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Our research question  

Source: Courtesy Oak Ridge National Laboratory  

How to evaluate the socio -economic impact of a 
technological breakthrough in particle accelerators?  

3/37 



FROM  SCIENCE  TO SOCIETY  
 

Å ɁBy research in  pure science. I  mean research made without  any idea of  

application  to industrial  matters but  solely  with  the view  of  extending  our  

knowledge  of  the Laws of  Nature . I  will  give just  one exampleΟof  the 

ȿÜÛÐÓÐÛàɀ of  this  kind  of  research, one that  has been brought  into  great 

prominence  by the WarɭI  mean the use of  X-rays in  surgery ... 

Å ɁNow  how  was this  method  discovered? It  was not  

the result  of  a research in  applied  science to find  an 

improved  method  of  locating  bullet  wounds . This  

might  have led to improved  probes, but  we cannot 

imagine  it  leading  to the discovery  of  the X-rays. No, 

this  method  is due to an investigation  in  pure 

science, made with  the object  of  discovering  what  is 

the nature of  Electricity .ɂ 
Joseph John Thomson  

(1856 ɬ 1940) 

Accelerators for America's Future (2010) 

J.J. Thomson  (1911) 
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Our research question  

Á In an ex- post perspective the main problem is causality .  

Á In an ex-ante perspective the main problem is uncertainty  about  costs, 

time  and effects of the change downstream, from  the laboratory  to the 

industries  and public  services. 

Ɂ How  can we predict  and measure the benefits  to different  social 

stakeholders  of  a potential  (uncertain)  technological  change that  

initially  arises within  a laboratory  to solve scientific   problems  

and then creates spillovers  to technologies   intended  to solve 

socio-economic problems? Ɂ 

The question can be made more explicit as follows: 
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Ɂ#ÌɯÓÈɯÔÌÚÜÙÌɯËÌɯÓɅÜÛÐÓÐÛõɯËÌÚɯÛÙÈÝÈÜßɯ×ÜÉÓÐÊÚɂ 
(Annales des Ponts et Chaussées, 1844) 

 

Jules Dupuit (1804 ɬ 1866) 

FRANCE  

History of CBA  
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1936, Flood Control  Act, US Government   

1972, Guidelines for  project evaluation,  UNIDO  

1974, Project appraisal and planning  for  

developing  countries by I.M.D. Little  and J.A. 

Mirrlees , OECD  

1975, Economic analysis of projects by L. Squire 

and H.G. van der Tak, World  Bank  

2003, UK,  The Green Book ɬ Appraisal  and 

Evaluation  in Central Government  

2006, OECD , Cost-Benefit Analysis  and the 

Environment,  Pearce et al. 

2013, EIB, The Economic Appraisal  of Investment 

Projects at the EIB  

INTERNATIONAL  ORGANISATION , USA AND  UK  

H ISTORY OF CBA: 
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1994: 1st edition, 28 pages 

1997: 2nd edition, 84 pages 

2008: 4th edition, 257 pages 

   2014: 5th edition, 364 pages 

2002: 4th edition, 133 pages 

 
 

A novelty of the fifth edition of 

EC CBA Guide:  

Ch. 7  - Research, development 

and Innovation 

 

H ISTORY OF CBA IN  THE EU 
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Towards a CBA model for RIs  
ȱ ɯÕÌÞɯ"! ɯÔÖËÌÓɯ 

developed by the University  of Milan 

(DEMM and Dept. of Physics)   

and CSIL 

 

Cost-Benefit Analysis in the Research, 

Development and Innovation Sector  

 

Projects financed by EIBURS  
the EIB University Research Sponsorship 

Programme 

Call for proposals   

2012/C 162/10  

 
December 2012 - December  2015 

 

Mont Blanc

Switzerland

France

The Large Hadron Collider (CERN)  

CNAO - National Hadrontherapy  Center  
for Cancer Treatment  
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           PROJECT PERFORMANCE  
FINANCIAL ECONOMIC

From market to shadowprices
Financial 
Revenues

-
Financial 

Costs

=
Financial 

Profits

Social 
Benefits

-
Social  

Costs

=
Social Net 

Benefits

FNPV=В    

ὴ= market prices ή = output ή= input

Ὥ= financial discount 

rate

t= year ENPV=В
ᶻ    ᶻ

ὴz = shadow prices ή = output
ή= input

ὶ= social 

discount rate

t= year

Financial Discount rate:

i= 4% for all EU Member States

Social Discount rate: 

r=5% is used for major projects in Cohesion countries 

r= 3% for the other  EU Member States

Market prices are unreliable or not 

existent for many RDI projectsô 

outputs. 
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The CBA model for RIs   

[1] 
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Costs  

Discounting process is represented by T terms  
st = 1/(1+r)t 

[2] 

is the sum of 
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