion Drive
\ 8. Value Flex
5 9. Saga
) 10. Beest
- > ; 2 . . - 3 o TRL 11. Inevitad
12. Flex2
13. SmallFT
- Market ready - 14. Refills
TAM [<10M€] @) @) (0) 16. GasQ
17. BioORC

10ME<TAM<100ME ‘ O ‘ 18. Fascom
19. CarbonOro
20. CySeMol

[AM>100ME 21. Sun-Rise

Copyright © 2014 KIC InnoEnergy
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Innovation Project Monitoring and Support

WPO at project level

Topic (headline)

Deliverable from WPO

a. Product/service definition/specification List of expected products and/or services

b. Technical assessment Assessment of technical aspects

c. Problem statement Description of what needs to be done technically

d. Innovativeness Comparison and differentiation of the expected products and/or services with
the state of the art

e. Technical benchmark, alternative without Positioning of the function/performance of the expected products and/or
services versus state of the art

a. Market benchmark (3-5years) Target market segments and their sizes in Mio €

b. Product Market Combination’s, /unique List of major competitors and unique selling points of the new products

selling points

c.

Customer business case (why would the

customer buy?)

Rentability analysis draft (profit and loss calculation) from vierwpoint of the
customer

production of the new products / services is not restricted by external IP

c. Intellectual property: foreground and licensing

List of areas where new IP is expected, and to whom this new IP shall be
licensed

a. What, when, who, where to reach the goal. [Sound project plan
b. What are the deliverables in scheme Milestones and output-oriented deliverables defined
c. Risk’s and mitigation Risk analysis and mitigation plan available:

Copyright © 2014
Risks identified and sound mitigation actions established?

KIC InnoEnergy

@ Thematic field
level

@ Portfolio
Management level

@ Project level

KIC InnoEnergy
Project Management Office

Integration (plan,
reporting, ...)
Stakeholder &

*_Resources
N

/s

X

NN
\\ ~_Scope (business case,

/
/

d. Business case, (how to make profit?) Rentat?lllty an.aly5|s draft of the project's product (profit and loss calculatlo.n) Communication (dOC. // /7&

from vierwpoint of the supplier / manufacturer of the product and/or service A N\

repository, ...) )
e. Marketing 3P’s (place, price, promotion) Draft of the markleting plan .
f.  Required investment to overcome the valley |Draft of the investment plan
of death?
Procurement / o Time

a. Market price at market entrance (because of Target cost and price of the new products and/or services N\ / /
design to cost) _ 4 //
b. Competitors and the difference with the List of competitors and the value proposition of their competing N /< s
proposed proposition products/services. Differentiation of the expected products/services from Quality (mgmt of. / \\ T VA

competing products/services issues, ...) L\\ /7/ Cost
c. Value chain available and connected? Description of all steps that need to be covered to make the new product / T

service available and who performs them Risk
d. Industrial partners committed? (project Major parts of the value chain are covered by partners to the consortium.
consortium) These partners contribute adequate own resources and receive adequate KIC

funding.

Prefered form of the deliverable: Signed commitment from industrial partners

(Project Agreement or Lol)

suggested focus

a. Intellectual Property: own IP Agreement which lists identified Background in the consortium and makes

it available to the consortium and partners in the value chain.
b. Intellectual Property: hostile External IP identified and analyzed with the result that development and

18



@ Thematic field
Innovation Readiness Level Tool ‘
Management level A

@ Project level

The KIC InnoEnergy IRL tool® allows you to assess the innovation potential of a given project
considering the maturity of 5 dimensions:

SRL

Consumer

Market behaviour

Society

The Technology The IP Readiness The Market Readiness ~ The Consumer Izsesl?géﬁ%sse;‘z Teevsesl
Readiness Level Level measures the Level measures the Readiness Level identifies fk lod bout th
measures the maturity of “freedom to operate” of ~ maturity of a given need  the level of knowledge ot kn(?wwl?j ge’ .ato ¢ €
a given technology. a given product/service.  in the market. about the consumer andto > aKenolders interests

and concerns and to what
extend affects the
product/service to the
society.

what extend affects the
product/service to this
consumer.

KIC InnoEnergy Innovation Readiness Level (IRL tool®)

19
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level
Methodology o Prtoo ‘
Management level A

@ Project level

Each level has different
guestions to substantiate
each maturity level

Each dimension has different
maturity levels

Five
Dimensions

Maturity Levels Q & Evidence Data

4 —
MRL LEVEL 4: MARKET RESEARCH
Technology o
N\ Level 1. Unsatisfied needs have been 1. Market size (in M€) of the
identified specific market (e.qg. thin films).
Also market size by geography
( IPRL Level 2. Identification of the potential
Freedom to business opportunities performed 2. Market structure and
operate ) segmentation (in M€) of the
N Ie_:ﬁzie}loi.m Sey:tt:\rr?ai/r;aelzgs and general specific submarkets (e.g. OPV,
CIGS, etc.) and % of market
Level 4. Market research performed — share
KIC IE INNOVATION Market ) 3. Market trends (5 years period) in
Level 5. Target defined 0
READINESS LEVEL® M€ and % of growth (by
technology and geograph
Level 6. Industry analysis performed » geography)
4. TAM quantification (in M€),
L§Z$!07r;_rc]lomeri(fe;tr?]resdanalySIS and which is the upper limit for your
itioni
s 22 market given 100% saturation of
behaviour Level 8. Value proposition defined your product/service
Level 9. Product/service defined
SOCIety Level 10. Business model defined
- 20
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@ Thematic field
level

@ Portfolio
Management level

projects

@ Project level

The Committee evaluating the

The Project Manager of a given

R&D project fills the information.

Logged s
Accans vet

Innovation Readiness Level
Evaluation Tool

30 1M1 Evaiation Tool Guide

# Projects st - NEPTUNE - TRL © Fundamentss research

weow,
rovus anamers 10 each beval

send your
10 sl them Y ou wilbe sely abie 10 i e anawers you've submaded (by chekng - Vi anawe s

wers o prosect avauator, Only do Do I you e 180% sure you casanot add anythng, Onice youve sstmtied
buthon Bt wi

NEPTUNE

TRL: 36 of 54

sors sots 2012

ST ST T

sots

oot oo wto o 1otn sale sors sote
oo wwheion ealelor  evskatin oo wakaton. ovsuaton
sors 2tz o 77 sore aure 213
LEVEL 1: Fundamental research
ET— LEVEL 1: Fundamental research
oo Toresasab, b i o
a1
a . Are the basic principles properties) of the under research
Are the basic principles propeties) of the under rasearch B i
Yon. The man el et e R o1 e by e The man echnsiopal sspect  h i oa s by
PLEASE RATE THE ANSWER COMMENTS (IF ANY).
boes R
How is the phenomenon affected by external factors?
The Mar echnogy or i reacurce mesaarsmands n i anargy i used 1 how with theKia wihou sy mavemant Now tha new golcaton m Bat
he b B maaaas o  rovngbucy. T ot can nd w afect e massrenants
4
Project name: TRL IPRL MRL CRL SRL OVERALL
NEPTUNE answers: answers: answers: answers: answers,
. 47 of 54 level: 8 Tof10 level: 3 44 0f45 level: 10 M/A as MRL level 5 Q5 23 0f23 level: 5 | 12107132
he results obtained pas b e
B7.04% 70.00% 9TIBR o 100.00% 91.67%
.. evaluation evaluation avaluation:
support the decision e E T oo
level2: 5 level2: 2 level2: 4 level 2: 0 FFRL: 0K
- level 3:5 level 2: 1 level 2:0 level 2:0 MRL: 0i¢
I I | ak I n g . level 4: 5 level 4: 2 level 4: 0 CAL none
level 5: 4 level 5: 4 level 5: 0 SRL: Rejection
level6: 4 level8: 3
® level 7: 3 level 7: 3
level 8: 2 level 8: 2
"""\ e T
» level 10: 4
S level: 6 level 1 submitted on MATU R |TY
N 1911212013, no

evaluates the quality of the answers and assign
a level for each dimension.

Innovation Readiness Level
Evaluation Tool

£ 180G out yous anawers, pleass read IRL Evaluation Tool Guide

¥ Projects kst ) NEPTUNE TR  Fundamental fesearch

A8 et 10 wheh you have access st visbie bebow.
ik ceckt answers> o snter new or 60t yeur previeus seswrers  each level
et <

You sutE your answers:

NEPTUNE

TRL: 47 of 54

SRL:23 0f 23

sels 202 aste 7017 '

Leggedimas
Accens evel

it

o> Y St your AnSwars 10 prsject evaiator DNy 00 9 1100 are 100% aure yoo Casan 400 anyAKg. Dce you've sabited

/) be able 5 Updale tham ou wi e Y e 0 view he B wers you Ve submtied (by Chckmg <view answnrs> Sutn fal wh

edit evaluation

level 1 level: 6
edit evaluation edit evaluation

edit evaluation

updates possible

Copyright © 2014 KIC InnoEnergy
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Results from a given project

Dimension analysis

h— e . o
- - S
e b o
vl liwen =l o -
v 5 Tevel 1:2 level 1 level 11 TR
lvelZ 5 level 2:2 level 2 ovelZ 0 PPRL: OK.
level3 5 level 3 4 level3 0 eveiz e WRLOK
leveld 5 level 4 2 kveie9  CRunone
levelS 4 level §: eveiss  SRURejection
= =
= =
=
I | e
i T R e
e e = =

Analysis

Aggregated analysis
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Medium risk portfolio

High risk portfolio

TRL TRL

TRLY TRLY
Potential Benefit +

Potential Benefit +
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KIC InnoEnergy Contribution to the SET Plan
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KIC InnoEnergy Approach to integration

Integration by incorporation of Societal
Appropriation Concerns and Market Value
Chain Perspectives to the Technological
Dimensions of energy challenges.

Integration by experimentation in generalized
Research and Innovation Action Hall, to test,
implement, learn, reinvent, measure
transformation throughout the whole innovation
chain.

Integration by combination of industry
dynamics - Value Chain Ready
Transformation - and project Innovation
Readiness Level.

Society

KIC InnoEnergy

SET PLAN
INTEGRATED
CHALLENGE

#X

e
ANiz
sustains in C
the issues i Ju
infrastructure

the required chaiyes in individual and
collective behaviors.

=> Measure Integration:

Impact in job creation, in growth leverage, competitiveness increase... ]

Copyright © 2014 KIC InnoEnergy

25



