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§  The	  European	  Physical	  Society	  encompasses:	  
— 	  	  	  42	  MEMBER	  SOCIETIES	  (DPG,	  IOP	  …	  Cyprus)	  	  	  
— 	  	  	  40	  ASSOCIATE	  MEMBER	  INSTITUTIONS	  (CERN,	  DESY,	  ESRF,	  JINR,	  	  

	  	  GSI,	  ESA…	  CEA,	  MPI,	  FOM,	  INFN…	  IHA,	  IIT,	  IPTI…	  CAEN,	  EDISON)	  	  
— 	  	  	  MORE	  THAN	  3500	  INDIVIDUAL	  MEMBERS	  
	  

§  The	  EPS	  represents	  as	  a	  whole	  a	  community	  of	  OVER	  105	  PHYSICISTS	  
	  	  	  	  	  (mostly	  from	  DPG	  &	  IOP)	  

§  The	  EPS	  has	  bilateral	  agreements	  with:	  
— 	  22	  COLLABORATING	  SOCIETIES	  (APS,	  APPS	  	  …	  EuCheMS)	  	  

§  The	  EPS	  provides	  an	  INTERNATIONAL	  FORUM	  for	  physicists	  and	  acts	  as	  
a	  FEDERATION	  of	  physical	  socieKes	  	  

§  The	  EPS	  works	  to	  PROMOTE	  the	  interests	  of	  PHYSICISTS	  &	  PHYSICS	  in	  
Europe	  and	  the	  world	  over	  

§  The	  EPS	  headquarters	  are	  in	  Mulhouse,	  F	  à	  further	  secretariat	  in	  
Brussels,	  B	  



EPS	  regularly	  issues	  STUDIES/SURVEYS	  and	  relaKve	  	  
POSITION	  STATEMENTS/PAPERS	  	  concerning	  not	  only	  the	  
physicists’	  community	  but	  also	  the	  whole	  society,	  on	  topics	  
such	  as:	  

EDUCATION	  —	  ENERGY	  —	  CLIMATE	  	  
ENVIRONMENT	  —	  GENDER	  —	  CAREERS	  	  

COMMUNICATION	  —	  TECHNOLOGY	  TRANSFER	  	  
RESEARCH	  —	  ECONOMY	  —	  ASSESSMENT	  	  …	  

        �
�
�

Statements	  &	  Studies	  



•  Report	  commissioned	  by	  EPS	  in	  2012	  to	  an	  
independent	  business	  &	  economics	  corporaKon	  
(Cebr)	  on	  the	  importance	  of	  physics	  in	  the	  
economies	  of	  EU27	  countries	  (plus	  Norway	  and	  
Switzerland,	  non-‐EU	  EFTA)	  over	  2007-‐2010	  

	  	  	  	  	  FOR	  THE	  FIRST	  TIME	  !	  	  
•  Completed	  in	  December	  2012	  and	  printed	  beginning	  of	  

2013	  
	  

•  Plan	  seYled	  for	  its	  Kmely	  distribuKon	  &	  presentaKon	  in	  
various	  relevant	  European	  councils	  and	  meeKngs:	  

Statements	  &	  Studies	  
(inspired	  by	  IOP)	  

–  EPS	  Council,	  Strasbourg,	  France,	  5	  April	  2013	  
–  CERN	  Council,	  Geneva,	  Switzerland,	  21	  June	  2013	  
–  JINR	  ScienKfic	  Council,	  Dubna,	  Russia,	  19	  September	  2013	  
–  SIF	  Round	  Table	  on	  Technology	  Transfer,	  Trieste,	  Italy,	  24	  September	  2013	  	  
–  OECD	  Global	  Science	  Forum	  on	  Knowledge	  Economy,	  Istanbul,	  Turkey,	  21	  

October	  2013	  
–  etc.	  
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ü EU	  policy	  makers	  
ü European	  Parliament	  
ü European	  InsKtuKons	  (EC,	  ERA	  …)	  
ü NaKonal/global	  policy	  makers	  	  
ü EPS	  Member	  SocieKes	  à	  trigger	  studies	  at	  naKonal	  level	  
ü EPS	  Associate	  Members	  (scienKfic/academic	  insKtuKons,	  but	  
also	  enterprises,	  corporaKons	  &	  industries)	  

	  
	  

	  

ExecuQve	  	  
Summary	  ê	  

Full	  Report	  è	  
	  



Purpose	  of	  the	  Report	  
	  •  Explain	  to	  policy	  makers	  that:	  
	  

–  physics	  makes	  an	  important	  contribuKon	  to	  the	  economy	  
and	  is	  not	  simply	  limited	  to	  academic	  research	  

–  funding	  scienKfic	  research	  and	  educaKon	  is	  an	  investment	  
for	  the	  future,	  not	  only	  for	  the	  economy	  but	  for	  many	  
diverse	  areas	  of	  technological	  development	  (health	  ,	  
energy,	  communicaKon	  and	  so	  on)	  

	   	  	   	   	   	  à	  steady	  progress	  and	  long	  lasKng	  welfare	  
	  

•  Provide	  to	  the	  physics	  community	  a	  powerful	  tool	  to	  show	  
that	  physics	  counts	  …	  



Physics	  evaluaKon	  procedure	  

§  Perform	  a	  quanKtaKve	  and	  as	  much	  as	  possible	  objecKve	  &	  
unbiased	  staKsKcal	  analysis	  of	  the	  contribuKon	  of	  physics	  to	  
the	  business	  economy	  

§  Use	  an	  independent	  consultancy	  firm,	  specialised	  in	  the	  
treatment	  of	  business	  data	  (Cebr	  —	  Centre	  for	  Economics	  &	  
Business	  Research,	  London,	  UK)	  

§  Use	  public	  domain	  data	  

§  Make	  an	  appropriate	  definiKon	  of	  the	  contour	  of	  the	  study	  
taking	  into	  account	  all	  physics	  sectors	  (not	  only	  parKcle	  
physics!)	  



Data	  sources	  
•  Use	  EU	  Eurostat’s	  Structural	  Business	  StaKsKcs	  (SBS)	  based	  on	  

data	  (supply-‐and-‐use	  &	  input-‐output	  tables)	  provided	  by	  
enterprises	  and	  categorized	  under	  NACE	  classificaKon	  

•  Use,	  in	  parKcular,	  Human	  Resourses	  in	  Science	  and	  
Technology	  (HRST)	  employment	  staKsKcs	  of	  Eurostat	  

•  Use	  the	  NACE	  classificaKon	  scheme	  (Nomenclature	  Générale	  
des	  AcHvités	  Economiques	  dans	  les	  Communautés	  
Européennes),	  the	  EU	  framework	  to	  classify	  the	  different	  
economic	  acKviKes	  

•  Use	  NACE	  Rev.	  2	  with	  65	  broad	  industry	  categories	  in	  the	  
‘whole	  economy’,	  out	  of	  which	  49	  are	  covered	  by	  the	  SBS	  
database	  in	  the	  ‘business	  economy’	  	  

	  

•  Use	  also	  other	  informaKon	  from	  bodies	  such	  as	  World	  Trade	  
OrganisaKon,	  United	  NaKons,	  US	  Census	  Bureau,	  Japan	  
Customs	  …	  



Physics-‐based	  industries	  &	  acKviKes	  
•  Physics-‐based	  industries	  are	  defined	  as	  industries	  where	  the	  

use	  of	  physics	  –	  in	  terms	  of	  technologies,	  experKse	  and	  
innovaKon	  –	  is	  criKcal	  to	  their	  existence	  

•  The	  physics-‐based	  acKviKes	  considered	  in	  this	  Report	  include	  
to	  varying	  degrees	  the	  sectors	  of:	  
–  Electrical,	  civil,	  &	  mechanical	  engineering	  	  
–  Energy	  
–  InformaKon	  technology	  &	  communicaKons	  	  
–  Design	  &	  manufacturing	  	  
–  TransportaKon	  	  
– Medicine	  &	  related	  life-‐science	  fields	  
–  Technologies	  used	  in	  space	  



NACE	  Rev.	  2	  	  
DefiniKon	  of	  physics-‐based	  acKviKes	  
Subset	  of	  77	  codes	  out	  of	  a	  total	  of	  over	  700	  	  



NACE	  Rev.	  2	  	  
DefiniKon	  of	  physics-‐based	  acKviKes	  (cont.)	  



NACE	  Rev.	  2	  	  
DefiniKon	  of	  physics-‐based	  acKviKes	  (cont.)	  



Physics-‐based	  industries	  &	  acKviKes	  
•  Depending	  on	  the	  parKcular	  datasets	  analysed	  in	  different	  

parts	  of	  this	  Report,	  the	  size	  and	  importance	  of	  physics-‐based	  
industries	  to	  the	  wider	  European	  economy	  were	  esKmated	  
using	  different	  comparators:	  
	   	   	   	   	  ‘business	  economy’	  &	  ‘whole	  economy’	  

•  ‘Whole	  economy’	  represents	  a	  larger	  comparator	  than	  the	  
‘business	  economy’	  which	  does	  not	  include,	  for	  example,	  
agriculture,	  financial,	  public	  administraKon	  and	  other	  non-‐
market	  services	  

•  Physics-‐based	  acKviKes	  which	  are	  not	  included	  within	  the	  
NACE	  codes	  are	  largely	  non-‐market	  services	  &	  acKviKes	  
à	  For	  example	  educaKon	  and	  health,	  sports	  and	  entertainment	  are	  
omiYed,	  as	  well	  as	  naKonal	  and	  European/internaKonal	  physics	  research	  
faciliKes,	  including	  CERN	  



hYp://www.eps.org/?page=policy_economy	  
(59	  pages)	  

Cebr	  Full	  Report	  



Results	  in	  brief	  



Results	  in	  brief	  



	  
€3.8	  trillion	  

	  In	  2010,	  physics-‐based	  industries	  generated	  
€3.8	  trillion	  of	  turnover	  (i.e.	  revenue),	  
represenKng	  over	  15%	  of	  total	  turnover	  within	  
Europe’s	  business	  economy	  
	  	  
Turnover	  per	  person	  employed	  in	  the	  physics-‐
based	  sector	  substanKally	  outperforms	  the	  
construcKon	  and	  retail	  sectors	  



Turnover	  in	  physics-‐based	  industries	  
(€	  current	  prices)	  

	  

€3.8	  	  
trillion	  



ContribuKon	  to	  total	  EU	  turnover	  



Country	  share	  of	  total	  physics-‐based	  turnover	  in	  the	  
EU27,	  Norway	  &	  Switzerland	  

(average	  2007-‐2010)	  



ContribuKon	  to	  	  
total	  EU	  GVA	  

	  (Gross	  Value	  Added,	  	  
analogous	  of	  GDP	  	  

at	  global	  level)	  



GVA	  
GVA	  (Gross	  Value	  Added)	  is	  a	  measure	  of	  the	  value	  from	  
producKon	  in	  the	  naKonal	  accounts	  and	  can	  be	  thought	  of	  as:	  
(value	  of	  industrial	  output,	  i.e.	  turnover	  	  –	  	  intermediate	  consumpKon)	  
i.e.	  
(value	  of	  what	  is	  produced	  	  –	  	  value	  of	  intermediate	  goods	  and	  services	  used	  as	  
inputs	  to	  produce	  it)	  	  
	  

GVA	  is	  also	  commonly	  known	  as	  income	  from	  producKon	  and	  is	  
distributed	  in	  three	  direcKons:	  i)	  to	  employees,	  ii)	  to	  investors	  
and	  iii)	  to	  government	  	  
	  

GVA	  is	  linked	  as	  a	  measurement	  to	  GDP	  –	  both	  being	  a	  measure	  
of	  economic	  output:	  	  
(GVA	  	  +	  	  taxes	  on	  products	  	  –	  	  subsidies	  on	  products	  	  =	  	  GDP)	  
	  
available	  at	  industrial	  level 	   	   	  	  	  	  	  	  	  	  	  	  available	  at	  whole	  economy	  level	  



~	  €1.3	  trillion/yr	  

ContribuKon	  to	  	  
total	  EU	  GVA	  

	  (Gross	  Value	  Added,	  	  
analogous	  of	  GDP	  	  

at	  global	  level)	  



Selected	  sectors’	  shares	  of	  EU27-‐wide	  GVA	  	  
	  at	  basic	  prices	  (€11.2	  trillion	  in	  2008)	  

11%	  



Results	  in	  brief	  



	  
15.4	  million	  

	  In	  2010,	  physics-‐based	  industries	  employed	  	  
15.4	  million	  people	  
	  

This	  is	  over	  13%	  of	  total	  employment	  within	  
Europe’s	  business	  economy	  
	  

Moreover,	  for	  every	  job	  created	  in	  physics-‐
based	  industries,	  a	  total	  of	  2.73	  jobs	  are	  
supported	  in	  the	  whole	  economy	  by	  these	  
industries	  



Labour	  producKvity	  –	  GVA/employee	  
(average	  2007-‐2010)	  



Physics-‐based	  producKvity	  (GVA/employee)	  	  
in	  the	  EU27,	  Norway	  &	  Switzerland	  
(€	  thousand,	  average	  2007-‐2010)	  	  



Results	  in	  brief	  



	  
44.9%	  

	  Gross	  Value	  Added	  (GVA)	  measures	  the	  
value	  produced	  by	  a	  sector	  of	  the	  economy:	  
physics-‐based	  GVA	  is	  diverse	  
	  
	  

44.9%	  comes	  from	  manufacturing,	  but	  
more	  than	  50%	  is	  spread	  between	  informaKon	  
&	  communicaKon,	  professional,	  scienKfic	  &	  
technical	  acKviKes,	  oil	  &	  gas	  acKviKes,	  and	  
energy	  producKon	  



ContribuKon	  of	  physics-‐based	  subsectors	  
to	  total	  physics-‐based	  GVA	  



Physics-‐based	  goods	  &	  services	  
contribuKons	  to	  exports	  



Message	  
ü  Europe	  has	  a	  long	  lasKng	  tradiKon	  in	  physics,	  science	  and	  

technology	  (CERN	  is	  an	  outstanding	  example	  –	  of	  course	  not	  
only	  CERN!)	  

ü  The	  Cebr	  Report	  commissioned	  by	  the	  EPS	  clearly	  highlights	  
the	  importance	  of	  physics	  to	  the	  European	  economy	  

ü  Our	  hope	  is	  that	  the	  message	  conveyed	  by	  the	  EPS	  through	  
this	  Report	  will	  be	  inspiring	  for	  the	  future,	  both	  at	  the	  
European	  and	  naKonal	  levels,	  and	  make	  a	  convincing	  case	  for	  
the	  support	  of	  physics	  in	  all	  of	  its	  facets:	  

—	  from	  educaQon	  to	  research,	  to	  business	  and	  industry	  —	  



Report	  commissioned	  by	  CERN	  	  
to	  OECD	  Global	  Science	  Forum	  	  

in	  2012	  
	  

Approved	  by	  	  
OECD	  CommiYee	  for	  	  

ScienKfic	  &	  Technological	  Policy	  
	  in	  June	  2014	  	  

hYp://www.oecd.org/sK/sci-‐tech/CERN-‐case-‐studies.pdf	  
(79	  pages)	  



	  	  	  	  	  	  	  	  	  	  à	  Study	  for	  Italy	  
	  	  	  	  	  	  	  	  	  	  	  	  FOR	  THE	  FIRST	  TIME	  !	  

•  Working	  Group	  coordinated	  by	  SIF,	  with	  the	  parKcipaKon	  of:	  

–  INFN	  
–  INAF	  
–  CNR	  
–  INRIM	  
–  Centro	  Fermi	  

•  DeloiYe	  
•  Istat	  &	  Eurostat	  data	  
•  Period	  2008-‐2011	  	  
•  Completed	  by	  the	  end	  of	  2013	  –	  Revised	  in	  January	  2014	  	  







Full	  Report	  è	  
	  
ExecuQve	  	  
Summary	  ê	  

hYp://www.sif.it/auvita/physics_economy	  
(36	  pages)	  



NACE	  Rev.	  2	  	  
DefiniKon	  of	  physics-‐based	  sector	  (PBS)	  acKviKes	  
Subset	  of	  78	  codes	  out	  of	  a	  total	  of	  over	  700	  	  





	  
PBS	  jobs	  lost	  from	  2008	  to	  2011	  (7%)	  	  

mostly	  in	  Manufacturing	  

Employment	  Manufacturing	  %	  

Direct	  physics-‐based	  sector	  (PBS)	  employment	  
1.51	  million	  jobs	  in	  2011	  à	  6.1%	  of	  total	  in	  Italy	  

Manufacturing:	  58%	  of	  all	  PBS	  jobs	  



Direct	  physics-‐based	  sector	  (PBS)	  accounted	  for	  	  
€118	  billion	  of	  GVA	  in	  2011	  à	  	  7.4%	  of	  Italy’s	  GDP	  

	  



Physics-‐based	  GVA	  as	  a	  proporKon	  of	  GDP	  
in	  the	  EU27,	  Norway	  &	  Switzerland	  

(%,	  average	  2007-‐2010)	  	  



Physics-‐based	  sector	  (PBS)	  producKvity	  (GVA/worker)	  	  
€78,100	  in	  2011	  à	  22%	  higher	  	  

than	  all-‐sector	  producKvity	  in	  Italy	  
	  





Physics-‐based	  sector	  (PBS)	  acKvity	  	  
concentrated	  in	  Northern	  Italy	  

	  

ProducKvity	  (GVA/worker)	  higher	  in	  Central	  &	  Southern	  Italy	  	  
due	  to	  a	  concentraKon	  of	  capital	  intensive	  acKviKes:	  

extracKve	  industries,	  uKliKes	  (electricity,	  gas,	  water	  supply)	  	  
+	  manufactures	  of	  computer,	  electronic	  &	  opKcal	  products	  	  

	  



Physics-‐based	  sector	  (PBS)	  footprint	  in	  2011	  
	  	  6.5	  million	  jobs	  à	  25%	  of	  total	  

Aggregated	  contribuKon:	  direct	  +	  indirect	  (business-‐to-‐business	  supply-‐
chain	  spending)	  +	  induced	  (consumer	  spending)	  	  

For	  1	  direct	  job	  à	  1.67	  indirect	  jobs	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  à	  another	  1.64	  induced	  jobs	  	  	  	  



Physics-‐based	  sector	  (PBS)	  footprint	  in	  2011	  
	  €341	  billion	  of	  GVA	  à	  22%	  of	  total	  GDP	  

Aggregated	  contribuKon:	  direct	  +	  indirect	  (business-‐to-‐business	  supply-‐
chain	  spending)	  +	  induced	  (consumer	  spending)	  	  

For	  €1	  direct	  GVA	  à	  €0.34	  indirect	  GVA	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  à	  another	  €0.30	  induced	  GVA	  	  	  	  



Physics-‐based	  sector	  (PBS)	  exports	  in	  2008-‐2011	  
	  €130	  billion	  à	  35%	  of	  all	  Italian	  physical	  goods	  exports	  
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Conclusion	  

ü  The	  DeloiYe	  Report	  commissioned	  by	  the	  SIF	  clearly	  highlights	  
the	  importance	  of	  physics	  to	  the	  Italian	  economy	  especially	  
on	  metrics	  such	  as	  producQvity	  

ü  Our	  hope	  is	  that	  the	  message	  conveyed	  by	  the	  SIF	  through	  
this	  Report	  will	  be	  inspiring	  for	  the	  future,	  both	  at	  the	  
European	  and	  naKonal	  levels	  

ü  InvesKng	  in	  physics	  today	  in	  Italy	  is	  the	  right	  thing	  to	  do	  

—	  through	  educaQon,	  research,	  business	  and	  industry	  —	  


