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Guideline

• Why do we speak about the societal impact?

• What did we learn?

• What did we collect?

• What have we done?

• What have still to be done?
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Following almost two years of discussion and deliberation, the CERN Council 
today announced that it has updated the strategy that will guide the future of 
particle physics in Europe within the global particle-physics 
landscape. Presented during the open part of the Council’s meeting, held 
remotely due to the ongoing COVID-19 pandemic, the recommendations 
highlight the scientific impact of particle physics, as well as its technological, 
societal and human capital.

The successful completion of the High-Luminosity LHC in 
the coming decade, for which upgrade work is currently 
in progress at CERN, should remain the focal point of 
European particle physics. The strategy emphasises the 
importance of ramping up research and development 
(R&D) for advanced accelerator, detector and computing 
technologies, as a necessary prerequisite for all future 
projects. Delivering the near and long-term future 
research programme envisaged in this Strategy update 
requires both focused and transformational R&D, which 
also has many potential benefits to society.

“This is a very ambitious strategy, which outlines a bright future 
for Europe and for CERN with a prudent, step-wise approach. 
We will continue to invest in strong cooperative programmes 
between CERN and other research institutes in CERN’s 
Member States and beyond,” declares CERN Director-General 
Fabiola Gianotti. “These collaborations are key to sustained 
scientific and technological progress and bring many societal
benefits.”

Beyond the immediate scientific return, major research 
infrastructures such as CERN have vast societal impact, thanks 
to their technological, economic and human capital. Advances 
in accelerators, detectors and computing have a significant 
impact on areas like medical and biomedical technologies, 
aerospace applications, cultural heritage, artificial intelligence, 
energy, big data and robotics. Partnerships with large research 
infrastructures help drive innovation in industry.

To highlight the impacts of particle physics

To ramp up focused and transformational R&D 

To invest in strong cooperative programmes

Partnerships with large RI help drive 
innovation in industry

Use SOCIETY, SOCIETAL4 times

June 2020

https://home.cern/sites/home.web.cern.ch/files/2020-06/2020%20Update%20European%20Strategy.pdf
https://home.cern/science/accelerators/high-luminosity-lhc


https://ri-paths.eu/

https://ri-paths.eu/


SIA Highlights

• The source of economic value generation is public investment in 
fundamental research.

• How to assess that society will be better with a project or worse?

• It is important to identify which values for society and economy is 
created, how it can be measured and where it comes.
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What did we learn? 

• The topic of Societal Impact Assessment (SIA) is contemporary;

• There is no still existing common mechanism to calculate the societal impact;

• LHC, HL-LHC, FCC and few other examples for Socio Cost-Benefit Analysis from CSIL from Milano 
with Massimo Florio;

• The community of SIA of research infrastructures is growing, many institutes, laboratories are
involved around the World.



What did society already receive from CLIC?

Society represents by industries, scientific community and public

• Experienced specialists

• Knowledge as publications

• Technological feedbacks



Conceptual model for CLIC
Our focus was…

BENEFITS
COSTS

C. S. Waaijer, “EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH ORGANISATION EUROPÉENNE POUR 
LA RECHERCHE NUCLÉAIRE CERN-GS Department GUIDELINES AND CRITERIA FOR AN ENVIRONMENTAL 
IMPACT ASSESSMENT FOR A LINEAR COLLIDER PROJECT,” 2011.



CLIC Societal Impact (what did we collect?)
DATA MODEL

13000
Procurement Orders 

130
Collaboration contracts

180
Collaborations

930
Suppliers

CLIC accelerator
Data from 2009 to 2019 

54
Countries 

250
Students

2500
Publications



What have we 
done?

Collect data

Calculated the impact:

From CERN perspective

• Human capital (see CLIC Project 
Meeting #39, link )

• Technological impact

• Knowledge benefits

From Perspective from Industry

https://indico.cern.ch/event/1042101/contributions/4377681/attachments/2264189/3844253/CLIC%20Industry%20and%20Students%20overview_short.pdf


TECHNOLOGICAL IMPACT

Economic Benefits = Incremental Turnover + Cost Saving [1] 

N. Catalan Lasheras, 
CLIC project meeting 38, 
10.12.2020

EBITDA margin measures a company’s Earnings 
Before Interest, Taxes, Depreciation, and 
Amortization as a percentage of the company’s 
total revenue. 
The EBITDA is extracted from ORBIS.com for 2009-
2020

Incremental Turnover = EBITDA×Sales×3  [2]

Sales = Sum of CERN orders,
Utility = Sales×3
Incremental turnover = Utility×EBITDA

Utility/sales ratio = 3 [1]

[1] Bianchi-Streit, M. et al. (1984) ‘Economic utility resulting from CERN contracts (second 
study)’. CERN. doi: 10.5170/CERN-1984-014.
[2] M. Florio, S. Forte, and E. Sirtori, “Cost-Benefit Analysis of the Large Hadron Collider to 
2025 and beyond,” Technol. Forecast. Soc. Change, vol. 112, pp. 38–53, 2015.

- use existing CERN developments,
- Reduce the production price



Benefits to firms
Method Margin Sample Source Benefit Value

1 EBITDA CLIC suppliers Orbis.com 10.4%

2 EBITDA
Suppliers matched with 
activity codes [1]

Orbis.com 13.1%

3
Increase in clients (self-estimation 
from the industrial survey)

CLIC suppliers Industrial Survey 11.1%

Users Development 
time

Salary rate Development 
price

Cost Saving just for the development

39 12 -24 weeks 51 CHF/hour 24480-48960 954 720 CHF -1 909 440 CHF

Open Hardware Xband components

(1) The calculated cost does not include the prove of  the concept by producing and testing prototypes. 

(2) The calculation is done based on the assumption of  downloading a single component only, whilst the OHL users are 

usually interested in the design of  multiple components.

[1] M. Florio, S. Forte, and E. Sirtori, “Cost-Benefit Analysis of the Large Hadron Collider to 2025 and beyond,” Technol. Forecast. Soc. 
Change, vol. 112, pp. 38–53, 2015.

https://espace.cern.ch/project-clic-xband-production/_layouts/15/start.aspx#/Open%20Hardware%20Xband%20components/Forms/AllItems.aspx


Procurement orders Publications



Publications

Publications Received From total

Sent 1635 1400 (+8% of new) 93%

Classified 1299 79% 74%

Total 1767 108%

1. Collection of CLIC publications: CDS 
and Inspire database;

2. Gathering citations in Google Scholar 
and Inspire.



Descriptive statistics



Publications as knowledge benefit
Parameters

Yearly productivity per an author 2

Share time for research 60%

Average references [3] benchmarking 30

Average references [4] benchmarking 14.4 +2.2L=37.8

Average references (our sample) 14.122

Average citation 3.469
Average number of authors per paper 5.9

Salary of a researcher X

Nr of papers cited 798

Global nr of citations 2768

Value per citation X/Av_ref

Benefits X/Av_ref*2768

Ratio Benefits/Costs 2768/Av_ref

The cost of the paper – X

(1) The cost of  the paper depends on the distribution of  authors 

(fellows, PhD students, stuffs) since itis directly connected to 

the time spent for the research and for writing the paper.

BENEFITS = value per citation*nr of  citation

Value per citation = X/references

Ratio Benefit/Cost = nr of  citation / references

Ratio 73 - 196 [3] “THE SOCIO-ECONOMIC IMPACT OF THE NATIONAL HADRONTHERAPY CENTRE FOR CANCER TREATMENT (CNAO): APPLYING A CBA 
ANALYTICAL FRAMEWORK CHIARA PANCOTTI GIUSEPPE BATTISTONI MARIO GENCO MARIA VITTORIA LIVRAGA PAOLA MELLA 
SANDRO ROSSI SILVIA VIGNETTI The C Chiara.”

[4] H. A. Abt and E. Garfield, “Is the relationship between numbers of references and paper lengths the same for all sciences?,” J. Am. 
Soc. Inf. Sci. Technol., vol. 53, no. 13, pp. 1106–1112, Nov. 2002.



From perspective from Industry

DATA from CERN PD (2009 – beginning 2020), the industrial survey

1. Benefits associated with procurement activities 

Regression analysis on the possible benefits: marketing image, 
expansion, learning outcome, R&D, innovation, economic.

Key influence: size, age, scientific events, relationship with CERN, CLIC 
and other RI, CHF per order. 



Industrial survey

GENERAL SURVEY

- TECHNOLOGICAL SPILLOVERS ASSESSMENT

PILOT PAPER 
DISTRIBUTION +  

ONLINE 
PLATFORM

• 930 SUPPLIERS

152 COMPANIES

(AFTER 
FILTERING)

• NO SERVICE CONTRACTS

• NO INSTITUTES

• TECHNOLOGY-INTENSIVE 
PROCUREMENTS > 19 kCHF

FROM 
PROCUREMENT 

DATABASE 

(2009-2020)



Who are our 
suppliers?
• Age: 42.75 ±28.25

• Size

• Country

• With whom they are working

• Relationship duration with CLIC: 7.72 ±3.13



Descriptive statistics
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Austria

Belgium

Bulgaria
CzechRepublic

Denmark

Finland

France

Germany

Greece

Hungary

Israel

Italy

Netherlands

Norway

Poland

Portugal

Romania

Serbia

Slovakia

Spain

Sweden

Switzerland

UnitedKingdom
India

Lithuania

Turkey
Ukraine



What has the industry received from CLIC?

• Economic – orders, based on the health competitive process; 

• Knowledge – they learn from us and with us;

• Market expansion - New clients – we share the list of suppliers;

• Marketing image – how many companies catalogues hav an image of 
our X-band components?!

• Quality improvement – can be used and promoted for other clients 
(Bodycote – new assembly room, which they are using now for other 
projects);

• R&D improvement at house.  



Benefits (statistical analysis)
We distinguish the following outcomes for industries 
from CLIC collaboration

We distinguish the key influencing factors, grouped by three sets



Radar graphs (different firm sizes)
micro small

medium large

The bias to one of the benefits 

depending on the company sizes:

• micro, and small size 

companies show a bias to 

image lifting because of the 

collaboration with RI, 

• medium size companies 

additionally signalise benefits 

towards the learning in 

terms of the improving the 

process, product and 

logistic,

• large size companies 

distribute more 

homogeneously benefits 

between all five outcome 

fields.    



Radar graphs (technology)

Process improvement, because of TT to companies
(visits, procedures, present expert at site during
operations and assembling prototypes)

Heat Treatment operations / assembly
MACHINING



Relationship duration vs benefits

Geographical location and benefits

5-10 yearsLess than 5 years

Other observations

• Benefits can change among the relationship time,

• Marketing image benefit is higher in the beginning of 
relationship and expansion higher for longer 
relationship,

• Location does not affect innovation and R&D benefits.



Benefits (statistical analysis)
1. We distinguish the following outcomes for 
industries from CLIC collaboration (dependent 
variables):

• Innovation,

• Learning: internal process, logistics, service,

• Marketing image, 

• Market expansion,

• R&D improvement,

• Economic.

2. We distinguish the key influencing factors, 
grouped by (independent variables): 

• CERN attributes, 

• Relationship attributes, 

• Firm’s attributes (control variables).

3. Repeat the regression analysis for each 
outcome (see next slide).



Findings from regression

Learning





Benefits



Findings from regression

• Companies benefit from collaboration already at the early stage of an
international study,

• Correlation between suppliers’ benefits and taking place scientific events
(participation in conferences, workshops, having a possibility to use RI
facilities by industries).

• Moreover, the findings present significant effect of having collaboration with
other RI coming along with the CLIC – supplier relationship duration. It is
important for companies to understand this effect which is explained by
sharing a list of qualified companies between collaborative institutes.

• CERN procurement policy does not influence on getting benefits by companies
in innovation, market expansion, but influence benefits for marketing image,
R&D and learning.



Collaboration spotting

Software developed at CERN 

“Collaboration Spotting (CS)  is a graph-based interactive visualisation tool 
for multi-dimensional data networks“.



Collaboration spotting



Collaboration spotting



What have still to 
be done?

• Evaluation of other impact fields;

• Put pieces of the puzzle together.

Thank you!



EXTRA



Students
• Four categories of early-career researchers (ECR): technical, doctoral 

student and fellows;

• DATA from: CERN PD, EDMS, Research gate, LinkedIn, CDS.

• Check their carriers

• About incremental salary based on the statistical information:
• Glaasdoor.com

• Payscale.com

• CERN.ch

HUMAN CAPITAL IMPACT through 
young age researchers



Benefits
• Three different sources:

• Δ 𝑠𝑎𝑙𝑎𝑟𝑦𝑖 from payscale.com (using skilled and average salaries per 
profession: engineers, researchers and managers).

• Δ 𝑠𝑎𝑙𝑎𝑟𝑦𝑖 from glassdoor.com (using an average salary per a company)

• Percentage premium from LHC study – 11.8%. 

• We calculated NPV (Net Present Value), taking into account the 
discount rate 3%, recommended by EU (2014) Guide to Cost-benefit Analysis of 
Investment Projects: Economic appraisal tool for Cohesion Policy 2014-2020, Publications Office of 
the European Union. DOI: 10.2776/97516.

Florio, M. et al. (2016) ‘Exploring Cost-Benefit Analysis of 
Research, Development and Innovation Infrastructures : an 
Evaluation Framework’, pp. 1–86. doi: 
10.1080/1354570022000077962.


𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠

𝑁𝑖
×

𝐼𝑛𝑐𝑟𝑒𝑚𝑒𝑛𝑡𝑎𝑙 𝑠𝑎𝑙𝑎𝑟𝑦
𝑆𝑎𝑙𝑎𝑟𝑦𝑖

×
𝐷𝑖𝑠𝑐𝑜𝑢𝑛𝑡𝑖𝑛𝑔 𝑒𝑓𝑓𝑒𝑐𝑡

𝑜𝑣𝑒𝑟 40 𝑦𝑒𝑎𝑟𝑠
=
𝑆𝑜𝑐𝑖𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 ℎ𝑢𝑚𝑎𝑛
𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛

∆= 𝑆𝑎𝑙𝑎𝑟𝑦𝑠𝑘𝑖𝑙𝑙𝑒𝑑 𝑠𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑠𝑡 − 𝑆𝑎𝑙𝑎𝑟𝑦𝐸𝐶𝑅



Salary premium (per person)
Category Source Not discounted CERN salary 

premium (CHF)
Discounted salary CERN 
premium (CHF)

Cost/Benefit 
ratio

Technical students Payscale.com Over 40 years: 245975
Per year: 6149

Over 40 years:142141 
Per year: 3554

6.3

11.8% * Over 40 years: 388706
Per year: 9718

Over 40 years: 224621
Per year: 5615

10

Doctoral students Payscale.com Over 40 years: 386292
Per year: 9657

Over 40 years: 223227
Per year: 5580

4.3

11.8% * Over 40 years: 388706
Per year: 9718

Over 40 years: 224621
Per year: 5615

4.3

Fellows Payscale.com Over 40 years: 308353
Per year: 7709

Over 40 years: 178187
Per year: 4455

1

Glassdoor.com Over 40 years: 919366
Per year: 22984

Over 40 years: 531274
Per year: 13282

2.3

11.8% * Over 40 years: 388706
Per year: 9718

Over 40 years: 224621
Per year: 5615

1.2

* Florio, M., Forte, S. and Sirtori, E. (2016) ‘Forecasting the socio-economic impact of the Large Hadron Collider: A cost–benefit analysis to 
2025 and beyond’, Technological Forecasting and Social Change, 112, pp. 38–53. doi: 10.1016/j.techfore.2016.03.007.


