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Valorisation Addendum

In line with Article 23 of the regulation governing the attainment of the doctoral
degree at Maastricht University, in this section, I highlight the valorisation opportuni-
ties of this doctoral dissertation. The aim of this section is to show how the knowledge
developed in my research project can be valuable for society, policy makers, and other
scholars.

The general inspiration of this dissertation was to examine why specific demo-
graphic groups remain under-represented in knowledge-intensive occupations. I ex-
amined this with the empirical focus of higher education. The standard economic
theory predicts that rational agents will recruit workers based on individual merit,
skills, and intelligence and not based on physical appearance or group belonging. The
Economic theory considers demographic imbalances as sub-optimal and destined to
disappear. However, the Nobel laureate Gary Becker highlighted that this might not
be the case when agents have a taste for discrimination. Recent contributions in so-
ciology and psychology examined how this consideration might be more nuanced,
showing that this “taste for discrimination” might be unconscious. Moreover, in ed-
ucational settings, merit and skills of students are endogenous to the opportunities
and the quality of supervision is provided them. Since humans tend to display an ho-
mophilistic tendency, under-represented groups are disadvantaged because they have
fewer opportunities to meet similar ones. This observation is the heart of my work and
implies that individual and systemic mechanisms together play a role in perpetuating
these demographic imbalances.

In addition to the scientific relevance discussed in the previous chapters, this dis-
sertation contains research results related to this issue that are of socio-economic rel-
evance for our society. Most of them were highlighted in the previous chapters, I
summarise them in this valorisation addendum.

Beyond the general framework, each chapter examined systemic and individual
mechanisms of the entry process in the workplace. The chapters of this thesis provided
interesting results and new empirical methods.

In Chapter 2, I found that the formation of student-supervisor relation can operate
as a first bottleneck preventing social transformations.

217



I developed a new methodology to separate choice homophily from that induced
by the system which solves causal issues creating a null model of type-blind tie for-
mation that incorporates network structures and individual characteristics (i.e. super-
vision capacity, popularity, department norms). Using those results, I examined how
population groups relate to one other. I developed a model with interacting populations
and estimated homophilous preferences in the demographic groups using aggregate
department level data of student, supervisor, and tie composition. The methodology
can be used for monitoring social transformations within organisations and it is suit-
able in the presence of sparse register data. I applied the described methods to register
data of student-advisor relations at South African universities between 1973 and 2014.

My results underline that in the university system both race-based and gender-
based homophily influence tie formation. The observed racial (gender) homophily
in the system arises from institutional constraints, network structures, and choices
made by individuals. In particular, half of the observed homophily is induced by the
system through institutional constraints and network structures and half is driven by
choices. The latter originates primarily in new members of the former dominant group
(white/male students). However, when the sample of students is restricted to promis-
ing students who enter academia, white professors also display choice homophily.
Further, I found that during a transition phase of social transformations homophily
can mechanically increase even if there are no behavioural changes among individ-
uals, under certain circumstances. In terms of policy recommendations, Chapter 2
underlines that to achieve sustainable social transformations a demographic change
is not enough and that structural constraints and behavioural aspects should be tack-
led together. In particular, white (male) students and their advisors is a critical target
group for intervention.

In Chapter 3, I focussed on the individual mechanisms related to training, testing
the link between homophilous/heterophilous (same-/cross- type) ties and productiv-
ity. In particular, I studied whether student-advisor gender and racial couple affects
student’s doctoral productivity. I used an econometric technique, employing a panel
data analysis with a quantile regression approach. This approach studies the link be-
tween homophilous/heterophilous ties and productivity looking at different student
productivity-profiles. I found that on average female students publish less than males.
This difference exists for female students working with a male advisor (heterophilous
ties) and not those working with a female supervisor (homophilous ties). But look-
ing at this link for different student productivity-profiles I found the following. In the
whole sample, female students with a high (or low) productivity-profile studying with
female advisors are as productive as male students with a high (or low) productivity-
profile studying with male advisors. Decomposing the joint effect of gender and race
I found different results looking at same- and cross-racial supervision. For same-race
supervision, the gap in average performance between female students and male stu-
dents is mainly driven by a gap in the right hand tails of the productivity distribution
(students with high productivity profiles). In contrast, cross-racial supervisions dis-
play a smaller gender gap that is u-shaped over student productivity.
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Chapter 3 underlines the role that female advisors have for female students. Fur-
ther, it shows the crucial role that cross-racial ties have in reducing gender productivity
differences. Moreover, the chapter points out that same-(cross-) racial ties have a het-
erogeneous effect on student productivity depending on her/his productivity-profile.
In terms of policy advice, the evidence from the chapter shows that promoting cross-
racial ties and female supervision have potential in decreasing the gender gap.

Most of us agree that achieving a balanced representation of the population in de-
sirable occupations is politically and socially important. Fulfilling a better balance
can enhance economic growth and social development because it increases the pool of
talents to select from, and empowers those previously excluded. However, Chapters 2
and 3 highlighted how the inclusion of previously discriminated groups could be more
difficult than expected and hard to implement with a single policy target. More impor-
tantly, the main results of Chapters 2 and 3 challenge the current policy approach to
integration and inclusion that considers the under-represented population as the main
target group. On the one hand, Chapters 2 and 3 suggest that young agents of the for-
mer majority groups (white males) are should be the target of policies. On the other
hand, Chapter 3 highlights that the main target should be the group of highly pro-
ductive students where most of the student gender productivity gap is generated. The
shift in integration and inclusion policy design, suggested by my findings in Chap-
ters 2 and 3, has a direct implication to strategies aimed at achieving the following
UN Sustainable Development Goals (SDG): UN-SDG number 4 Quality Education;
UN-SDG number 5 Gender Equality; and UN-SDG number 10 Reduced Inequalities.
Policies devoted to promoting such goals should have a holistic and long-run perspec-
tive beyond labour markets outcomes, and crucially they must focus on the group of
people that hardly conceives possible gains from such policies.

The second part of the dissertation, in Chapters 4 and 5, I examined university
rankings and their implication in the Ph.D. job market and future performance. These
Chapters connect with the increasing importance that universities play in our society,
and the growing interest in the evaluation and ranking of universities. In particular,
university rankings are often used in the job market to screen job candidates. However,
most of university rankings have measuring issues, and they mainly lack information
about how peers and competitor academics evaluate each other. To solve this issue,
Chapters 4 and 5 develop a new ranking algorithm of universities bases on hiring net-
works. This contributes to the policy debate since an improved measure of university
prestige permits a better evaluation of universities for those considering career. In
particular, I studied the link between hiring, university prestige, and research quality.
I developed a technique to rank university prestige and used it to test whether pres-
tige movements affect scholar research quality. To achieve this, I developed a new
quasi-experimental method, based on matching. I compared the quality performance
of matched pairs of individuals with the same training (or same job) but different
movements in the prestige hierarchy.

I found that the university system has a hierarchical prestige ordering with specific
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hiring flows. In this stratified hierarchy, blacks and females are disadvantaged — they
tend to experience more mobility and to move down in the prestige hierarchy when
hired in their first job in academia. Overall, inertia has a positive role in the system:
those who make large movements in terms of prestige have lower research ratings than
those who are hired by the same university granting the Ph.D.. This inertia also affects
the long run (20 years after Ph.D. graduation). The results in the Chapters suggest
that the hierarchical stratification of the university system is a constraint to social
transformation because it systematically disadvantages upward prestige mobility of
black and female Ph.D.s, in particular, with effects also in the long-run. In terms of
policy, any intervention aimed at counteracting this hierarchical stratification allowing
a fruitful exchange between institutions will promote social transformations. Further,
developing incentives to allow black and female students to stay after Ph.D. and built
their research capacity before changing institution could also be beneficial.

Chapters 4 and 5 are of particular interests for policy makers interested in the
diffusion of knowledge and talents. My findings challenge the common notion that
mobility positively affects the performance of a researcher. The association between
mobility and performance is non-linear and context-specific. Indeed, most of the re-
sults that link mobility and performance are from North America where there are no
language differences, and where mobility is at the base of cultural norms (see for ex-
ample the “American Dream”). Moreover, North America and the US, in particular,
are attractors of talents meaning that also the process of including a new researcher
member joining the team is common. A similar organisational and routine activity
might differ in a context where mobility is rare.

The research results of my dissertation are therefore of vital interest for policy
makers and university rectors that want to achieve effective inclusion policies, to in-
crease productivity, and to create a better research environment.

In my thesis, I developed new methods. Chapter 2 develops a new methodol-
ogy which separates choice homophily from that induced by the system. The method
solves causal issues creating a null model of random and unbiased tie formation that
controls for network structures, supervision capacity, and small sample bias. Fur-
ther, I design a model with interacting populations and use it to estimate homophilous
preferences using aggregate department-level data of student, supervisor, and tie com-
position. The methodology is promising for monitoring aggregate and group level
homophily in the entry process. Further, the method can also be used with sparse
register data.

Chapter 3 uses an econometric technique. In particular, I employ a panel data anal-
ysis with a quantile regression approach. This to investigate the link between student-
advisor same- and cross-gender (and race) couples and productivity. In this chapter, I
investigate the relation between homophily and productivity in the different student
productivity-profiles. This accounts for the possibility that homophily/heterophily
(same-/cross-gender -race ties) works differently for (hub) scholars with extraordinary
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levels of productivity who experience Matthew effects.
Chapter 4 develops a new technique to study prestige stratification of institutions.

Based on hiring networks, the algorithm ranks universities according to their repu-
tation among academics. Further, I develop a new quasi-experiment method to test
the effect of movements in the prestige hierarchy on research quality. The method is
based on exact matching and compares the performance of matched pairs of scholars
with the same training (or job) but different prestige transitions.

Chapter 5 modifies the ranking algorithm to rank university prestige. The modified
version of the algorithm takes into account that universities may recruit in a cyclical
manner. In this way, the university ranking is dynamic over time and accounts for
changes in investment flows, modes, news. Then, I apply the matching methodology
used in Chapter 4.

The new methodologies developed in my thesis can be of interest for concrete
product developments. For example, they can be implemented into statistical packages
like R or STATA and used for policy evaluation. This future development is beyond
the scope of my research but is a possible commercial activity. Indeed most of my
methods are suited for application in different organisations (public agencies, large
firms, ...).

The innovation content of this dissertation stands in two main points. First, it is in
its methodology. The various techniques I developed are tailored to the characteristics
of the data I analysed and are particularly suited for sparse register data. Second,
some of my results are counter-intuitive or in the literature similar results have been
supported by little empirical evidence, mostly based on anecdotes.

Regarding the plans for further dissemination and valorisation of my results, I will
present my work to the academic community through conferences and workshops.
Hopefully, the chapters of my dissertation will be published in international peer-
review journals. One has been recently published by Scientometrics.
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