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Big Data, Data mining and Data visualisation

Grenoble-Alpes cluster / nanocellulose study 
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Business Model
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Consulting Software OnLine Services
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Business Model

Consulting

- Market survey

- State of the art

- Benchmark

- Intellectual properties

- Cartography

3
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Business Model

4

Software

Big Data from STI

AI, semantics, statistics, NLP,  

machine learning & data 

visualisation

Analysis for research and 

strategic management
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Goals of the study

5
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Goals of the study

6

Worldwide cartography on 

nanocellulose

Position the Grenoble-Alpes

clusterôs skills

Identify industries interested 

by the clusterôs key 

patents/skills
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Methodology
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Methodology

8

Nanocellulose
s

Topic :

Sources

Period

Geographical coverage

Since1980

Patents

Scientific articles

Projects(Europe & AnRonly)

Scope
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Methodology

9

Keywords & strategy

* truncation

Nanocellulos*

Nano Cellulos*

Nanowhisker*

Nano Whisker*

Nano Partic* Cellulos*

Cellulos* Nano Partic*

Nano Crystal* 

Cellulos*

Cellulos* Nano 

Crystal*

Nano Fiber* Cellulos*

Cellulos* Nano Fiber*

Nano Fibre* Cellulos*

Cellulos* Nano Fibre*

Nano Fibril* Cellulos*

Cellulos* Nano Fibril*

Nano Rod* Cellulos*

Cellulos* Nano Rod*

Nano Wire* Cellulos*

Cellulos* Nano Wire*

Micro Fibril* Cellulos*

Cellulos* Micro Fibril*

O

R

Cellulos*

Nanoparticl*

Nanocrystal*

Microfibril*

Nanofiber*

Nanofibre*

Nanofibril*

Nanosized

Monocrystal*

Crystallite*

Nanorod*

Nanowire*

Whisker*

Near



©
 T

K
M

 2
0

1
7

 –
C

O
N

F
ID

E
N

T
IA

L

Methodology

10

Article; 
8391

Conference 
paper; 1434

Review; 358

Others 
(booksé); 

489

10,672 scientific articles

Patents; 
4539

Utility/Design 
model; 30

4,569 patents 

Since 1980
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Methodology

11

FP7; 17

H2020; 9

AnR; 6

FP6; 2
FP4; 1

Major 

participants

35 projects (Europe & AnR only)



© TKM 2017 –CONFIDENTIAL

Overall analysis

1
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Patents

Scientific articles

Projects

Trends

13

*

* Incomplete year for patents (there is a 18 months delay between the filing and the 

publication)

V Scientific articles : + 1450% (2004 

to 2016) 

V Patents : +592%

-> Topic of interest!
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Where?

14

CHINA 2076

USA 1917

JAPAN 1091

CANADA 773

FRANCE 760

SWEDEN 702

FINLAND 600

INDIA 456

SOUTH KOREA 433

UK 427

CHINA

155

2

USA 975

JAPAN 968

SOUTH KOREA 165

FINLAND 141

SWEDEN 88

FRANCE 88

UK 86

GERMANY 53

RUSSIA 47

Patents Scientific articles

EUROPE 3704

European actors are well positioned on 

research activities ébut less on 

industrial conversion

EUROPE 549

1s

t 

4th
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Industrial players

15

Country Patents Scientific articles Total Average age

UPM KYMMENE FINLAND 83 23 107 4.94

JUJO PAPER JAPAN 91 0 91 4.68

DAICEL JAPAN 77 2 79 20.18

MITSUBISHI JAPAN 61 6 67 11.63

STORA ENSO FINLAND 61 4 66 4.35

CELLUFORCE CANADA 12 41 53 2.7

PROCTER GAMBLE USA 41 3 44 9.32

TOPPAN PRINTING JAPAN 44 0 44 5.98

DAINIPPON INK CHEMICALS JAPAN 39 0 39 4.36

ASAHI KASEI JAPAN 36 3 39 15.41

OMYA SWITZERLAND 6 24 30 3.63

HITACHI JAPAN 12 14 26 15.92

OJI JAPAN 17 8 25 7.72

API IP USA 25 0 25 3.2

NOVARTIS SWITZERLAND 24 0 24 13.54

SAN EI GEN FFI JAPAN 23 0 23 12.52

KONICA MINOLTA JAPAN 23 0 23 7.52

DAI ICHI KOGYO SEIYAKU JAPAN 21 0 21 2.43

WYETH USA 21 0 21 15.14

UNILEVER NETHERLANDS 6 15 21 8.52

DAIO PAPER JAPAN 20 0 20 2.65

V Industrial (29,5% of the actors)

V No chinese organisations

V Heterogeneous players : suppliers & end 

users

V Some recent activities
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Academic players

16

Country Patents Scientific articles Total Average age

UNIV AALTO FINLAND 5 322 330 3,78

/bw{ Dw9bh.[9 ό/9wa!±ΧύFRANCE 8 297 307 7,38

INST TECH ROYAL KTHSWEDEN 1 274 278 3,96

Lbt Dw9bh.[9  ό[DtнΧύFRANCE 8 264 275 4,15

UNIV KYOTO JAPAN 41 210 251 9,27

UNIV TOKYO JAPAN 31 214 245 7,86

UNIV SOUTH TECH CHINACHINA 53 186 239 2,9

UNIV GRENOBLE ALPESFRANCE 0 217 218 6,65

ACAD CHINESE SCICHINA 19 172 191 4,44

US FOREST SERVICE FOREST PROD LABUSA 0 182 182 3,78

USDA USA 10 172 182 4,36

VTT FINLAND 22 144 174 3,58

UNIV DONGHUA CHINA 25 130 155 3,83

UNIV LULEA TECHSWEDEN 0 140 143 3,82

UNIV MCGILL CANADA 4 132 136 7,71

UNIV NORTH CAROLINA STATEUSA 2 131 133 3,98

INST TECH GEORGIA USA 4 129 133 3,83

INNVENTIA SWEDEN 7 115 125 4,9

CTR WALLENBERG WOOD SCISWEDEN 0 123 123 2,71

FPINNOVATIONSCANADA 24 96 120 3,85

ACAD RUSSIAN SCIRUSSIA 0 117 117 5,79

UNIV BEIJING FORESTRYCHINA 10 106 116 3,2

INST NATL MATERIALS SCI NIMSJAPAN 10 102 112 7,35

UNIV NORTHEAST FORESTRYCHINA 31 79 110 2,94

V European players are well represented

V Recent average age

V 3 players from Grenoble in the TOP 10
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The most cited players

17

Country
Citations -

Scientific articles

Citations -

patent

/bw{ Dw9bh.[9 ό/9wa!±ΧύFRANCE 16898 21

UNIV GRENOBLE ALPESFRANCE 12731 0

Lbt Dw9bh.[9  ό[DtнΧύFRANCE 12220 4

INST TECH ROYAL KTHSWEDEN 11705 6

UNIV AALTO FINLAND 11185 31

UNIV TOKYO JAPAN 9013 170

UNIV KYOTO JAPAN 8105 257

UNIV MCGILL CANADA 7594 10

INNVENTIA SWEDEN 6716 83

UNIV NORTH CAROLINA STATEUSA 4850 0

US FOREST SERVICE FOREST PROD LABUSA 4497 0

UNIV LULEA TECHSWEDEN 4243 0

UNIV NORWEGIAN SCI TECHNORWAY 4235 0

CTR WALLENBERG WOOD SCISWEDEN 3843 0

UNIV PURDUE USA 3651 3

USDA USA 3464 25

POLYTECH VIRGINIA USA 3435 5

UNIV CASE WESTERN RESERVEUSA 3266 18

UNIV OREGON STATE USA 3184 99

INST MAX PLANCKGERMANY 3261 1

UNIV WUHAN CHINA 3200 24

UNIV PENNSYLVANIA STATEUSA 3131 0

ACAD CHINESE SCICHINA 3085 44

UNIV FRIBOURG
SWITZERLAN

D 2895 0

UNIV BRITISH COLUMBIACANADA 2772 11

UNIV SOUTH TECH CHINACHINA 2709 32

V Grenoble is a reference on the topic
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Main co-publications

18

V Grenoble, Helsinki and Stockholm are 3 of 

the main clusters in nanocellulose.
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Segmentation

19

15276

Nanocellulose
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Applications

20

370366

331

201

134

124

60
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Raw materials

21

150

13

17

47

77

82

53

83

88

107

114
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Processes

22

287

49
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The positioning of 

Grenoble

2

3

4.
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Grenoble cluster

24

21 organisations

ÁINP Grenoble 

ÁUniv Grenoble Alpes

ÁUniv Savoie Mont Blanc

ÁCNRS Grenoble

ÁCEA Grenoble

ÁInst Laue Langevin

ÁESRF European

Synchrotron

ÁCTP

ÁPapeterie

Leman

ÁInofib

ÁInst Chimie 

Moléculaire Grenoble

ÁInst Neel

ÁLRP

ÁLEPMI

ÁCERMAV

Á3SR

ÁGPM2

ÁLPCV

ÁLMGP

ÁSIMAP

ÁLGP2

467 documents -> 444 scientific articles, 14 patents and 9 projects

(Europe & ANR only)

V UGA + INP + CNRS : 

91%
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Nanocrystal; 
152

Nanofiber; 
96

Microfibril; 
164

Grenoble cluster

25

Applications; 
271

Raw 
materials; 

140

Processes; 
150

467 documents -> 444 scientific articles, 14 patents and 9 projects

(Europe & ANR only)

Sections
Type of 

nanocellulos

e
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Grenoble cluster

26

Indicator

s

Document

s
Nb of doc. on a 

topic

Growth
On the last 5 

years

Citations
Total of citations 

in articles and 

patents

Collaboration

s
Total of co-

publications or co-

filing

Collaboratin

g 

organisation

s
Nb of distinct 

collaborators

Specializatio

n
Ratio of nb of doc. 

on a topic VS total



©
 T

K
M

 2
0

1
7

 –
C

O
N

F
ID

E
N

T
IA

L

Grenoble cluster

27

In comparison to the major players
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Grenoble cluster

28

In comparison to Stockholm, Helsinki and Kyoto

Innventia

KTH

Univ Stockholm

Univ Uppsala

Ctr Univ Albanova

Ctr Wallenberg Wood Sci

Univ Aalto

VTT

Univ Helsinki

Documents2nd Citations1st
GRENOBL

E

RANKING

Univ Kyoto

0 200 400 600

Grenoble cluster

Helsinki cluster

Stockholm cluster

Kyoto

Documents

0 10000 20000 30000

Grenoble cluster

Helsinki cluster

Stockholm cluster

Kyoto

Citations
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Grenoble cluster

29

In comparison to Stockholm, Helsinki and Kyoto

GRENOBL

E

RANKING

Collaboration

s
2nd

Number of 

collaborating

organisations

1st

0 100 200 300 400

Grenoble cluster
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Kyoto

Number of
collaborating
organisations

0 200 400 600 800 1000

Grenoble cluster
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Innventia

KTH

Univ Stockholm

Univ Uppsala

Ctr Univ Albanova

Ctr Wallenberg Wood Sci

Univ Aalto

VTT

Univ Helsinki
Univ Kyoto
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Grenoble cluster

30

Section - Applications

Ranking Nb docs

Composite and plastic 1 st 154

Paper 1 57

Medical & pharmaceutical 2 41

Painting et coating 2 35

Packaging 1 28

Battery 1 25

Food science 1 21

Building/cement 1 13

Electronic 5 12

Aerogel 8 10

Textile 3 10

Biofuel 3 7

Cosmetic 2 6

Filtration 11 6

Automotive 9 2

Adhesive 34 2

Sensor 91 1

Main areas 

of work

VComposite and plastic

VPaper

VMedical & pharmaceutical

VPainting & coating

VPackaging

Secondary

areas of 

work

VBattery

VFood science

VBuilding/cement

VTextile

V The Grenoble cluster is in two out of 

three areas in the top 3

V More than 50% of documents in 

composite and plastic

V Some documents in several applications
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Grenoble cluster

31

Section - Applications

% : Nb of documents 2014-2016  / Nb of documents 2011-2013

-200% 0% 200% 400% 600% 800% 1000%

  Packaging

  Food science

  Building

  Filtration

  Paper

  Medical & pharmaceutic

  Painting & coating

  Electronic

  Aerospace

  Biofuel

  Adhesive

  Composite & plastic

  Battery

  Aerogel

  Automotive

  Sensor

  Textile

V Several applications are a topic of 

interest on the last 5 years



©
 T

K
M

 2
0

1
7

 –
C

O
N

F
ID

E
N

T
IA

L

Grenoble cluster

32

Section - Applications

0 10 20 30 40 50 60

  Adhesive

  Aerogel

  Aerospace

  Food science

  Automotive

  Buidling & cement

  Battery

  Biofuel

  Sensor

  Composite & plastic

  Cosmetic

  Electronic

  Filtration

  Medical & pharmaceutic

  Packaging

  Paper

  Painting & coating

  Textile

All Grenoble Cluster

Specialization index: Nb of documents in the application / total Nb of 

documents

%

Areas of 

specialization

>

World

VComposite & plastic

VPaper

VBattery

VPackaging

VFood science
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Grenoble cluster

33

Section - Processes

Position Number of docs

Acid hydrolysis 1 st 40

Oxidation TEMPO 2 28

Extrusion 1 27

Homogenization 5 16

Oxidation 3 14

Enzymatic pretreatment (hydrolysis) 1 13

Grinding 4 10

Main areas 

of work

VAcid hydrolysis

VExtrusion

VOxidation TEMPO

Secondary

areas of 

work

VOxidation

VEnzymatic pretreatment
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Focus on the 

applications…

and work in progress

3

4

5.
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Focus on the applications

35

World Grenoble cluster

Documents Growth Companies
Areas of work

(document)

Areas of work

(growth)

Specialization

> World

Adhesive 301 101 196

Aerogel 270 215 39 Secondary

Aerospace 42 123 17

Food science 383 122 204 Secondary Main Main

Automotive 90 110 55

Building/cement 373 130 157 Secondary Main

Battery 220 124 82 Secondary Main

Biofuel 98 33 19 Secondary

Sensor 236 78 54

Composite and plastic 1854 75 264 Main Main

Cosmetic 109 236 98 Secondary

Electronic 342 83 92 Secondary

Filtration 315 220 74 Main

Medical & 

pharmaceutical 1228 94
458 Main Secondary

Packaging 403 136 147 Main Main Main

Paper 1158 74 310 Main Main Main

Painting et coating 960 72 484 Main Secondary

Textile 340 46 115 Secondary

* Period 2011-2016

V Five applications match with the strengths of 

Grenoble cluster  
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Focus on the applications

36

Five applications : strengths and growth

VComposite & plastic

VMedical & pharmaceutical

VPaper

VPainting & coating

VPackaging
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Valorization

37

SKILLS

V Obtaining and implementing elementary bricks from biomass

V Structural and rheological behaviors

V Characterization of fibers, cellulose micro/nanofibrils, nanocrystals and biosourced

materials

V Compatibility of particles when mixed with polymers

V Forming and characterization of biosourced composites and nanocomposites

V Functionalization of products

V Methods of elaboration and final properties of biobased materials

V Etcé

KEY PATENTS

V Process for manufacturing a fibrillated cellulose powder suitable for being dispersed

in an aqueous medium

V Rubber composition comprising grafted cellulose

V Method of spray printing or spray deposition for the production of a supported

flexible electrode

V Method for forming a hydrophobic layer

V Opacifying layer for a paper medium

V Etcé
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Summary

38

More than 15,000 documents

ü 10,672 scientific articles

ü 4,569 patents

Document

s

2nd Collaboration

s

2nd Number of 

collaborating

organisations

1stCitation

s

1st

In the world -> top 3

To be continuedé

Identify industries interested by the clusterôs key 

patents/skills

Worldwide cartography on nanocellulose

Position the Grenoble-Alpes clusterôs skills
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www.tkm.fr

TKM sas

Siège Social 

Les Jardins dôEpione 

4 rue Léon Béridot

38500 Voiron ïFrance

Grenoble ïParis ïSaclay ïToulouse ïMontréal

Contacts

3

9

Romain Billet

rb@tkm.fr

Jérémy 

Fromental

jf@tkm.fr

http://www.tkm.fr
mailto:rb@tkm.fr
mailto:jf@tkm.fr

