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  we	
  want	
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  a	
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  of	
  the	
  triple	
  helix!	
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Starting	
  the	
  process	
  for	
  smart	
  specialisation	
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RIS3	
  Key	
  Topics	
  to	
  be	
  addressed	
  

1.  Where	
  does	
  your	
  region	
  already	
  excel	
  or	
  
has	
  the	
  potential	
  to	
  put	
  itself	
  on	
  the	
  map	
  as	
  
a	
  recognized	
  world-­‐class	
  place	
  of	
  
competence?	
  

2.  Which	
  are	
  the	
  specific	
  scientific	
  strengths	
  
and	
  research	
  specializations	
  in	
  your	
  region?	
  

3.  Which	
  emerging	
  new	
  scientific	
  
competences	
  can	
  be	
  spotted	
  in	
  your	
  
region?	
  

4.  Who	
  are	
  the	
  key	
  actors?	
  How	
  are	
  they	
  
linked	
  with	
  the	
  regional	
  economy?	
  

5.  How	
  fit	
  is	
  your	
  regional	
  knowledge	
  base	
  to	
  
address	
  conjointly	
  the	
  grand	
  challenges	
  of	
  
society?	
  How	
  do	
  regional	
  lead	
  institutions	
  
position	
  themselves	
  in	
  global	
  chains	
  of	
  
knowledge	
  and	
  value)?	
  

6.  How	
  favorable	
  are	
  working	
  conditions	
  for	
  
researchers	
  in	
  your	
  region?	
  How	
  much	
  
mobility	
  between	
  the	
  public	
  science	
  and	
  
the	
  private	
  sector	
  does	
  exist	
  in	
  your	
  region?	
  
Do	
  universities	
  train	
  scholars	
  and	
  
graduates	
  to	
  become	
  entrepreneurs?	
  

7.  Does	
  current	
  academic	
  education	
  fit	
  to	
  the	
  
needs	
  of	
  the	
  regional	
  economy	
  –	
  do	
  
regional	
  employers	
  absorb	
  graduates	
  or	
  
are	
  graduates	
  forced	
  to	
  look	
  elsewhere?	
  

8.  What	
  about	
  the	
  internationalization	
  of	
  
researchers	
  and	
  research	
  collaborations?	
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MAPPING	
  THE	
  KNOWLEDGE	
  SECTOR:	
  
DESCRIPTIVE	
  STATISTICS	
  

Part	
  I	
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Key	
  Statistics	
  (2004-­‐2011)	
  

Number	
  of	
  Scientific	
  Publications	
  (Web	
  of	
  Science):	
  10.501	
  

CAGR:	
  6,29%	
  vs	
  4,63%	
  for	
  Greece	
  

Crete	
  contributes	
  9,3%	
  of	
  the	
  Greek	
  output	
  in	
  scientific	
  publications	
  

These	
  papers	
  were	
  written	
  by	
  14.224	
  researchers	
  affiliated	
  to	
  1.834	
  organizations	
  in	
  
101	
  countries/territories	
  of	
  which:	
  

2.852	
  (27,16%)	
  from	
  Crete	
  only	
  

3.916	
  (37,3%)	
  from	
  Crete	
  and	
  the	
  rest	
  of	
  Greece	
  

15	
  (0,14%)	
  with	
  contributions	
  of	
  companies	
  established	
  in	
  Greece	
  

Number	
  of	
  academic	
  patents	
  granted	
  worldwide:	
  19	
  

Foundation	
  for	
  Research	
  and	
  Technology	
  Hellas	
  (FORTH):	
  16	
  (32	
  applications)	
  

University	
  of	
  Crete	
  (UoC):	
  2	
  (8	
  applications)	
  

Technical	
  University	
  of	
  Crete	
  (TUC):	
  1	
  (3	
  applications)	
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Scientific	
  output	
  (papers,	
  books,	
  …)	
  in	
  numbers	
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Overall	
  co-­‐authorship	
  map	
  (countries)	
  
Created	
  by	
  the	
  free	
  version	
  of	
  tableau+public	
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Regional	
  Specialisation:	
  Crete	
  vs	
  Greece	
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Strong	
  areas	
  of	
  regional	
  specialisation	
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Getting	
  the	
  key	
  statistics	
  from	
  WoS	
  -­‐	
  Search	
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Getting	
  the	
  key	
  statistics	
  from	
  WoS	
  –	
  Analyze	
  (1)	
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Getting	
  the	
  key	
  statistics	
  from	
  WoS	
  –	
  Records	
  /	
  year	
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Getting	
  the	
  key	
  statistics	
  from	
  WoS	
  –	
  Key	
  Actors	
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Getting	
  the	
  key	
  statistics	
  from	
  WoS	
  –	
  Key	
  Actors	
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Getting	
  the	
  key	
  statistics	
  from	
  WoS	
  –	
  Collaborations	
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Getting	
  the	
  key	
  statistics	
  from	
  WoS	
  -­‐	
  Specialization	
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Plotting	
  the	
  Regional	
  Specialisation	
  Index	
  (RSI)	
  
(See	
  ECOOM	
  KU	
  Leuven	
  &	
  EVI	
  presentation	
  of	
  24	
  Jan	
  2013	
  here:	
  	
  
http://s3platform.jrc.ec.europa.eu/documents/10157/63241/Andries_130124)	
  

Pi,j	
   	
  is	
  the	
  number	
  of	
  publications	
  from	
  Region	
  i	
  in	
  the	
  scientific	
  
	
  discipline	
  j	
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Normally	
  you	
  compare	
  the	
  regional	
  specialisation	
  to	
  a	
  country	
  
or	
  group	
  of	
  countries	
  with	
  descending	
  Σi,j	
  Pi,j	
  order.	
  

You	
  can	
  also	
  use	
  this	
  approach	
  to	
  calculate	
  the	
  specialisation	
  of	
  
the	
  regional	
  research	
  /	
  academic	
  institutions	
  vs	
  the	
  region.	
  



So	
  far,	
  you	
  can	
  do	
  the	
  following:	
  

-1 

-0.75 

-0.5 

-0.25 

0 

0.25 

0.5 

0.75 

1 

ENGINEERING 
COMPUTER SCIENCE 

PHYSICS 

CARDIOVASCULAR SYSTEM CARDIOLOGY 

CHEMISTRY 

ONCOLOGY 

ENVIRONMENTAL SCIENCES ECOLOGY 

BIOCHEMISTRY MOLECULAR BIOLOGY 

MATERIALS SCIENCE 

MATHEMATICS 

NEUROSCIENCES NEUROLOGY 

SURGERY 

PHARMACOLOGY PHARMACY 

TELECOMMUNICATIONS 

ENDOCRINOLOGY METABOLISM 

HEMATOLOGY 

GENERAL INTERNAL MEDICINE 
BUSINESS ECONOMICS 

GASTROENTEROLOGY HEPATOLOGY 
AGRICULTURE 

RADIOLOGY NUCLEAR MEDICINE MEDICAL 
IMAGING 

ASTRONOMY ASTROPHYSICS 

OBSTETRICS GYNECOLOGY 

SCIENCE TECHNOLOGY OTHER TOPICS 

OPTICS 

UROLOGY NEPHROLOGY 

FOOD SCIENCE TECHNOLOGY 

IMMUNOLOGY 

PATHOLOGY 

GEOLOGY 

ENERGY FUELS 

CELL BIOLOGY 

PEDIATRICS 

RESEARCH EXPERIMENTAL MEDICINE 

INFECTIOUS DISEASES 
MICROBIOLOGY 

3.	
  Create	
  a	
  co-­‐authorship	
  map	
  between	
  countries…	
  

1.	
  Compare	
  trends	
  in	
  
scientific	
  production	
  

trends	
  between	
  Region	
  
and	
  country	
  or	
  countries…	
  

2.	
  Check	
  the	
  regional	
  
specialisation	
  in	
  scientific	
  
production	
  vs	
  country	
  or	
  

countries…	
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MAPPING	
  THE	
  KNOWLEDGE	
  SECTOR:	
  
COLLABORATION	
  &	
  RESEARCH	
  NETWORKS	
  

Part	
  II	
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Doing	
  it	
  the	
  hard	
  way	
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Unique	
  Reference	
  to	
  record:	
  WANG_2011_ASTROPHYS	
  J_736_72_10	
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Preparation	
  of	
  flat	
  files	
  for	
  visualisation	
  and	
  analysis	
  

Papers	
  x	
  Authors	
  (&	
  rank	
  of	
  authorship):	
  
Who	
  has	
  written	
  what;	
  Average	
  rank;	
  
Co-­‐authorship	
  networks	
  (persons)	
  

Papers	
  x	
  Affiliations	
  (Organisation,	
  Dept.,	
  City,	
  Country):	
  
Co-­‐authorship	
  networks	
  between	
  Countries,	
  Organisations,	
  Departments.	
  

Papers	
  x	
  Subject	
  Codes:	
  
Filtering	
  results,	
  drill-­‐down	
  per	
  subject	
  codes	
  

Papers	
  x	
  Author	
  Keywords:	
  
Actual	
  content	
  of	
  the	
  papers	
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Co-­‐authorship	
  Networks	
  (Countries)	
  
Created	
  using	
  CASOS-­‐*ORA	
  from	
  Carnegie-­‐Mellon	
  Univ	
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Co-­‐authorship	
  Networks	
  (Institutions	
  )	
  
Created	
  using	
  CASOS-­‐*ORA	
  from	
  Carnegie-­‐Mellon	
  Univ	
  



Co-­‐authorship	
  Networks	
  (Individual	
  Researchers)	
  
Created	
  using	
  Pajek	
  (Univ.	
  of	
  Ljubljana)	
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Specialisation	
  within	
  Region	
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Keyword	
  analysis	
  of	
  all	
  papers	
  published	
  in	
  2004-­‐11	
  
Created	
  using	
  VOSViewer	
  1.5.1	
  (Leiden	
  Univ.)	
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Keyword	
  analysis:	
  all	
  Computer	
  Science	
  publications	
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Emerging	
  Research	
  Fields	
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ASSESSING	
  EXCELLENCE	
  IN	
  RESEARCH	
  
Part	
  III	
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Unfortunately,	
  only	
  secondary	
  data	
  are	
  available…	
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Data	
  based	
  on	
  Thomson/Reuters	
  Incites	
  1996-­‐2010	
  



TECHNOLOGY	
  TRANSFER	
  FROM	
  THE	
  REGIONAL	
  
PUBLIC	
  RESEARCH	
  ORGANISATIONS	
  

Part	
  IV	
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Framework	
  of	
  analysis	
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2008	
   2009	
  



Using	
  espace@net	
  to	
  compile	
  patent	
  statistics	
  (1)	
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Using	
  espace@net	
  to	
  compile	
  patent	
  statistics	
  (2)	
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Trends	
  in	
  patenting	
  activity	
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Topics	
  of	
  Patenting	
  Activity	
  

©	
  2013,	
  innovatia	
  systems	
   39	
  Measuring	
  the	
  Creative	
  Sector	
  at	
  the	
  Regional	
  Level	
  



(Co-­‐)Funded	
  Research	
  Revenues	
  (values	
  in	
  M€)	
  
Full	
  data	
  for	
  all	
  PROs	
  in	
  this	
  period	
  

Average	
  income	
  2006-­‐2010	
  =	
  €	
  48.76m/yr	
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(Co-­‐)Funded	
  Research	
  Revenues	
  (%	
  by	
  source)	
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PRO	
  impact	
  on	
  the	
  regional/national	
  economy	
  

Foundation	
  for	
  Research	
  &	
  Technology	
  Hellas	
  (1989-­‐2011):	
  

Total	
  Funding	
  from	
  Greek	
  sources:	
  €287m	
  

Direct	
  national	
  funding:	
  €177.55m	
  

EU	
  funds	
  managed	
  by	
  national/regional	
  authorities:	
  €99.61m	
  

Total	
  financial	
  impact	
  to	
  the	
  Greek	
  Economy:	
  €461m	
  

FORTH	
  assets:	
  €51.48m	
  

Revenues	
  from	
  competitive	
  research	
  programmes/frameworks:	
  €201.67m	
  

Contributions	
  to	
  Social	
  Security	
  Funds:	
  €72.22m	
  

Other	
  revenues:	
  €135.62m	
  

Indirect	
  impacts	
  (spin-­‐off	
  companies):	
  

FORTHnet,	
  FORTHphotonics,	
  Minos,	
  …	
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But	
  where	
  are	
  Crete’s	
  spin-­‐off	
  companies?	
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Open	
  Issues	
  

No	
  data	
  to	
  estimate	
  knowledge	
  spillovers	
  between	
  regional	
  PROs	
  and	
  
industry	
  

Non-­‐published	
  but	
  exploitable	
  knowledge	
  assets	
  (e.g.	
  copyrighted	
  
material,	
  software)	
  could	
  not	
  be	
  taken	
  into	
  account	
  

Academia-­‐industry	
  research	
  networks	
  	
  

Actual	
  impact	
  on	
  the	
  regional	
  economy:	
  

Number	
  /	
  Value	
  of	
  collaborative	
  research	
  contracts	
  between	
  PROs	
  and	
  
regional	
  businesses	
  

Number	
  /	
  Value	
  of	
  research	
  contracts	
  sponsored	
  by	
  local	
  enterprises	
  

Number	
  /	
  Value	
  of	
  consultancy	
  contracts	
  paid	
  by	
  local	
  enterprises	
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Overall	
  Assessment	
  

Strong	
  PROs	
  that	
  act	
  as	
  
knowledge	
  production	
  poles	
  at	
  
the	
  global	
  level	
  

High-­‐quality	
  researchers	
  

FORTH	
  is	
  a	
  best	
  practice	
  of	
  IPR	
  
management	
  and	
  technology	
  
transfer	
  

Limited	
  networking	
  among	
  PROs	
  
in	
  terms	
  of	
  research	
  

Research	
  does	
  not	
  address	
  the	
  
needs	
  of	
  the	
  regional	
  economy	
  

Limited	
  evidence	
  of	
  systematic	
  
IPR	
  management	
  in	
  all	
  PROs	
  but	
  
FORTH	
  

Inability	
  to	
  create	
  a	
  regional	
  
ecosystem	
  of	
  knowledge-­‐
intensive	
  firms	
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Dr Yannis Tolias
Managing Partner & CTO

Dodekanisou 22
GR-546 26 Thessaloniki
Greece

T +30 231 056 7442
F +30 231 056 7443
M +30 693 605 6035
E tolias@innovatiasystems.eu

Thank	
  yo
u	
  for	
  

your	
  atte
ntion! 



Regional	
  Specialization	
  Index	
  explained	
  (1)	
  

©	
  2013,	
  innovatia	
  systems	
   47	
  Measuring	
  the	
  Creative	
  Sector	
  at	
  the	
  Regional	
  Level	
  

Pi,j	
   	
  is	
  the	
  number	
  of	
  
publications	
  from	
  Region	
  i	
  in	
  
the	
  scientific	
  discipline	
  j	
  

Publications	
  in	
  Discipline	
  j	
  from	
  all	
  Regions	
  

Publications	
  in	
  all	
  Disciplines	
  from	
  Region	
  i	
  

All	
  publications	
  from	
  all	
  Regions	
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  (2)	
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Region 1 Region 2 Region 3 Country
Discipline 1 0 0 84 84
Discipline 2 48 59 40 147
Discipline 3 99 74 27 200
Discipline 4 69 78 20 167
Discipline 5 78 69 97 244
Discipline 6 20 20 20 60
Discipline 7 53 17 10 80
Discipline 8 34 59 23 116
Discipline 9 61 64 64 189
Discipline 10 36 44 85 165

498 484 470 1452

RSI(1,j) RSI(2,j) RSI(3,j)
0.000 0.000 3.089
0.952 1.204 0.841
1.443 1.110 0.417
1.205 1.401 0.370
0.932 0.848 1.228
0.972 1.000 1.030
1.932 0.638 0.386
0.855 1.526 0.613
0.941 1.016 1.046
0.636 0.800 1.591
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