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ABSTRACT
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Medical Brain Drain – Assessing the Role 
of Job Attributes and Individual Traits*

We study physicians’ migration intentions by undertaking a Discrete Choice Experiment 

with senior Italian medical students. Using the mixed logit models, we estimate how much 

income students are willing to forego for various job characteristics, including the job 

location. We find that future doctors are willing to sacrifice €13,500/year on average to 

remain in their home country. Those with higher willingness to take risks, competitiveness, 

cognitive skills and altruism levels are more likely to migrate abroad, with implications for 

the quality of future doctors remaining in their home country. Furthermore, the valuations 

of several job characteristics differ substantially for jobs located in the home country or 

abroad, informing the design of job contracts that shall help retain young doctors.
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1 Introduction

Economic research has long focused on the determinants and consequences of the “brain

drain” from low- to high-income countries (see Docquier and Rapoport, 2012, for a review).

Instead, the analysis of the flows of high-skilled workers across high-income countries has

received less attention.1 Our paper contributes to this growing body of literature by

studying the migration intentions of Italian medical students.

Why the medical brain drain, and why Italy? While the brain drain interests most

high-skilled occupations, the emigration of physicians may have negative side effects on

healthcare quality and thus population health for countries that are not able to attract

doctors from abroad. Moreover, the medical brain drain imposes fiscal costs on sending

countries that finance doctors’ training with public money.

Italy is a European country that has long been affected by the brain drain (see Helle-

mans, 2001; Becker et al., 2004). According to Riccò et al. (2020), around 1000 medical

doctors are leaving Italy every year to work abroad (a seventh of all new medical spe-

cialists), making it rank fourth in Europe for the number of emigrating medical doctors

(MDs) between 1990 and 2014 (Adovor et al., 2021). In addition, the number of foreign

MDs working in Italy is far lower than the OECD average (OECD, 2021). As stressed

by La Colla (2019), these two factors have contributed to generate a shortage of doctors.

Paterlini (2019) estimated that Italy will be short of 16,700 medical specialists by 2025 if

the current trends continue. The Covid-19 crisis has revamped the political attention on

this shortage: during the first outbreak of the pandemic, regional healthcare authorities

urged the central government to allow them to recruit retired doctors and retain those

who are working until they reach 70, generating increasing burnout (Paterlini, 2022).

The literature on physician migration has largely focused on documenting global mi-

gration trends, their macro-level determinants, and their consequences for low-income

sending countries (Clemens and Pettersson Gelander, 2006; Clemens, 2007; Bhargava and

Docquier, 2008; Bhargava et al., 2011). For instance, Adovor et al. (2021) identify eco-

nomic characteristics at source and destination countries, dyadic factors like linguistic

and geographical proximity, and lax immigration policies to be significant determinants

1Important studies in this area include the analysis of the mass exodus of PhD holders and researchers
in science and technology from Europe to the U.S. (Docquier and Rapoport, 2012); the brain drain from
Southern European countries like Italy and Greece, hit hard by the financial crisis of 2008 (Theodoropou-
los et al., 2014); (Anelli and Peri, 2017); and large scale migration from eastern to western Europe due
to free labour mobility provisions since the accession of the European Union (Mayr and Peri, 2009).
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of medical migration flows (see also Botezat and Ramos, 2020).

Our study, by contrast, contributes to the literature by focusing on the determinants

of future doctors’ emigration from a high-income country, and on investigating the role

played by micro-level determinants of emigration, including individual traits and the job

characteristics that physicians weigh in their home country versus abroad while making

migration decisions. We seek to answer to three central research questions:

1. Do future doctors value jobs located in their home country more than comparable

jobs located abroad?

2. Do job location preferences depend on personal characteristics?

3. Does future doctors’ valuation of job attributes differ with the location of jobs?

Answering the first question is relevant to assess future doctors’ willingness to stay

in their home country; the second question aims at describing the patterns of selection

into migration of future doctors, and helps understand the characteristics of the pool of

doctors that are more willing to remain in their home country; and the third question

seeks to uncover the features of jobs that future doctors weigh the most in their home

country vs. abroad, contributing to understand how job design may curb the emigration

of young doctors.

To the best of our knowledge, the only available evidence on these matters is reported

by Riccò et al. (2020), who carried out a web-based survey on a sample of 782 Italian

medical doctors working in Italy and abroad and enrolled in a Facebook group discussing

medical migration. According to the subjective views of the selected sample of doctors

who took part in the survey, the inadequacy of training and medical infrastructures, low

wages, and uncertain career progression in Italy are the most relevant motivators towards

migration, while language difficulties, cultural integration and the fear of being under-

skilled are the most relevant barriers.

In the absence of high quality secondary data on migration intentions and outcomes,

and of quasi-experimental variation of physician job characteristics, we study the relation-

ship between physician job attributes and emigration preferences by performing a Discrete

Choice Experiment (DCE) with medical students at 12 universities in Italy. A DCE is a

survey experiment where respondents are presented with a series of hypothetical but re-

alistic choice sets, with each alternative described by a bundle of attributes. Respondents
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are then asked to choose their most preferred option, which allows for the inference of

trade-offs between job attributes. In our DCE, each student chooses sixteen times their

most preferred between two hypothetical jobs that vary in terms of six attributes: profes-

sional development opportunity, income, job security, working conditions, match of skills

with job requirements, and - crucially - country of the job. In each hypothetical scenario,

respondents trade off these job attributes by choosing one of the two jobs or opting out

from either.

There are papers in the medical migration literature that use DCEs to study the

retention of medical workforce in rural areas (Ryan et al., 2012; Gallego et al., 2015)

and papers that investigate what job characteristics that are most important to attract

medical students to certain specialities (Sivey et al., 2012; Mandeville et al., 2016; Cleland

et al., 2017). Although these DCEs are informative about the relative importance of job

characteristics for doctors, to our knowledge the existing DCE literature does not use

country as one of the attributes that define a job and thus does not explicitly investigate

how valuations of different job characteristics change by home and foreign countries.

From this perspective, our paper contributes to the literature that uses experimental

methods to learn about the determinants of migration (see McKenzie, 2015, for a review).

For instance, our work is close to the analysis of Batista and McKenzie (2021), who use

laboratory experiments on samples in Lisbon and Nairobi to test how potential migrants

trade-off different attributes of potential migration destinations and that include migration

costs, returns to skills, unemployment risk and social benefits. Unlike their analysis,

however, we focus on attributes of jobs rather than of the country of destination.

Following Train and Weeks (2005), we analyse the data using mixed logit models

estimated in the willingness-to-pay space. We summarise our findings as follows. First,

we find that students are willing to give up e13,515 (Purchasing Power Parity adjusted)

net annual income on average to stay in Italy. There is, however, large heterogeneity

behind this mean value, and roughly one sixth of the students are willing to forgo an

average of e7,841 to go to their favorite foreign European country. Other job attributes

also matter: on average, future doctors are attracted by high-paying jobs that offer good

working conditions, good professional development opportunities, and are not fixed-term.

Skill mismatch, instead, is less important. We also illustrate the relevance of each job

attribute in triggering migration decisions with a set of counterfactual simulations.

Second, several observed background characteristics of the students as well as their
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personality traits contribute to explain the heterogeneity documented by the mixed logit

model in the valuation for job location. We find that students who do not want to spe-

cialise at their own University, those without a partner, those who know the language

of their favourite foreign country and those who have personal ties in their favorite Eu-

ropean country are more predisposed to moving abroad. In terms of personality traits,

we find that students with higher levels of cognitive skills, altruism, risk tolerance and

competitiveness are more inclined to move abroad. Contrarily, we find limited evidence

that the Big-5 personality traits and locus of control impact migration intentions. These

findings help to describe the characteristics of the medical doctors that are less willing to

remain in Italy, and contribute to an emerging literature documenting the role of cognitive

and non-cognitive traits for emigration decisions (Jaeger et al., 2010; Ayhan et al., 2020;

Caliendo et al., 2019; Fouarge et al., 2019; Bütikofer and Peri, 2021). In addition, to the

best of our knowledge, this is the first study to investigate the role of competitiveness in

determining migration intentions.

Third, we find that future doctors’ willingnesses to pay (WTP) estimates 2 for several

job features differ significantly between jobs located in Italy and abroad. Specifically,

future doctors have a very high WTP for permanent contracts in Italy but prefer tem-

porary contracts with renewal possibility abroad. Consistently, they also care for good

professional development opportunities more in Italy than abroad. Moreover, they do not

like lacking skills for the jobs abroad where they may already be facing other difficulties

involved with settling in within a new institutional environment, and possibly also lan-

guage barriers. But they do not mind it in Italy where their longer-term prospects may

make them more inclined to accept an initial period of training. By contrast, their prefer-

ences for good working conditions (workload, overtime work, night shifts) are comparable

across jobs located both in Italy and abroad.

Our findings have important implications for our understanding of the individual

drivers of selection into migration of medical doctors and for the design of job contracts

that help retain young doctors in countries facing a potential medical workforce shortage.

Since we estimate that most young Italian doctors are willing to forgo a considerable

amount of salary in order to remain in the country, the existence of a brain drain among

young medical professionals seems to be mostly related with poor working conditions and

2Strictly speaking, here “WTP” means willingness to forgo income but the term is used for convenience
thereafter.
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lacking professional development opportunities in Italy - something future doctors are

very keen on when searching for jobs in Italy. Moreover, the preference for fixed-term

jobs with renewal possibilities and a lower WTP for professional development opportuni-

ties abroad suggest that future Italian doctors may be considering migration as temporary.

However, preferences may change once they settle in a foreign country. Considering that

salary is an important determinant of migration decisions, policies granting tax breaks to

return migrants - like the “Controesodo” (mass return) policy established by the Italian

Government in 2010 (see e.g. Bassetto and Ippedico, 2022; Creanza, 2023) - may facilitate

the return of migrating doctors.

2 Survey design

2.1 The discrete choice experiment

A DCE is a stated preference method used to elicit individuals’ preferences for alterna-

tives. These alternatives are defined on the basis of attributes, and unique alternatives

are formed by varying the attributes’ levels. The respondents are posed with multiple

scenarios where they have to choose between two or more alternatives each time. The

resulting choice patterns can then be used to determine the relative importance of these

attributes and the trade-offs between them. One of the attributes usually is a continuous

monetary (or time) variable which allows researchers to express the preferences for certain

attributes in terms of willingness to pay (or willingness to wait).

In our DCE, we ask future medical doctors to assume that they had just completed

their specialisation of choice, and confront them with 16 choice tasks. In each task,

they have to choose between two hypothetical jobs that differ with respect to several

attributes. An opt-out option is also included, and the selection of this option signifies

that neither of the job offers meets the student’s reservation level of utility. Considering

that in reality no job seeker is forced to choose among two alternative job offers, but

can always continue to search, forcing the choice of a job among the proposed ones could

have generated unrealistic choice patterns. This is especially true for medical doctors.

According to Almalaurea data,3 the unemployment rate of medicine graduates at 5 years

from graduation is almost negligible, below 1%, compared to an average of 7% among all

3https://www.almalaurea.it/universita/occupazione/occupazione18
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other graduates. This means they can shop for the “best” jobs without having to worry

too much about unemployment risk.

We decided on the job attributes and their levels from previous literature in labour

economics that uses DCEs to assess workers’ willingness to pay for different job features

(see e.g. Mas and Pallais, 2017; Non et al., 2022; Datta, 2019), and studies that develop

DCEs on specialty choice as well on the retention of medical staff in developing countries

and rural areas (Hanson and Jack, 2010; Mandeville et al., 2014, 2016). We also carried

out a focus group with the student representatives from the fifth and sixth grades of the

medical school at the University of Padova, that broadly confirmed our initial attribute

choice. The eventual choice of attributes and their corresponding levels is reported in

Table 1 and described in what follows. Appendix Figure A1 reports the introduction to

the choice tasks provided to students and a choice task example.

1. Location. In the survey, students were initially asked to name their favourite foreign

European country. We restricted the exercise to European countries to limit hypo-

thetical bias.4 When thinking about their favourite foreign European country, we

prompted students not to think about aspects related with the labour market - such

as wages, working conditions, training or research opportunities - but about other

aspects that attract them - such as weather, food, culture, or the functioning of

institutions. Appendix Table A1 reports the distribution of the favourite European

country selected by individuals in our final sample, and shows that the UK, Spain,

Switzerland and France are the most commonly chosen countries. We then proposed

to students jobs located either in Italy or in their favourite foreign European coun-

try. Alternatively, we could have only mentioned that the job was located “abroad”,

but individual differences in the interpretation of what “abroad” means could have

generated unobserved heterogeneity in WTP estimates for job location. The same

would have happened if we had named some specific foreign country, because of

individual differences in their feelings for a given country.5 Furthermore, note that

4For instance, working as a doctor in the US requires to pass a formal exam, and we did not want
that students had to make assumptions on this matter. Eventually, we discarded from the final sample
6 students who listed a non-European country as their favourite country. Despite Brexit, we retained
students who chose the UK, but we will show that our results hold irrespective of their inclusion.

5To put it another way, by asking them to pick their favourite foreign country we ask respondents to
put themselves in the situation where, conditional on intention to migrate, they have already maximized
expected utility as the difference between non-work related expected benefits and costs across all foreign
European countries.
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- to ease identification of the preferences for other job attributes - the design asks

respondents to make comparisons between jobs located in different countries as well

as between jobs located in the same country (the countries considered being Italy

or the respondent’s favourite foreign European countries). This consideration holds

for the other job attributes too.6

2. Income. Income is the numeraire variable, which allows for the calculation of the

WTP for changes in the levels of all the other attributes. In other words, we can

deduce how much income a student is willing to sacrifice as they go from one level

of an attribute to a more preferred level. We presented Purchasing Power Parity

(PPP) adjusted net income levels and instructed the students that, if the job offer

refers to a foreign country where the cost of living is higher (lower) than in Italy,

they should assume to earn proportionally more (less) in order to maintain their

purchasing power equal to what they would have in Italy with that sum. We also

asked them to assume that the salary is representative for the first two years after

the starting of the job, and would increase by 5% every 2 years (see Anelli, 2019).

The choice of income levels is based on OECD data on the salaries of doctors in

European countries, and described in detail in Appendix B.

3. Job security. This attribute represents the duration of the contract, and can be

expected to influence doctors’ choices not only by itself but also through an inter-

action effect with the country of work. For example, if an individual wants to work

abroad only for a few years to enjoy the experience of working and living abroad,

but wants to settle in Italy in the long term, then obtaining a permanent job abroad

would not be as important as it might be in the home country.

4. Professional development opportunities. This is an indicator of the research and

training opportunities offered by the job. For instance, multiple studies have pro-

vided evidence that the intellectual content of the job is an important determinant

of specialty choice (AMWAC, 2005; Horn et al., 2008). The impact of this attribute

on choice may also differ by job location. If migration intentions are only tempo-

6A related concern is whether respondents were aware of the average level of the attributes in the
countries involved in the comparisons and, as a result, could have deemed the alternative levels of the
attributes provided in each scenario as implausible with respect to the average. We hasten to stress
that, while they may differ from the average job available in each country, none of the combinations of
attributes provided in our tasks is utterly unrealistic within the European context.
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rary, professional development opportunities may be perceived to be more valuable

for jobs located in the home country, where future doctors want to establish their

careers in the long run.

5. Working conditions. Working conditions or workload is a highly relevant attribute

considered by doctors making a job choice and has been used by many studies on

specialty choice and medical staff preferences (Kolstad, 2011; Sivey et al., 2012).

Again, their impact may differ by job location if doctors are willing to stand bad

working conditions for a short period abroad in exchange for the “foreign” experi-

ence.

6. Match of skills with job content. Skill mismatch is a relevant determinant of job

turnover and job satisfaction, as well as of individual productivity at work (see

Brunello and Wruuck, 2021, for a review). While overskilling may generate frus-

tration, underskilling requires training. The impact of this attribute on choice may

also differ by job location. For example, individuals may be unwilling to invest in

skills for a job abroad if they already face other non-monetary costs related with

adaptation to a foreign environment - including language training.

A full factorial design using these six attributes and their defined levels would lead to

(22×33×6) = 648 different job profiles and 648C2 = 209, 628 possible choices between any

two jobs. Since this is clearly not feasible to be implemented, we used a D-efficient design

to restrict the number of choice sets to 16. The efficiency of a design can be maximised

before undertaking a survey by assuming prior parameter estimates and estimating an

asymptotic variance-covariance (AVC) matrix of these parameter estimates (usually by

simulation methods, but analytical methods can also be used). The D-error is given by

det(Ω)1/K , where Ω is the AVC matrix and K is the number of model parameters to be

estimated. A D-efficient design is the design that minimises the D-error and selects a list

of choice sets in which dominant alternatives do not appear, choice sets are not repeated,

and the number of choice sets for which the answer can be inferred from the previous

one is minimised (assuming transitivity and monotonicity of preferences). We obtained

the D-efficient design by specifying the most complex version of the model that we were

interested in estimating, which included up to a cubic income term and interaction terms

between country and other attributes.
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In addition to the 16 tasks selected with the D-efficient procedure, we included an

additional task in which one job option strictly dominated the other. This serves as

a check for whether subjects were paying sufficient attention while participating in the

experiment and/or whether they understood the instructions provided to complete the

DCE tasks. We excluded from the final sample 13 subjects who did not select the strictly

dominant job option (see Section 3.2).

Finally, to even out any possible effects from the order of appearance of the job

attributes in the choice sets and limit the potential for attribute non-attendance (see

Hole, 2011), we used three different versions of the questionnaire, each with a different

order of the attributes in the DCE choice sets. Subjects were randomly assigned to one

of the three versions.

2.2 Background characteristics and personality traits

After finishing the choice tasks, we asked respondents to complete a comprehensive ques-

tionnaire on their socio-demographic characteristics and their personality traits. Back-

ground information includes the students’ age, gender, country and region of birth, their

specialisation area of interest and if they’d like to undertake the specialisation in the

same University where they are currently enrolled, their grade point average at univer-

sity, whether they have a partner, whether they have done an Erasmus (foreign student

exchange) program, family income and parents’ occupations, whether they know the lan-

guage of their favourite European country, and whether any of their personal ties (parents,

friends, or acquaintances) lives there.

We have also collected a large battery of personality characteristics of the students,

that include self-efficacy (individuals’ belief in their capacity to undertake given tasks);

locus of control (the degree to which people believe that the control over the outcome of

events in their lives depends on themselves or on external forces) intrinsic and extrinsic

motivation (whether people perform tasks for the plasure of doing them or because of

outside causes, such as punishments or rewards); risk attitudes; competitiveness; altru-

ism; the Big-5 personality traits (openness, conscientiousness, extraversion, agreeableness,

neuroticism).

Details on the survey items used for the measurement of these traits and the construc-

tion of the corresponding indices are reported in Appendix C. In order to understand

selection into migration, in the empirical analysis we will investigate the heterogeneity in
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future doctors’ WTP for remaining in Italy along these traits.

3 Data

3.1 Sampling

We conducted an online survey (in Italian) with medical students enrolled in Italian

universities. We refer readers to Appendix D for a detailed presentation of the institutional

setup governing medical education and access to the medical profession in Italy. To gain

permission to contact the students and to reach them with appropriate communication

strategies, we got in touch with all the Italian universities with a medical school via the

national board of medical school deans, and by writing individual emails to all deans

and course managers. In total, 12 out of 40 medical schools replied to our appeal and

supported us in the data collection (11 are public, one is private). Appendix Table A2

reports the list of universities involved in our study and the distribution of respondents

in our final sample by university.

The survey instrument was made available to students through a dedicated online link.

We included the link in an invitation message and forwarded the text to the deans. Then,

each university autonomously decided the most effective way to engage the students in

the survey (some acted via the students’ representatives, other posted messages in the

students’ electronic board, other used emails). The data was collected in November 2020

at the University of Padova, that served as a pilot, and between April and July 2021 at all

other Universities. We allowed all interested students to respond to the survey, but since

our experiment requires the students to imagine themselves after their specialisation, to

minimise hypothetical bias we only use data for students enrolled in the fourth to final

(sixth) year and who stated that they are planning to attend a specialisation course.

3.2 Sample selection

We collected data on 1,225 respondents who aim to pursue a specialisation - the oth-

ers were automatically excluded from completing the DCE task by the survey instru-

ment. From this sample, we dropped 18 non-Italian students, 6 students who listed a

non-European favourite country, 13 students who ticked the strictly-dominated job offer,

thereby failing the rationality test, 7 students with missing data on key covariates, and
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654 students enrolled in grades 1-3 and excluded from our analysis. Our final sample

includes 527 respondents, each completing 16 choice tasks, for a total of 8,432 choices.

3.3 Sample representativeness

A relevant issue in terms of the external validity of our findings concerns sample repre-

sentativeness. While all students at each participating university were invited to take

the survey, not all of them did so. This non-response problem may lead us to analyse a

sample that potentially does not represent the reference population. To assess the rep-

resentativeness of our sample, we obtained population-level statistics on the age, gender

and number of students by University using data from the register of university students

held by the Ministry of Education (Anagrafe Nazionale degli Studenti). We then used

minimum entropy balancing (Hainmueller, 2012) to reweight our sample to closely match

population level statistics on age, gender and macro-regions (North, Centre and South

of Italy). Table 2 shows how the original and the reweighted sample compare to the

population level statistics. We conclude that reweighting attributed relatively less weight

to respondents from Northern Italy, that are over-represented in the sample. Descriptive

statistics on the socio-demographic characteristics of our sample are presented in Table

3. The Table compares the mean values of many variables of interest before and after

reweighting. Eventually, the sample looks very similar to the population along these

demographic variables, and the impact of reweighting is marginal.

3.4 Choice task checks

After completing the choice task, we prompted students with some questions about the

choice tasks. Following Xie et al. (2020), we asked respondents about their self-reported

difficulty level of understanding and answering to the DCE task. On understandability,

all subjects in our final sample reported that the task was either very clear (65%) or clear

(35%), and no subject stated that it was unclear or very unclear. On difficulty, 52% of

subjects rated the tasks as not difficult, 46% as difficult, and 2% as very difficult. Overall,

the results support the acceptability of the task from respondents, and confirm the initial

views of the medical student representatives in Padova, who deemed the choice tasks as

feasible in a pre-test phase.

We also asked students to rank the listed job attributes according to their self-assessed
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importance. We found that the average ranking of self-assessed attributes’ importance

mirrors the ranking of attributes by the average WTPs that we estimate from the mixed

logit model. Overall, these findings reassure us about the internal consistency of the

choices.

Finally, we also directly inquired those students who participated in 2021 about how

much they think the Covid-19 pandemic affected their decision to move abroad. Close to

69% of respondents reported that Covid-19 had no impact on their migration intention,

20% have a stronger preference to stay, and 11% have a stronger preference to move. As a

result, we believe that - if anything - our setup could be overestimating the willingness to

pay to stay in the home country that students may manifest after the Covid-19 pandemic

is over.

4 Empirical methodology

Our analysis is rooted in the random utility framework (McFadden et al., 1973), and we

assume that decision makers maximise their expected utility - which depends on alter-

natives’ attributes - subject to random errors. In our model, individual i in a sample of

size N obtains utility from choosing a job alternative j in a choice set t. Thus, the utility

function of the individual can be represented as:

Uijt = ASCj + αiIncomejt +Xjtβi + εijt (1)

where i = 1, . . . , N ; t = 1, . . . , 16; j = 1, 2, 3 - where 3 is for opt-out. ASCj is a vector

of alternative specific constants, that capture the mean value of the error term εijt for

a given alternative and account for potential order biases in picking jobs located in the

left or right column of the screen; Incomeijt is the income level of alternative j in task t,

Xjt is a vector of a non-monetary job attributes (that include professional development

opportunities, job security, working conditions, match of skills with job content, and

country of the job) of alternative j in task t, and αi and βi are individual level parameters

attached to these job attributes. We also assume that the error term is extreme-value

distributed, with variance µ2
i (π

2/6).

Under standard assumptions on the preferences of students, and after choosing a

distribution for the parameters αi and βi, the probability of choosing one of the proposed

alternatives can be estimated with a mixed logit model (McFadden and Train, 2000).
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In this “preference space” representation of the model, coefficients αi and βi identify

the preferences of individual i for income and the other job attributes. We can alter-

natively express such preferences in terms of individuals’ willingness-to-pay (WTP) for

the non-monetary job attributes, which are given by the marginal rate of substitution

between income and any other non-monetary job attribute a:

WTP a
i = MRSa,Income

i =
βi,a

αi

(2)

As a result, the assumptions on the distribution of the preference coefficients determine

the distribution of the WTPs. A standard choice is to assume a normal distribution for

each of the non-monetary attributes and to keep the income parameter constant across

individuals. While this choice is very convenient from a modelling perspective, as it

implies that the WTPs follow normal distributions, in our application it may be rather

untenable to assume that all future doctors have the same preference for income. An

alternative practice, which allows for heterogeneity in preferences for income, is to assume

that the income coefficient has a log-normal distribution. This choice would ensure that

the income effect would be positive, but the resulting WTP distributions may be highly

skewed, leading to unrealistic estimates of the mean and standard deviation of WTPs

(Train and Weeks, 2005; Hole and Kolstad, 2012).

A workaround to these limitations of the preference space is to re-parametrise the

model and estimate it in the “WTP-space”. More specifically, Equation 1 can be re-

written in terms of attributes’ WTPs by factoring out the income parameter, and by

making assumptions for the distributions of the WTPs attached to each job attributes

instead of the parameters. As a result, the model can be represented as:

Uijt = αi[ASCj + Incomejt +Xjt(
βi

αi

)] + εijt

= αi[ASCj + Incomejt +XjtWTPi] + εijt (3)

Following Hole and Kolstad (2012), we assume normal distributions for the WTPs of

the job characteristics and a log-normal distribution for the income parameter αi. The

model is estimated using simulated maximum likelihood and allowing for the clustering
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of standard errors by individual.7

While the model described thus far allows to estimate a distribution of individual-level

WTPs, the heterogenity in WTPs across individuals is allowed to depend on unobservables

only. However, in order to understand selection into migration, we would like to describe

how future doctors’ WTP for job location depends on the observable socio-demographic,

cognitive and non-cognitive characteristics presented in Section 2.1. We let individual

i’s trait T be defined in terms of a dummy variable Ti. For example, Ti could represent

the gender variable “Female”, which takes a value of 1 if individual i is female and 0 if

male. We also express vector Xjt as Xjt = (Countryjt, X̃jt), where Countryjt is a dummy

variable representing job location, that takes a value of 0 if the location is Italy and 1 if

the job is located abroad, and the vector X̃jt collects the other job attributes. We can

then assess how the WTP for jobs located in Italy vs. abroad varies across levels of Ti by

specifying our model as follows:

Uijt = αi[ASCj + Incomejt + X̃jt
˜WTPi+

+WTP c0
i Country × (1− Ti) +WTP c1

i Country × Ti] + εijt (4)

Equation 4 allows for heterogeneous distributions WTP c0
i and WTP c1

i of the WTP for

job location across the two groups defined by Ti.
8 The caveat of this specification is that

the income parameter αi remains homogeneous in its distribution across the two groups.

Considering that income is expressed in purchase-power-parity terms across countries, and

that we reminded respondents about this interpretation before carrying out the choice

tasks, we deem this as an acceptable restriction. An alternative strategy could have been

to estimate the model separately in each of the sub-samples defined by Ti. However, we

prefer the specification with interaction terms to facilitate hypothesis testing of whether

the distributions of the WTP for job location across the two groups defined by Ti are

significantly different or not in terms of their mean and SD.

Finally, we are also interested in understanding how the distributions of WTPs for

job characteristics change by job location. Whether doctors value job characteristics

7We set the number of draws to 5,000 after verifying the stability of the estimated WTPs to a different
number of draws ranging from 1000 to 5,000.

8For traits measured using a continuous variable, we distinguish between subjects with a value of the
trait above and below the median.
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differently at home or abroad is important to design jobs that may incentivise young

doctors to work in their home country. In order to do this, for each of the job attributes

X̃a
jt in vector X̃jt, we augment our baseline model in Equation 3 with an interaction term

between Countryijt and X̃a
jt,

Uijt = αi[ASCj + Incomejt +XjtWTPi + Country × X̃a
jtWTPi

ca] + εijt (5)

where the term WTPi
ca attached to Country × X̃a

ijt represents the additional amount of

money an individual is willing to sacrifice in order to have a higher level of job character-

istic X̃a
jt abroad. We do this separately for each job attribute X̃a

jt in vector X̃jt.

5 Results

5.1 Willingness to pay for job location

5.1.1 Main results

Table 4 shows the estimated WTPs from the mixed logit model outlined in Equation 3.

Column (1) reports the estimated means of the distribution of job attributes’ WTPs, and

Column (2) reports the estimated SDs. The first result of the paper is that future doctors

display a negative and significant WTP for jobs located abroad. On average, they would

be willing to give up on e13,515/year for a job located in Italy instead of their favourite

European country, the highest WTP estimated among all job attributes. However, this

average result hides significant heterogeneity due to unobservable factors, as among all

attributes, job location WTP also has the highest SD, equal to e17,216. Figure 1 shows

the distribution of the posterior individual level WTPs for going abroad, estimated using

the method proposed by Revelt and Train (2000). On the basis of these estimates, we can

trace out two groups of students: those who would be willing to pay to stay in Italy and

those who would be willing to pay to go abroad. In particular, we find that 84.2% of the

students have a mean WTP of e17,562 to stay back in Italy and 15.8% of the students

have a mean WTP of e7,841 to move to their favorite European country.
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5.1.2 Heterogeneity by observed factors

Figure 2 reports the means of the WTP distribution for jobs located in respondents’

favourite European country and their 95% confidence interval estimated by individual

background variables (panel a) and personality traits (panel b). The results are obtained

from estimating Equation 4, and each row is for a different trait. Characteristics for which

the mean WTP difference across groups is significant are marked with significance stars.9

When start by analysing the role of background characteristics. First, within our sam-

ple of highly-educated medical students we find no evidence of a gender gap in migration

intentions, as measured by students’ WTP to move abroad (the absolute value of the

WTP difference, ∆WTP , is equal to e170, p-value>0.1). This is consistent with findings

by Docquier et al. (2009), who argue that the observed gender differences in brain drain

should mostly be attributed to unequal access to higher education by gender, and by Doc-

quier et al. (2012), who show that skilled women are not more internationally migratory

than skilled men.

Moreover, we do not find evidence that attending medical schools outside of the re-

gion of birth is a predictor of migration intentions (∆WTP=e13, p>0.1), suggesting that

early internal migration for obtaining a medical degree is not a good proxy of migration

intentions for working abroad. We also fail to find statistically significant differences in

migration intentions among students with high and low family income (∆WTP=e864,

p>0.1), implying that resource constraints do not seem to matter very much to shape mi-

gration intentions. In line with Grogger and Hanson (2013), we instead find that students

with highly educated parents are more willing to migrate than those with low educated

parents (∆WTP=e3858, p>0.1). The WTP difference among the two groups is large,

but as few medical students have low-educated parents the gap is not significant. Con-

sistent with Botezat (2022), we also find that students who report that they want to

become a doctor to keep a family tradition alive are significantly more willing to migrate

than the others (∆WTP=e5217, p<0.05). So long as valuable occupation-specific knowl-

edge is transmitted within the family, this finding implies a negative selection of the pool

of left-behind doctors. Contrarily, we estimate no statistically significant difference in

the mean WTP for future doctors willing to specialise in clinical or surgical specialties

9Significance levels are not adjusted for multiple comparisons. The corresponding SDs are reported
in Appendix Figure A2. The Figure shows scant evidence of heterogeneous effects on the dispersion of
these WTP distributions.
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(∆WTP=e2440, p>0.1), reassuring for the balance of the skill composition of future

doctors willing to remain in Italy.

Furthermore, we find that individual-level push and pull factors, as well as correlates

of migration preferences, are strong predictors of migration intentions. For instance,

students with a partner (see e.g. Mincer, 1978) have a far more negative WTP for jobs

located abroad (∆WTP=e4275, p<0.05), and so do students willing to specialise in their

own university (∆WTP=e7968, p<0.01), while students who know the language spoken

in their favourite foreign European country (∆WTP=e6824, p<0.05) or have personal

ties there (∆WTP=e4415, p<0.05) are more willing to migrate.

Finally, we investigate whether individual cognitive abilities also matter for migration

intentions. Consistent with the assignment mechanism described in Appendix D, students

scoring higher at the national standardised entry test are those who choose first, and

eventually the best students choose to attend the best universities, that end up having

a higher minimum entry score. Several Italian research institutes provide measures of

medical degree course quality in Italy, and the most well-known one is produced yearly

by CENSIS - a think tank. We take attendance of a university with a CENSIS score

above vs. below the median as an indicator of high vs. low cognitive abilities of students.

Consistent with Bütikofer and Peri (2021), we find that students with higher cognitive

abilities (i.e., enrolled in the best Italian medicine schools) are more willing to migrate

(∆WTP=e5165, p<0.05), with potentially relevant implications for the skill composition

of the pool of remaining doctors.10 Instead, we do not find significant differences in WTP

by students’ GPA within university (∆WTP=e2227, p>0.1). This is likely due to the

fact that there is limited variation in the skill composition of students within universities

after the initial selection by ability, so that GPA is a poor proxy of cognitive abilities.

Moving to the distinctions by personality traits, the small existing literature in eco-

nomics on the association between the big-5 personality traits and migration (Ayhan

et al., 2020; Fouarge et al., 2019; Bütikofer and Peri, 2021) finds that openness to expe-

riences, extraversion and adaptability are positively associated with migration intentions

and actual migration outcomes.11 While our results also suggest that future doctors

with higher openness and extraversion are more likely to migrate, the differences are

10This finding could also suggest that the best universities shape the migration intentions of students.
While we are not able to distinguish between these two stories, their implications for the skill composition
of remaining doctors is rather comparable.

11Additional studies in the psychological literature include Jokela et al. (2008), and (Jokela, 2009)
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not significant(∆WTP=e2366, p>0.1, for openness, and ∆WTP=e1597, p>0.1 for ex-

traversion).

Moreover, consistent with Caliendo et al. (2019), we find that individuals with higher

internal (external) locus of control scores are more (less) willing to migrate, and we also

see that individuals with higher self-efficacy are more willing to migrate (Hoppe and

Fujishiro, 2015). However, even in these cases the uncovered differences are too small to

be significant (∆WTP=e1366, p>0.1 for internal locus of control; ∆WTP=e1900, p>0.1

for external locus of control; ∆WTP=e1984, p>0.1 for self-efficacy). Finally, consistent

with Winter-Ebmer (1994), and Polavieja et al. (2018), we find no statistically significant

evidence that intrinsic vs. extrinsic motivation to become a doctor matters for migration

intentions (∆WTP=e1178, p>0.1 for intrinsic motivation and ∆WTP=e2724, p>0.1

for extrinsic motivation).

The limited impacts of personality on migration intention estimated by our DCE in

comparison with some other studies in the literature may depend on our research de-

sign, that prompts students to choose between Italy and their favourite foreign European

country. As shown by Fouarge et al. (2019), personality plays a central role to explain mi-

gration to culturally distant locations, while it has a lower impact for destination countries

that are percevied as close by subjects. In addition, we are investigating heterogeneous

effects by personality within a sample of highly-skilled and highly educated individuals,

where there may be less variation in personality than in the general population.

Despite these limitations, there are, however, some traits for whom we do find eco-

nomically and statistically significant heterogeneous effects. First, consistent with Jaeger

et al. (2010), we find that risk tolerance is positively related with migration intentions

(∆WTP=e5723, p<0.01).12 Moreover, more altruistic medical students are more willing

to migrate (∆WTP=e10273, p<0.01), and so do students with higher levels of compet-

itiveness (∆WTP=e4405, p<0.1). On the one hand, altruistic doctors are more likely

to forego personal benefits for the sake of patients’ benefits (see Galizzi et al., 2015, for

a review of the economic literature on altruism in the medical profession). On the other

hand, Buser et al. (2021) find that competitiveness is a strong and consistent predictor

of labour market success in terms of both income and occupation quality. Our findings

12Medical migration decisions also depend on the relative career and clinical uncertainty faced by
physicians across countries. For instance, using data from the MABEL survey, van der Pol et al. (2019)
conclude that more risk averse British GPs migrate to Australia due to lower career and clinical uncer-
tainty in Australia than the UK.
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may suggest that migration is one of the means by which the more competitive reach

success. Overall, these results deliver important and somewhat worrisome implications

for the quality of the pool of doctors that are willing to remain in Italy.

5.2 Willingness to pay for other job attributes

5.2.1 Baseline results

The WTP estimates for the other job characteristics included in our job descriptions are

also reported in Table 4.

In terms of effects on the mean of the preference distribution, we find a positive and

significant coefficient of 0.126 on income, which suggests that the probability of choosing

a job increases with higher salary. We also estimate that future doctors have a mean

WTP of e6,572 for having some development opportunities and a much higher WTP

of e10,998 for having good development opportunities with respect to the baseline of

poor development opportunity jobs. Job security is also important: compared to the

reference level of a fixed-term two-year job contract with no renewal chance, a two-year

contract with a 50% renewal chance has a higher valuation amongst the students, with

a mean WTP of e11,800 and e8,878 for that of a permanent contract. When it comes

to skill mismatch, we see that - with respect to other job attributes - students have a

low willingness to pay for avoiding a job for whom they are overskilled. This may partly

depend on the fact that we are offering jobs as medical specialists, and students may

perceive that there is limited potential for skill mismatch. Finally, we see that working

conditions are highly valued, and students are willing to pay a high sum of e12,740 to

have a job with adequate workload with little overtime work and night shifts as opposed

to having a high workload with frequent overtime work and night shifts.

We also estimate that there is substantial unobserved heterogeneity in preferences

for these job attributes, as witnessed by the significant and sometimes very large SDs.

The heterogeneity in WTPs also emerges clearly in Figure 3, where we plot the posterior

distributions of the individual-level WTPs.

5.2.2 WTPs by home and abroad

The large unobserved heterogeneity of future doctors’ WTPs for several job attributes

depicted in Figure 3 deserves further investigation. For instance, it is remarkable to see
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that individuals’ WTP for a permanent job is markedly heterogeneous, and spans a large

range of positive and negative values. In this Section, we investigate whether part of this

unobserved variability depends on the heterogeneity of future doctors’ preferences for the

attributes of jobs located in Italy or in their favourite foreign European country.

Thus, in Table 5, we report the WTP estimates of job characteristics for jobs located in

Italy and abroad obtained from Equation 5, and test whether the differences are statisti-

cally signficant. Apart from good working conditions, which is valued equally in home and

foreign countries, we find significant WTP differences between home and abroad in every

job attribute level. We see that future doctors have a very high WTP for a permanent

job contract in Italy , but would prefer a temporary job contract with renewal possibility

in their favourite foreign European country. We also see that, consistently, professional

development opportunities are highly valued by them for jobs located in Italy, but not

as much for jobs located abroad. And finally, we see that they do not mind being low

skill-matched in jobs located in Italy, but are really averse to this in foreign countries.

Taken together, these results suggest that Italian medical students are more prone to

permanently settling down in Italy than in their favorite foreign European country. They

are instead willing to go abroad for a short period of time in jobs that do not seem too

challenging for them, to explore the life and work conditions there, with the option of

settling there for the long-term. These are important findings, as they suggest that Italian

medical students look for different jobs in Italy and abroad, and although they are willing

to give up on a considerable share of their salary to stay in Italy (see Section 5.1), they

may choose to move abroad at least for a period if they cannot find jobs with desirable

characteristics in Italy.

6 Robustness Checks

In Appendix E we report the results of several sensitivity tests. First, Appendix Tables

A3 and A4 report results when we exclude respondents whose favourite European country

is the UK - not any longer a EU member since 2020. Second, Appendix Tables A5 and

A6 report the estimates obtained without the use of sampling weights. Third, Appendix

Tables A7 and A8 show the estimates using a conditional logit model - that overlooks

the heterogeneity of individual preferences - instead of the mixed logit one. As can be
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seen, our main qualitative conclusions remain unchanged.13 Finally, given that our choice

task requires students to trade off among several attributes, in Appendix F we investigate

the potential role played by attribute non-attendance using the approach based on latent

class models championed by Scarpa et al. (2009). The results analysis broadly confirms

our main findings.

7 Conclusion

In this study, we have used a Discrete Choice Experiment to investigate the migration

intentions of medical students in Italy. We have allowed students to choose among jobs

characterised by multiple attributes, including location, income, job security, professional

development opportunities, working conditions and skill match. Analysing the resulting

choices through a mixed logit model, we have assessed that future doctors have on average

a large and positive willingness to pay to work in Italy, but there is also substantial

heterogeneity.

We have related this unobserved heterogeneity to background characteristics of stu-

dents and to their personality traits. Our findings provide evidence of positive selection

into migration on the basis of several background characteristics (including attendance of

a high-quality medical school and willingness to become a doctor due to a family tradi-

tion) and personality traits (including altruism, risk aversion and competitiveness) that

are generally associated with positive long-run outcomes as doctors and in the labour

market. These findings bring new and perhaps worrisome news in terms of the selection

of migrating young doctors.

We have also analysed students’ willingness to pay for other job attributes, and

whether attributes’ attractiveness depends also on job location. Our results suggest that

future doctors prefer permanent contracts in Italy and temporary contracts with renewal

possibilities abroad. Consistently, good professional development opportunities matter for

them more in Italy than abroad. In addition, future doctors would not like to be under-

skilled abroad - as they may already be facing other difficulties correlated with settling in

a new environment - but do not mind it in Italy - where they are inclined to settle for the

13Following Equation 1, we have also estimated our baseline mixed logit model in the preference space
instead of the WTP space, and obtained the distribution of the implied WTPs using simulations. The
results are consistent with the ones obtained from the estimation in WTP space, although slightly larger
in magnitude in line with findings by Hole and Kolstad (2012), and are not reported.
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long-term and might be willing to undergo training. On the contrary, their preferences for

good working conditions (workload, overtime work, night shifts) are comparable across

jobs located both in Italy and abroad.

These findings have implications for the design of job contracts for retaining young

physicians. Although future Italian doctors are willing to forego a non-negligible share of

their salary to work in Italy, the data tell us that many migrate to find jobs abroad. As

shown in the counterfactual simulations developed in Appendix G, this share of migration

would increase substantially as the quality of the Italian job declines. Considering that

future doctors are very keen on obtaining jobs in Italy with good working conditions and

professional development opportunities, these findings suggest that the jobs they could

get in Italy may lack these features - suggesting a potential area of intervention in order

to help retain young doctors.

Future doctors in our sample also prefer fixed-term renewable jobs aborad and perma-

nent jobs in Italy, and consistently have lower WTP for professional development oppor-

tunities abroad than in Italy. One possible interpretation of these findings suggests that

prospective doctors who plan to migrate may initially view their migration as a temporary

arrangement. However, their preferences may shift once they settle in their new country,

and they may decide to remain there.14 Considering that the doctors in our study display

a preference for well-paying jobs and that salary adjustments are relatively easier to make

compared to other job aspects, policies that offer tax incentives to expatriates who return

to their home country could facilitate the process of returning migration.15

With the recent occurrence of the global Covid-19 pandemic and a projected shortage

in medical personnel in many countries in the near future, this paper offers important

guidelines for framing policy in order to retain medical doctors and incentivise those who

have already emigrated to return.

14For instance, Adda et al. (2022) show that roughly 50% of Turkish immigrants in Germany are still
in the country after 15 years from migration, Jensen and Pedersen (2007) report that 30% of EU-12
immigrants in Denmark have not left the country after 10 years, and according to OECD (2008) only
18% of immigrants in the US have left the country after 5 years.

15An example of such policies is the “Controesodo” scheme established by the Italian Government
in 2010 (see e.g. Bassetto and Ippedico, 2022; Creanza, 2023). This specific policy granted a large tax
discount for college-graduate emigrants returning in Italy. Eligibility was conditional on residence abroad
for at least 2 years and pre-migration residence in Italy for at least 2 years. As a result, the policy itself
may have generated incentives for temporary migration. However, our finding that future doctors prefer
2-year renewable jobs abroad over 2-year fixed term ones seems to suggest that their preferences are
not solely shaped by the eligibility conditions for this policy. Otherwise, we should have detected no
difference in their WTPs for 2-year renewable and non-renewable jobs abroad.
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Figures and Tables

Figure 1: WTP distribution for jobs located in respondents’ favourite European country.

Notes: The vertical bar indicates the mean of the distribution.
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Figure 2: Mean of WTP distribution for jobs located in respondents’ favourite foreign
European country, by individual background variables and personality traits.

a. Background variables

b. Personality traits
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Figure 3: WTP distribution for non-monetary and non-geographical job attributes.

Notes: Vertical bars indicate the mean of each distribution.
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Table 1: Job attributes and their levels

Attribute Levels

Location Italy
Your favourite European foreign country

Annual net income (PPP adjusted) e20.000
e30.000
e40.000
e50.000
e60.000
e75.000

Job security 2-year fixed term contract, non-renewable
2-year fixed term contract with 50% renewal probability
Permanent job

Professional development opportunities Limited opportunities for research and training
Some opportunities for research and training
Good opportunities for research and training

Working conditions High workload with frequent overtime work and nightshifts
Adequate workload with little overtime work and nightshifts

Match of skills with job content Your skills are higher than required by the job
Your skills are exactly matched to what is required by the job
Some of your skills are lower than required by the job
and need further development
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Table 2: Sample representativeness

Variable Population mean Sample mean Reweighted sample mean

Female 0.524 0.588 0.525
Age 23.90 24.73 23.91
Student shares by region
North-East 0.284 0.402 0.284
North-West 0.172 0.175 0.171
Centre 0.379 0.228 0.379
South 0.165 0.195 0.165

Observations 6,599 527 527
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Table 3: Descriptive statistics

Variable Sample mean Reweighted sample mean

Female 0.588 0.525
Born in the university’s region 0.571 0.606
Parents have a secondary education degree or higher 0.705 0.726
Family income above e2,300 0.590 0.619
Has a partner 0.619 0.602
GPA above median by university 0.410 0.444
Wants to specialise in own university 0.353 0.371
Clinical (vs.) surgical specialty 0.624 0.631
Ever visited fav. EUR country 0.729 0.744
Knows lang. of fav. country 0.324 0.324
Has personal ties in fav. country 0.264 0.259

Observations 527
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Table 4: Baseline WTP-space mixed logit estimates. Mean and SD.

Variable Mean SD

Income (αi) 0.126*** 0.106***
(0.009) (0.008)

Job location WTP - reference: Italy
Favourite foreign EUR country -13,515*** 17,216***

(1,298) (1,501)
Professional development opportunities WTP - reference: poor dev. opp.
Some dev. opp. 6,572*** 8,182***

(947) (1,122)
Good dev. opp. 10,998*** 7,641***

(941) (934)
Job security WTP - reference: fix-term,non-renewable job
Fixed-term job, 50% renew prob. 11,800*** 4,920***

(838) (1,185)
Permanent job 8,878*** 13,071***

(1,009) (971)
Working conditions WTP - reference level: poor
Good working conditions 12,740*** 8,408***

(830) (996)
Match of skills with job content WTP - reference: higher than needed
Exactly matched 3,711*** 5,809***

(905) (1,539)
Lower than needed 3,002*** 8,849***

(925) (919)
ASC1 -37,686*** 5,115***

(1,658) (791)
ASC2 -39,961*** 2,931***

(1,761) (854)

Choices 8,432
Subjects 527

Notes: This table reports estimates obtained from Equation 3. Observations are weighted to match

the population level statistics of the share of females, age and share of students by macro-regions. Robust

standard errors in parentheses. *, p<.10, ** p<.05, *** p<.01.
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Appendices

A Additional figures and tables
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Figure A1: Choice task introduction and example

We now ask you to imagine that you have just completed your preferred specialization course and are looking for a job as a hospital doctor in
your field of specialization. The next section will present a series of hypothetical scenarios. We will ask you to choose from some hypothetical
job offers. Each scenario will contain two jobs, called ”Offer A” and ”Offer B”. You will be asked to choose whether you prefer Offer A, Offer
B, or neither. Each offer will be described using six characteristics, which we present below. Please read this information before proceeding.

1. Professional development opportunities. It refers to the opportunities for further research and training. Possible levels: Limited,
Some, Good .

2. Annual net income. For open-ended contracts, the reported income is for the first two years, then assumes an increasing profile of
about 5% every 2 years. If the work refers to a foreign country where the cost of living is higher (lower) than in Italy, assume to
earn proportionally more (less) in order to maintain your purchasing power equal to what you would have in Italy with that sum.
Possible levels: e20, 000, e30, 000, e40, 000, e50, 000, e60, 000, e75, 000.

3. Job security. It refers to contract duration. Possible levels: 2-year fixed-term contract non-renewable; 2-year fixed-term contract
with 50% probability of a permanent position afterwards; Permanent position.

4. Working conditions. Possible levels: High workload, with overtime, availability and very frequent night shifts; Adequate workload,
with overtime, availability and infrequent night shifts.

5. Match of skills with job content. Possible levels: Some of your skills are lower than those required by this job and need to be
developed; Your skills are in line with those required by this job; Your skills are higher than those required by this job.

6. Country. Possible levels: Italy; Your favorite European foreign country.

Imagine that you have just completed your preferred specialization course and are faced with the following 

job offers for hospital doctor positions in your specialization. Which would you choose:  A, B, or neither 

of the two? 

 
 Job A Job B Opt- 

Out 

Professional 

development 

Opportunity 

 

Good opportunities for 

further research and training 

 

Limited opportunities for 

further research and training 

 

 

Income (PPP 

adjusted) 

 

€40,000 €40,000  

Job security 

 

Permanent position 2-year temporary contract with 

50% chance of a permanent 

position afterward 

 

 

Working 

Conditions 

 

High workload with frequent 

overtime work and night 

shifts 

 

Adequate workload with little 

overtime work and night shifts 

 

 

Match of skills 

with job content 

Your skills are exactly 

matched to what is required 

by the job 

 

Some of your skills are lower 

than required by the job and 

need further development 

 

 

Country 

 

Your favourite foreign 

European country 

 

Italy  

Which would you 

choose?                                                      
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Figure A2: SD of WTP distribution for jobs located in respondents’ favourite foreign
European country, by individual background variables and personality traits.

a. Background variables

b. Personality traits
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Table A1: Distribution of favourite foreign European countries in the final sample

Country Sample share

United Kingdom 21.25
Spain 18.98
Switzerland 11.76
France 10.63
Germany 10.06
Netherlands 6.83
Portugal 3.23
Denmark 2.85
Ireland 2.66
Norway 2.66
Austria 2.47
Sweden 1.9
Belgium 1.52
Finland 1.33
Greece 0.57
Poland 0.38
Croatia 0.19
Cyprus 0.19
Luxembourg 0.19
Malta 0.19
Slovenia 0.19

Observations 527
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Table A2: Distribution of respondents in the final sample by region and university

University Sample size Sample share

North-east
Bologna 7 1.3
Ferrara 80 15.2
Padova 88 16.7
Udine 37 7.0
North-west
Genova 37 7.0
Milano Statale 55 10.4
Centre
Pisa 92 17.5
Roma “Campus biomedico” (private) 17 3.2
Roma “Sapienza” 11 2.1
South
Bari 50 9.5
Catanzaro 5 1.0
Molise 48 9.1

Total 527 100.0
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B Income levels definition

We decided the income levels based on data from the OECD (2019) on the average specialists’ net

income levels in European countries. After adjusting for PPP between Italy and the other countries,

the observed average salaries vary from e31,600/year to e115,400/year, and the average Italian doctor’s

salary is e45,500/year. The key limitation of the OECD data is that they refer to the whole population

of MDs, and therefore they do not represent starting salaries of medical school graduates immediately

after finishing their specialisations. Anelli (2019) used Social Security (INPS) data for Italy to trace the

earnings profiles of medical doctors. According to his data, the ratio of the earnings of doctors right after

the end of specialisation and doctors at the middle of their career is roughly equal to two-thirds. In the

absence of better data regarding the starting salaries of specialists in the different European countries,

we use this principle to deflate the average salaries reported in the OECD data and compute reasonable

starting salaries offered to newly specialised doctors. Under these assumptions, we use a lower bound for

net entry yearly salary equal to e20,000 and the upper bound of e75,000. These income levels are all

PPP adjusted using Italy as a benchmark. We also assumed that these PPP adjusted net income levels

could appear across all countries considered in the study even though at the time of our survey the top

(or low) end income levels may be more common in some countries than the others. Nevertheless, in

Italy, the e75,000 income level is uncommon but nothing unheard of. For example, Anelli (2019) reports

that among newly-specialised medical graduates there is a positive probability of being even in the top

1% of the income distribution in Italy. The relatively large income range also provides sufficient room

for the elicitation of the underlying valuation of desirable jobs which may be not often seen at the time.

This strategy is commonly used in the DCE studies for the purpose of product or policy design. In the

meantime, to obtain a design with good properties such as efficiency and balance, we should refrain from

imposing constraints to the experimental design unless certain combinations are absolutely implausible,

which were not identified in our case.

C Survey instruments

This Appendix describes the survey instrument used to measure personality traits of respondents. Unless

otherwise stated, answers to each item had to be reported on a 5-point ordinal Likert scale, with 1

meaning “strongly disagree” and 5 meaning “strongly agree”. For each trait, we obtained a single

index measure by standardizing the answers to each item in the final sample and then summing across

items. Trait measures obtained with this simple method were highly correlated to the ones we estimated

with polychoric principal component analysis (PPCA), but we preferred the former method because of

convergence problems for the PPCA in some cases. We now turn to describe the survey instruments in

detail.

– Self-Efficacy : We use three questions from Chen et al. (2001)

1. I will be able to achieve most of my goals that I have set for myself

2. Compared to other people, I can do most tasks very well

45



3. I try to avoid competition with others (reversed)

The original scale consists of 14 items. Non et al. (2022) exploit data collected on the full scale

from university students (N=240) in a laboratory experiment and select three items that jointly

have the highest correlation with the full scale (0.94 for the three mentioned items). In order to

reduce survey length, we follow their selection.

– Competitiveness: We again follow Non et al. (2022) and use the following three (out of fourteen)

items from the Revised Competitiveness Index:

1. I try to avoid competition with others (reversed)

2. I don’t like competing against other people (reversed)

3. I like competition

– Locus of control : We use a six-item scale as described in Lumpkin (1985)

1. When I make plans, I’m almost sure that I’m going to make them work

2. Getting people to do the right thing is a matter of skill, luck has nothing to do with it

3. What happens to me depends only on my choices

4. Many of the sad things in people’s lives depend in part on bad luck

5. Getting a good job mostly depends on being in the right place at the right time

6. Many times, I feel that I have little influence on the things that happen to me

– Big-5 personality traits: We use an 11-item scale as used in the Survey of Health, Ageing and

Retirement in Europe (SHARE). The following items are included in the scale.

I see myself as a person. . .

1. . . . who is reserved

2. . . . who usually trusts

3. . . . who usually tends to be lazy

4. . . . relaxed, who handles stress well

5. . . . who has few artistic interests

6. . . . extroverted, sociable

7. . . . who tends to be laughed at by others

8. . . . who works accurately

9. . . . who gets nervous easily

10. . . . who has an active imagination

11. . . . caring and kind to almost everyone
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Items 5 and 10 relate to Openness; items 3 an 8 to Conscientiousness; items 1 and 6 to Extraversion;

items 2, 7 and 11 to Agreeableness; items 4 and 9 to Neuroticism.

– Intrinsic and extrinsic motivation: We framed the following 7 questions after a detailed literature

review on intrinsic and extrinsic motivation (Ryan and Deci, 2000; ?). Items 1 to 4 refer to intinsic

motivation, 5 to 7 to extrinsic motivation.

What is your motivation for becoming a doctor?

1. . . . Sense of calling

2. . . . Personally rewarding work

3. . . . For doing well to others

4. . . . Intellectual curiosity

5. . . . Financial rewards

6. . . . Social status

7. . . . Family tradition

– Risk attitude: We used the following four items as used by the MABEL survey (Szawlowski et al.,

2020): Please indicate your willingness to take risks. . . (1 representing “not at all willing” and 5

“very willing”)

1. . . . in general

2. . . . in the financial sector (e.g. investing with uncertain results)

3. . . . professionally (e.g. publicly doubting a colleague)

4. . . . clinically (e.g. recommending controversial treatment)

– Altruism: We used the following two questions from Falk et al. (2016)

1. “Are you inclined to donate to a good cause without expecting anything in return?” (1

represents “not at all inclined” and 5 “very inclined”)

2. Suppose you unexpectedly received e1,000. How much would you give to charity?

D Institutional background

Medical education and access to the medical profession in Italy are highly regulated. The degree course

in medicine lasts 6 years. During years 1-3 students spend most of their time in class and cover the basics

of medical theory. During years 4-6, they combine theoretical classes with medical practice in hospital

wards.

In total, 40 Italian universities offer degree courses in medicine - 35 are public and 5 are private. The

number of medical school seats available in every university is set every year by a decree of the Ministry of
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Education after consultations with the universities. Given severe oversubscription, seats are offered on a

competitive ground on the basis of the outcomes of an entry test. The test assesses general competences in

logical reasoning, biology, chemistry, physics and math, and is standardized across all public universities,

while each private university has its own test. Among public medical schools, the assignment mechanism

is akin to a serial dictator. Before taking the test, applicants are asked to rank-order all public medical

school and are then assigned to the highest choice with remaining seats, with students scoring higher at

the tests being assigned first. Private universities instead admit students on the basis of the ranking at

their own test.

According to data for 2019 from Almalaurea, a think-thank collecting information on universities

and college-to-work transition16, this selective access procedure makes it such that medical students are

positively selected with respect to the general population of college students in terms of their family

background and are more likely to come from academic high schools (the so-called licei).

In order to work as general practitioners (GPs) or specialists, medical graduates need to obtain a

specialization degree.17 Access to specialty courses is restricted and the number of available seats is set

by law. Vicarelli and Pavolini (2015) report that a severe oversubscription problem exists also at this

level, as the ratio of specialty training places over medical graduates is far below one, and close to 0.7.

Access depends on a weighted average of a national test (that covers general topics commonly covered

during medical degree courses and is common for both public and private universities) and applicants’

CV (the evaluation concerns their final grade at the medical degree, their grade point average, and the

quality of their dissertation). The assignment is again similar to a serial dictator, and the best candidates

are allocated first. Specialisation courses last between 3 and 5 years, depending on the specialty of choice,

and during their specialty training students receive a salary. The training of GPs is instead organized by

regions in dedicated schools. As a result, we exclude those students who plan to become GPs from our

analysis.

After specialisation, medical graduates start seeking jobs as specialists in private or public hospitals.

According to Almalaurea data for 202018, five years after graduation, more than 93% of the medical

school graduates are either already working as doctors or enrolled in a specialty course, and less than 1%

report to be unemployed.

16https://www.almalaurea.it/universita/profilo/profilo2020
17In addition, until 2020 those medical graduates willing to work as physicians needed to pass a national

qualification exam. This exam has then been abolished.
18https://www.almalaurea.it/universita/occupazione/occupazione18
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E Robustness tests

Table A3: Baseline WTP-space mixed logit estimates. Excluding respondents listing UK
as their favourite foreign European country. Mean and SD.

Variable Mean SD
Income (αi) 0.125*** 0.105***

(0.010) (0.008)
Job location WTP - reference: Italy
Favourite foreign EUR country -13,439*** 17,575***

(1,571) (1,484)
Professional development opportunities WTP - reference: poor dev. opp.
Some dev. opp. 6,145*** 8,040***

(1,016) (1,449)
Good dev. opp. 9,950*** 6,638***

(1,016) (1,331)
Job security WTP - reference: fix-term,non-renewable job
Fixed-term job, 50% renew prob. 11,237*** 6,523**

(1,123) (2,615)
Permanent job 9,467*** 12,798***

(1,591) (1,171)
Working conditions WTP - reference level: poor
Good working conditions 13,040*** 8,862***

(977) (1,153)
Match of skills with job content WTP - reference: higher than needed
Exactly matched 3,277*** 6,071***

(1,028) (2,104)
Lower than needed 2,675*** 7,438***

(1,055) (1,326)
ASC1 -37,258*** 5,169***

(2,109) (1,118)
ASC2 -39,093*** 3,988***

(2,268) (1,949)
Choices 6,640
Subjects 415

Notes: This table reports estimates obtained from Equation 3. Observations are weighted to match

the population level statistics of the share of females, age and share of students by macro-regions. Robust

standard errors in parentheses. *, p<.10, ** p<.05, *** p<.01.
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Table A5: Baseline unweighted WTP-space mixed logit estimates. Mean and SD.

Variable Mean SD

Income (αi) 0.107*** 0.075***
(0.005) (0.004)

Job location WTP - reference: Italy
Favourite foreign EUR country -13,473*** 19,149***

(996) (959)
Professional development opportunities WTP - reference: poor dev. opp.
Some dev. opp. 6,644*** 7,291***

(822) (1,160)
Good dev. opp. 11,479*** 8,330***

(799) (827)
Job security WTP - reference: fix-term,non-renewable job
Fixed-term job, 50% renew prob. 12,435*** 3,198

(727) (2,855)
Permanent job 10,131*** 14,481***

(917) (904)
Working conditions WTP - reference level: poor
Good working conditions 13,113*** 8,661***

(653) (667)
Match of skills with job content WTP - reference: higher than needed
Exactly matched 3,852*** 6,093***

(828) (1,140)
Lower than needed 2,835*** 7,060***

(756) (849)

ASC1 -38,952*** 5,383***
(1,112) (747)

ASC2 -40,764*** 849***
(1,220) (2,290)

Choices 8,432
Subjects 527

Notes: This table reports estimates obtained from Equation 3. Robust standard errors in parentheses.

*, p<.10, ** p<.05, *** p<.01.
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Table A7: Baseline WTP conditional logit estimates.

Variable WTP

Job location WTP - reference: Italy
Favourite foreign EUR country -10,894***

(1,046)
Professional development opportunities WTP - reference: poor dev. opp.
Some dev. opp. 8,947***

(958)
Good dev. opp. 12,750***

(1,005)
Job security WTP - reference: fix-term,non-renewable job
Fixed-term job, 50% renew prob. 13,130***

(922)
Permanent job 11,161***

(1,022)
Working conditions WTP - reference level: poor
Good working conditions 13,898***

(758)
Match of skills with job content WTP - reference: higher than needed
Exactly matched 4,843***

(1,027)
Lower than needed 4,278***

(987)

ASC1 -37,609***
(2,118)

ASC2 -40,006***
(2,217)

Choices 8,432
Subjects 527

Notes: Observations are weighted to match the population level statistics of the share of females,

age and share of students by macro-regions. Robust standard errors in parentheses. *, p<.10, ** p<.05,

*** p<.01.
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F Attribute non-attendance

An important assumption behind our results is that respondents consider all the attributes while making

their choices between the job offers. There is a growing body of literature that focus on the importance

of attribute non-attendance (ANA) - that is, how the results change if some individuals do not consider

some of the attributes in the choice sets (Scarpa et al., 2009). ANA occurs for two main reasons (Hei-

denreich et al., 2018). First, it can occur when respondents need to simplify complex choice tasks with

many different attributes due to limited cognitive capacity (Kahneman, 1973; Malhotra, 1982; Payne

and Bettman, 2001). This heuristic approach to decision making violates the assumption of continuous

preference on which consumer behaviour theory works (Campbell et al., 2008). Second, it can occur if

respondents consider one or more attributes to be unimportant. ANA that occurs due to the deeming of

some attributes to be unimportant represents preferences and is in line with consumer theory (Hensher,

2006; Ryan et al., 2009). Considering that respondents in our sample are high-ability medical students,

it is unlikely that limited cognitive capacity applies to our context. As a result, in what follows we will

assume that ANA occurs if respondents deem attributes as non-important and attach them zero value.

The existing studies generally use two different approaches to measure ANA – stated and inferred.

Stated ANA methods ask respondents which attributes they did not consider while making their choice

decisions. Inferred ANA methods, on the other hand, use econometric methods (usually some variant of

a latent class logit model) to estimate ANA strategies probabilistically (Hole, 2011; Scarpa et al., 2013;

Heidenreich et al., 2018). These approaches constrain the coefficients of the attributes that are considered

to be non-attended to zero. As our survey does not include state measures of attribute non-attendance,

we adopt one of the most widely utilised inferred ANA approaches, pioneered by Scarpa et al. (2009).

This approach exploits a latent class logit (LCL) model which assumes that there are C different classes

of respondents with one class following a full attendance strategy and each of the other (C-1) classes

following some kind of attribute non-attendance strategy. We assume that the income attribute is always

attended as it is unlikely that respondents do not consider the salary level of the job contract and also

because it is the numeraire attribute essential for calculating WTPs. That leaves 5 attributes and hence a

total of 25 or 32 attribute non-attendance strategies. Examples of ANA strategies include any one of the

attributes (say personal development opportunity) being non-attended, any two being non-attended and

so on. We further assume, following Scarpa et al. (2009) that the non-zero attribute coefficients across

the C classes are equal.

Mathematically, a utility function is used to represent each ANA strategy for individual i for alter-

native j at choice situation t:

Uijt(δc) = (β · δc)′xijt + ϵijt (1)

where β is a vector of marginal utilities or coefficients of the attributes to be estimated. They are

constant across the C classes. The vector xijt represents the attribute levels and ϵijt is an extreme value

distributed random error term. The vector δc contains only ones and zeros and multiplied with the vector

β, they represent different ANA strategies.

We ran into maximum log-likelihood convergence problems while running the 32-class (31 ANA
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strategies and 1 fully attended strategy) model. We even tried assuming that the working conditions

attribute is always attended based on other supporting evidence, bringing down the number of classes in

the LCL model to 16. Unfortunately, the model still did not converge. This is not surprising given that

we only have 527 respondents in our final sample.

Hence we decided to run several smaller LCL models with each non-attendance strategy separately

(always maintaining the full-attendance strategy as one of the classes in each of these LCL models).

Specifically, we ran 5 different LCL models:

1. Any one attribute is non-attended (6-class model with one attribute being non-attended in each

class and one class with all attributes being attended).

2. Any two attributes are non-attended (11-class model with 10 of the classes assuming any two

attributes being non-attended in some combination and one full-attendance class).

3. Any three attributes are non-attended (11-class model with 10 of the classes assuming any three

attributes being non-attended in some combination and one full-attendance class).

4. Any four attributes are non-attended (6-class model with 5 of the classes assuming any four

attributes being non-attended in some combination and one full-attendance class).

5. Five attributes are non-attended (2-class model with one class assuming all five attributes to be

non-attended and the other class assuming full attendance).

Table A9 shows the results from these 5 models. The columns show the average WTPs of each

attribute from the above mentioned models and their corresponding probabilities of being non-attended

or skipped. For example, in the 1-ANA model, where any one of the attributes are allowed to be non-

attended, the average WTP of going abroad is -e13,039 and the probability that the country attribute is

skipped is 0.364. The average WTPs are obtained as the non-zero attribute WTP (which is equal across

the classes where the attribute is attended) times the total probability that the attribute is attended to

(or 1− the probability of non−attendance). The non-attendance probabilities are calculated as the sum

of the class shares where the attribute is considered to be non-attended. The results show that regardless

of the ANA strategies assumed, the WTPs are quite stable across the models and in line with our main

results. Country of work seems to be the attribute that is most susceptible to being non-attended with

non-attendance probability reaching as high as 70% suggesting that they are highly susceptible to move

abroad if amply compensated by other job attributes. Working conditions seems to be the attribute with

the lowest non-attendance probabilities across the models suggesting that respondents really care about

their workload, much in line with our home-abroad model (see Table 5).
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G Counterfactual simulations

To quantify the average impact of each job attribute on students’ migration intentions, we conduct

simulations by using the estimates19 from our main-effects model, reported in Table 4. We predict the

share of students who would prefer to pick a job in Italy vs. in their favourite foreign European country as

we change the characteristics of jobs. Our results are presented in Table A10. We start with a base-case

scenario that compares two jobs with the features that may resemble those of good entry-level jobs in Italy

according to Almalaurea data (good development opportunities, fix-term with 50% chances of conversion,

good working conditions, exact skill match, and e40,000 net annual income), one located in Italy and one

abroad. In this base-case scenario, only 30% of students would pick the job abroad. However, this share

increases substantially as the quality of the Italian job declines. As expected, working condition is the

job attribute that triggers a large change in migration probability, as around 49% of students would leave

if the Italian job had poor instead of good working conditions, all else being equal. This is followed by

poor job security (47% would leave if the Italian job was fixed-term with zero probability of conversion),

poor development opportunities (46% of students would leave Italy if it offered poor instead of good

development opportunities), while skill mismatch only plays a secondary role. Income is also relevant,

as around 45% of students would move abroad if the job in Italy paid e30,000 instead of e40,000. The

probability of migration would further increase to around 60% if the net annual income dropped to

e20,000.20

19Both point and covariance estimates are used in the simulations with the latter accounting for pa-
rameter estimates uncertainty.

20We obtain qualitatively comparable results if we start from two equally undesirable jobs and improve
the quality of the job located abroad. Results are available from the authors.
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