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Abstract

The advance of knowledge-based societies has modified the labor mar-
kets and qualification requirements. In this sense, and considering that
individual choices about careers and occupations have pervasive social ef-
fects, there is a growing interest from both academics and policy makers
in understanding and influencing the process of education choice. Specif-
ically, there is a worldwide renewed concern on achieving higher levels
of graduation from scientific and technological disciplines. Available evi-
dence shows that mobilizing individual wills towards these highly priority
careers is not an easy nor mechanical task. Thus, it is necessary to expand
the standard view about the process of occupation choice by adding non
pecuniary factors, influence of social networks and the role of information
and guidance policies. With these objectives in mind, and after review-
ing the theoretical literature about occupation choice in economics, the
present paper analyzes the effects that diverse personal, family, social and
economic aspects have in the selection of an university career. Based on
the empirical findings, some policy recommendations are put forward.
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Our remote ancestors did not expand their economies much by sim-
ply doing more of what they had already been doing [...]. They
expanded their economies by adding new kinds of work. So do we.
Jane Jacobs, “The economy of cities”.

1 Introduction

The current times have produced a basic agreement between policy makers, an-
alysts and the population in general around the globe: a strong endowment of
highly skilled human resources is a prerequisite for achieving a sustained devel-
opment path. Thus, both developed and developing countries have proposed to
reach higher levels of education, in general, and, more specifically, to attain a
bigger proportion of their higher education graduates in those disciplines related
with basic and natural sciences, engineering and technology.

Specifically, the advance of knowledge-based societies has modified labor
markets and qualification requirements. At the same time, individual choices
have longstanding social effects and are fundamental determinants of the possi-
bilities for growth and development. Inefficiencies and unequal access to infor-
mation and guidance provide a rationale for public policies aiming at orienting
a significant portion of the students towards the required profiles.

Evidence shows that many developing countries present a highly concen-
trated distribution of people in certain university disciplines. Curiously, the
less preferred disciplines are typically those that are expected not only to have
the higher social returns in the long run, but also have both relative higher
wages and higher demand. This evidence is frequently documented in reports,
recommendations and policy objectives.

This description is not new for the specific case of Argentina, our focus in
this study. Different technical reports and analysis have highlighted the lack
of professionals in several branches of engineering and other technical profiles
during the Industrialization by Import Substitution (ISI) period.> These short-
ages, many times expressed in highly alarmist tones, implying reckoning that
there was, in fact, an excess demand for these professional profiles. From this
seems reasonable to infer that the wages for these professionals would have been
higher than for other university graduates. However, and demolishing the pre-
tension that expected income and expectations about the future state for the
labor market are the only forces dictating the occupation choice, youngsters
simply choose not to enroll in these disciplines.

A plausible explanation could be the generally imperfect state of markets and
information in developing countries. More difficult to understand is the fact that
many highly able individuals decide to follow (relatively) low paid occupations
in developed countries (Humlum et al., 2007).% If we assume that markets and

1As an example, Lépez (2006) is abundant in references about this situation at different
moments in the country’s history.

2Reports such as U.S. Department of Education (2006), U.S. National Science Board (2004)
and RAND Corporation (2004) are recent examples about the situations and concern in the



information work relatively well in developed countries, looking beyond markets
to non-pecuniary factors may be fruitful when policies are designed.

Even when issues related to the education endowment and educational char-
acteristics of the population have been central concerns in economics, recent
decades have seen a rebirth of interest in the topic, broadening its analysis and
empirical coverage. At the same time, contributions in other segments of the dis-
cipline have highlighted the role played by non-pecuniary factors, social aspects
and networks have on individual decisions. Nevertheless, those works oriented
towards explaining individual decisions in education have paid little attention
to these strands of literature, keeping the main theoretical foundation focused
primarily on pecuniary factors in a context of rational decision with globally
available and perfect information.

Thus, this paper will show, first, the need to include several personal, family
and social dimensions into the analysis in order to fully understand the choice
of a university career. To do this, the first section is centered around a review
of the theoretical contributions in economics (especially at a microeconomic
level), suggesting aspects that deserve to be explored and taken into account
when designing policies. After presenting the current situation in Argentina, by
using information from the Advanced University Students Survey (PICT Redes
00013) the following sections explore the empirical relevance of the proposed
dimensions. The results highlight the growing importance of publicly provid-
ing precise information and counseling about the available options. Finally,
conclusions and policy recommendations are provided.

2 Education in economics: Macro concerns, mi-
cro decisions

The voluminous literature on education in economics includes theoretical con-
tributions, empirical analysis and policy recommendations.? Beyond the speci-
ficities of their methods, the received literature can be classified into two broad
groups. While the first group focuses on the aggregate effects of education,
the second is concerned with the microeconomic foundations of the decisions
related to education and their implications in terms of individual trajectories
and income.

Within the group dealing with the “macro” effects of education, it is pos-
sible to distinguish different strands: contributions dealing with the relation
between education and growth, others concerned with the effects of education
on competitiveness and, finally, those concerned with the implications for the
development process. Despite the fact that these strands differ in their ultimate

US. European Commission (2004) is nowadays a classic example for Europe.

3To achieve a complete review of this vast body of knowledge would be an impossible
task and would certainly exceed the intentions of this paper. For this reason, many times we
will refer to specific strands of literature in a general way. For a more detailed account, the
reader is suggested to consult Checchi (2006), Morduchowicz (2004) and Baudelot and Leclerc
(2005).



concern (growth, competitiveness, development), all of them consider education
as a fundamental input of the process under study. More fundamental for our
goals, however, is that none of these strands develop a characterization of the
process of individual decision-making different from the one offered by the stan-
dard microeconomic framework (to be presented below) where the pecuniary
dimension is the fundamental variable for both the analysis and the policy for-
mulation.

Since the arrival of the theories of endogenous growth (Romer, 1986; Lucas,
1988; Aghion and Howitt, 1992), research on economic growth has re-acquired a
fundamental importance in economics. In this literature, the level of education
of the population (referred to as human capital) is considered to be a productive
input in the production function and relates its level with the levels of per capita
income. Generally speaking, the endogenous growth theories admit the potential
existence of externalities, these being expressed as a divergence in individual and
social rates of return of the investments in education.*

A second group of contributions (Fajnzylber, 1988; Chesnais, 1991, among
others) have focused on the positive effects that the accumulation of education
(measured in years of study, mainly) has on the competitiveness of either firms,
regions and countries.® A great portion of this literature has approached policy
domains by showing how the relative shortage of certain technological profiles
is something worthy of concern and should be addressed with urgency. In this
sense, the previously mentioned studies for both the US and EU present, on
many occasions, a dramatic and even apocalyptic tone. No matter the level
of drama employed, in none of them is the fundamental premise of individual
behaviour discussed. There again, it is assumed that individuals react to mon-
etary incentives requiring to provide financial means to facilitate their access
and permanence.

Finally, in the field of development economics the call for a growing propor-
tion of certain professional profiles arises from understanding development as
a complex process of structural change characterized by the coevolution of the
economical, cultural, institutional and technological spheres (Kusnetz, 1966;
Denison, 1967; Saviotti and Gaffard, 2004; Katz, 2006). Even when in this
literature the interaction between the pecuniary aspects and social norms and
institutions are believed to act as both catalyzers and inhibitors of development,
there is no specific mention of how these latter dimensions influence and/or con-
dition the process of career choice.

Basically, occupational choice is explained by a fully informed rational deci-
sion about wages. Individuals select occupations after assessing the future state
of the labour market, all the relevant information being fully revealed by wages
and employment rates. In this sense, any observed dearth of interest in certain
professions or occupations simply reflects the lack of employment opportunities

4See Barro and Sala-i-Martin (1995) and Aghion and Howitt (1998) for a review of en-
dogenous growth theories. Barro and Lee (1994) and Krueger and Lindahl (2001) highlight
the role of human capital on economic growth.

5Bianco (2007) reviews the different existent notions of competitiveness.



or lower wages with respect to other options.®

2.1 Human capital theory

The basic principle of the human capital theory (Schultz, 1961; Becker, 1964)
is that individuals should invest in education as long as the marginal benefits
associated with this investment are higher than its marginal costs. Analysis
of this elegant and simple statement stands on two pillars. First, that all the
relevant information is being fully revealed by wages. Second, despite the fact
that there are is no specific mention of the way that expectations about the
future state of the labor market are formed, expectations are assumed to be
unbiased and efficient (Borghans et al., 1996).” The influence of human capital
theory led to an almost complete absence of studies focused on “what to study”
centering its attention on “how much to study”. Existing exceptions did not
represent a strong criticism of the received literature, mostly studying particular
professions in the light of the information about wages (see the contributions of
R. Freeman). Thus, they sustain the view that students opt for one discipline
because of their income expectations.

Generally speaking, economics has ignored the role and implications of choos-
ing different occupations.® The sociological literature focused on social and in-
tergenerational inequality has done a better job. Specifically, it considers that
different fields of study confer specific resources (cultural, economic, communi-
cational and technical) to the individuals, affecting their available opportunities

SDifferent from the mainstream in economics, in several disciplines —among which soci-
ology and psychology stand out— the occupation choice can not be explained by only taking
into account pecuniary rewards. For instance, psychology has centered its analysis on the
influence of non-pecuniary aspects. In this sense, we find a wide array of factors other than
money as the fundamental dimensions, including a strand that highlights personal, physical
and personality traits (Holland, 1997; Prediger, 1998), other focuses on the intellectual ability,
special talents, motor coordination and cognitive processes (Lent et al., 1994), a third group
orients towards unveiling the influence of social values (Heppner et al., 1996) and, finally,
some literature aims at revealing the effect of family ties (Fauad, 1994). Relatedly, sociologi-
cal research on educational inequality rests on the belief that children of different classes and
origins have different perceptions of the costs and benefits associated with specific educational
choices (van de Werfhorst, 2002). When choosing, individuals are influenced by the probabil-
ity of success, the costs of failure and their idiosyncratic resources and costs. All these factors
are individual-specific and depend on family background and the transfer of specific social
capital endowment for the child (see, for example, Bourdieu and Passeron, 1964). According
to these disciplines, those interventions centered only on manipulating the monetary rewards
are doomed to fail.

"Different contributions like those by Betts (1996), Manski (1993), Dominitz and Man-
ski (1996 and 1997), Smith and Powell (1990) and Webbink and Hartog (2001) are focused
on assessing the predictive capacity that young individuals have about their future income
levels. Three main conclusions can be drawn from this research. First, individuals tend to
overestimate the income of the occupation they have chosen. Secondly, minorities, women
and individuals from lower income households are more inclined to underestimate their future
income in comparison with other individuals. Finally, more advanced students make better
predictions than rookies because of a better knowledge about market requirements, their own
abilities and potential.

8The literature on intergenerational transmission of occupation is an exception in this
respect. See Chevalier (2001) for a review.



as well as their aspirations and expected benefits. In this perspective, the pre-
vious generations’ achievements (both in terms of education level and field of
specialization) influence the type and quality of the available information. This,
in turn, affects the perceptions about costs and benefits for each of the disci-
plines. (Weerfhorst et al., 2001).

2.2 Omitted aspects

The previous sections briefly sketched the way that occupation choice is gen-
erally approached in economics. The following segments present a variety of
other motivations and considerations which, despite being used in other realms
of the profession, have not yet been embedded in the “choice microeconomics”.
We believe that their inclusion will produce a more robust framework and more
effective policy recommendations.

Status and reputation There is a long tradition in economics that consid-
ers the desire to “create a good impression” as part of the motivations behind
an individual’s actions and behaviour. This legacy started with Smith’s (1776)
statement that social mechanisms of compensation — such as admiration — in-
fluence behaviour. Veblen (1899) was more explicit, arguing that an individual
undertakes costly investments, through conspicuous consumption, to demon-
strate that he or she is worthy of approbation. A modern approach is found
in Frank (1985) for example, who argues that an agent’s utility depends on his
or her relative ranking in some distribution of attributes, and he or she will
undertake actions to try to change this ranking. This is supported by empiri-
cal research in psychology on the importance of relative position in well-being,
life satisfaction and happiness (Easterlin, 1974; Frey and Stutzer, 2002). In
the same vein, being a member of a socially well-considered group enhances
individual self-esteem (Deaux, 1996).

The status concern has also been used to explain behaviours otherwise con-
sidered irrational: contributions to public goods (Gann, 2001); altruism (Glazer
and Konrad, 1996); or the choice of higher than optimal levels of education
(Fershtman and Weiss, 1993).

Social rewards: approval Most people devote significant effort and activity
to being accepted by others (Mailath and Postlewaite, 2003). Generally, humans
get utility from social approbation. In this sense, the ideas that others build
about our intelligence, talent, merit and attributes can have significant influence
on our decisions and investments. Thus, the way certain activities affect others’
opinions will influence the utility associated with these activities (Glazer and
Konrad, 1996), and thus the behaviour of a utility-maximizing agent.

Societies often grant approbation to individuals who are believed to have
some relevant but scarce attribute. Which attribute is considered relevant —
parentage, occupation, consumption income, talent, and so on — is specific to
each society at each point in time. Any existing incentive scheme will give little



(or no) value to some assets and positive value to others. Thus, it becomes
fundamental to understand the quest for social approval as a source of non
pecuniary rewards.’

Specifically, we take as our starting point that each occupation receives to-
gether with its monetary reward some “social reward”,'? and it is this combi-
nation of both pecuniary and non-pecuniary rewards that explains the choices
made by individuals.!! At the same time, the social rewards incentive is en-
dogenously determined, where history influences future decisions, potentially
producing traps and vicious (virtuous) circles.

Intergenerational transmission of values Marshall believed that by ob-
servation and transfers the sons of current producers were the perfect appren-
tices.'? In a certain way, it was traditionally expected that the younger gen-
erations would continue the family business or follow their parents’ footsteps.
Although less widespread than before, this legacy is still present in certain spe-
cific professions, such as politics, arts, agriculture, medicine and law, and strong
in certain regions of the world.' Several explanations of this phenomenon have
been proposed. First, it can simply be driven by nepotism in which the parents
can use their insider-position for acquiring advantages or privileges for their
children (Laband and Lentz, 1983). Second, children can benefit from an inter-
generational transmission of abilities and expertise (Becker and Tomes, 1986).
Third, in the case where a profession requires important setup costs, following
the parental occupation implies reduced costs and rent transfers —as in the case
of name-brand loyalty from customers or clients (For a review, see Chevalier,
2001).

9From an economic point of view, such an incentive scheme present worth mentioning
characteristics. First, activities performed and individuals’ decisions are affected by other’s
opinions and are not result as the decision of an isolated agent. Second, social rewards is
a cheaper incentive than private rewards (i.e., wages) or the rule of law (i.e., norms and
punishments). Specifically, when some individual is rewarded socially we are not extracting
resources from those granting the approval. However, the identification of those individuals
worthy of approval might be costly and many times socially inefficient by inducing competition
about individuals. Many times, individuals will devote efforts and resources to send a “signal”
to others (see Veblen and Spence).

10We can imagine that each occupation will occupy different positions in the pecuniary
and social rankings. In this respect, contributions such as van der Klaauw (1989), Baumol
(1990), Murphy et al. (1991) and Acemoglu (1995) tend to characterize the tension between
these orderings in the framework of two different activities, namely those productive and those
rent-seeking.

1 Here, is possible to understand why economics has preferred generally to omit social re-
wards. Firstly, statistical offices do not compile series about the evolution of reputation for
different occupations, while in many countries they do follow their wages evolution. Unfor-
tunately, Argentina is not among this group of countries. Secondly, “mixing” both types of
rewards requires to have some idea about the individual preferences.

12«/Allmost the only perfect apprenticeships of modern times are those of sons of manu-
facturers, who practice almost every important operation that is carried out in the works
sufficiently to be able in after years to enter into the difficulties of all their employees and
form a judgement on their work.” (Marshall 1920, 248)

3For specific examples see Lentz and Laband (1987 and 1990) and Laband and Lentz
(1992).



Hence, different parental background in terms of occupation endow younger
agents with distinctive information and expectations about their future career
options. Relatedly, sociological research on educational inequality rests on the
belief that children of different classes and origins have different perceptions
of the costs and benefits associated with specific educational choices (van de
Werfhorst, 2002). When choosing, individuals take into account their probabil-
ity of success, the costs of failure and their idiosyncratic resources and costs. It
should be stressed that all these factors are individual-specific and depend on
family background and the transfer of specific social capital endowment for the
child (see, for example, Bourdieu and Passeron, 1964).

Another alternative to disentangle the intergeneration effects is based on the
transmission of values from one generation to the other (Bisin and Verdier, 2000
and 2001). Thus, Corneo and Jeanne (2007) propose a framework where parents
transfer to their offspring symbolic values that include a specific ordering of the
different occupations.

At this point we see that different mechanisms are proposed to explain inter-
generational inertia in occupation choice, namely via transfer of relevant assets,
skills or values from parents.

Identity Individuals think of themselves in terms of social categories. Thus,
in addition to monetary rewards, individuals obtain different degrees of satis-
faction depending on how their actions are related to those prescribed by the
category they belong to. In this sense, different empirical studies show that
feeling part of specific social categories conditions individuals’ performance: the
self-identification with one category induce behaviours oriented towards con-
forming with the existing stereotype(see Hoff and Pandey, 2006).!4 In relation
to occupation choice, Humlum and others (2007), taking the ideas of Akerlof
and Kranton (2000), find that identity does, under certain circumstances, affect
both the quantity of education and the field of specialization.

For these authors, public policy should not be concerned only with providing
financial incentives but should also attend to identity related aspects. In this
sense, they recommend to implement information campaigns that will show who
are “fit” for certain schools and careers. Initiatives such as the “Occupational
Outlook Handbook” by the BLS for the US, the ONISEP in the French case
or the occupation observatory by ROA-Maastricht University can be considered
examples in this direction.

Social Networks Recent years have seen the emergence of a considerable
interest in the way that social interactions and social norms and structures con-
dition individual behavior. In a parallel path, the literature dealing with job
search has moved towards a framework that attempts to abandon the exclusive
focus put on individuals making decisions on a one-to-one basis (Ioannides and

Steele and Ambady (2007) and Benjamin et al. (2007) analyzed female performance on
maths exams and black individuals on intelligence tests.



Loury, 2004). Evidence indicates that access to information is heavily influ-
enced by social structure and that individuals use connections with others to
build and maintain information networks. Diverse empirical studies report that
approximately 50% of employed workers found their jobs through social net-
works although, in general, this proportion varies with sex, occupations, skills
and socioeconomic background (Lavezzi and Meccheri, 2004).

The importance of social networks in the labor markets is a well known in
the sociological literature (e.g. Granovetter, 1974 and 1995). Different authors
have highlighted the importance of social links such as friends, relatives and
acquaintances, as sources of information on jobs. Since the work of Rees (1966),
who first drew attention to differences among workers in their use of the variety
of available information outlets, economists acknowledged that labor markets
are different in the way that demand and supply match.

Two recent papers by Calvé-Armengol and Jackson (2004 and 2007) became
the cornerstone of the economic literature on networks on the job market. These
contributions explore the implications of exogenous information networks and
provide explanations for several important stylized facts about labor markets
such as the probability and duration on unemployment spells and influence of
connections on higher wages.

Nevertheless, some further precisions are needed to bring these models closer
to the empirical evidence. Here, the discipline has witnessed controversies about
the effect on wages, efficiency and types of occupations that the jobs acquired
through social network present. The general conclusion arising from the lead-
ing contributions such as Bentolilla et al., (2004), Cahuc and Fontaine (2002),
Fontaine (2005 and 2006) is the need for distinguishing types of contacts in-
volved. This distinction reflects that different types of individuals will transmit
different messages about the job market: different contacts will provide differ-
ent information and will influence individuals to pursue, eventually, different
careers. Then, social networks might tempt individuals to forfeit their “ideal”
career because of the ease of finding a job in an alternative discipline.

Of specific interest to us, Calvé-Armengol and Jackson (2008) find that the
existing intergenerational correlations in occupations might be obscuring the
influence played by an important number of “neighbours” that when confronted
with the same problem, decide alike. Thus, it becomes fundamental to under-
stand whether there are “threshold effects” that might be in place or not in
relation to the occupation choice.

Concluding, the literature on social networks shows us that the position that
the agents have together with the types of links that they form (and maintain)
affect their labour market outcome and potentially condition their future options
and decisions. Information, being transmitted via contacts who are members
of a specific network, becomes specific for each individual. Different nodes of
a network (i.e., young individuals in our case) will have both different future
perceptions and options about their future careers.

Having reviewed different strands generally omitted by the economics of oc-
cupation choice, we will focus our attention on the case of Argentina. There we
can see that only a few careers account for the majority of the new university en-



rollments. Fields related with scientific and technological fields (like engineering
and computer sciences) despite their amazing prospects in the labour market
(in terms of employability and wages) simply don’t attract enough interest from
young individuals.

3 The situation in Argentina

According to data from the latest population census (INDEC, 2001), Argentina
has a total of 1.14 million university graduates, representing slightly more than
3.1% of its total population and 5% of its population older than 20 years old. If
we compare this with other countries, it becomes evident that this proportion is
lower than that exhibited in developed countries and even below that of other
countries region such as Mexico or Chile. However, both the enrollment levels
at higher education institutions in general and specifically in the university
system, show a tendency to increase in recent decades. In fact, and again using
data from the census, more than one third of those who finished secondary
education are enrolled in or have finished university studies. At the same time,
the latest information about university enrollment shows that the universities
have currently more than 1.5 million students, attaining 18.6% and 47.7% of
net and gross enrollment rates in relation to the population of 20 to 24 year
olds (University Statistics Yearbook, 2007).

The enrollment figures, then, show that the problem of low enrollment in
tertiary education is being attenuated. Focus has shifted, however: the most
important concern nowadays is the field of specialization. Here, we can see that
only a few careers —medicine, law, architecture, psychology and business ad-
ministration and economics— account for approximately 60% of the population
holding a university degree. At the opposite extreme, those fields that have
been systematically considered as of fundamental importance for the country
(natural and physical sciences, engineering, computer sciences) account for only
17% of the graduates.

If an important endowment of highly skilled professionals in Science, Tech-
nology and Engineering is a prerequisite for development, our concern should
have been growing in time. In this respect, the historical evolution for engi-
neering serves as an illustration for Argentina’s situation. For example, while
in 1960 the graduates in engineering represented a 12% of the total popula-
tion of university graduates, this proportion being similar to that of Canada
at the time, nowadays, the same group of graduates has fallen to 10.5% while
in Canada reached 13.1%. At the same time, the proportion of graduates in
natural sciences and engineering in relation to the 20 to 24 years old group has
been almost unchanged between 1975 and 2000 in Argentina, while countries
like Finland have tripled it and Korea have multiplied by five (NSF, 2008).

Again, the data in the latest census provide a strong indication that the
orientation of the studies is becoming a bigger problem. Specifically, the younger
group of graduates (those between 20 and 29 years old) are even more strongly
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biased towards traditional fields, and have the smallest proportion of graduates
in engineering and sciences when compared with other age groups. In this sense,
disciplines like economics and those related to humanities and social sciences are
filling this gap (see Table 3). Specifically, while economics represents a 22.7% for
the younger group, it only accounts for 15.6% of those graduates aged 40 years
or more. Engineering is the opposite: accounting for less than 6% for the group
of young professionals, this specialization represents 13% of the older graduates.
This latter group is the one that allows engineering to exhibit, still, a higher
share in the total number of university graduates. The share of graduates in
Sciences fell by one third between the older and younger groups. Interestingly,
Informatics and Computer Sciences shows an important increase in its share in
the younger generations. This may partially reflect the creation of schools and
degrees specific in the field.

University graduates by age

Field of science Total 20 to29 30to39 40 & older
Economics 16.9 22.7 16.7 15.6
Medicine 16.6 14.2 15.5 17.9
Law 13.6 13.4 14.1 13.5
Humanities and social sciences 12.4 13.5 12.1 12.3
Engineering 10.5 5.7 8.2 13.0
Architecture & Design 6.1 6.8 7.1 5.5
Pharmacy & Biochemistry 3.8 2.9 4.2 3.9
Education 3.5 4.3 4.4 2.9
Dental doctor 3.4 3.6 3.4 3.3
Sciences 3.4 2.5 3.0 3.7
Informatics &computer sciences 3.0 4.8 4.9 1.6
Agronomics 2.7 2.1 2.5 2.9
Veterinary 1.6 1.3 1.6 1.7
Foreign Languages 1.4 1.4 14 1.4
Arts 0.9 1.0 0.8 0.9
Total 100.0 100.0 100.0 100.0

Table 1: University graduates by field of science for different age brackets.
Source: Author’s elaboration using Population Census Data (2001).

With the intention to present this information in a clearer way, we classified
the university graduates into two groups: priority and non priority fields. This
ordering corresponds with that used by the Federal education authorities who
identified specific shortages, and have just created two ambitious scholarship
programs (ICT and Bicentenary Scholarships) oriented towards promoting the
enrollment and graduation at the university level in sciences, engineering and
informatics.'®> With this categorization, we can observe that the proportion of

15 Additionally, the Ministry of Labour established together with the Software Chamber two
programs, IT Generation and Control+F, intended to generate specific skills on the young
population that could use in the software firms. It should be noted, nevertheless, that these
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graduates in these priority areas in relation to that with university diploma has
been steadily decreasing for the younger generations (Table 2). Below, we will
show that this results mostly from the lack of students enrolling in these fields.

University graduates by age (in %)

Type of career Total 20to29 30to39 40 & older
Priority fields 15.7 11.9 15.2 171
Non priority fields  84.3 88.1 84.8 82.9
Total 100.0 100.0 100.0 100.0

Table 2: University graduates by type of career for different age brackets.
Source: Author’s elaboration using Population Census Data (2001).

It is important to mention, and contrary to the suggestions arising from
the career choice in economics, this situation can not be explained by a lack of
employment opportunities or lower wages relative to other professions. In fact,
several studies, (ECLAC, 1958; OECD, 1967; Ardoz, 1969, among others) drew
attention to the negative effects of the continuous excess demand for qualified
workers, technical personnel and engineers. Equivalently, the recent growth
experienced from 2003 onwards, is plagued by references to industry’s desperate
search for technically trained professionals. Despite the alarmist tone found in
many of these documents, these gaps have not been closed or even narrowed.
In this sense, Lépez (2006) concludes that this first-hand evidence demolishes
the suggestion that the individuals are rejecting these technical careers because
a scarcity of employment opportunities. For him, then, the reasons for these
situation should be traced to the supply side, specifically to its institutional and
cultural determinants (p. 166).

It seems, simply, that the youngsters do not react to or take into account
valuable and apparently freely available information coming from the labour
market when they have to decide their future. The case of the professionals
in informatics and software deserves special attention and will be analyzed in
section 3.1.

3.1 Present enrollments and future problems

Judging by current enrollments, the prospects for the future are not very dif-
ferent. The distribution of students and new enrollments is strongly biased
against natural sciences, engineering and informatics. While law concentrates
more than 13% of the students at public universities and business and economics
approach 20%, engineering (6.1%) together with informatics (4.1%) have slightly
more students than psychology and communication together. Table 3 presents

programs only provide financial assistance without advancing on issues related with the pro-
vision about the information or the social perception about the involved careers. This latest
aspect is fundamental since, as Klubitschko (1980) already highlighted for the students of the
University of Buenos Aires, the enrollments in those careers perceived as prestigious are higher
than those perceived differently, even after controlling by the social origin of the students.
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information about new enrollments, students and graduates at the university
level.

New enrollments Students Graduates
Careers ( % of total) (% of total) (% of total)
B.Adm. & Economics 17.3 19.7 17.1
Medicine 10.9 5.2 8.5
Law 10.2 13.1 14.3
Engineering 6.4 6.1 5.8
Architecture and Design 5.4 6.0 5.7
Informatics 4.9 4.3 2.2
Psychology 4.8 4.6 4.8
Communication 3.8 3.8 2.8
Sociology 3.5 3.2 3.2
Sciences 3.2 2.9 2.2

Table 3: New enrollments, students and graduates from selected careers. Source:
Author’s elaboration using the University Statistical Yearbook, 2009.

Early on the decade the federal government established early in the decade
diverse sectoral fora aimed at generating a space where the involved actors
would be able to meet and, discuss problems and bottlenecks with the intention
of jointly designing policies. One of the restrictions most frequently mentioned
in these spaces is the shortage of human resources on technical areas and with
specific abilities.

When comparing the figures for 2001 and 2006 (SPU Statistical Yearbooks),
it is possible to observe that the number of new students opting for these priority
careers fell from 63,000 to less than 61,000 in a context of an increasing number
of new enrollments, and despite having been advertised as “priority fields”.
This behaviour implies that the proportion of new enrollments in these areas
fell in relation to the total number of students from 19% to slightly over 16%.
Additionally, the graduates in the mentioned disciplines accounted for only 12%
of the total pool of university graduates, a percentage that results smaller than
the historically cumulated figure presented on Table 2.

These results would not be a surprise for many of the economists working
on the field of occupation choice. However, this would be for the wrong reasons.
As we mentioned previously, for an important part of the profession, the weak
interest in these careers is to be explained by a weak demand, influencing, in
turn, the salaries to be obtained. We believed that the some of the following
comments about computer science, together with that for engineering, provide
evidence to the contrary.

Software: growth and bottlenecks Starting on the 1950s, informatics has
arich history in Argentina. Despite the recurrent economic and political changes
that characterize contemporary Argentine history, and without the support en-
joyed by other sectors, the software industry managed to achieve significant
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development. Nowadays, the sectoral perspectives are very promising, it being
one of the most dynamic and fast growing sectors in the economy. In addition,
a growing portion of the population acknowledges its potential. For instance,
the sector was considered among those with the biggest growth expectations
in the period 2005-2015 in a survey conducted by the National Observatory of
Science, Technology and Productive Innovation.

In relation to employment, the informatics and software chamber of com-
merce (CESSI) reports that more than 51,000 people worked in the software
industry in 2008, hiring almost 6,000 in only one year, this figure almost dupli-
cates that for 2004. Together with the impressive performance of annual growth
rates of 20% in sales and 23% in exports since 2002, the shortage of qualified
human resources has been mentioned repeatedly as one of the most important
bottlenecks to overcome in the short run (ProsperAr, 2008). Specifically, accord-
ing to estimates presented in the sectoral strategic plan, the sector is expected
to employ 70,000 people by 2011 and reaching 100,000 five years later. Recent
estimations (Prospectiva TIC, 2008) indicate that the sector will be incapable
of finding qualified personnel for up to 21,000 positions, or almost half of the
employment that is expected to generate in the next eight years.'6

As we might expect, both the impressive observed sectoral growth rates
and future perspectives are not a secret only available to specialized experts,
firm managers or committed policy makers. The general public is aware and
informed. In this sense, the National Secretary of Science, Technology and
Innovation performed in 2006 the Second National Survey about the Social Per-
ception of Science. As a follow up of a first survey conducted two years before,
the initiative aimed at characterizing Argentine society in terms of information
about science and technology, the potential that STI has for ameliorating so-
cial and economic problems and, as a novelty, different aspects about both the
nuclear and software sectors. One dimension that was specifically taken into
account was to elucidate the attractive of informatics and related fields as a
university career.!”

When the interviewed individuals were asked to indicate the attractive ca-
reers from a provided list, informatics ranked fifth in terms of interest, only after
disciplines such as medicine, law, history and education.!® Those who did not
consider informatics as an attractive career were consulted about their reasons.
Having to choose from a list of reasons, lack of employment opportunities and
lower wages, were indicated as the least important factors. In fact, the main
reason had to do with non-pecuniary factors such as being considered a not very
entertaining job, followed by lack of information about what the job was about.

16The previously presented figures about new enrollments and university graduates allow
us to understand the dynamics at the undergraduate level. Because of the lower graduation
rates, the situation at the postgraduate and PhD levels is even more dramatic, this being
another reason for concern among the experts.

17The survey consisted of a household survey that, by means of a random and stratified
sample by region, gender and age, results representative of the adult urban population of the
country. Almost 2,000 households were interviewed.

18 The attractiveness of informatics grew in parallel with the level of education and the level
of scientific information that the respondent had.
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Trying to confirm that the poor performance of the career in terms of the
attraction of students is not related to a weak job market, the interviewed were
asked about their opinions about the employment opportunities for a graduate
from the discipline. Here, the majority believed that the graduates can eas-
ily obtain a job. Again, this perception increased together with the level of
education of the interviewees.

4 Received literature

Contributions studying the factors that influence the choice of university study
field can be divided into two groups. The first group, more inspired by socio-
logical concerns, aims at highlighting the role played by other factors such as
family background and social influences. A second group, following the stan-
dard economic approach, is focused on assessing the influence played by income
or expected earnings. It is rare to find research contributing to both strands.
This paper can be thought of as an initial contribution in this direction.

Previous evidence focused on the role of personal background shows that
the choice is heavily influenced by factors such as gender, ability and previous
education history and performance. In this sense, Davies and Guppy (1997)
found in the American case that males and high ability individuals were more
likely than females to enroll in lucrative fields of study such as engineering
or economics. Beffy et al. (2009) found in France that female students are
very signicantly less likely to study sciences. In respect to educational history,
these same authors find that those students who obtained a Baccalauréat in
sciences are signicantly more likely to choose a post-secondary major in sciences.
Similarly, Bratti (2006) for the UK finds that previous student performance in
the form secondary school curriculum (school type, A-level score and number
and performance in specic A-levels) has an important explanatory power for the
field choice.

Family background has proved to have important effects on the decision
of what to study. Oosterbeek and Webbink (1997) who studied the decision
whether to enroll or not in technical studies in the Netherlands, found that in-
dividuals from high income families were less likely to attend these fields, but
more likely to persist in their studies. Also in the Dutch case, Van de Werthorst
et al. (2001) found that children belonging to the cultural elite tended to choose
fields where they could acquire cultural capital, i.e. non technical fields, while
students from the economic elite were under-represented in cultural fields (such
as arts and humanities). By contrast, low social class individuals were over-
represented in economics and engineering. For France, Beffy et al. (2009) find
that students whose mother is a white-collar worker are more frequently enrolled
in sciences than in humanities and social sciences. Rochat and Demeulemeester
(2001) scrutinized the case for Belgium to find that youngsters with fathers in
“elite” occupations were relatively more likely to enroll in short cycle artistic
and pedagogical studies and long cycle curricula in engineering and less likely
to enroll in long cycle business, economics and social studies. Contrarily, Mont-
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marquette et al. (2002) estimated a multinomial logit model of subject choice for
Canada and did not find evidence that a parent in a professional occupation in-
fluences the choice. However, those students studying thanks to an educational
loan were more likely to choose education or liberal arts, where the probability
of success was higher on average. Van de Werfhorst et al. (2003) estimated
for the UK a multinomial logit model of subject of graduation and found that
children from professional backgrounds preferred faculties of medicine and law,
even after controlling for ability and exam performances. For the same country,
Bratti (2006) does not find statistically signicant differences among social classes
in the probability of enrolling in different subjects in the period 1981-1991. At
the same time, having a parent of the same sex as the child with university ed-
ucation —according to Boudarbat and Montmarquette (2007), when studying
the Canadian case— increases the likelihood of choosing ”Health” and avoid Ed-
ucation”.'¥ In addition, a student is unlikely to choose Business and Commerce
when his or her mother received university education. In respect to vocational
training, fathers favour studies in sciences fields. Overall, there is limited im-
pact of parents on their childrens choices when parents have less than university
education.

The fact that these collection of factors are significant in the choice of univer-
sity major suggests that non-pecuniary factors are a key determinant of school-
ing choices. In this sense, it is required to first explore the ultimate determinants
of the selection and take into account that the solution to the shortage for some
skills does not lie uniquely in the provision of financial incentives.

Recently, different strands of research both from sociology and economics
have focused on understanding how the choice of field of study is an important
part of a strategy aimed at the successful entry into the labour market. In this
sense, it is shown that different fields of science might differ in their value in the
labor market either in terms of employment status (Livanos and Nunez, forth-
coming; Reimer and Steinmetz, 2007; Smyth, 2005) or income (Bobbitt-Zeher,
2007; Hansen, 2001). Several reasons have been have been put forward. First,
both the learning environments and the acquired skills and competencies vary
between fields (Paul and Murdoch, 2007; van de Werfhorst and Kraaykamp,
2001), certain fields being more likely to develop productive skills than others.
Secondly, different fields may differ in the extent they provide general versus
specific skills. It might be expected that employers —interested in reducing
training costs and achieving a better matching— will prefer those individuals
having (allegedly) occupation specific skills (van der Velden, 2007). In this
sense, most contributions —like those from Arcidiacono (2004) and Marini and
Fan (1997)— show that graduates in humanities and so-called “soft fields” typ-
ically receive lower wages or income. Third, and from a signalling perspective
(Spence, 1973), the completing of a degree in certain fields is assumed to be more
related with prior abilities than in other fields (Reimer et al., 2008). The more

9These authors only considered the level of education of their parents and not their field
of specialization.

16



challenging fields are also assumed to carry higher rewards. As a consequence,
fields of study manage to sort students by their (perceived) ability.?"

Finally, the value of different fields may vary with the business cycle. In
this vein, we can expect that those careers providing more specific skills will be
preferred by prospective students in environments more affected by unemploy-
ment. Reimer et al. (2008), when analyzing unemployment rates for different
fields across 22 European countries, found that humanities graduates (associ-
ated with less specific skills) face an above average risk of unemployment.?!
However, if downturns are expected, graduates with very specific occupation
qualifications may suffer (or assign a higher probability in their calculation
about expected value/utility) higher unemployment or would have to accept
lower wages (Reimer, Noelke, Kucel, 2008).

5 Data description

The previous section highlighted the shortages of graduates in the areas of engi-
neering, sciences and technology despite the high expected income and the good
employability of these professionals in Argentina. It is obvious that overcom-
ing such a restriction for development requires the combination of two different
processes: (a) a growing enrollment in the aforementioned disciplines and, (b) a
higher rate of graduation at the undergraduate level of these disciplines. In the
sections that follow we will focus on the first of these two issues. Specifically, we
will make use of a survey conducted to Advanced University Students (AUS)
to try to elucidate what factors influence the decision to follow the so-called
“priority” careers.

Taking into consideration that we believe that expected income is only one
of the potential factors behind the occupation choice, we will pay attention
to different personal characteristics (such as gender, age of entry to univer-
sity, prior working and higher education experience), family (higher education
of both parents, orientation of the parents’ higher education, type of occupa-
tion), social (proportion of graduates from priority careers in the cities where
the surveyed individuals follow their primary and secondary level studies) and
economic aspects (unemployment rates and income levels for employed univer-
sity graduates). The introduction of these three latter aspects constitute an
innovation of this work. First, including the proportion of university graduates
is inspired by the contributions of Calvé-Armengol and Jackson (2008), who
used this same idea in the framework of household surveys (and not surveys of
individuals). Second, including information about unemployment and income

201f abilities are scarce and the education signal effectively sort individuals, those fields in
which success depends on prior ability will carry a higher signal, producing unequal outcomes
between fields of science that might be persistant. However, if the sorting is not about abilities,
social perceptions about careers might result quite perverse.

2l1Evidence form Europe suggests that in the case of more rigid employment protection
legislation —as might be the case in Argentina— the need for more complete screening of
applicants will the amplify differences between fields of study, becoming a more important
signal (Breen, 2005; Wolbers, 2007).
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levels allow us to contribute to the understanding of the ways that the present
conditions in the labor market affect the occupation choice.

We should mention that the information used on this paper imposes certain
restrictions on our analysis. First, in spite of our interest being the assessment
of the factors that influence the decision about what to study, we perform our
analysis with an instrument conceived to evaluate the transition between the
education and work worlds. Thus, we have a sample of university students that
was designed to be representative, attentive at achieving the comparability with
a previous research (see Riquelme (ed.), 2008), of the graduations by discipline
and not necessarily about the new enrollments at it. At the same time, we don’t
have information about: the perceptions of the different careers and the expected
income and the past educational performance (but we do have the orientation
of their secondary school). Also, there is no information about the strategies
that the individuals follow to obtain information and decide (counseling, visits
and talks, tests, specialized publications and books, etc.). Introducing these
dimensions would be important for an exhaustive empirical analysis and policy
design.??

5.1 Survey characteristics

The survey that provides the data used in this paper arises from a re-edition
of a survey originally conducted in 1985 being, at that time, the first survey to
characterize the advanced student population and its transition to the labour
market.

The sample of universities used in this study allows us to characterize prop-
erly the heterogeneity that defines both the student population and the univer-
sity system in the country. Each of these universities is located in a different
geographical region, and presents its own history and trajectory. These aspects
have defined in each case a different academic offering and variety in the num-
ber of students and its evolution. These universities are representative of the
graduation rates and the distribution of students across fields.?? As we can see
from Table 4 the distribution of new enrollments in the analyzed universities is
similar to the proportion exhibited by the total system.

5.2 Description of the interviewed population

This section presents a characterization of the 3,913 advanced university stu-
dents interviewed in the three mentioned public universities. Table 5 presents a
distribution of the interviewed population across the most relevant dimensions.

In line with the gender distribution for the university system as a whole,?*
61.7% of our survey respondents are female. In relation to place of birth, we

221n this respect, see Tacsir (2009b) where a specially designed survey considering percep-
tions, expected income and information gathering strategies is used.

23 Annex A presents a characterization of these 3 universities, their history, geographical
location and economic activity of their surrounding regions.

24Tn 2005, 56.6% of total new university enrollments were female.
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New enrollments on
Surveyed universities Total system

Disciplines (%) (on %)
Applied Sciences 26.2 21.1
Basic Sciences 2.7 3.6
Health Sciences 19.4 16.4
Humanities 14.1 17.9
Social Sciences 37.5 41.1
Total 100.0 100.0
Non priority 88.9 87.5
Priority 11.1 12.5

Table 4: Distribution across disciplines for the new enrollments for the the
surveyed universities and the total system. On percentages. Source: Author’s
elaboration based on University Statistics Yearbook, 2006.

observe that only a tiny minority was born outside Argentina. At the time of
the interview, only a small group had a work experience or had obtained a prior
tertiary degree (15.8% and 10.7%, respectively) (see Table 5.a). Additionally,
only 5% of our sample started their studies older than 24 years.

In line with a growing trend observed in the country in the last decades,
57.9% of our interviewees attended a private secondary school, those who fol-
lowed a technical track (most common also in public managed schools) being
only a slight minority. At the same time, the sample of interviewed individuals
serves as a good representation of the population of new university students in
the country. In particular, both social sciences and humanities represent bigger
proportions in our sample than in both the total system and the universities an-
alyzed because of the important graduation rates that the students in this area
present in comparison to other fields. The opposite explains the situation in re-
lation to basic sciences. In respect to the situation of the group of priority fields,
14.4% of our interviewed individuals are about to finish their studies in these
careers, presenting a figure one percentage point over the national proportion.
(Table 5.b).

Table 5.c summarizes the family background of the interviewed individuals.
There, we see that about half of the interviewees’ parents followed their stud-
ies beyond the compulsory secondary level (51.6% for mothers and 53.6% for
fathers). In relation to their educational and occupational specialization, we
observe that 12.4% of their fathers studied a priority field, while 15.8% work in
science, technology and engineering (ST&E) related fields.?> These proportions

25The correlation between these two variables is 0.46. This is explained by many fathers
that despite not obtaining their education certification in a priority field-either at the tertiary
or university levels- work in occupations requiring technical and/or scientific knowledge. The
definition of the variable capturing the occupation specialization took the following occupa-
tional categories from the National Occupation Classification: Engineers; Technicians and
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Basic characteristics of the surveyed individuals and relevant population

[ Sample Population

a. Personal characteristics
Gender 0: Female 61.7 56.6
n= 3913 1: Male 38.3 43.4
Foreign 0: Non foreign born 98.4 97.8%
n= 3910 1: Foreign born 1.6 2.1
Older age 0: Below 25 years old when started 95.0 77.5P
n= 3913 1: 25 or more years old when started 5.0 22.5
Work experience 0: Without experience 84.2 n.a.
n= 3913 1: With experience 15.8 n.a.
Previous tertiary ed. degree 0: Without previous degree 89.3 90.6*
n= 3913 1: With previous degree 10.7 9.4
b. Educational history
Type of school 0: Public school 42.1 41.7¢
n= 3910 1: Private school 57.9 58.3
School track 0: Non technical education 92.8 91.9*
n= 3910 1: Technical education 7.2 8.1
Field of Science 1: Applied sciences 15.5 20.2
n= 3910 2: Basic sciences 3.7 2.4

3: Health sciences 11.6 18.0

4: Humanities 23.5 17.5

5: Social sciences 45.6 41.9
Type of career 0: Non priority 85.7 86.9
n= 3910 1: Priority 14.3 13.1
c. Family background
Mother’s education 0: Without higher education 48.4 52.9%
n= 3913 1: With higher education 51.6 47.1
Father’s education 0: Without higher education 46.4 53.9%
n= 3913 1: With higher education 53.6 46.1
Mother’s h. ed. specialization 0: Non priority 99.9 n.a.
n= 3913 1: Priority 0.1 n.a.
Father’s h. ed. specialization 0: Non priority 87.6 n.a.
n= 3913 1: Priority 12.4 n.a.
Mother’s occupation specialization 0: Non priority 96.8 n.a.
n= 3913 1: Priority 3.2 n.a.
Father’s occupation specialization =~ 0: Non priority 84.2 n.a.
n= 3913 1: Priority 15.8 n.a.

& Corresponds to data from the UBA students census from 2004.
> Age distribution for new enrollments at the university. Source: SPU.
¢ High school graduates in the country by track followed. Source: Ministry of Education (2008).

Table 5: Main characteristics of the survey respondents and the population of advanced university
students. In percentages.
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are much smaller the case of their mothers: 0.1% and 3.2%, respectively.

5.3 Comparison of Priority and Non priority fields

Attending our objective of being capable of understanding the factors influencing
the decision to enroll in a priority field, this section will focus on comparing the
characteristics of the students in priority and non priority fields.

In relation to gender, we observe that the growing proportion of females in
the university studentship population is not yet visible in priority fields. In this
respect, while only 30,2% of the interviewed students enrolled in priority fields
are women, this figure rises to 67% in the case of non-priority fields. Table 6.a
describes this situation.?®

At the same time, it is possible to characterize the students in priority fields
as younger students who enrolled at the university without working experience
or other higher education. In this sense, those students involved in priority
fields are less likely than the rest to have worked before their enrollment at
the university. In fact, while 11% of the AUS in the priority fields had this
experience, this proportion rises to 16.7% for those about to graduate from non
priority fields. Similarly, the proportion of students about to finish their univer-
sity studies in the priority disciplines that inform that they hold a diploma from
another tertiary-level studies is smaller than for those enrolled in non priority
disciplines (6% and 11.6%, respectively). In the same line, only a insignificant
percentage of the students in priority fields (0.9%) started their studies with
25 years old or more, while this proportion reaches almost 6% for those in non
priority fields.

In relation to the educational history of the students, we find (as expected)
a bigger proportion of students with technical orientation on their high school
studies among the AUS on priority fields in comparison to those in non-priority
careers. In fact, 23.3% of those in priority fields attended a technically oriented
high school, while an almost negligible 4.4% represent the equivalent group in
non-priority fields. Unfortunately, we can not compare this proportion with the
percentage exhibited by the system as a whole for lack of statistical informa-
tion. Nevertheless, we can expect that the public university system will present
percentages similar to those exhibited by the University of Buenos Aires, where
26.8% of the students at priority fields obtain a technically oriented education at
the secondary level, this proportion being around 9% for those in non technical
fields (UBA Student Census, 2004). In relation to the sector (public or private)
of the secondary education, the Ministry of Education reports that the private
sector concentrates slightly more than one third of the total students of the sec-
ondary level without being possible to know the proportion in the group that

similar occupations; Other technicians; Specialized workers on services; Specialized workers
on agricultural activities; Production and Shop supervisors.

261t should be noted that this fact is valid for the university system as a whole. According to
the University Statistical Yearbook, females represent around 29% of the total new enrollments
in the priority fields, while this figure rise to 61% in the non prioritary fields. Additionally,
this fact stands for each of the three universities considered in our survey.
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Interviewee’s type of career
Non priority  Priority  Total

a. Gender

Female 67.0 30.2 61.7
Male 33.0 69.8 38.3
b. Type of school

Public school 41.6 44.4 42.1
Private school 58.4 55.6 57.9
c. Secondary school track

Non technical education 95.6 76.7 92.8
Technical education 44 23.3 7.2
d. Mother’s education

No education 0.2 0.0 0.1
Incomplete Primary 2.8 1.4 2.6
Completed Primary 13.4 6.6 12.5
Incomplete Secondary 10.0 6.4 9.5
Completed Secondary 24.4 20.6 23.8
Incomplete Higher Ed. 12.7 13.3 12.8
Completed Higher Ed. 36.3 51.5 38.8
e. Father’s education

No education 0.1 0.0 0.1
Incomplete Primary 4.8 2.0 4.4
Completed Primary 13.1 6.2 12.1
Incomplete Secondary 12.6 8.2 11.9
Completed Secondary 18.1 16.2 17.8
Incomplete Higher Ed. 14.8 13.2 14.5
Completed Higher Ed. 36.5 54.3 39.1
f. Mother’s in priority fields 0.1 0.0 0.1
g. Father’s in priority fields 9.8 27.5 12.4
h. Mother’s occupation by type

Non priority 96.9 96.2 96.8
Priority 3.1 3.7 3.2
i. Father’s occupation by type

Non priority 86.3 71.8 84.2
Priority 13.7 28.2 15.8

Table 6: Main characteristics of the survey respondents type of career they
choose. In percentages.
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graduates. In this respect, our interviewees do not show differences in terms of
the sector of their secondary education by type of career that they are enrolled
in. In this respect, while 55% of those in a priority fields attended a private
school, the proportion for those in non priority fields is slightly higher reaching
58.3%.

At this point, it becomes clear that these characteristics of the students in
the priority fields is related to its family background (see Table 6). In this sense,
the higher educational level of the their fathers stands out in the comparison.
While 67.5% of their parents attended higher education, this category only
agglutinates 50% for the case of non priority fields. Specifically, 54.3% of the
fathers of priority-fields students have finished their higher education studies.
Similar situation arises when we consider the education level of the mothers
for each group of students (65% in priority fields versus 49% for those in non
priority fields). Here, the main difference between the two groups is caused by
the important percentage of mothers who completed their university studies.

As mentioned previously, it is our contention that an important influence on
the choice of field of study is the orientation that parents have both in terms
of their education and occupation specialization. We observe that the students
whose fathers have specialized on a priority field present a stronger tendency to
specialize on these fields, also. Despite the heterogeneity between the students
from different universities, stands out that while 27.5% of the students choosing
priority fields have fathers specialized on the same fields, this proportion falls
to 10% for those students in a non-priority fields (Table 6.g).

In respect to the orientation of the occupation for each parent, Table 6.g
shows that while a small proportion of students of non-priority fields have fa-
thers whose occupation are oriented towards priority areas (13.7%), an impor-
tant group of students of priority fields (28.2%), almost doubling the figure of
parents with priority occupations on the total sample, have fathers with this
specialization. Finally, the mothers don’t show differences in terms of the dis-
tribution of students by type of career in relation to their mother’s education
or occupation specialization (see Table 6.f and Table 6.h).27

Summarizing, we observe that students choosing priority fields are more
likely to have been exposed to technical related and priority fields both at their
previous education and because of their family background. In fact, they have
parents that exhibit higher levels of education and, specifically, a higher pro-
portion of them are trained in these same priority areas. In addition, fathers
of students choosing priority fields have a higher tendency to be involved in oc-
cupations related with priority fields. All these factors are supposed to expose
individuals differently, providing different sets of information and transmitting
a potentially different values affecting the occupation choice.

27These results are identical if we split the sample by the interviewee’s gender.
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6 Empirical strategy and results

The previous section highlighted several dimensions where the students choosing
priority fields at the university level present significant differences from those
enrolled in non-priority disciplines. Here, we examine the influence that diverse
explanatory factors have on the probability of choosing priority fields. We apply
a sequential strategy wherein the successive regressions will include new explana-
tory factors advancing from purely individuals factors towards those related to
characteristics of the social environment in which the individual is embedded at
the time of choosing her occupation.

6.1 Hypotheses

As discussed in Section 2 we expect to find that individual decisions respond not
only to pecuniary aspects (labour market conditions) but are also mediated by
a collection of factors related to social background, family influences and social
context. In this sense, these three groups of factors produce an idiosyncratic
assessment of the individual costs and benefits of the different choices available.
Thus, we postulate the following hypotheses:

H1: Individual exposure to technical knowledge has a positive
influence on the decision to opt for a priority field.

H2: Parental specialization in priority fields have a positive in-
fluence on the decision to pursue a priority field.

H3: Living in locations with a higher proportion of individuals
with a specialization in priority fields has a positive influence on
the decision to choose a priority field.

In relation to the dynamism of the labour market and according to the
evidence presented in 4 we propose the following hypotheses:

H4: Higher unemployment rates for university graduates have a
positive influence on the decision to choose a priority field.

H5: On the contrary, higher wages received by university grad-
uates negatively affect the decision to choose a priority field.

Here, we are not able to identify how much the effect on the occupation choice
of H2 is a consequence of differential access to information, access to some ad-
vantage in both education and labour market performance or a intergenerational
transmission of a specific symbolic attached to each occupation. However, we
can understand further the channel by which the influence is transmitted by
empirically operationalize this hypothesis in two different components:
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H2.1: Parents’ educational specialization in priority fields have a positive
influence in the probability of choosing such a career.

H2.2: Parents’ occupational specialization in priority fields have a positive
influence in the probability of choosing such a career.

Similarly, in respect to H3, it is impossible to differentiate whether the “so-
cial” effect on the occupation choice is related to a desire to conform to a norm,
different social valuation of the different careers or an effect related to the ex-
tent that there are different role models or information about certain fields that,
without meeting a minimum threshold is no available.

6.2 Econometric approach

Our focus lies in understanding which factors have an influence on the election
of a “priority career”. Thus, and given that all our interviewed individuals are
students at the university,?® two different groups of students exist: those en-
rolled in non-priority fields and those enrolled in priority fields. Taking this as
our starting point, our strategy consists in estimating the probability of having
opted for a priority discipline in relation to the explanatory factors by means of
maximum-likelihood probit model with robust standard errors..

Hence, our model can be expressed as:
y; = x;8; +u;, where (3 is a vector of explanatory factors and y* is an unobserv-
able magnitude that represents the net benefit of taking a particular course (i.e.,
opting for a priority field) of action for the individual i. Nevertheless, we can in-
deed observe the outcome of this individual decision based on the following rule:

y; = 0 (i.e., enrolled on a non priority field) if y < 0
y; = 1 (i.e., enrolled on a priority field) if y > 0.

Our first analysis is the most basic of three stages to be presented and it
refers to individual variables only, without taking into account other factors
related to parents, family or social surroundings. In this first estimation we
present the effects of gender, age of first enrollment at the university, track of
the secondary level education, type (public or private) of school, nationality,
previous work experience and holding a previous higher education diploma on
the probability of choosing a priority field. Results are presented in Table 7.

Thus, following a technical track at the secondary level and being a male
(in that order) are the factors that contribute to the election of a priority field.
By contrast, being at least 25 years old at the time of the first enrollment,
together with previous working or higher education experience negatively affect
this probability. At the same time, the type of high school and the place of birth

28 Tacsir (forthcoming) presents a sequential analysis of the occupation choice where the
first stage is the decision to whether enroll or not at the university.
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of the individual are not significant factor in terms of the occupation choice
decision. The promotion of the technical track stands as a fundamental policy
for the promotion of scientific and technical will on the young population.?®
Finally, the fact that these professions are mostly considered attractive to male
students makes us consider the need to work on the perception of these careers,
this being a possible constraint to induce female youngsters to choose them.

Personal aspects

Explanatory factors Results Marginal effects

Gender? 0.726 0.16
(0.551)***

Private education ° 0.051 —
(0.055)

Technical track® 0.877 0.25
(0.086)***

Foreign? 0.181 —
(0.224)

Older age® —0.875 —0.10
(0.234)***

Previous degreef —0.219 —0.04
(0.103)***

Previous job? —0.315 —0.05
(0.080)***

n 3910

Prob. LR Ak

Table 7: Sign, significance levels and marginal effects for the explanatory factors
of the probability of choosing a priority field. Notes: a: 0-Female & 1-Male; b:
0- Attended a public school & 1-Attended a private school; ¢: 0-Non technical
school & 1-Technical track school; d: 0-Born in Argentina &1-Foreign born;
e: 0-Younger than 25 years old when started & 1-At least 25 years old when
started; f: 0-No previous higher education degree & 1-With a previous higher
education degree; g: 0-Without previous working experience of more than 15
hours a week (before starting university) & 1-With previous working experience.
Significance * 10%, ** 5%, *** 1%. Robust standard errors in parentheses.

As a second step, and starting from the results of the first regression, we
include aspects related to family influence as explanatory factors. Here, we will
present three different models that take into account different variables concern-
ing the family environment. In the first model (Model 1), we add two different

29This aspect is of fundamental importance in the Argentine case. During the nineties, a
drastic modification of the organization of the secondary schooling system affected specially
the existence of technically oriented schools in the majority of the country. Gallart (2006)
presents a detailed account of the transformations experienced. Polino (2008) addresses the
perception about technical and scientific occupation in the young population.
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factors: whether either of the interviewee’s parents (father and mother each as
a separated explanatory factor) attended or not higher education institutions.
Model 2 additionally includes the educational orientation (whether oriented to-
wards priority fields or not). Finally, Model 3 adds the specialization of their
occupation. Table 8 shows the results.

A first point observation is the fact that the introduction of the family char-
acteristics affects neither the size nor the significance of the explanatory factors
previously considered. Additionally, family characteristics are significant and
present the expected signs. In this sense, the first model shows that those in-
dividuals with parents that have attended higher education are more likely to
choose a priority field. While the mother’s level of education remains signifi-
cant to the three alternative specifications, father’s level of education becomes
not significant in the presence of a variable that characterizes the educational
specialization (Model 2) or the occupation specialization (Model 3). In refer-
ence to this, the channel through which the father influences the likelihood of
choosing a priority field is in terms of their specialization (both educational
and occupational) while the mothers’ influence goes through the level of educa-
tion acquired.? This latter factor is probably indicating that the interviewees’
household has an important income, also.

In terms of the marginal effects for each of the significant variables, we find
that following a technical track at high school followed by father’s (both ed-
ucational and occupational) specialization are most important factors. This
two last factors give support to the idea that the assessment of the alterna-
tive can not be considered as a decision isolated from family background and
arising from pure globally accessible information. Here, we can speculate that
both differential access to information about the career and related occupations’
characteristics and a potential more advantageous position in the job market
influence the perception about future opportunities that different university op-
tions provide. Thus, it is quite likely that we will find intergenerational inertia.
In this sense, attracting young individuals requires to intervene in the informa-
tion and career guidance markets with the intention of granting equal access to
relevant information, unbiased by the experiences of previous generations.?!

As a third stage, we include information about the surroundings where the
youngsters socialize during their high school. This is the period where they were
presumed to decide whether to attend university or not and what to study if
they did. During this process they collected information, research about people’s
experiences and most likely received information and other’s opinions. Here, we
consider that information has a local component and different individuals will

30Her orientation being not significant.

31The research about first generation university students arrives to similar conclusions. At
this respect, the first individual that enrolls in higher education studies are more inclined to
choose for shorter studies (two instead of four year colleges in the US) because of a unbiased
perception about their future opportunities and the probability of finishing their studies.
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Personal and Family aspects: Model family 3

Explanatory factors Marginal effects
Gender?® 0.14
Private education® —
Technical track® 0.25
Foreign? —
Older age® -0.09
Previous degree/ -0.04
Previous job? -0.04
Mother’s higher education” 0.04
Father’s higher education” —
Father’s priority education’ 0.11
Mother’s priority occupation® —
Father’s priority occupation’ 0.05

Table 9: Marginal effects for the explanatory factors for the probability of choos-
ing a priority field (Model Family 3). Notes: a: 0-Female & 1-Male; b: 0-
Attended a public school & 1-Attended a private school; c¢: 0-Non technical
school & 1-Technical track school; d: 0-Born in Argentina &1-Foreign born;
e: 0-Younger than 25 years old when started & 1-At least 25 years old when
started; f: 0-No previous higher education degree & 1-With a previous higher
education degree; g: 0-Without previous working experience of more than 15
hours a week (before starting university) & 1-With previous working experience;
h: 0-Not attended higher education &1-Attended higher education; i: 0-Higher
education in a non priority field & 1-Higher education on a priority field; j: 0-
Occupied on a non priority field & 1: Occupied on a priority field. Significance
*10%, ** 5%, *** 1%. We only present the marginal effects for significant
explanatory factors. Others are reported as “—”.
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have access to potentially different information. Taking the information pro-
vided by the most recent population census (2001), we add as an explanatory
factor the proportion of university graduates over total graduates in the county
where they followed their secondary schooling. Using information provided by
the Argentine Household survey we include variables aimed at characterizing
the labour market for university graduates: the unemployment rate and the
expected income.3? Table 10 presents these results. Model 1 includes in addi-
tion to the proportion of graduates have included the unemployment rate for
university graduates as an explanatory factor. Model 2, adds to the (centered)
expected income as an explanatory factor (Model 2). Table 10 presents these
results.

There, we can observe that the newly added variables (either in Model 1
or Model 2) are significant and their signs conform to our previously presented
hypotheses. In this sense, we found that a higher proportion of graduates in
priority fields positively affects the probability of choosing such group of uni-
versity careers no matter which variable characterizing the labour market is
also considered. At the same time, Model 1 shows that a higher unemployment
rate for university graduates positively influences the probability of choosing a
priority field. In this sense, we can think of priority fields being conceived as
a shelter for unemployment. Model 2 shows that in those locations where the
expected income of the university graduates is higher (i.e., more dynamic labour
markets) the attraction of priority fields decreases.??:34 At the same time, these
inclusions don’t affect the significance levels or implications for the previously
considered factors.

It is important to mention that we are not drawing any specific conclusions
with respect to the channel of transmission from the proportion of graduates
to individual choice. Even when we cannot disentangle whether its influence
is the result of an active labour market for that type of profession, differential
access to information, a higher reputation in the individual’s environment, a
desire to emulate, we can not disregard this effect when analyzing the reality
and formulating policies.?®

Finally, the differences found between males and females in terms of the
probability of opting for a priority field, fosters our curiosity for understanding

328pecifically, being Uyg; the unemployment rate for the university graduates at the location
i and Yy; the average income of university graduates in location i, EY; = (1 — Ug;/100)Yy;.

33To avoid the interpretation that regions with higher proportion of graduates from priority
fields are those with higher unemployment or lower income levels, we have also performed
additional estimations considering the unemployment and expected income for the whole
urban population —not only for urban population holding an university degree. In this case,
unemployment is not significant but the expected income remains significant and with a
negative sign. In both cases, the proportion of university graduates from priority fields have
a positive effect on the probability of choosing such a career.

34In fact, unemployment rates for university graduates is slightly and negatively correlated
(—0.09) correlated with the proportion of graduates in priority fields. The contrary is true for
the correlation between this proportion and the expected income (0.85).

35The results are the same if we include the proportion of graduates in the location where
the individuals attended either primary or secondary school.
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whether there are other types of differences between these two groups in terms
of both personal, family and social factors. To shed light on these issues we
ran the last model separately for each group (see Table 11 and Table 12 for the
results). In the first place, we find some differences in relation to two personal
factors: older age when first enrolled and holding a previous diploma. Both
factors while have significant negative effects for males are non significant in the
case of women.

In what is related to intergenerational transmission of information about
careers, we observe that the channels which influence the probability of inclining
for a priority field are different for each gender. While males are positively
influenced on their decision by having a father whose education is oriented
toward these fields, females are affected by their father’s occupation. It is worth
mentioning that both genders are positively influenced in their decision by their
surrounding environment, via the proportion of graduates on priority fields in
the total pool of university graduates. Finally, all other factors have the same
significance and sign. Then, following a technical technical at the secondary level
and having a mother who attended higher education increase the probability.
On the contrary, previous working experience negatively affects the likelihood
of going into a priority field.

7 Conclusions

The present paper aims to contribute to a better understanding of the process
of education choice. Available evidence shows that, unfortunately, mobilizing
individuals towards these high priority careers is neither an easy nor a mechan-
ical task. It is our contention that understanding this complex process requires
paying attention to a variety of factors including personal, family and social
aspects. Thus, we should not exclude economic factors in the analysis but we
should not, either, limit our understanding to their influence. Thus, our starting
point was a characterization of the dominant view in economics as unsatisfac-
tory, taking us to explore different contributions that will permit to enrich the
economic perspective on the issue, setting the stage for more effective policy
recommendations.

Our description of the current situation in Argentina highlighted the short-
ages of graduates in the areas of engineering, sciences and technology despite the
high expected income and the good employability. Interested in understanding
the influence that different personal, family, social and economic factors have
on the decision about what to study, we perform a sequential analysis profiting
from a survey to Advanced University Students (AUS).

This analysis showed, first, that the exposure to technical knowledge during
the formative years has a positive influence on the decision to opt for a priority
field, finding that the probability of being enrolled in such a career is higher for
those students who followed technical tracks in secondary school. This finding
is of vital importance for the case of our study. During the previous decade, an
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extensive reform of the secondary education system almost brought to an end
the technical track at this level. Additionally, parental specialization — both
in terms of post-secondary education and labour market— influence the decision
about what to study. Specifically, we found that males are positively affected
by orientation of their father’s education, while females’ decisions are influenced
by their father’s occupation type. For both genders, having a mother with
higher education studies positively affects the probability of choosing a priority
field. These results are of fundamental importance in light of the expansion
of the university system currently in place in the country. As we mentioned
previously, slightly more than half of the new enrollments are females. However,
the proportion of students in priority fields is not yet growing given the the
expansion of female students (and graduates) in the university.

In this line, we found that the surroundings where the youngsters socialize
during their high school play an important role on the decision of what to study.
This is the period in which they were presumed to decide whether to attend uni-
versity or not and what to study if they did. During this process they collected
information, research about people’s experiences and most likely received infor-
mation and other’s opinions. In this sense, we find that a higher proportion of
graduates in priority fields as a share of the total number of graduates increases
the probability of becoming enrolled in priority field. At the same time, we
observe that the dynamism and characteristics of the local labour markets have
an important influence in the occupation choice. Specifically, it is shown that
a higher unemployment rate for university graduates positively influences the
probability of choosing a priority field. In this sense, we can think of priority
fields being conceived of as a shelter for unemployment. Additionally, we find
that when the expected income of the university graduates is higher the at-
traction of priority fields decrease. This finding might explain why despite the
important growth —mostly based on a rocketing performance of the manufactur-
ing industry— experienced by the Argentine economy recently has not attracted
young individuals into technical or scientific related fields.

Hence, we observe an intricate interaction between pecuniary and non pe-
cuniary factors. While the decisions of previous generations influence (and po-
tentially inhibit) the likelihood of opting for a science and engineering (ST&E)
related career, these studies are considered by many prospective students as an
extreme option, only attractive in the event of current severe unemployment
figures. Having said this, it becomes evident that attracting bright individuals
to ST&E fields (and occupations) will require going beyond the well-established
policy of providing financial assistance to the prospective students. In this sense,
our results show that is fundamental to act in two complementary dimensions:
(a) information and guidance counseling provision and (b) campaigns to mod-
ify the “public image” of the so-called priority careers, enabling them to be
understood as a relevant option across all phases of the business cycle.
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A Characterization of the Universities

The University of Buenos Aires (UBA), established in 1821, is the second oldest
university in Argentina and the biggest institution in terms of students and
graduates, presenting the most wide academic offer at the undergraduate and
postgraduate levels. Its research production outnumbers any other university
in the country. Universidad Nacional de Misiones (UNAM) and Universidad
Nacional de Mar del Plata (UNMdP) were founded in the early seventies as
part of new wave of institution creation. In the first case, the university was
established over some existing institutes. In the case of Mar del Plata resulted
from the merger of two different universities: one originally provincially funded
and a private institution.

By 2005, the 3 surveyed universities accounted for more than 62,000 students,
18.6% of the university students in Argentina (Table 13). As is the case with
the system as a whole, the biggest group of students in these 3 universities are
those enrolled in social sciences, closely followed by those in applied sciences.
Again, the students in priority fields are a small group inside the institutions
but representative of the population in these fields at the national level.

New enrollments

Field Surveyed universities Total system Share (%)
Applied Sciences 16,292 70,541 23.1
Basic Sciences 1,701 11,899 16.3
Health Sciences 12,061 54,617 22.1
Humanities 8,772 59,654 14.7
Social Sciences 23,277 137,233 17.0
Total 62,103 333,944 18.6
Non priority 55,214 292,064 16.8
Priority 6,889 41,880 18.9

Table 13: Number of new enrollments by field of science in the universities
surveyed and the total university system and share in relation to the total
system for 2005. Source: Author’s elaboration based on University Statistics
Yearbook, 2006.

The small graduation rate is another characteristic of the Argentine univer-
sity system. Bordering 25%, this level is extremely low relatively to international
standards. Again, the universities considered here are representative of this fea-
ture. With an average rate of graduates in relation to new enrollments of 30%,
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the priority fields are slightly over 22% while non-priority fields reach 31%. (Ta-
ble 14). An important factor in relation to the low graduation rate is that the
admission to universities in most of the cases only requires the student to only
have finished high school. This is the case in the three universities under study.

New enrollments Graduates Graduates/ New Enrollments

Disciplines (%) (%) (%)
Applied Sciences 26.2 17.4 19.9
Basic Sciences 2.7 3.1 34.5
Health Sciences 19.4 13.1 20.3
Humanities 14.1 11.4 24.1
Social Sciences 37.5 55.0 44.1
Non priority 88.9 91.7 31.0
Priority 11.1 8.3 22.1

Table 14: Distribution of new enrollments and graduates and proportion of
graduates in relation to new enrollments by discipline for the three surveyed
universities for 2005.0n percentages. Source: Author’s elaboration based on
University Statistics Yearbook, 2006.

In relation to its geographical location, UBA is located in the metropolitan
area of Buenos Aires, being the city of Buenos Aires and its important suburbs
population from which it draws the majority of its students. This geographical
area concentrates 31.6% of the total population of the country and an impor-
tant fraction of the economic activity. With the intention of diversifying and
widening the existing higher education market, 7 new public universities were
set in the suburbs of Buenos Aires in the nineties. However, UBA retains its
importance, the other ten public universities that co-exist in this area being
confined to serve small populations in specific locations. UNMAP is located in
the coastal region of the country, in a district that was populated by something
more than 500,000 people (1.4% of the country’s population), showing growth
rates below both the provincial and national figures. Contributing with 1.3%
of the national GDP, the regional economy is oriented mainly towards services
and commerce (specially tourism), being important other activities such as fish-
eries and textile industry. Finally, UNAM is placed on the northeaster region
of the country. The province of Misiones accounts for 2.7% of the total popula-
tion, exhibiting an important proportion of rural population (30%, three times
the national average). With an economic activity that contributes slightly over
1% of the national GDP, forestry, wood and paper production and food and
beverages industries —such as tea and mate35.

The aforementioned factors influence the academic offer in each institution.
As Table 15 shows, UBA has the most extensive and diverse offer of the three

36Mate is a traditional South American infused drink, prepared from steeping dried leaves
of yerba mate (llex paraguariensis) in hot water.
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universities. Its offer reaches each field and almost the whole universe of disci-
plines, almost doubling that by the other two institutions.

Number of degrees
Field of science UBA UNMdP UNAM

Applied Sciences 42 16 21
Basic Sciences 10 8 7
Health Sciences 17 5 2
Humanities 11 9 2
Social Sciences 24 12 15
Total 104 50 55

Table 15: Number of undergraduate degrees offered by the surveyed universities
at 2005. Source: Riquelme (ed.), 2008.
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