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Per dettagli consultare il capitolo 4 di «Investing in Science»



Benefits on employees: Human capital formation
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Human capital formation benefits (H) are valued as increased earnings 𝐈 gained by RI’s students and

former employees 𝐳 , since the moment 𝛗 they leave the project, against counterfactual scenario.
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APPROACH DATA REQUIRED

Incremental lifelong 

salary

• Number of incoming young researchers by category (e.g. Master

students, PhD students, fellows, postdoctoral researchers)

• Probability distribution of different categories of students finding a job in

identified possible sectors

• Median gross annual salary for each of the identified professional sectors

• Appropriate (e.g. logarithmic) function to estimate the continuous salary

curve for each professional sector

• ‘Premium' salary



The Effects of Research Infrastructures on Human Capital
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• Out of the 2,859 respondents, many currently work in the private 
sector, specifically in engineering, consulting, information technology 
(IT), and other domains

• The respondents declared that they had acquired a variety of skills at 
CERN that they consider to be important in their current jobs 
(programming, working in international groups, data analysis, logical
thinking, and communication)

• The more time they spent at CERN, the higher their satisfaction was 
with their current position and the larger and more diverse skills they 
acquired
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Signaling and Human Capital Effects
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γ1, γ2, γ3: return parameters to be estimated
e: an error term
w: earnings
w0: level of earnings of an individual with no education or 
experience (the intercept of the function)
NH: Number of years of schooling
EXP: Number of years of potential labor market 
experience



Average return on tertiary education (%)
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Expected present value of human capital
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• The expected present value of human capital accumulation benefits, E(HC), 
can be defined as the sum of the expected increasing earnings, E(Dwzt), 
gained by the RI students and young scientists and commonly indexed by z, 
from the moment (at time ϕ) they leave the RI

• st is the discount factor at year t



Experiential Learning in High-Energy Physics (1)

• expwz: dependent variable, measuring the range of salary expectations and taking integer 
values from 1 to F
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exact but 
unobserved 
dependent variable

• Xz is a vector of independent variables, aimed at explaining the range of salary 
expectations

• δ is the vector of regression coefficients we wish to estimate
• εz is the random disturbance term that follows a logistic distribution



• expwz rules: 
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Experiential Learning in High-Energy Physics (2)

• where τ 1 ≤τ 2 ≤…≤τ f −1 are unknown thresholds (cut points) to be 
estimated.

• The conditional distribution of expwz, given Xz, is expressed by:

• where Λ (.) denotes the logistic cumulative distribution function



Conceptual model of salary expectations
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Ordered logistic estimates of end-career salary expectation
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