


























EFFECTS OF PARENTS' EDUCATION ON CHILDREN'S TIME USE IN SPAIN

activities that may have a greater value in the long run, but less payoff in the short term. An-
other interesting results are, first, the existence of gender roles in the children’s time alloca-
tion since the variable gender explain their pattern time. So, the incidence of the activity
“sport” and “hobbies” is higher for male than for female. On the contrary, women participate
more than men in the following activities “household and family care”, “active leisure” and
“reading”. In addition, if the child is woman aged between 10 and 15 years has more episodes
with “meeting” and use of the computer. Second, age is also a relevant regressor that affects
positively the probability of participation in the activities of “meeting”, “active leisure” and
“computer” for the younger age group, and the incidence of “paid work” for the individuals
aged between 16 and 24 years. On other hand, the country of origin is important to explain the
incidence of “paid work”, in particular, the foreign child has more probability of work than the
native children. With respect to the activity status of the fathers, it is observed that children
aged 16-24 years with mother employed increase their incidence in the activity “household
and family care”. The results about the set of regional dummy variables and the size of the
municipality shed some interesting conclusions. Children aged 10-15 years and living in Madrid
have less probability of studying out the school and of attending a meeting, but they have
more episodes of reading than children living in the South region. Furthermore, kids living in
municipality less than 10,000 inhabitants have more probability of active leisure. The interrela-
tions between area of residence and activity vary for the older group. Now, living in Madrid
influences negatively on the probability of having episodes of study out the school, household
and family care and sport, but it affects positively the probability of “paid work” which is asso-
ciated with the existence of more labour offers and career opportunities than the rest of Span-
ish regions. With respect to the size of the municipality, it should be noted that the first age
group is more likely to attend a meeting and doing active leisure activities if their households
are in municipalities with less than 10,000 inhabitants. Finally, it is noteworthy that, for the
second group, the children education has been included in the analysis as regressor given that
its age range is broader than for the first group. The conclusions more interesting about the
influence on the educational dummy variables are, on one hand, that children with upper level
vocational and technical training have more probability of working and, on other hand, that
children with long cycle higher education have more episodes of reading.

Estimates of the model’s coefficients that determines the time spent in the certain activity are
showed in table 6 and 7 for children aged 10-15 years old and 16-24, respectively. Regarding
the effects on parental education on the amount of time spent by the children in each activity,
the following results are highlighted. First, children with highly educated parents spend less
time on television, this results is coherent with the predictions of the economic literature (see,
for example, Bianchi and Robinson, 1997; Hofferth and Sandberg 2001). The influence of the
parental education on the time allocated to the activity “computer” depends on the age of the
child, positive for children aged 10-15 and 16-24 year. The explanation of this result may be
that the more educated parents can encourage learning via computers for more young people,
while they discourage it when children are older and they can use unproductively the comput-
ers. With respect to the activity “household and family”, the relation between parental educa-
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tion and this activity is negative for children aged 16-24 year, suggesting that they do less
housework than their counterparts with less well-educated parents, this result is similar to that
obtained by Gager et al. (1999). Finally, another relevant conclusion is that parental education
can influence on the episodes of reading but it can not effect on the time spent on such activi-

ty.

Table 6. Maximum likelihood estimates of the double hurdle models (Second hurdle): children aged 10-15 years

old

Notes:

(1) The reference is an Spanish woman, living in a household whose parents have an educational level less than upper secondary
and they are not employed in a municipality with more than 10,000 inhabitants of the region South.

(2) (***) Significant at 1%, (**) at 5%, (*) at 10%.

Source: Own elaboration from data of Time Use Survey 2009-2010 (INE, 2011).
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Table 7. Maximum likelihood estimates of the double hurdle models (Second hurdle): children aged 16-24 years
old*

Notes:

(1) The reference is an Spanish woman with an educational level less than upper secondary, living in a household whose parents
have an educational level less than upper secondary and they are not employed in a municipality with more than 10,000 inhabit-
ants of the region South.

(2) (***) Significant at 1%, (**) at 5%, (*) at 10%.

Source: Own elaboration from data of Time Use Survey 2009-2010 (INE, 2011).

Another interesting results are, first, than boys spend less time doing “household and family
care” than girls, but they allocate more time to “hobbies”. In addition, if the children are aged
16-24, it is observed a difference positive in the time amount by boys and girls in the following
activities: “study out of the school”, “meeting”, “active leisure” and “sport”. Second, children
from countries other than those of the European Union spend more time watching TV or lis-

tening radio. With respect to the activity status of the fathers, it is observed than children aged
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10-15 years with both father and mother employed spend less time watching TV, this result is
similar to that obtained by Hofferth and Sandberg (2001). Finally, for the older age group, the
time spent in “household and family care” increases if the individual resides in the South re-
gion or in the Northwest region. To have a more accurate view of the influence of the educa-
tion of parents on the allocation of the time of their sons, the marginal effects on the
probability of participation in an particular activity and the time spent on it have been ob-
tained (table 9). For the group of children aged 10-15 year, the main conclusions are the fol-
lowing. The probability of participation in the activity “study out of the school” is higher in 10
or 7.5 if the parental education is “upper secondary education” or “higher education”, respec-
tively. In addition, children with highly educated fathers (higher education) has an probability
of having an episode of reading 8 points higher than the rest and, moreover, the incidence of
the activity “watching TV or listening radio” is 5.5 points lower, and their expected time spent
in this activity is around 20 minutes lower than children with less educated fathers. The previ-
ous results, regarding the activity “TV or radio”, are practically reproduced for the older age
group. Moreover, these children have peculiar traits. So, for example, children with more edu-
cated fathers have a probability around 5 and 9 point higher of participating in “meeting” and
“active leisure”, respectively than the rest of individuals. These children may benefit from
more financial resources and an easier access to social networks which facilitates the participa-
tion in the above activities. Also, for this group, it is detected that the expected time spent in
the activity “study out of the school” is lower in more than 30 minutes.

Table 9. Marginal effects of the double hurdle: Parental education

Notes:

(1) The reference is an Spanish woman with an educational level less than upper secondary, living in a household whose parents
have an educational level less than upper secondary and they are not employed in a municipality with more than 10,000 inhabit-
ants of the region South.

(2) (***) Significant at 1%, (**) at 5%, (*) at 10%.

Source: Own elaboration from data of Time Use Survey 2009-2010 (INE, 2011).
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CONCLUSIONS

This article has addressed the influence and the social impact of education from a different
perspective to the adopted traditionally by the economic literature. In particular, this study has
analysed how the parental education affects the time use of their children, in order to shed
light on whether achieving a higher level of education benefits not only the current generation
but also their descendants. The empirical strategy has been to use data from the STUS 2009-
2010 (INE, 2011) by distinguishing children according their age group: 10 and 15 year versus 16
and 24 years. Subsequently, for each one of this subsamples, the incidence and the time spent
on a group of activities has been analysed by estimating double-hurdle models and controlling
the effect of the parental education and the influence of another personal and household
characteristics. The main conclusions are, first, the patterns of the distribution of the time of
both age groups is different, observing an increase of the time spent in the activities of “meet-
ing” and “active leisure” for the older age group. Second, for children aged 10-15 years, paren-
tal education is positively related with productive activities such as "study out of school",
"reading" and negatively related with unproductive activities such as "watching TV or listening
radio". Third, for children aged 16-24, some differences are observed in the interrelations be-
tween parental education and time allocation. In particular, the effect of the fathers’ human
capital is negative on the “study out of the school” and the “household and family care”, which
can be initially considered as productivities activities, although the positive influence on the
decrease of time spent “watching TV or listening radio” remain. These results can show that
the greater influence of the education of parents on the time use of their children in produc-
tive activities appear before they reach adolescence. After reaching adolescence, the influ-
ences outside the family may decrease the influence of the parents on their children and,
therefore the role of parental education on their behaviour.

REFERENCES

Alvarez, B. and Miles, D. (2011): "Exploring the relationship between parents’ and children’s housework
time in Spain”. Review of Economics of Household, 24, pp. 1-20.

Berk, L.E. (1993). Infants, children, and adolescents. Boston: Allyn and Bacon.

Bianchi, S. M. and Robinson, J. (1997): “What did you do today? Children's use of time, composition, and
the acquisition of social capital”. Journal of Marriage and the Family, 59(2), pp. 332-344.

Burke, W. (2009): “Fitting and interpreting Cragg’s Tobit alternative using Stata”. The Stata Journal 9(4):
584-592.

Bronfenbrenner, U. (1979): “Ecology of the family as a context for human development: Research
Perspective”. Experimental Psychology, 22(6), pp. 723-742.

Cragg, J. G. (1971): “Some statistical models for limited dependent variables with application to the
demand for durable goods”. Econometrica, 39: 829-844

Dodson, L. and Dickert, J. (2004): “Girls’ family labor in low-income households: A decade of qualitative
research”. Journal of Marriage and Family, 66(2), pp.318-332.

Gager, C. T., Cooney, T. M. and Call, K. T. (1999): “ The effects of family characteristics and time use on
teenagers’ household”. Journal of Marriage and Family, 61, pp. 982-994.

AREA 5: CAPITAL HUMANO Y CRECIMIENTO ECONOMICO

965



966

INVESTIGACIONES DE ECONOMIA DE LA EDUCACION\ITIUSR!

Garcia-Continente, X., Pérez-Giménez, A., Espelt, A. and Nebot, A. (2013): “Factors associated with
media use among adolescents: a multilevel approach”. European Journal of Public Health, 24(1),
pp. 5-10.

Gracia, P. (2014): "Fathers' child care involvement and children's age in Spain: A time use study on
differences by education and mothers' employment". European Sociological Review (DOI:
10.1093/esr/jcu037), pp. 1-14.

Gutierrez-Domenech, M. (2010): “Parental employment and time with children in Spain”. Review of
Economic of the Household, 3, pp. 393-408.

Hofferth, S. and Sandberg, J. (2001): “How American children spend their time”. Journal of Marriage and
Family, 63, pp. 295-308.

Koolstra, C. M. and Van Der Voort, H. (1996): “Longitudinal effects of television on children’s leisure-
time reading: A test of three explanatory models”. Human Communication Research, 23(1), pp. 4-
35.

Sevilla-Sanz, A., Gimenez-Nadal, J. and Fernandez, C.(2010): “Gender roles and the division of unpaid
work in Spanish households”. Feminist Economics, 16, pp. 137-148.

Stewart, J. (2006): “Assessing alternative dissimilarity indexes for comparing alternative profiles”.
International Journal of Time Use Research, 3 (1), pp. 49-59.

Timmer, S. G., Eccles, J. and O'Brien, K. (1985). How children use time. In F. S. Juster, F. P. (Ed.). Time,
Goods and well-being. Ann Arbor, Ml: Institute for Social Research.

Zill, N. Nord, C. and Loomis, L. S. (1995): Adolescent time use: risky behaviour and outcomes: an analysis
of national data. Rockville, MD: Westat, Inc.

Zick, C. D., Keith, W. and Osterbacka, E. (2001): “Mother’s employment, parental involvement, and the
implications for children’s behaviour”. Social Science Research, 30, pp. 25-49.

TRACK 5: HUMAN CAPITAL AND ECONOMIC GROWTH



EFFECTS OF PARENTS' EDUCATION ON CHILDREN'S TIME USE IN SPAIN

APPENDIX
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Notes:

(a) This category include individuals with medium level vocational and technical training

(b) The educational level of higher education is composed by upper level vocational and technical training, short-cycle higher
education and long-cycle higher education.

Source: Own elaboration from data of Time Use Survey 2009-2010 (INE, 2011).






The economic assessment of education:
Social Efficiency or
Social Reconstruction?

Educational policy is a very complex process: the all
too familiar assertion “we should invest more in
education” is really of little help. Investment in edu-
cation, something difficult to reject, competes how-
ever with many other public expenditures also highly
beneficial from a social point of view. Even within
the educational sector itself, more precision is re-
quired regarding the allocation of scarce economic
resources. The social decision maker would surely
appreciate a somewhat more precise recommenda-
tion: investing in primary education, or in doctorate
studies? Reducing the number of students in the
classroom? Increasing teacher’s salaries?

In this sense, some information regarding the impact
on social welfare not only of different public invest-
ment alternatives, but also of different policy models
in the education sector would be highly desirable.
Furthermore, as the final impact of these expendi-
tures depends to a great extent on the positive reac-
tion of the recipients of the investment (schools,
teachers, students), the establishment of some link
between expenditure and results would also be
welcome.

It is in this context where economic analysis may
provide some very useful tools. On the one hand, a
measuring rod of the relative social profitability of

DIEGO AZQUETA
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University of Alcala

different education investment and policy alterna-
tives: their Internal Rate of Return. A simple quanti-
tative measure that allows comparing the social
benefits associated to different education expendi-
ture, as well as in relation with public investment in
other sectors. On the other hand, an analysis of the
better ways to link investment with results, based on
the study of the incentives of the agents involved.
Accountability seems to be the issue here.

Yet, and in order to ascertain the positive impact of
different education measures, as well as whether
the recipients are reacting as expected, the analyst
needs to know very precisely which are the social
objectives pursued. Without knowing the final desti-
nation one does not know whether we are ap-
proaching it, or just the opposite. In the case of both
accountability and the Internal Rate of Return meth-
odology this final social objective is related with
economic growth. Being so, the contribution of eco-
nomic analysis to the assessment of education alter-
natives fits very well with the Social Efficiency
ideology regarding the education process. Yet, this
may be somewhat short-sighted: surely, education
efforts may have some other objectives as well. Not
to mention the fact that the way this contribution to
economic growth is ascertained may also be flawed.
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ASSESSING EDUCATION INVESTMENT: THE INTERNAL RATE OF RETURN
METHODOLOGY

The social decision maker in charge of education policy has some very hard decisions to make
regarding investment priorities in different localities, education levels, expenditures, etc.

To help answer these questions, different indicators of educational performance have been
suggested. One of them is of particular interest for our purposes: the Internal Rate of Return
(IRR) of education investment. This rate, as it is only too well known, reflects the profitability
of the last euro invested in an education activity, by showing the value of the real interest rate
that the financial sector would have to offer to match the benefits of this investment. Taking
into account that many of the costs and benefits of the education investment, both from a
private and from a social point of view, are not expressed originally in monetary terms, they
are translated into its euro equivalent along well established methodologies.

The IRR methodology therefore simply compares the social costs of education investment in
different alternatives with the corresponding social benefits.

The social costs of education include two components. On the one hand, the real costs associ-
ated with the educational facility: infrastructure, teacher’s salaries, administrative costs, etc.
On the other, the opportunity cost of the student: if the student is of working age, the amount
of goods and services that he or she would have helped to produce while working. This is
measured by the ruling wage in the corresponding sector (as a reflection of his/her marginal
productivity) times the probability of having a job. In the case of children aged 11 and 12 in
developing countries also engaged in agricultural work, two or three years of foregone earn-
ings while in primary school are accounted for (Jiménez and Patrinos, 2008).

The social benefit of investing in education, on the other hand, is reflected in the increased
productivity of the educated workers (increase in human capital) reflected again in their higher
expected wages (wage times the probability of being employed). In the case of underdevel-
oped countries, some adjustments have to be made to take into account the fact that most
workers are located in the informal sector where they do not work for wages (Rosenzweig,
2010).

To this major benefit, different externalities are added. Some of these externalities have to do
with the production process: the fact that a well educated worker is not only more productive,
but makes also more productive the workers working with him/her. And this may not be fully
reflected in his/her wage. The same may happen within the family: to have an educated mem-
ber benefits everybody in the household. Some others are not directly related to the produc-
tion process, and because of this, are much more difficult to estimate: for instance, women
education may lower fertility rates and improve children’s health. “Young women with primary
education are twice as likely to stay safe from AIDS, and their earnings will be 10-20 percent
higher for every year of schooling completed. Evidence gathered over 30 years shows that
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educating women is the single most powerful weapon against malnutrition — more effective
even than improving food supply” (Jiménez and Patrinos, 2008, p. 10).

In any case, when estimating the IRR of any given alternative, special care has to be taken re-
garding the counterfactual: for example, when assessing the social benefits of investing in pub-
lic education, the benefit should not be calculated comparing the productivity of the student
with and without this extra education, but taking into account that in the absence of public
education, a number of the potential students may have attended some kind of private educa-
tion (ibid.).

Summarizing: the IRR methodology begins by analysing the relationship between the wage
structure and the education level of the worker, implying in this way that a higher education
level is reflected in a higher wage and, because of the equality between wages and marginal
productivity, in a higher contribution to the process of production. Furthermore, introducing
this labour-quality adjusted factor in the growth accounting framework, the analyst is able to
estimate the contribution of education to the overall economic development process.

In this same trend, and reinforcing the role of economic appraisal in the context of educational
policy, accountability appears as a very useful tool: by making rewards and sanctions depend
on student performance, it is argued, the quality of schools would increase, as well as that of
teachers.

THE OBJECTIVES OF EDUCATION AND THE SOCIAL EFFICIENCY IDEOLOGY

To value the performance of any alternative, the efficiency of any investment, it is necessary to
have a clearly identified objective. In other words, the performance criterion will measure the
contribution of the alternative considered to achieve this goal. In the case of education, this
objective seems to be “a better society”.

The first difficulty then is that not everybody would agree on what exactly a better society is.
What is an improvement in this direction? And, furthermore, how does education contribute
to this social objective?

In the case of the Internal Rate of Return methodology, the answer to these two questions is
straightforward:

First, the IRR shows the contribution of education to social welfare in economic terms: i.e. the
expected increase in national income associated, directly and indirectly, to this investment in
education.

Second, once this final objective has been identified, there is the need to establish the casual
connection between the educational policy (investment) being assessed and the desired
achievement. In other words, what is the channel through which education improves econom-

For a highly critical view of this policy in the No Child Left Behind framework see Lang (2010).
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ic growth? What is the theoretical link between the two? Again the answer is quite simple:
education enhances labour productivity and this, in turn, increases economic growth. This is
why the major focus of the methodology behind the estimates of the IRR is on wage differen-
tials, as a proxy for differences in labour productivity: in a market equilibrium economy, wages
equal the marginal productivity of workers.

This IRR approach seems to be quite in line with the Social Efficiency vision regarding curricu-
lum philosophy.

According to Schiro (2008), Social Efficiency ideology with respect to educational policy ap-
peared in the early years of the 20th century in the work of scholars like Franklin Bobbitt
(1918). It was to experience its major influence over the educational community in the second
half of the 20™ century: see, for instance, Ralph Tyler (1949), or Gagne (1965)°. At the begin-
ning of the 21 century, the fear that the economic leadership of the US could be in jeopardy
has again given a new impulse to this ideology.

It may be worth recalling in a nutshell the major aspects of this ideology following Schiro
(2008).

Perhaps the best way to start would be to recall that one of the main proponents of this ideol-
ogy, the already mentioned Franklin Bobbit, compared the educational process to the industri-
al manufacture of steel rails: the child would be the raw material, and the adult the finished
product. Education then is at the service of whoever demands the final product: the client. As
in the case of the railway factory, the manager does not decide about the final product. It is for
the client to specify what precisely he wants.

In the case of education, this final client is society. Society demands a given type of education
to achieve some predetermined social objective.

Now, if society is the client, the task of the educator is, first, to discover what society’s demand
with respect to education is. Here, the Social Efficiency ideology adopted the principles of the
movement for utilitarian education that appeared in the United States at the end of the 19"
century and the first quarter of the 20™ century. This movement was a reaction against what
was perceived as a misguided education system based on memorizing generally useless text-
books. For their part, they stressed the importance of making the school useful and relevant to
the life of individuals. This involved “providing students with job training skills that would allow
them, as adults, to function constructively in an industrial society” (Schiro, 2008, p.70). The
emphasis on agricultural and industrial education together with, above all, the importance of
vocational education was one obvious result.

In this sense, Social Efficiency ideology was then perfectly in line with the social reform move-
ments that, at the turn of the century, were putting social needs above all else.

> “Between 1940 and 1989 Social Efficiency advocates became the major group of faculty teaching within schools

of education and greatly influenced generations of teachers” (Schiro, 2008, p. 90).
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To accomplish its goals what was of importance for education was to focus on action, on skills
and capabilities: teaching to do, rather than to know, should constitute the major purpose of
the educational process. “Social Efficiency curricula specify behaviour that is learned, not con-
tent that is acquired” (ibid, p. 53). Adopting a “behavioural engineering” approach within the
behavioural psychology framework, this was to be accomplished through a deterministic com-
bination of action-reaction, stimulus-response dynamics.

Finally, the context in which this process takes place is one of specialization: the belief that
human activity can be divided into a large number of self-contained specialized activities that
will be later assembled easily into larger activities.

As mentioned, the beginning of the 21 century witnessed a revival of this approach.’

SOCIAL EFFICIENCY, EFFICIENCY AND EQUITY

There are several problems, however, with this approach, worth mentioning.

First, some authors simply deny the very assumption that is fundamental to this approach: that
more education results in better professionals. A somewhat paradoxical if not ironic example
of this position has to do with the educational system itself: “requiring teachers to obtain a
master’s degree to be fully certified does not, by existing research on student outcomes, im-
prove the quality of instruction” (Hanushek and Rivkin, 2010, p. 136). An alternative approach
would be the one focusing on the “screening” role of the education system: higher earning is
not due to the added productivity, but to the sorting that the school or college does between
the highly and lowly skilled. In this case, the IRR will overestimate the benefits of education
because wage differentials will not be associated to the added productivity of the student but
to the sorting that the school does between the highly and lowly skilled (Jiménez and Patrinos,
2008).

Second: even accepting that more education results in better professionals, recent research is
showing that it is not a matter of quantity (augmenting the number of students or the number
of years of study) but of quality: i.e., of improving the acquisition of cognitive skills: “Growth
research demonstrates that considering the quality of education, measured by the cognitive
skills learned, dramatically alters the assessment of the role of education in economic devel-
opment (...) The effect of years of schooling (on the annual rate of growth of GDP per capita) is
greatly reduced by including quality, leaving it mostly insignificant” (Hanushek and W&ssmann,
2007, p. 5). The problem is exacerbated in underdeveloped countries: “In many developing
countries, the share of any cohort that completes lower secondary education and passes at
least a low benchmark of basic literacy in cognitive skills is below 1 person in 10” (ibid., p. 14).
The effect of educational quality on economic growth may also differ depending on the eco-
nomic institutions of a country: rent seeking activities versus entrepreneurship. Cognitive skills

® “The capacity of America’s educational system to create a 21 st-century workforce second to none in the world is

a national security issue of the first order” (Teaching Commission, 2004, p. 20), cited in Schiro, ibid.).
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might be applied to unproductive activities. Furthermore: stressing the ability to do rather
than the ability to know introduces a bias in the education curricula in favour of applied tech-
niques and away from basic science, something that may be reflected later on the Research
and Development field. It is worth recalling, in this sense, that initial phases of education are
more important for imitation, whereas higher education is more important for innovation
(Hanushek and Wéssmann, 2007).

Third, and regarding accountability: the fact that student’s scores (and at a higher level wage
differentials) is the main factor behind the performance assessment of different educational
alternatives sends the wrong signal to school officials. Being an average measure of perfor-
mance it ignores the fact that universal proficiency is not an appropriate goal for an education
system due to the role of diminishing returns in education efforts (Neal, 2010). Rather, as any
introductory economic analysis would show, the proper aim should be to equalize the efficien-
cy of investing education resources to different students in terms of individual learning im-
provement, thus mitigating skill differences created by differences in home environment and
student preparation. On the other hand, accountability is meant to increase efficiency by,
among other things, providing incentives to teachers to better do their job. Whether this is

|, “

always accomplished is, however, doubtful: “results from Kenya suggest that teachers incen-
tives increased teachers’ efforts on short-run outcomes (test scores) but not on stimulating
long-run learning (through changes in teacher attendance, student dropout rates, or peda-
gogy)” (Jiménez and Patrinos, 2008, p. 20). Together with this, making rewards and penalties
to schools and educational institutions on the basis of their student’s results will lead, it is ar-
gued, to the rejection of those in most need of help. Yet, skill improvements achieved by less-
skilled students should indeed be more valuable (ibid.).This fact will be further aggravated by
the impact of this policy on the allocation of good and not so good teachers between good and
not so good schools (Hanushek and Rivkin, 2010).* Neal (2010) recommends in this field the
use of percentile performance indices that, even if unfitted to build a universal ranking of edu-

cation institutions, allows the policymaker to identify schools that are clearly inefficient.

Turning now to the determinants of economic performance.

Economic growth is also related to income distribution and social mobility. Although widely
discussed in the early literature on economic development, there seems to be a consensus
nowadays with respect to the fact that a more equal distribution of income enhances econom-
ic growth. It is important then to analyse the role of different education models and policies
with respect to income distribution and the opening of new opportunities for the less fa-
voured. Does more education promote a more equal income distribution? Does it provide bet-
ter opportunities to the poorer members of society?

Even if “the supply of people training for teaching exceeds by a considerable margin the number of positions that
annually became open in schools (...) there are persistent shortages of mathematics, science, and special educa-
tion teachers as well as shortages of certified teachers willing to work in high poverty schools”. “Teachers react
strong to working conditions as measured by the achievement of students and the racial composition of schools”
(Hanushek and Rivkin, 2010, p. 138-139).
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The importance of vocational training within the Social Efficiency ideology has already been
pointed out. It is argued, in this sense, that Vocational Education and Training (VET) not only
improves economic growth, but also promotes social inclusion because it compensates early
school leaving among young people who are tired of school by inducing them to continue their
education. For this, however, the involvement of employers and trade unions is required, and
this, as the experience shows, cannot be taken for granted. Whereas in some cases VET (train-
ing) produces productivity gains in companies that provided that training, and these gains
were equally divided between the company and the worker, in many others things worked out
differently (Nilsson, 2010). As it was to be expected, children from working class families are
sorted into vocational rather than theoretical strands of education, something that may be
seen as the result of the schooling system reproducing social inequalities (ibid.).

As for education in general, it should be really disturbing, in this sense, to find out that in many
cases, further investment in education may lead to an increase in income inequality (Patrinos
et al, 2006). Using an Instrumental Variables-Quantile Regression analysis to control for the
impact of different variables in the returns to education investment for the different income
guantiles in a wide set of countries, the authors find increasing returns with quantiles in 15 out
of 16 European countries studied, as well as in the United States and South Africa, something
that entails that education investment increases inequality. Although there are very few em-
pirical studies for developing countries, the existing evidence is mixed: whereas in the case of
Latin American (Argentina, Bolivia, Brazil, Chile, Colombia, Guatemala, Mexico and Venezuela)
education seems to increase inequality, in Asian countries (Cambodia, China, Indonesia, Mon-
golia, the Philippines, Thailand and Vietnam) the opposite appears to be true. It is worth re-
calling from this data that education investment seems to increase inequality in the most
unequal countries of the World, whereas it does the opposite in the more balanced ones.

EDUCATION ASSESSMENT AND THE SOCIAL RECONSTRUCTION
IDEOLOGY

Be it as it may, by relying on the study of wage differentials as a proxy for differences in labour
marginal productivity, the IRR methodology is implying that the main objective of the educa-
tion process is given by the labour market: to prepare the kind of workers that the market
demands.

Yet, and apart from increasing the production of goods and services, and thus helping to better
cover social basic needs, should not education also try to change society?

This is the core of the Social Reconstruction ideology (Schiro, 2008). According to this position,
education should be a way not to perpetuate the status quo, but to change society, to change
a state of affairs that is unhealthy.

Surely, Social Efficiency advocates do not identify themselves as defendants of the status quo.
Even if their proponents consider that the main purpose of education is to perpetuate the well
functioning of society (“functional education”), this does not mean that social progress is ab-
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sent from their concerns., Nevertheless, their approach to social progress is gradual and
somewhat in line with the social basic structure. Social progress is seen not as a result of new
and more acceptable behaviours, but as a process of reinforcing the most desirable traits with-
in current society while eliminating its weaknesses and deficiencies (ibid., p. 64).

On the other hand, Social Reconstruction ideology considers that education should be directed
towards changing a social model that is not acceptable: towards reconstructing society.

Social Reconstruction Ideology can be traced back to George Counts’ speech at the annual
meeting of the Progressive Education Association in 1932 in which he asked “Dare the School
build a new social order?” (Schiro, 2008, p. 155), and his related work (Counts, 1932).

The proponents of this approach consider education as a social process (thus emphasizing
group work), based on the students experiences and surroundings, and aimed to change the
social model. To do so, they need to understand the way society functions, its class structure,
and the values associated to it. The second stage in this process is to reach a consensus about
what would be an ideal society, and the direction in which social forces should move in order
to approach it: utopias of social reconstruction rather than utopias of escape. A process based
on constructivism. The role of education therefore is that of, first, understanding, then building
consensus about social values and, finally, promote action.

The main problem with this approach is, of course, who determines what is wrong with the
present state of affairs, and what should be considered an improvement: the set of values that
reflect this ideal society. Here the role of the teacher is crucial, and, in some cases, somewhat
at odds with a democratic entourage: “From the Social Reconstruction perspective, educators
have the responsibility to go beyond simply reflecting the wishes of society and to do what is
best for society”. What is best for society is something that the teacher knows in advance: “itis
permissible to educate the masses as one chooses, since one knows what is really good for
them” (Schiro, op. cit., p.152). As Brameld put it: “if the reconstructionist is prepared to argue
that he is the minority spokesman for values that are already cherished by the majority,
whether consciously or not, he is equally prepared to show that another minority actually
dominates the majority” (cited in Schiro, ibid.). Clearly now, education objectives are no longer
dependent on society’ demand as reflected by their representatives, but should be to shape
and to attain these true objectives as the teacher understand them.

It is of course disputable whether the educator is ethically justified in transcending society’
wishes, because he or she believes that they are simply the reflection of a given class structure
which is unacceptable. Nevertheless, there is something to be said in favour of understanding
the way society is structured, the social values that accompany this process, and the implica-
tions of this state of affairs. This understanding is what gives the individual the possibility of
critically assessing the social environment in which he or she lives, and in which he or she will
develop as an adult. And this understanding has also important economic implications regard-
ing economic growth and stability. As it has been shown time and again in the literature, the
economic performance of different societies depends on economic and political stability. Sta-
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bility in its turn depends on variables like income and wealth distribution, voice to the people
and political accountability: the dividend of governance. In the short run, some governments
may acquire legitimacy by helping to improve the economic situation of the population. How-
ever, in the long run, as history shows, government legitimacy requires also a sense of partici-
pation in a common social project. And here, Social Efficiency-bound education is no longer
sufficient: it needs to be complemented by a greater emphasis on understanding the social
fabric and the role of the individual in improving it. This is not contradicted by the fact that
“countries with more engineering students grow faster and countries with more law students
grow more slowly” (Hanushek and Wéssman, 2007, p. 10). Although it is tempting to associate
engineering with social Efficiency and law studies with Social Reconstruction, this implication is
false. First, because there is no denial of the importance of engineering studies: it is a matter
of how engineering, or mathematics for that matter, is studied. Second, because as the au-
thors remark, the relative importance of law studies in slow growing economies is due to the
relative profitability of rent-seeking activities: something characteristic of non democratic and
corrupt countries.

Now, if this is the case, the way the different education efforts and investments is appraised
from an economic point of view, is somewhat short-sighted. The Internal Rate of return meth-
odology only considers the role of the student in the labour market, not as a fully participating
citizen. On the other hand, rewarding schools and education institutions with respect to their
pupils’ scores is not only inefficient from an economic point of view, is also unduly narrow in
scope, because it does nor take into account the role of the school in promoting social values.

SUMMARY AND CONCLUSION

When trying to help the decision making process in the field of educational policy, economic
analysis provides some very useful tools.

On the one hand, it offers a measuring rod that enables the decision maker to compare the
impact on social welfare of different education investment and policies: first, with themselves
and, second, with other public investment alternatives. This is the Internal Rate of Return
methodology.

On the other, and by devising a set of incentives for the education institutions that link re-
wards and penalties to their achievement (accountability) it may help to reinforce efficiency.

The problem with these two evaluation tools is that they are too narrow in scope: they are
only directed towards the goal of having a more productive labour force. Quite in line with the
Social Efficiency Ideology that dominated education discourse in the second half of the 20"
century. Yet, a well functioning society, also from an economic point of view, requires not only
good workers but also well informed and participating citizens. And this is something that an
education system based on this ideology, on the acquisition of an atomistic and specialized
body of knowledge directed towards doing rather than knowing, will not procure. An approach
to the education process partially based on the Social Reconstruction ideology, emphasizing
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the importance of understanding the way society functions, the values that society holds, as
well as the role of the citizen in this social fabric, is also required. But, unfortunately, the con-
tribution of this kind of education to social wellbeing, even if crucial, will be hardly recorded by
the two economic tools mentioned above.
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INTRODUCTION

The estimation of economic average returns to education is subject to a number of well-known
econometric problems that affect standard OLS estimates. Beside measurement errors, the
first is the so-called ‘ability bias’ which is responsible for the ‘endogeneity’ of education in
earnings equations. This bias is caused by the fact that the intercept is individual-specific and
unobservable (ability), i.e. unobservable characteristics correlated with education that make
individuals more productive and earning more whatever is their education level. The second is
the so-called ‘return bias’, due to heterogeneous returns to education which make individuals
selecting into given education levels according to specific unoservable gains.

If this is the case, non only the intercept, but also the slope of schooling in the earnings func-
tion is individual-specific.

In many empirical applications, instrumental variables (V) are used to tackle selectivity issues.
The idea behind IV is simple: if both observed (education) and unobserved ability affect indi-
vidual earnings, to the extent which the two measures of ability are correlated standard esti-
mates of average returns to education are biased. This ‘ability’ bias can be avoided if at least
one valid instrument — correlated with ability, uncorrelated with earnings - is available. A well-
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known limitation of IV is that they provide consistent estimates of average returns to schooling
only if they are homogeneous in the population, and subject only to endogeneity and the asso-
ciated ‘ability bias’.

If returns to education are heterogeneous, estimates by instrumental variables are able to
identify only ‘local’ effects (LATE), i.e. the average return for the subpopulation of individuals

affected by the instrument. This make OLS and IV estimates not directly comparable, as they
refer to different populations.

The aim of this paper is to overcome these limitations and to a simple control functions (CF)
estimator proposed by Card (2001) to get consistent returns to schooling in a model which
allows for both hetereogeneous ability and heterogeneous returns to education. The CF ap-
proach more flexible than IV as corrections terms included in the earnings equation con simul-
taneaously accounts for both endegenity and self-selection, to obtain estimates of returns to
schooling robust to both the ‘ability’ and the ‘return’ bias.

We estimate this model using data for Italian men in the 25-60 age interval. The sample is
drawn by the seven more recent waves (1995 to 2010) of the Survey on Household Income
and Wealth (SHIW) run every two years by the Bank of Italy. Similarly to other papers on edu-
cation returns in Italy, for the identification of schooling we take advantage of a major reform
which in 1962 increased the number of years of compulsory schooling, and use a set of cohort
dummies as exclusion restrictions.

The paper is organised as follows. Section 2 discusses a number of methodological and econ-
ometric issues. reviews Section 3 reviews the empirical literature for Italy. Section 4 describes
the main features of the data. Section 5 discusses estimation techniques and the identification
strategy. Section 6 presents the main econometric results. Conclusions follow in Section 7.

METHODOLOGICAL AND EMPIRICAL ISSUES

If individuals are heterogeneous with respect to characteristics that affect both economic choices and
wages, they may not be allocated randomly into sectors and education levels. This introduces potential
sources of bias in the least square estimation of the average return to education (or to different school-
ing levels) in the population.

First we have the ‘omitted variable’ or ‘selection’ bias which occurs when returns to schooling
are homogeneous, but more educated workers have on average different unobservable
productivity than otherwise similar less educated individuals.® If this is the case, more inher-
ently productive individuals would earn more (or less, if the correlation is negative) at any
schooling level. From the empirical viewpoint, the intercept of the wage function is individual
specific (see Blundell et al., 2005; Card, 1999). This correlation is in general considered positive
(“ability bias’), inducing an upward bias in the OLS estimation of the returns to education.

A second source of bias arises when returns to education are heterogeneous and individual
specific. On the empirical side, the error of the wage equation includes a term that captures

For example, this happens if, conditional on the set of X controls included in a standard log wage equation, earn-
ings are correlated with individual traits that reduce the cost of acquiring higher education.
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the comparative wage advantage due to unobservables of individuals in acquiring specific edu-
cation levels. If the comparative advantage differs by schooling levels, it is correlated with the
corresponding endogenous variable. If people self-select into sectors or education levels based
on unobservable gains, OLS estimates suffer from a ‘return bias’.

The direction of the bias is not obvious. In the more plausible scenario, people choose the level
of schooling that gives the highest wage gain. Selection is therefore positive and OLS log wage
estimates are upward biased. Negative selection would arise if, instead, jobs requiring specific
education levels are on average associated with better non monetary attributes, and therefore
chosen even in presence of lower wages. If this difference is positive (negative), workers are
efficiently allocated in the education group in which their productivity is higher (lower).

The third potential source of bias in OLS estimates is measurement error. If errors are not cor-
related with education, returns estimated by OLS are downward biased.

The main strategy used in the economics of education literature to retrieve causal schooling
effects is to estimate mincerian wage equations by instrumental variables (IV). Although it
does not require any functional or distributional assumption about the stochastic relationship
between unobservable determinants of earnings and schooling choices, the IV estimator has
the well-known limitation that it is able to recover average causal effects only if they are ho-
mogeneous (endogeneity case), and in case of measurement errors in the variables of interest
(Card, 1999; Blundell et al, 2005).

When returns are heterogeneous (‘return bias’), OLS and IV estimates are not directly compa-
rable because the latter are an unbiased estimate of the weighted average of the effect for the
subpopulation of individuals affected by the instrument(s), and not of the average return in
the whole population.

Instead of trying to eliminate the bias as IV do, the CF estimator controls for it. In general a CF
approach is implemented with a two-step procedure, in which the residuals from the first step
reduced form selection equation(s) for the endogenous variable(s) are added to the wage
equation in the second step (Card, 2001; Blundell et al., 2005). It requires specific assumption
about the type of bias that needs to be corrected, for example whether, conditional on the X,
the wage error term contains only an individual intercept or also individual gains from unob-
servables; second, by making assumptions about the stochastic relationship between unob-
served wage components and the endogenous variable(s), in particular on the functional form
taken by the mean of the error of the outcome equation conditional to the endogenous varia-
bles. The CF estimator is in general implemented by assuming that these conditional means
are linear functions of the errors of the selection equation for schooling, known up to a num-
ber of estimable parameter.

Once these conditional means are estimated and included in the set of regressors of the out-
come equation, OLS on the selectivity-corrected wage equation are consistent and free of bias
of the specified form. In presence of endogeneity (random intercepts) the control function is
the overall residual of the selection equation. In case of random slopes the correction term is
the residual time the schooling variable. Since the coefficients of the correction terms are pro-
portional to the covariances between the endogenous processes and the two components of
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the outcome’s error term, the CF approach provides consistent estimates of average returns
also in case of self-selection and allow to test directly for the direction and the intensity of
endogeneity and self selection (if any). One pitfall is that with the general CF approach it is
difficult to account for observed heterogeneity in returns to education: interactions between,
schooling and other X variables result in additional endogenous variables (the original one plus
the interactions), which would require a sufficient number of instruments to predict all the
interactions properly. Unless making distributional assumptions such as normality in the
Heckman model, IV and CF methodologies both suffer from this limitation.

Traditionally, the main variables used as instruments for schooling are policy reforms such as
changes in compulsory schooling years, or family background variables, such as parents’ edu-
cation or employment sector.

According to Card (1999), family characteristics such as father’s and mother’s education are
not legitimate instruments for observed education. Whilst the transmission of the social and
economic status partly occurs through the accumulation and development of human capital,
skills and abilities and, therefore, before entering the labour market, even after controlling for
the occupational and the schooling level of the sons, family characteristics may directly influ-
ence individual wages, so that controls for them should be included in wage regressions”.

Due to the intergenerational correlation between parents’ and sons’ ability, an IV approach
based on father’s and mother’s schooling levels may be even more upward-biased than OLS
(Card, 1999). The distortion is proportional to the intergenerational correlation in abilities and
the effect of parent’ ability on their own education level. If the latter is small, the distortion
that the former imposes on the IV estimates is small. While it is possible to evaluate the good-
ness of family background instruments with tests on the mis-specification of the IV model such
as the Sargan test on over-identifying restrictions, as a general empirical rule Card (1999) sug-
gests that key family characteristics such as parents’ education should be added as additional
controls to the wage equation. Their inclusion reduces the upward bias in OLS estimates of
returns to education.

By converse, policy reforms such as changes in compulsory schooling or that modify the access
to particular curricula are typically exogenous. By reducing the marginal cost of schooling for
students in specific cohorts without any residual effect on unobservable earnings determi-
nants, they are considered legitimate instruments. However, using differences between indi-
viduals who simply attended school or worked in the public sector in different periods to draw
causal inference requires particular care. The key assumption is that individuals in the pre and
post reform periods are otherwise equal, i.e. that the distribution of unobserved determinants
of outcomes and endogenous variables does not change over time.

For example, sons of highly educated or highly qualified parents may be advantaged when searching for a new
job as they can use better informal channels to access jobs which pay more, implying a causal structural effect of
parental background on earnings. Even without an independent effect on wages, background variables are likely
to be correlated with individual unobserved wage determinants. Indeed, they may proxy for unobserved individ-
ual skills and ability, especially when the endowment of human capital does not perfectly map into education
levels and it positively depends also on unobserved skills and abilities inherited or learned from the parents.

TRACK 5: HUMAN CAPITAL AND ECONOMIC GROWTH



SELECTIVITY AND HETEROGENEOUS RETURNS TO SCHOOLING IN I TALY: AN EVALUATION BASED ON CONTROL FUNCTIONS

This may not be case even if the distribution of abilities, returns and tastes is time invariant.
First, wages can change over time for unobservable reasons such as technology shocks not
correlated with schooling. Similarly, and perhaps more importantly, different cohorts may be
more or less likely to study more for reasons unrelated to the policy reform, such as a secular
trend in schooling that produces by itself inter-cohort growth in educational attainment. Al-
lowing for these systematic differences is of course important when the identification strategy
pools many cohorts of individuals.

RELATED LITERATURE

A number of empirical studies analysed returns to education in Italy by comparing alternative
estimators such as OLS and IV and using data from different wawes of Bank of Italy’s SHIW
(Survey of Household Income and Wealth). The educational structure is summarised by imput-
ed years of schooling based on the highest attained degree. In general, this measure of years
of schooling is rather inaccurate and potenistially subject to substantial measurement errors:
Given that many students face repetitions and failures, the expected duration of a degree for
many individuals is higher than the legal one. Moreover, for many college students the enrol-
ment can continue for years after the prescribed duration of the curricula. Finally, many stu-
dents may have spent time in education before dropping out school without completing a
degree.

Early studies used family characteristics (typically, mother’s, father’s and spouse age and edu-
cation) as instuments for years of education. Using a sample of household heads full-time male
workers in the 22-60 age interval and controls for age and its square, Cannari and D’Alessio
(1995) find that IV estimates (6.08%) are considerably above OLS estimates (5.03%). Colussi
(1997) uses a similar set of instuments and one additional dummy for individuals who went to
schools in the 1942-48 period, aimed at capturing exogenous variations in education induced
by the second world war, and find similar results.

More recent works have used schooling reforms as sources of exogenous variation in educa-
tion. Flabbi (1997) analyses yearly earnings with SHIW data for 1991.° Two institutional chang-
es are used as instruments. The first is the presence of a university in the province of birth
/residence of workers when they were 19 years old. The second is the 1962 law secondary
school reform, which since 1963 raised the years of compulsory schooling from 5 to 8.* The
students affected are identified by a cohort dummy for people born since 1951.> The analysis

Since at that time months worked within the year were not available, it was not possible to compute an estimate
of hourly wages. However, the 1991 wave is the only cross section in which the information on birth provinces is
public and not confidential, and this is key for the identification strategy.

Until 1963, only primary school was compulsory for children aged 6 to 11. Since October 1 1963, the leaving
school age is 14, thus additing three further years of compulsory low secondary school. If the individual incurs in
failures and repetitions, he or she is allowed to drop out at 14, even without finishing the junior high school.
Approximately the same individuals were also interested by a small-scale reform which in December 1969 ex-
tended the possibility of university enrolment to individuals with a five-years degree of secondary education, in-
dependently of the track (general or vocational). Before 1969, only individuals with a degree from high-schools
(general education) could have direct access to university. Graduates from technical high schools had to under-
take an exam for being admitted to college. The reform abolished the admission exam. Since the expected age of
secondary school completion is 18-19 years, this opportunity was mainly available for people born since 1951.
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of Flabbi (1997) is limited to the cohorts of individuals born between 1946 and 1962. Other-
wise the 1951 cohort dummy may capture other things than the effect of the policy reform.
For example, on average, older individuals are more educated because many younger individ-
uals are still studying and therefore not in the sample of working people; second, exits from
the labour market occurs on average at older ages for the more educated. Using a rich set of
controls, males have higher IV returns to schooling (5.2%) than females (3.6%), the opposite of
what happens with OLS (1.8% and 2.5%, respectively).

Brunello and Miniaci (1999) combine family background variables with the 1951 cohort dum-
my as instruments. Their sample consists of male household heads full-time/full-year workers
aged 30 to 53 in the 1993 and the 1995 SHIW. By controlling for age, region and municipalities,
IV estimates of returns to schooling are 5.7%, higher than the OLS value by about 20 percent
(4.8%). They also estimate an empirical specification which includes a set of dummies for the
highest completed level of education, thus allowing marginal returns to vary with schooling
levels. IV returns from an additional year of schooling are approximately equal to 5% in junior
high school, 4.2% in upper secondary and 7.2% in university, significantly higher than OLS re-
turns.

Brunello (2002) uses a specific question included in the 1995 SHIW to construct a measure of
individual’s absolute risk aversion, which is then used as an instrument for education. Returns
to education measured with IV are much higher (7.8%) than corresponding OLS ones (4.7%),
almost by a 65%

The institutional featutes of the 1962 reform have been analysed in more detail by Brandolini
and Cipollone (2002). They conclude that the reform was mostly effective for the cohort of
individuals born in 1951 and 1952, who finished the primary school by 1962 and 1963. The
reform was partly effective also for individuals born from 1949 to 1951, who were less than 15
years old by the time the reform was introduced. Finally, the the reform was potentially effec-
tive also for individuals born between 1953 and 1956, who in 1963 were attending primary
school. Accordingly, instead of relying on a single dummy for post 1951 cohorts, their exclusion
restriction for education is a dummy for cohorts in the 1949-56 interval. Estimates of returns
to education based on a sample of 30-60 years old full-time females in the pooled 1991-98
SHIW are in the range from 7 to 10%, depending on the method and the specification used.

Overall, the above studies shows that IV estimates of the return from one additional year of
schooling are systematically higher than OLS ones by 19-23%, too large for being motivated
only by measurement errors in education, which, according to Card (1999) should account for
no more than a 10% gap. One possibility is that abler individuals have better job opportunities
at any school level, so that their opportunity cost of staying in education is higher which induc-
es them to drop out earlier and start working (negative ‘ability bias’). The alterative explana-
tion, is that the marginal returns of individuals affected by an exogenous increase in education

Since the instrument is a cohort dummy, first, older individuals are on average more educated because in
younger cohorts many individuals are still studying and therefore are not in the sample of workers. Indeed, if an
equation for schooling is estimated on the full sample of working individuals the coefficients for the age regres-
sor is in general positive. Second, exits from the labour market occurs on average at older ages for the more ed-
ucated.
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induced by the instruments — especially school reforms and higher risk aversion — are higher
than the average. If the marginal productivity of education is decreasing, the returns from ad-
ditional schooling of individuals affected by the reform are higher than that of a random indi-
vidual, and IV or CF that do not control for comparative advantages would overestimate the
returns in the whole population. If heterogeneity matters, it should be accounted for as much
as possible. Since one obvious source of this heterogeneity is parental background, Card (1999)
suggests that more reliable IV or CF estimates can be obtained when controls for parental edu-
cation are added to the wage model.

DATA AND DESCRIPTIVE STATISTICS

We use data drawn from the 1995, 1998, 2000, 2002, 2004, 2006, 2008 and 2010 waves of the
Bank of Italy SHIW. In any year the survey covered of approximately 8,000 households, corre-
sponding to around 21,000 individuals and 14,000 labour income earners.

The dataset is a cross section, but a panel component has been added since 1987. The size of
the panel component increased over the years and in recent waves represent half of the over-
all sample (about 4,000 observations in 2002). In the present study, we use a pooled cross-
section for the years of interest. Pooling is useful both to increase the sample size and to get
estimates which are not sensitive to the choice of a specific year. Because of the panel compo-
nent, the same individual may appear in different years. We eliminate “double-counting” by
dropping all the observations for the same individual except the first one, i.e. when the house-
hold was randomly selected from the population.

The construction of the sample used in the empirical investigation follows the criteria used by
many studies reviewed in Section 3. We restrict our sample to male household heads (approx-
imately 2,600 in 2002) to avoid issues of female labour force participation and household for-
mation.® We further restrict the analysis to full-time employees who work in the non-
agricultural sector (937 observations), who represents the typical male employee in the private
and public sectors. We limit the analysis to workers in the age interval 25-60. These selection
criteria reduce the 2002 sample to about 900 units. Older individuals have been excluded to
avoid the problem of endogenous retirement, which is problematic especially for more edu-
cated and public employees. Especially in the recent past, the latter benefited from more fa-
vorable terms and conditions as compared to workers in the private sector.’

The final sample has been obtained also excluding observations with missing values for family
background variables. Given these selection criteria, the 2002 final sample contains about 700
valid observations, which become approximately 5,300 for the pooled 1995 — 2008 sample.

Main categories excluded: retired people, unemployed, self-employed and students.

Of course, in the 25 to 30 age interval some individuals may be still enrolled in education and therefore not
working, so that the probability to observe any given individual in the sample (of workers) is not independent to
his schooling level. We experimented a bit with different age thresholds, for example by limiting the sample to
the 30-55 age interval. Results are very similar in the two cases. We use the less restrictive definition of the age
interval to work with a higher number of observations.
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The SHIW provides a measure of annual earnings inclusive of extra-time compensations and
fringe benefits, and net of taxes and social security contributions.® Additional information is on
the average number of hours worked per week and on the number of months worked per
year. Based on that, we follow most empirical studies and construct an estimate of hourly net
wages (inclusive of fringe benefits), which is obtained dividing annual earnings by months
worked plus number of average weekly hours plus 52/12 (which is an estimate of the number
of weeks worked per month). In order to analyse the robustness of results to the choice of the
earnings variable, we also analysed monthly earnings and find results in line with those ob-
tained with hourly wages.” Nominal wages have been transformed into real ones (2008€) using
the consumer price index.

In the Survey, the educational structure is summarised by a set of dummies for the highest
completed schooling level. We use this information to define two education variables. First, we
proceed similarly to many existing studies for Italy and impute years of schooling using the
normal length of attained degrees (0 = no degree; 5 = primary school; 8 = junior high school; 11
= vocational schools; 13 = general high school; 16 = short university diploma; 18 = standard
university diploma, laurea; 20 = post graduate diploma) to get a continuous variable for educa-
tion. Second, we construct an ordered variable, which in principle can go from 0 to 7, increas-
ing in the level of education.

The Survey provides also detailed information on the socio-economic family background, like
parents’ level of education, occupation, sector of employment. One disadvantage is that
household heads are asked to recall the above information when his parents had his current
age. Beside measurement issues, it is not obvious whether this information is the most rele-
vant. We use dummies for the highest level of education of the mother and of the father, and
for the occupation of the father. We also experimented with a dummy for the mother not em-
ployed but since it was never significant we excluded it from the final specification.

Additional information available in the Survey and used in the empirical analysis includes la-
bour experience, age, geographical area of residence, size of the municipality of residence and
time dummies.

A description of the sample and of the variables used in the empirical analysis and summary
statistics are in Table 1.

The average of imputed years of education is about 11, which corresponds to a three years
vocational degree in secondary schools. Consistently, mean of the ordered variable for the
level of education is roughly 4, which corresponds to the same schooling as years of education.

We also experimented a bit by estimating equations for log wages without fringe benefits and non-monetary
compensations, but the results were basically the same as those reported in Section 6.

In the context of public-private wage differences, monthly earnings are affected by potentially large differences
in hours worked across sectors. It is possible to control for hours worked by including them among the regres-
sors, but they would be endogenous to wages.
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Note: binary variables are without standard deviation. Differently to other surveys, where the occupation of the father and the
mother refers to the period in which the individual was teenager or in the childhood (like 15 years old), in the Bank of Italy Survey
the same information is less precise as it refers to the status of the parent when he or she was the same age of the interviewed
individual
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MODEL AND ESTIMATION STRATEGY

As discussed in Section 2, our empirical model has one equation for education and one log
wage equation with random coefficients. This is also called the correlated random coefficient
model by Heckman and Vytlacil (2001). In the version proposed by e.g. Card (1999, 2001), the
relationship between log wages and education S can be expressed as:

InW, =a, +b,S, +u,, where &, =+ X, +a,.

When education is treated as continuous (years of schooling), this is the popular one-factor
human capital model, where (individual) returns to education are constant across education
levels and each additional year of education has the same marginal return. If education is
treated as a discrete variable, the associated coefficient is the average of what one would ex-
pect to gain from going one step up in the schooling degrees ordered scale.

This way to formalise the structural equation of log-wages is a rather ad-hoc because the as-
sumption that the individual return is independent of the level of attained education rules out
the possibility that both observable and unobservable returns to schooling vary with the level
of education. But this simplification has the virtue of tractability. One can of course specify a
more flexible model, such as the generalised Roy with different potential wage equations for
each education level (see Blundell et a., 2005). This implies that both observed and unob-
served returns to education are different across schooling categories. Given that both average
returns and comparative advantages vary with schooling, a model of this kind would account
for a much more heterogeneity, but at the cost of many parameters to be estimated. We ex-
perimented with that, but in the end we decide to use a more tractable specification, which
however captures the core of heterogeneity as it separates the schooling effect of pre-existing
attributes (individual heterogeneity - ability) captured by a person specific intercept, from the
unobservable gain from any additional year of education. Willis and Rosen (1979) develop a
similar model for the binary treatment case with a dummy for college education under the
normality assumption.

A general way to specify the average marginal return in the population (average treatment
effect of an additional year of education) is the following: b(X) =E(bl. |X) =b0 +Xbl,

where, for each additional year or level of education, the average return has a fixed compo-
nent (intercept shift) and individual-specific returns to covariates. The latter captures that in
principle part of the heterogeneity in returns can be due to observable characteristics (inter-
acted terms). The whole range of individual returns can be written as follows:

b, =b, + Xb, +e, where, in addition to the common part and the one due to observables,

we also have an idiosyncratic part due to comparative unobservable gains (or losses) from
each unitary shift in education:. We can therefore re-write the earnings equation as:

InW, =a+X.p+[b, + X b, +¢,]1S, +a, +u,
InW, =a+X,B+b,S, +(X.S,)b, +(e,S, +a, +u,)
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Clearly, if we suspect that education is not exogenous, in principle we have a whole set of en-
dogenous variables (basic variable plus interaction), and we would need at least as many in-
struments as variables, which is unfeasible in many practical applications. As a result, in our
baseline specification with years of schooling we forget about the interactions and estimate
the following model, with an homogeneous average marginal return and where hererogeneity
is due to specific gains from additional education:

InW, =a+X,+b,S, +(eS, +a, +u,) [1]

The model with interactions will be estimated in our second specification, where we treat edu-
cation as a discrete and ordered variable.

The two potential sources of bias in estimating the model by OLS are the ability bias and the
return bias. The former is due to the correlation between a_i and S_i. The latter implies a cor-
relation between the sorting gain e_i and S_i. And we cannot forget that is education is meas-
ured with some noise, there is another potential component in the error term, which is the
measurement error. If e_i was the same or zero for all individuals, we are back to the standard
homegeneous returns model with ability bias, which has motivated a large body of IV studies:

InW, =a+X.+b,S, +(a, +u,) (2)

Heckman (1978) proposed a control function estimator based on normality assumptions to
estimate a specific version of this model — the so-colled dummy endogenous model -, where
education is for example captured by a dummy for college degrees.

In general, it is reasonable to assume that both heterogeneity components exist as they proxy
for influences by family background, preferences, ability. And it is also reasonable to think that
people with higher benefits from education stay longer at school, meaning that the school
variable is influenced by its own coefficient leading to self-selection due to sorting gains. If
returns are heterogeneous based on unobserved correlated individuals gains, IV are an unat-
tractive alternative. An explained in Section 2, this motivates the use of an alternative ap-
proach based on the control functions (CF), to model the stochastic relationship between the
two heterogeneity components a_i and e_i and S and Z. Z is a vector of variables correlated
with S but which are mean-independent of unobserved ability and taste components.

To this purpose, let us specify a model where realised education levels (S) are function of an
underlying reduced form latent process (S*) for the optimal schooling level which guarantees
the highest net utility level, expressed as the difference between benefits and costs from the
schooling investment.

Desired education levels are influenced both by observable and unobservable factors like indi-
vidual preferences, attitudes toward the risk, personal characteristics, family background. Ac-
tual education S is some transformation of S*. In the case of years of schooling, the mapping is
linear and maybe subject to measurement errors. The resulting reduced form is:
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Si*:Zi¢+gi (3)

S, =t(8,*)=Z,y +v,

In the case of ordered levels of attained levels, we assume that. EDU is an ordered variable
that takes k values from 0 to J depending on EDU* crossing a set of given thresholds:

S*=yZ +¢,
S, =t(S,*)=k iff y, <EDU *< y,,,
ke{0l,..,J}, u <u., Vk

Hy = —0, /uJ:+OO

Zis the vector of schooling explanatory variables, which includes X. In the ordered probit case,
the unobserved individual effect influencing human capital accumulation ¢ is distributed as a
standard normal.

To correct the OLS bias we need an expression for the conditional mean of the error term
(leaving implicit the dependence on X):

E(eS.+a, +u,|S.,Z)=E(e |S.,Z)S.+E(a,|S.,Z)

If we assume that the two conditional expectations are linear (as it is for example when wages
and education are normally distributed), we can always specify the population regression of
e_iand a_i as a function of the error term in the education equation. In the case of continuous
educations we have:

E(e; |S,,Z,)=06v,, 6 =covie;,v,)/var(v,)
E(a;|S;,Z,)=06,v,, 60, =cov(a;,v,)/var(v;)

In the estimation, the error term is replaced by the first stage residual of the reduced form for
education. The thetas are basically the covariances between the unobservables driving educa-
tion and the sources of unobserved heterogeneity in wages. The wage equation to be estimat-
edis:

InW, =a+X,+b,S,+6v,S, +0,v. +u, (5)

In the specific case with homogeneous returns to education, the CF method is analogous to IV,
since substituting first stage predictions of S in place of actual years as in the 2SLS procedure
or adding the first stage residual gives exactely the same point estimates. When education is
modelled by an ordered probit, the correction term involve the generalised order probit resid-
ual. In addition, it is possible to consistently estimate all the interactions between schooling
and the other covariates without any additional instrument or complication (see Section 2).

The coefficients of the correction terms have a nice economic interpretation as they provide a
direct test for the presence of ‘selection bias’ (endogeneity) and of ‘return bias’ induced by
sorting gains (self-selection). If B, is positive, selection in education is positive: given their high-
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er ability, the more educated would have earned more even with the lowest schooling level. If
it is negative, it may signal measurement error problems.

In principle, &; may be positive or negative. Its sign helps to understand which theory — com-
parative wage advantages or compensating wage differences — better explains the behaviour
of more or less educated individuals. As discussed above, individuals choose the schooling
which gives the highest utility (monetary and non monetary factors). By assuming that unob-
served factors are a proxy for motivation, good matches and other productivity-related wage
determinants, if &; > 0 the comparative advantage of getting an additional year of education is
higher for people who are intrinsically more likely to study more: by studying more, they re-
ceive higher expected monetary gains and are more productive. Since the allocation of work-
ers is based on productivity-based comparative advantages, it is also efficient.

If &, <0, the idyiosincratic component of the return is lower for people who are more likely to
study more. Hence, studying is not motivated by monetary advanteages. One possibility is that
non monetary gains received more than compensate wage losses due to low unobserved
productivity and comparative disadvantages. This would occur if, for example, education is
perceived as a consumption more than as an investment goods. Or if higher qualitative job
determinants raise satisfaction at the workplace and more than compensate unobserved (po-
tential) negative wage differences. Since workers possess the education level in which they are
not necessarily more productive, this allocation may be not considered efficient.

Specification and identification

The baseline specification of the wage equation is standard and comparable to what have
been used in the previous studies for Italy. It includes basic controls for experience and its
square, as well as dummies for the geographic area of residence, for the size of the municipali-
ty and for the survey year. Estimates with potential experience in place of actual experience
deliver similar results but are less precise. Our final specification also fits the data better than
the one with age and its square or with age only™.

We also estimate an extended specification, which is our preferred one and includes a list of
variables for the schooling level of both parents and for the occupation of the father.

The reduced form for education includes all the wage regressors plus a number of excluded re-
strictions which are used to identify the model. We follow the previous literature for Italy and
use the 1962 reform of the junior high school as a source of exogenous variation for education.
Brandolini and Cipollone (2002) suggest that the individuals directly affected by the reform are
those who were pupils between 6 and 14 years of age in 1963, i.e. born between 1949 and 1956.
Among them, we can identify three groups, characterised by different exposures to the reform:
the 1949 and 1950 cohorts were 13 and 14 in 1963. At least some of them were compelled to
stay at schools longer than planned, but this displacement effect was probably small. The 1951
and 1952 cohorts were more directly exposed since they have just finished primary school at the

° The final specification does not include dummies for the worker’s occupation: the treatment of occupation
dummies in the earnings equation is problematic because they are likely to be themselves outcomes of educa-
tion decisions, and, therefore, part of the returns to education (Angrist and Pischke, 2009).
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time of the reform. Younger individuals (in the 1953-1956 cohorts) attended primary school at
the time of the reform, so that they were only potentially involved. We account for this hetero-
geneity by using three different instruments: a dummy for 1949-1950 cohorts, one for people
born in 1951 and 1952 and one for people born from 1953 to 1956.

In addition, we also include a third cohort dummy for individuals born after 1956. This is moti-
vated by the fact that, first, if we assume that the (conditional) distribution of tastes, oppor-
tunity costs and benefits associated with education does not change over time, these
individuals, who completed their education in the ‘reformed’ school, can be included in the
group of ‘treated’ individuals. Second, Cipollone and Brandolini (2002) show that the imple-
mentation of the reform was rather progressive and poor up to the early ‘70s: enrollment
rates in low secondary school increased substantially, but in the sixties more than 15% of pu-
pils still dropped out without getting the corresponding degree. Since we observe only the
highest schooling degree and not enroliment rates, a dummy for post 1956 cohorts is expected
to capture the long term effects of the 1963 reform.™

Since we have more exclusion restrictions than endogenous variables, for the restricted speci-
fication we check the validity of our restrictions with over-identification tests.™

MAIN RESULTS

Results are in Table 2 and include standard OLS and CF findings for our different specifications
of the wage and education equations. Similarly to previous studies for Italy, OLS and CF results
in columns (1) to (3) refer to the baseline specification in which we do not control for family
variables in the wage equation but include them in the reduced form for education. This model
is equivalent to e.g. Brunello and Miniaci (1999). In columns (4) to (6) we add parents’ educa-
tion and father occupation to the set of wage covariates.

First of all, the F-test on excluded variables tells that our set of instruments is valid, in the sense
that it is relevant in the reduced form for education and able to explain a substantial share of
variation in education. Hence the first condition for a valid instrument (relevance) is satisfied.

Moving on to the analysis of wage results, column (1) results show that average marginal re-
turns to education in the specification without family controls are about 5.3%, in lines with the

" we also replicated our analysis by using the approach followed by Brandolini and Cipollone (2002), that is by
assigning the post 1956 cohorts into the control group, which also includes the pre 1949 cohorts. The results are
very similar. We also estimated a second specification with an expanded set of instruments, including the whole
set of interactions between cohort dummies and family background variables, to allow also the reform to have
an heterogeneous effect on the level of schooling in terms of family characteristics. In principle, our set of cohort
dummies — especially that for individuals born after 1956 — may pick up age effects or general education trends,
such as its increase following the Italian economic boom of the 50s-60s. The inclusion of disaggregated controls
for parents’ education and occupation, the addition of interactions and the presence of a set of survey year’s
dummies should help capturing changes over time in the distribution of tastes, abilities and other unobserved at-
tributes thus making pre and post-reform cohorts more comparable. In practice CF results using this larger set of
Z were equivalent to the ones obtained with the basic set of cohort dummies. For this reason they are not pre-
sented and available upon request.

The test is run by regressing the residuals of the selectivity corrected wage equations in (9) both on the vector X
and on the vector of instruments. The resulting LM test has an asymptotic chi-square distribution with degrees
of freedom equal to the number of over-identifying restrictions (see Main and Reilly, 1993).

12
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other studies for Italy (see Section 3). The findings in column (2) from the model with homoge-
neous returns and random intercept only are equal of what we would get with a standard IV-
2SLS procedure and can be direcly compared to existing IV estimates for Italy. As it happens in
most studies, also at the international level, OLS results underestimate the returns to an addi-
tional year of education, which are 7.5% according to CF. These are values close to Colussi
(1997) and Cannari and D’Alessio (1995) and somehow lower than Flabbi (1996) and Brunello
and Miniaci (1999), and smaller than estimated IV returns for many studies on United States,
for example (see Card, 1999).

The coefficient of the control function is negative and significant, which is consistent with CF
returns to education higher than OLS ones. This suggests that marginal returns for a random
individual in the population are higher than actual observed returns. One possibility is that the
correction term picks up the correlation between ‘ability’ and education, so that selection is
negative: individuals with higher absolute wage advantages (say, ability) would be less likely to
get high education. But this may simply reflect an OLS downward bias induced by large measu-
rement errors in education, as it is likely to be the case, given that they are imputed.

Another possibility is that individual returns are indeed heterogeneous, and what we are
picking up is just a local effect for the sub-population of individuals affected by the reform, for
which the returns to additional schooling are higher than for the population as a whole. But
this may not be necessarily true: since completion of junior high school was the expected out-
come of the 1962 reform the ‘local’ effect of the reform may not be larger than the average if
more years of compulsory schooling raised somehow education up to the junior high school
degree to individuals without any additional payoff.

However, the Sargan tests of over-identifying restrictions for column (2) rejects the validity of
the identification strategy, so that at least some of the variables used as instruments cannot be
excluded from the wage equations at reasonable levels of statistical significance.

As discussed in Section 2, family variables are likely to be correlated with unobservable wage
determinants and therefore should be added to the model as in columns (4) to (6). Results
from column (4) show that, on the whole, the higher is the education of the mother and of the
father, the higher are the wages. Since the mother typically spends more time with his son
during his childhood, her education level may be a proxy for the cultural environment of the
family and of its effects on the ‘ability’ of the son. Also the occupation of the father matters: as
compared to having a father manager or entrepreneur, other occupations pay less. The inclu-
sion of background variables reduces the size of returns to schooling to 4.8%, leaving the coef-
ficients of other variables mostly unaffected. Hence, when controls for the parental
background are omitted, the coefficients of the education dummies combine true returns to
individual investments with returns to socioeconomic characteristics of the family of origin and
maybe also the portion of the ‘ability bias’ captured by family background.

Once parents characteristics are added to the wage model, the Sargan test relative to the CF
specification in column (5) strongly support the identification strategy and the choice of exclu-
sion restriction. Results can be now trusted more, but are in linewith the findings of column
(2): the marginal return to schooling is 7.3% and the correlation between the error term and
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education is still negative. Since in column (5) we have taken out from the error term many
variables which should be highly correlated with ability, our interpretation is that probably the
ability bias is not the main responsible for the OLS relative to CF downward bias, which is
probably due for the most part to measurement errors. The The role played by heterogeneous
returns is investigated by column (6), which includes an additional correction term to control
for that. Its coefficient — which is proportional to the covariance between the distribution of
individual returns and of education - is positive and statistically significant, though small in
magnitude. It means that overall there exists positive self-selection and comparative ad-
vantages in education: individuals who are more likely to study more, benefits from higher
unobservable wage gains from each additional year of schooling.

As a result, the net gain for a random individual decreases from 7.3 to 6.9%. By combining
results from columns (5) and (6) we can conclude the shift in marginal returns to education
from 4.8% to 7.3% is partly attributable to heterogeneity and sorting gains, which on average
increases the observed returns but to a smaller extent: from 7.3 to 6.9%. The more plausible
explanation for what is left — the jump from 4.8 to 6.9% - is a measurement error bias which
attenutaes OLS estimates and it is controlled for in the CF setting.

One way to investigate more on that is to re-estimate the model in terms of education levels
instead of imputed years of schooling. The former should be much more reliable than the latter
and subject to a substantially less amount of coding and recolling errors. If this is the case, the
non interacted correction term would pick up absolute advantages driving endogenously, if any.

CONCLUSIONS

In this paper we used ltalian data for head of household male full time workers in the age in-
terval 25 to 60 to estimate marginal returns to education by a model which allow these returns
to be heterogeneous in the population. The instruments for education are cohorts dummies
that, similarly to previous studiesfor Italy, exploit the effects of a major change in compulsory
schooling introduced in Italy in 1962. Differently to previous studies, the set of wage regressors
also include family characteristics to control for unobserved individual traits inherited or
learned from the parent, which are typically correlated with wages and education

According to our estimates, there is no evidence that more educated employees benefit of
average from an absolute wage advantage. Using a simple control function approach, esti-
mates reveal a negative correlation between unobserved wage determinants and years of
schooling. Interpreting this result to make inference on the whole population of workers re-
quires particular care. global effect. While we cannot a priori exclude that this is due to nega-
tive selection in education due to the less ‘able’ individuals earning higher wages and getting
more education, our feeling is that this is due to large measuremet errors of the education
variable. This is also supported by the finding that self-selection in education is positive, so that
more able individuals study more partly because they receive larger unobservable gains from
additional years of schooling than the average. While, on the one hand, on average we have
not enough evidence to conclude that education is able to attract the ‘better’ individuals
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(higher ability), on the other hand self-selection works in the right direction. From a policy
perspective, the allocation of talents can be considered efficient.

A direct control for heterogeneous returns and the inclusion of family variables among the wage
regressors are the two major innovations of this paper over the previous evidence for Italy. This
is just the first step for a better understanding of the role of heterogeneity in returns to educa-
tion, maybe with more flexible and sophisticated models. This is left to future research.
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Table 2: OLS and CF estimates of the log wage equation: homogeneous and heterogeneous returns to education

Notes: Pooled data for 1995, 1998, 2000, 2002, 2004, 2006, 2008, 2010. N. observations: 6,604. t-statistics are robust to het-
eroskedasticity and autocorrelation. Excluded categories: 1995, , living in the north west, mother without education, father with-

out education, father blue collar, self-employed or not employed.
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Una panoramica de género
sobre la segregacion laboral
en Espana

El presente trabajo tiene como objetivo cuantificar
el grado en que hombres y mujeres se encuentran
segregados en el mercado laboral espafiol; es decir,
en qué medida los asalariados se concentran en
empleos de distinta naturaleza en funcién de su
sexo. La cuestion es interesante dentro del campo
mas amplio de las diferencias salariales de género,
dado que distintas preferencias o una mayor dis-
criminacion en contra de la mujer en algunos em-
pleos puede dar lugar a que éstas se concentren en
determinados segmentos del mercado. A su vez,
esto provocaria un exceso de oferta de trabajo en
tales segmentos, que podria deprimir los salarios
recibidos individualmente en los empleos mas
feminizados (hipdtesis de concentracidn; Bergman,
1974).

Asi, a partir de datos del Panel de Hogares de la
Unidon Europea (INE, 1994-2000), planteamos en
primer lugar un analisis descriptivo del grado de
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segregacion por género en ocupaciones y sectores
de actividad en el mercado laboral espafiol, inves-
tigando la remuneracion promedio en las distintas
categorias. Posteriormente, mediante la estima-
cion de diversos modelos de ganancias, investiga-
remos en qué medida la tasa de feminizacion en
las distintas ocupaciones y sectores de actividad
se asocia a menores salarios individuales tanto
para mujeres como hombres, contribuyendo a
explicar, al menos en parte, el diferencial en sala-
rios por género. Los resultados obtenidos, por
tanto, supondrdn una aportacién a la literatura
sobre discriminacidn salarial contra las mujeres en
Espafia.

Palabras clave: Segregacidon laboral; Salarios;
Discriminacién.
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INTRODUCCION

La existencia de diferencias salariales, sistematicas y persistentes en el tiempo, entre hombres
y mujeres es una cuestion de interés social y politico en general. Ademas, su estudio ha sido
fuente de abundante literatura en el campo de la economia laboral desde hace unas décadas.
Para el caso espafiol, la evidencia coincide en sefialar que la diferencia en salarios promedio
observada entre hombres y mujeres (el diferencial bruto de género) no se debe a que los dos
grupos sean diferentes en cuanto a sus determinantes salariales, sino a que tales caracteristi-
cas se pagan de acuerdo a distintas escalas (ver, por ejemplo, De la Rica y Ugidos, 1995; Garcia
y otros, 2001). Recientemente, el interés se ha centrado en evaluar cdmo varia el grado de
remuneracién diferencial a lo largo de la distribucidn salarial (De la Rica y otros, 2008) y entre
distintos grupos de asalariadas en funcién de su nivel educativo y otras caracteristicas (Del Rio
y otros, 2011, Navarro y Rueda, 2011).

En este trabajo pretendemos analizar el efecto en las diferencias salariales globales causado
por el fenédmeno de la segregacién ocupacional. Este fendmeno puede definirse como la situa-
cion en la que la proporcion de mujeres (o, de modo equivalente, hombres) en un tipo de em-
pleo (ocupacion) es en general distinta a la proporcion de mujeres en el total de la poblacién
activa. Esto implica, por tanto, que el peso relativo de las mujeres no es independiente de la
ocupacion que se considere, lo que se comprueba facilmente a partir de datos empiricos, in-
dependientemente del dmbito espacial o temporal contemplado. Esta regularidad empirica
provoca al menos dos preguntas. En primer lugar, écual es el mecanismo por el que las muje-
res tienden a concentrarse en unos determinados empleos y estar infrarrepresentadas en
otros? En segundo lugar, ¢cudl es el efecto de esta concentracién en los salarios de hombres y
mujeres?

En torno a los factores que pueden generar segregacion, existen como minimo tres posibles
explicaciones’. En primer lugar, a partir de modelos de discriminacion basados en el "gusto" o
prejuicios (Becker, 1971), una conclusion habitual es que si hay diferencias en el grado de dis-
criminaciéon por parte de las distintas empresas, las mujeres tenderian a concentrarse en las
menos discriminatorias. Esto podria terminar en un patrén de segregacion ocupacional si las
empresas tienen una mayor preferencia por la discriminacién en algunos tipos de empleos y
menos en otros. En segundo lugar, podrian existir normas sociales que disuadieran el empleo
de mujeres en algunos trabajos (Johnson y Stafford, 1997). Finalmente, la concentracion de las
mujeres en ciertos empleos podria responder a las preferencias (quizas enddgenas respecto de
comportamientos discriminatorios, laborales o de dmbito mas amplio) y al comportamiento
optimizador individual. Asi, Mincer y Polachek (1974), Polachek (1981) y Weiss y Gronau (1981)
utilizan modelos de capital humano heterogéneo, donde los individuos eligen la cantidad y tipo
de inversidn que realizan. Los distintos tipos de capital humano conducen a diversas ocupacio-
nes y presentan, ademas, distintas tasas de depreciacién. El punto de partida es que las muje-
res pueden dedicarse con mayor aprovechamiento o facilidad que los hombres a actividades
no mercantiles (como el cuidado de nifos y otras labores familiares), al menos durante algunas

Una panoramica de la literatura puede encontrarse en Altonji y Blank (1999).
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etapas de su vida. De este modo, seria 6ptimo, desde el punto de vista de la mujer, invertir en
los tipos de capital humano con menor tasa de depreciacién, lo que a su vez conduciria a unas
ocupaciones distintas de las de los hombres (asociadas éstas al capital humano que se depre-
cia con mas rapidez).

Independientemente de las causas que estén detras de la segregacion ocupacional, también
cabe preguntarse como afectaria ésta al diferencial de salarios entre trabajadores y trabajado-
ras. En este sentido, Bergmann (1971 y 1974) desarrolla lo que se conoce como la hipétesis de
concentracién. Su argumentacion es que si las mujeres se concentran en una cantidad limitada
de empleos, y especialmente si ello se debe a la existencia de barreras para acceder a los de-
mas (como en el caso de que la discriminacidon patronal sea mayor para unos empleos que
para otros), se producird un exceso de oferta en los empleos “femeninos”. Este exceso de ofer-
ta provocaria una disminucién de los salarios en esos trabajos, independientemente del sexo,
aunque afectando en mayor medida a las mujeres, y explicando este hecho parte de la dife-
rencia salarial media.

El principal objetivo del presente trabajo es verificar si esta hipdtesis de concentracién se
cumple en Espafia. Para ello, utilizando datos procedentes del Panel de Hogares de la Unidn
Europea (INE, 1994-2000), estudiamos el grado de segregacién por ocupaciones y sectores de
actividad, comprobando si el salario promedio en estas categorias es decreciente en la propor-
cion de trabajadoras que la conforman.

El resto del trabajo se distribuye de la siguiente manera: el segundo epigrafe presenta breve-
mente la fuente de datos y las variables utilizadas. En el tercer epigrafe realizamos un andlisis
descriptivo de la concentraciéon de hombres y mujeres, tanto en ocupaciones como en sectores
de actividad. En el cuarto epigrafe pasamos a estimar econométricamente el efecto sobre los
salarios de la feminizacién de los empleos, realizando descomposiciones de Oaxaca (1973)
para indicar la importancia de esta variable en la diferencia salarial media. Finalmente, se ex-
traen las principales conclusiones del estudio.

DATOS Y VARIABLES

Los datos individuales utilizados en este trabajo han sido extraidos de las siete primeras olas
del PHOGUE (INE, 1994-2000), en su seccidn espaiola. En esta encuesta, los residentes de una
muestra representativa de hogares en Espafia son entrevistados afio tras afio, incluyendo en-
tre aquéllos a los trabajadores asalariados. En el cuestionario de la encuesta se recogen las
principales variables de interés para nuestro estudio. Ademas del sexo del trabajador y su sala-
rio, aparece informacidn sobre los principales determinantes salariales considerados en la lite-
ratura empirica. Utilizamos principalmente informacion sobre el capital humano y los empleos
de cada individuo. Entre el primer grupo, tenemos el nivel educativo (medido en afos "tedri-
cos", es decir el nUmero minimo de afios que se tarda en alcanzar cada nivel), la experiencia
laboral (medida como el tiempo desde que el individuo obtuvo su primer empleo?) y la anti-

Por tanto, se trata de una medida potencial, ya que se incluye como experiencia el tiempo que los asalariados

han pasado en el desempleo o la inactividad. Asi, esta variable sobreestima el valor verdadero de la experiencia
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gliedad laboral, medida como los afios en el mismo empleo para aquellos individuos con me-
nos de 10 afios de antigliedad. En cambio, como a partir de los 10 afos se desconoce la dura-
cion exacta, debido al disefio de la encuesta, construimos una variable ficticia que agrupa a los
trabajadores de 10 o mas afios de antigliedad, a fin de diferenciarlos del resto. En cuanto a las
caracteristicas del empleo, consideramos si éste es a tiempo parcial y si se realiza en el sector
publico, ademds de contemplar la ocupacién del asalariado y el sector econémico de actividad
de su empresa. También incluimos una variable binaria para los trabajadores que viven en
pareja (estando, o no, casados) y la tasa de paro en cada regién y periodo®.

Para el estudio que aqui realizamos son de especial importancia, como grupos en los que
hombres y mujeres se encuentran segregados, la categoria ocupacional (recogida en 18 cate-
gorias basadas en la clasificacion ISCO88 de la Organizacion Internacional del Trabajo) y el sec-
tor de actividad de la empresa (también en 18 categorias, en este caso basada en la
clasificacion NACE de la Unidn Europea)’. Nuestro interés no se centrara tan sélo en comparar
las distintas categorias laborales y ver cdmo hombres y mujeres se distribuyen en las mismas,
sino que utilizaremos la proporciéon de mujeres en cada grupo de trabajadores como un indi-
cador de la "feminizaciéon" del grupo. Para ello, se calculan dos variables de feminizacién; la
primera incluye la proporcién de mujeres en la ocupacion concreta del asalariado/a y la se-
gunda, la proporcidn analoga en su sector de actividad.

En la medida en que nos preocupa el reparto observado de hombres y mujeres en las diversas
ocupaciones, cabe preguntarse si los datos extraidos del PHOGUE son representativos del
mercado espaiol en el periodo del andlisis. En la Tabla Al del anexo se muestra cémo el peso
de cada ocupacién sobre el total de la fuerza laboral, seguin los datos del panel y de la EPA, es
bastante similar. Dado que esta ultima es la encuesta de referencia sobre el mercado de traba-
jo, tomamos la coincidencia como un indicador de representatividad.

Finalmente, hay que sefalar que disponemos de un panel incompleto de datos para realizar
nuestro analisis, debido tanto al propio desgaste del panel (individuos que por alguna razén
desaparecen de la muestra) como al hecho de que en algunos periodos de la encuesta los indi-
viduos no se encuentran en la situacion de trabajo asalariado (principalmente, debido a que
estan parados o inactivos). Asi, una vez eliminados los casos con informacién incompleta en
alguna de las variables consideradas, tenemos 30.203 observaciones de asalariados en el pe-
riodo 1994-2000. De éstas, casi dos tercios (19.702) corresponden a hombres y el resto
(10.503) corresponden a mujeres.

laboral. Ademas, dado que tales interrupciones son mas frecuentes para las mujeres, la sobreestimacion es ma-
yor para éstas.

Dado que el PHOGUE proporciona informacién sobre la residencia de los hogares sélo a nivel de NUTS1 (7 regio-
nes que incluyen varias comunidades auténomas), calculamos una media a partir de |la tasa de paro de las comu-
nidades en cada regién, ponderando por el nimero de activos.

Una informacién mas detallada sobre las categorias y su denominacion, asi como sobre el modo de recogida de
estos datos aparece en la documentacién de disefio del PHOGUE (INE, 2000).
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ANALISIS DESCRIPTIVO DE LA SEGREGACION EN EL EMPLEO

En este epigrafe examinamos el grado en que hombres y mujeres tienden a concentrarse en
distintos empleos en el mercado laboral espafiol. En primer lugar veremos la segregacién en
las distintas ocupaciones y estudiaremos cdmo varian de una a otra los salarios promedio reci-
bidos por los asalariados. En un segundo subepigrafe realizaremos un analisis andlogo distin-
guiendo entre sectores de actividad.

Segregacion por ocupacion

Como hemos mencionado, ciertas teorias apuntan a la segregacién ocupacional como causa de
las diferencias salariales observadas entre hombres y mujeres. El concepto de segregacidn
ocupacional se define usualmente como una situacidn en la que la proporcién de mujeres en
los distintos tipos de empleos difiere sistematicamente de la proporcién que representan so-
bre el total de asalariados, lo que seria en principio fruto de diferentes grados de discrimina-
cion (patronal) en las diversas ocupaciones (Bergman, 1974). En esas circunstancias, las
mujeres tenderian a realizar empleos en los que estuvieran menos discriminadas, evitando
aquéllos en los que la situacién fuera peor.

La Tabla 1 muestra los salarios medianos® en cada una de las ocupaciones recogidas por el
PHOGUE. Asimismo, presenta la proporcidon de hombres y mujeres en cada ocupacion (entre
paréntesis en la tabla) y el ratio entre los salarios medianos de ambos sexos (mujeres frente a
hombres, en la ultima columna), indicando su distancia a 1 las diferencias salariales de las mu-
jeres respecto a los hombres en cada ocupacion. Con esta informacidn, es de interés comparar
la situacion en cada subgrupo con la del total de la muestra, que aparece en la ultima fila de la
Tabla 1, comprobdndose que, en total, las mujeres representan un 35% de las observaciones
de asalariados y cobran un salario un 18% inferior a la mediana masculina (ya que su salario
mediano es un 82% del masculino).

En primer lugar, cabe destacar que los datos revelan efectivamente la existencia de empleos
“de hombres” y “de mujeres”. De no existir segregacion, la proporciéon de mujeres en cada
ocupacion aqui recogida deberia acercarse al 35% mencionado para el conjunto de la muestra.
Asi, si se establece una horquilla de un 10% por arriba y por abajo, puede comprobarse que
sélo 6 de las 19 categorias ocupacionales recogidas en el PHOGUE presentan una distribucion
de hombres y mujeres relativamente cercana a la del conjunto de la fuerza laboral. Aunque la
magnitud de la horquilla es mas o menos arbitraria, ésta proporciona una idea bastante clara
del grado de segregacidon que, sin ser completa (no hay trabajos exclusivamente masculinos o
femeninos), si es acusada en casi todas las ocupaciones.

5 . . . . . . . , . .z
Se toma la mediana y no la media porque las distribuciones salariales presentan una gran asimetria y dispersion

en sus valores, siendo el primer promedio preferible al segundo en estos casos.
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Tabla 1: Salarios medianos (en pts. constantes de 1992) y porcentaje de trabajadores, por sexo y ocupacién®

a: El porcentaje de trabajadores de cada sexo en la ocupacidn correspondiente se presenta entre paréntesis. En la primera colum-
na aparece, ademads, el nimero total de observaciones en cada categoria.
* La diferencia en medianas no es significativa a un nivel de confianza del 10%.

Concretamente, se encuentra una escasa representacion de mujeres en empleos de responsa-
bilidad (directivos y gerentes de empresa), varias ocupaciones del sector secundario (oficiales
de construccidn e industrial, operadores de instalaciones y peones de construccion e industria)
y del primario (trabajadores cualificados y peones agrarios). Por el contrario, en muchas de las
ocupaciones asociadas con el sector servicios existe una sobre-representacién de mujeres. Asi,
la proporcion es elevada entre los profesores de los distintos niveles de ensefianza, profesiona-
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les de nivel superior (cientificos, médicos y otros), oficinistas, trabajadores de servicios perso-
nales y restauracion, dependientes de comercio, y vendedores y personal doméstico.

Puede verse que aunque existen profesiones masculinas y femeninas en distintas posiciones
de la escala salarial, no se aprecia, en principio, una relacién clara entre la feminizacion de
cada tipo de empleo y el salario. Esto es interesante por su relacion con la hipdtesis de concen-
tracion (Bergman, 1971). Segun ésta, los miembros del grupo minoritario, al ser empujados
hacia un subconjunto de las ocupaciones por los distintos grados de discriminacién patronal
provocarian un exceso de oferta en esos empleos, lo que haria bajar sus salarios. Por lo tanto,
en el caso de la discriminacién contra las mujeres, las ocupaciones en las que éstas se concen-
tren presentarian menores salarios, también para los hombres que las desempefiaran. Si bien
la Tabla 1 no muestra una evidencia clara que respalde esta hipétesis, también debe tenerse
en cuenta que ignora el efecto de otros factores importantes en la determinacién salarial
(educacion, experiencia laboral...) que suelen incluirse en el andlisis de esta cuestion (una revi-
sién puede encontrarse en Sorensen, 1990). De hecho, en la siguiente seccion precisamente
comprobaremos, mediante la estimacién econométrica de funciones de ganancias, si un mayor
porcentaje de mujeres en cada ocupacidon (una mayor tasa de feminizacién) implica, ceteris
paribus, un menor salario individual, tanto para hombres como para mujeres.

Por otra parte, se observan asimismo discrepancias en la magnitud de la diferencia salarial entre
hombres y mujeres, segln la ocupacién considerada (ratio M/H, en la Gltima columna). En cual-
quier caso, lo mas destacable es que sélo en dos de ellas (gerentes de empresa y profesores de
ensefanza superior y media) el diferencial es inferior al 18% que existe en el total de la muestra
(12% y 6%, respectivamente, para cada una de esas ocupaciones). Ademas, en el primer caso, el
salario mediano no es significativamente distinto entre los dos sexos, si bien esto debe tomarse
con cautela dado el reducido nimero de observaciones en esa categoria. En el otro extremo,
dejando aparte el caso de las fuerzas armadas, las diferencias de mayor magnitud se encuentran
en algunas de las ocupaciones que menos pagan (trabajadores agrarios cualificados, operadores
de instalaciones y conductores, y vendedores no cualificados y personal doméstico, con diferen-
ciales en salarios por encima del 30%). Con alguna notable excepcién, como la categoria de ven-
dedores no cualificados y personal doméstico, estas ocupaciones también estan caracterizadas
por una escasa representacion femenina, lo que sugiere que las mujeres efectivamente se con-
centran en las ocupaciones en las que estan menos discriminadas.

Segregacion por sector de actividad

En el contexto de la segregacion en el mercado de trabajo, el PHOGUE incluye informacion
detallada acerca del sector de actividad en el que trabaja cada asalariado, por lo que esta va-
riable también puede ser utilizada para analizar dicho fendmeno. Al igual que ocurria con las
distintas ocupaciones, es concebible pensar que distintos grados de presidn social o discrimi-
nacion afecten a las mujeres en los distintos sectores de la economia. Una advertencia es, sin
embargo, que mientras que las ocupaciones contempladas anteriormente pueden interpretar-
se como conjuntos de trabajadores relativamente homogéneos en cuanto a formacidn y sala-
rios, lo mismo no ha de cumplirse necesariamente para los sectores de actividad. Esto debe
tenerse en cuenta al analizar la distribucion de hombres y mujeres en los mismos.
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La Tabla 2 presenta, con la misma estructura que la anterior, los salarios medianos en cada uno
de los 18 sectores de actividad considerados en el PHOGUE, asi como el ratio salarial muje-
res/hombres (Ultima columna) y la proporcion de hombres y mujeres en cada categoria. En pri-
mer lugar, se observa que también existe una segregacién aproximadamente de la misma
magnitud que la comentada antes. En efecto, sélo en 4 de los 18 sectores hay una proporcion de
mujeres parecida (no diferente en un 10% en valor absoluto) a la del conjunto de los asalariados.

Tabla 2: Salarios medianos (pts. constantes de 1992) y porcentaje de trabajadores, por sexo y sector de actividad®.

a: El porcentaje de trabajadores de cada sexo en la ocupacidn correspondiente se presenta entre paréntesis. En la primera colum-
na aparece, ademds, el nimero total de observaciones en cada categoria. b: Las medianas son diferentes para hombres y mujeres
en todos los sectores a un nivel de confianza del 10%.
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Actividades esencialmente masculinas son las del sector primario (agricultura y pesca) y la gran
mayoria de las del sector secundario, a excepcidn de la textil, en la que las mujeres son mayo-
ria, y la alimentaria, donde no estan especialmente poco representadas (30% de participacidon).
En el otro extremo, los sectores en los que las mujeres cuentan con una representacion mas
alta se inscriben dentro de los servicios. Educacién, sanidad, servicio doméstico son ejemplos
en los que, ademas, su presencia es mayoritaria.

Tampoco en este caso parece que haya una relacion clara entre la proporcidon de mujeres en
cada sector de actividad y los salarios pagados a los trabajadores. Vemos, de hecho, categorias
con salarios altos (en relacion con la mediana para toda la muestra) en las que las mujeres son
la mayoria de la fuerza de trabajo, como es el caso de la sanidad y la educacién. Del mismo
modo, en hosteleria e industria textil coexisten salarios bajos con una alta proporcién de muje-
res. Algo parecido puede decirse de los hombres, que son gran mayoria en varios sectores
industriales de salarios altos, si bien en el extremo contrario sélo puede encontrarse el ejem-
plo de la agricultura y la pesca, que presenta el salario mediano mds bajo con una alta propor-
cion de trabajadores masculinos. De nuevo, volveremos a analizar esto en mas detalle
mediante el uso de ecuaciones de ganancias.

También existen diferencias en la magnitud del diferencial en salarios entre hombres y muje-
res segln el sector de actividad. Asi, éste es especialmente grande entre los empleados del
servicio doméstico y otros servicios personales, donde las mujeres cobran un 49% menos que
los hombres, y en los sectores de intermediacién financiera e industria eléctrica, con un 31%
de salarios inferiores en ambos casos. Quizas pueda argumentarse que ambas categorias reco-
gen una tipologia bastante amplia de trabajadores y que hombres y mujeres estén ocupando,
en realidad, puestos distintos aunque pertenezcan al mismo sector. En el otro extremo, la dife-
rencia es bastante reducida entre los asalariados de la educacién (un 10%), transporte (un 8%),
construcciéon (un 9%) e industria metalurgica (un 10%). Sin embargo, no parece existir una co-
nexioén clara entre la feminizacion de cada sector y la correspondiente diferencia en salarios.
En el servicio doméstico, donde la diferencia es grande, las mujeres son mayoria, pero son
minoritarias en la industria eléctrica. Por otra parte, entre los sectores con diferenciales redu-
cidos, los hay tanto mayoritariamente femeninos (como el de educacién) como predominan-
temente masculinos (como la construccion y otros sectores industriales), aunque hay mas
sectores con esta caracteristica.

ANALISIS ECONOMETRICO DE LA SEGREGACION LABORAL

En este epigrafe comprobamos econométricamente si en el mercado de trabajo espafiol se
verifica la citada hipdtesis de concentracion. Es decir, ise asocia una mayor proporcién de
mujeres en una ocupacién dada con salarios inferiores, tanto para las mujeres como para los
hombres? Para responder a esta pregunta, planteamos estimar ecuaciones de salarios del tipo
de Mincer (1974), por separado para hombres y mujeres:

In(w;) = x{tﬁ + U,
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donde w;; representa el salario mensual neto, en términos reales (precios de 1992) recibido
por el individuo i-ésimo de la muestra en el afio t. A su vez, x;; es un vector que recoge el valor
de un conjunto de variables individuales, que afectan al salario (en logaritmos) con los corres-
pondientes coeficientes recogidos en el vector . Finalmente, u;; es la perturbacién aleatoria
correspondiente a cada observacién. Ademas, la estimacién se realiza independientemente
para las muestras de hombres y mujeres, a fin de permitir que los rendimientos estimados de
las distintas caracteristicas, recogidos en f3, sean diferentes segun el sexo. Al estimar el modelo
por minimos cuadrados ordinarios (MCO), debemos tener en cuenta que las perturbaciones,
recogidas en u;; probablemente no sean independientes para las observaciones correspon-
dientes al mismo individuo (mismo i)°. Aunque esto no afecta a la consistencia de los pardme-
tros estimados, si hace inconsistentes sus errores estandar. Por tanto, para contrastar la
significatividad de las variables, calculamos errores estandar robustos a la no independencia
entre observaciones del mismo individuo.

En el vector de regresores incluimos una cuantificacion del grado de feminizacion de cada ocu-
pacion o sector de actividad, medida como la proporcién de mujeres sobre el total de trabaja-
dores en la categoria en la que se encuentre el trabajador. Esta tasa de feminizacién, que
depende del sector de actividad u ocupacién del trabajador y se corresponde con los porcenta-
jes mostrados en las tablas 1y 2, es la variable principal del andlisis. Si, efectivamente, la con-
centracién de mujeres en ocupaciones provoca un exceso de oferta de trabajo en algunos
nichos del mercado, esperariamos que esta tasa de feminizacidn tuviera asociado un coeficien-
te negativo, recogiendo el hecho de que, siendo iguales el resto de caracteristicas, trabajar en
un empleo mas femenino reduce el salario.

Las Tablas 3 y 4 recogen, respectivamente, los resultados de estimar para hombres y mujeres
el modelo descrito, incluyendo en primer lugar la tasa de feminizacidon de cada ocupacién vy,
posteriormente, la tasa de mujeres en cada sector de actividad. Ademds de estas variables
descritas anteriormente, incluimos en la especificacion una serie de controles individuales, con
informacién de capital humano (educacién, experiencia y antigliedad laboral), del empleo (va-
riables ficticias para trabajadores a tiempo parcial y del sector publico, respectivamente) y dos
controles adicionales: tasa de paro regional (que mide el estado de los mercados de trabajo
locales) y una variable ficticia para los trabajadores que viven en pareja. Comentamos primero
los coeficientes de estos regresores adicionales antes de pasar a analizar el efecto de la segre-
gacion.

La tabla 3 indica, en primer lugar, que el efecto de un afo adicional de educacién incrementa
el salario mensual neto en casi un 6%, tanto para hombres como para mujeres. El resultado
positivo puede explicarse a partir de la teoria del capital humano (Becker, 1964), segun la cual
cada afo de educacidn conlleva una inversion en habilidades que aumentan la productividad
del individuo vy, por tanto, el salario al que puede acceder en el mercado. En cualquier caso,
este efecto del 6% por afio es de una magnitud comparable a la investigacion reciente, tanto
en Espafia como a nivel internacional (para Espafia, pueden encontrarse resultados en Lassibi-

Ademas, téngase en cuenta que el ajuste por MCO implica estimar el efecto de las variables sobre el valor espe-
rado del salario, y no sobre la mediana que hemos utilizado en el epigrafe anterior. El uso de una regresion sobre
la media es preferible por las propiedades de la descomposicion de Oaxaca que efectuamos mds adelante. Por
otra parte, la transformacion en logaritmos suaviza el problema ya comentado de la asimetria en los salarios.
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lle, 1998; Oliver y otros, 1999 y Arrazola y de Hevia, 2008; a nivel internacional, véase Psacha-
ropoulos y Patrinos, 2004). Ademas, teniendo en cuenta que el coeficiente es muy similar para
ambos sexos, no parece que las diferencias salariales puedan explicarse por un distinto pago a
las inversiones en educacion.

Siguiendo con las caracteristicas de capital humano, el efecto de la experiencia laboral (medida
en anos) y de su valor al cuadrado corroboran el habitual perfil salarios-edad, donde mas afios
en el mercado de trabajo proporcionan un incremento salarial que es cada vez mds pequeiio
(debido al coeficiente negativo estimado para la experiencia al cuadrado). Se constata, ade-
mas, que el coeficiente de la experiencia es bastante mayor para los hombres, lo que indica un
rendimiento mas alto de la experiencia entre los asalariados masculinos. Una posible explica-
cion de este resultado puede provenir de que, como hemos sefialado previamente, la medida
de experiencia que utilizamos sobreestime el tiempo real pasado en el mercado de trabajo, y
esto en mayor medida para las mujeres. Por tanto, el menor rendimiento salarial de la expe-
riencia entre las asalariadas podria deberse a este mayor grado de imprecisidon de la variable
para las mujeres, que sesgaria el coeficiente hacia cero en mayor medida que en los hombres.

De manera similar a la experiencia, nuestros resultados también muestran un salario superior a
medida que aumenta la antigiiedad en el empleo. En este caso, durante los primeros 10 afios el
efecto parece bastante similar para hombres y mujeres. Sin embargo, a partir de los 10 afios’, el
premio salarial es mayor para los hombres (un 17% en comparacion con un trabajador sin anti-
giedad en el caso de los hombres y un 10% para las mujeres). De nuevo, podemos asumir que la
antigliedad, cuando ésta supera los 10 afios, tiende a ser mayor para los varones.

Tabla 3: Resultados de las regresiones salariales con tasa de feminizacién por ocupacion (MCO).

***. significativo al 1%, **: al 5%, *: al 10%. Errores estandar robustos.

Tal y como se ha mencionado, la informacién original se encuentra censurada a partir de esa cantidad en el PHOGUE.
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En cuanto al resto de variables, un par de resultados adicionales son interesantes. Asi, vivir en
pareja implica un mayor salario para hombres y mujeres, sobre todo en el caso de los prime-
ros. Este efecto es recurrente en los trabajos empiricos, sefialando que los hombres casados
aprovechan mas parte del tiempo que liberan de las tareas domésticas, que suelen realizar sus
esposas, dedicando ese tiempo excedente a actividades laborales. Por otra parte, trabajar en
el sector publico otorga un premio salarial importante para las mujeres (con unas ganancias un
18% superiores a las de una asalariada del sector privado), mientras que en el caso de los
hombres no hay diferencias significativas en el salario mensual. El hecho de que el sector pu-
blico proporcione mejores condiciones salariales a las mujeres ha sido comprobado, para Es-
pafia, en de la Rica y Ugidos (1995), Lassibille (1998), mientras que Arulampalam y otros (2007)
muestran que esto es relativamente comuin en la Unién Europea®. Una explicacion para este
resultado puede ser que en el sector publico, dada su burocratizacién, sea mas dificil aplicar
escalas salariales distintas a hombres y mujeres, o que la conciliacidn de la vida laboral y fami-
liar sea mas facil merced a horarios mas reducidos o flexibles.

Finalmente, pasando a nuestra variable de feminizacién, comprobamos, efectivamente, que la
proporcién de mujeres en la ocupacidn tiende a deprimir los salarios. Este efecto negativo
existe tanto para mujeres como para hombres, aunque para ellos la magnitud es bastante infe-
rior. Dado que la variable estd medida en tanto por uno, incrementar la proporciéon de mujeres
en un 10% implica una reduccidn del salario femenino en un 1,27%, mientras que en el caso de
los hombres, un incremento similar de la tasa de feminizacién reduciria sus salarios un 0,55%.
La magnitud del efecto no es excesiva (a modo de comparacion, el efecto negativo de la tasa
regional de paro es unas 5 veces mayor para las mujeres), pero comprobamos que la influencia
es significativa. Por tanto, la evidencia es compatible con la hipétesis de concentracidn: una
mayor presencia de mujeres en una ocupacién aumenta el trabajo del que disponen las em-
presas y les permite pagar un menor salario. Ademas, es interesante constatar la diferente
influencia para hombres y mujeres, que induce a pensar que los hombres tienen posibilidades
de evitar las ocupaciones mas femeninas (y con menor salario) en mayor medida que las muje-
res, las cuales tendran otros incentivos para permanecer en tales empleos.

Pasando a los resultados en la Tabla 4, podemos ver que también existe un efecto depresor de
la feminizacién por sectores de actividad. En este caso el efecto es algo mayor que con la ocu-
pacion, pero de parecida magnitud para hombres y mujeres. En concreto, aumentar en un 10%
la proporcion de mujeres implica una caida salarial de casi un 2% para ambos colectivos. Por
tanto, los dos resultados tomados en conjunto con la evidencia descriptiva en la seccidn ante-
rior muestran que, efectivamente, las trabajadoras espafiolas tienden a concentrarse en unas
ocupaciones y sectores de actividad mas que en otros, y que a una mayor concentracidn en
tales categorias se asocian menores salarios individuales.

Por otra parte, la mayor parte de los coeficientes estimados en este segundo modelo son muy
parecidos a los anteriores, en la Tabla 3. Es decir, el hecho de considerar la segregacién laboral
a través de la ocupacion o del sector econémico no afecta a la influencia de otras caracteristi-
cas en los salarios. Aun asi, hay unas pocas diferencias resefables que arrojan luz sobre la rela-

8 Enun trabajo reciente, Pena-Boquete y otros (2010) analizan la formacidn de salarios y el grado de discrimina-

cién salarial, considerando especificamente la situacidén por separado para el sector publico y privado.
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cién entre el nivel de ocupacion y los salarios. En primer lugar, en la Tabla 4 el trabajar para el
sector publico se muestra como un factor positivo en los salarios de los hombres, cuando al
considerarlo en el modelo anterior de ocupacién el efecto era nimio y no significativo. Por
tanto, puede concluirse que los varones que trabajan en el sector publico tienen un salario
algo mayor que en el sector privado, pero que este efecto se debe a que las ocupaciones que
tienen proporcionan mayores salarios o, dicho de otro modo, se concentran en ocupaciones
menos femeninas. Algo parecido pasa con la variable de mas de 10 afios de antigliedad. En
este caso, el incremento salarial con respecto a 0 meses de antigiedad es mucho mayor (algo
mas del doble, para hombres y mujeres, de lo que aparecia en la Tabla 3). De nuevo, parece
qgue el premio salarial a la antigliedad se obtiene mediante el transito a ocupaciones menos
femeninas y mejor pagadas.

Una posible limitacion del andlisis realizado en esta seccidn consiste en la posible endogenei-
dad de la asignacién de los trabajadores a distintas ocupaciones o sectores de actividad. A fin
de comprobar si este problema realmente existe, volvemos a estimar las cuatro ecuaciones
salariales estimadas en las Tablas 3 y 4, pero esta vez utilizando modelos de efectos fijos para
datos de panel. Los resultados para las variables de feminizacidon aparecen en la Tabla 5, en
primer lugar para la tasa por ocupaciones y en segundo lugar para la tasa por sectores de acti-
vidad®. Con esta metodologia, evitariamos una posible correlacién de la tasa de feminizacién
con otras caracteristicas inobservables que afecten a la determinacién salarial, siempre que
tales caracteristicas inobservables sean constantes a lo largo del tiempo.

Tabla 4: Resultados de las regresiones salariales con tasa de feminizacién por sector de actividad (MCO).

***. significativo al 1%, **: al 5%, *: al 10%. Errores estandar robustos.

Los resultados detallados de estos modelos se omiten por cuestiones de espacio, quedando a disposicién del
lector que los solicite.



INVESTIGACIONES DE ECONOMIA DE LA EDUCACIONI [T

Tabla 5: Estimacion del efecto de la feminizacion mediantemodelos de efectos fijos

***: significativo al 1%, **: al 5%, *: al 10%. Errores estandar robustos.

Los resultados de la Tabla 5 indican, en general, que el efecto negativo de la feminizaciéon so-
bre los salarios es robusto a la posible endogeneidad de esta variable. Asi, los coeficientes
vuelven a ser negativos y, en general, significativos (la principal excepcion es que el porcentaje
de mujeres en cada ocupacion soélo es significativo el 10%). Ademds, puede comprobarse que
los efectos estimados son de menor magnitud que los obtenidos anteriormente. En cualquier
caso, observamos que la proporcion de mujeres por sector de actividad tiene un mayor efecto
negativo sobre los salarios que cuando se mide por ocupacién, del mismo modo que habiamos
obtenido por la estimacién MCO.

Finalmente, para estudiar hasta qué punto la segregacion y su efecto sobre los salarios pueden
ayudar a explicar la diferencia observada (o bruta) en salarios, procedemos a realizar la des-
composicion de Oaxaca (1973) para distintas especificaciones de los modelos de ganancias,
estimados de nuevo por MCO. Esta descomposicion consiste en comparar los resultados de
estimar una misma ecuacion de ganancias para hombres y mujeres, para expresar la diferencia
en las medias de la variable dependiente (salarios en logaritmos) como la suma de dos partes:
una que surge porque las caracteristicas medias de hombres y mujeres son diferentes y otra
gue se debe a que los coeficientes que remuneran esas caracteristicas son también distintos
para hombres y mujeres. Este segundo componente es una diferencia residual, dado que no
puede explicarse por diferencias en caracteristicas de los individuos, y suele interpretarse co-
mo una cuantificacion de la discriminacién salarial media. Los resultados aparecen en la Tabla
6, tanto en términos de diferencias en salarios logaritmicos como en términos de porcentajes
sobre la diferencia total en medias.

Tabla 6: Descomposicion de Oaxaca del diferencial salarial medio con varios modelos

Basado en regresiones MCO por separado para hombres y mujeres. Entre paréntesis aparece el porcentaje de la diferencia total
correspondiente a cada fila.
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En cuanto a los modelos utilizados, la columna (1) utiliza una especificacidn reducida, en el que
se utilizan las variables de control mencionadas anteriormente, pero no se introduce ningln
indicador de feminizacién. Por tanto, este modelo sirve como punto de comparacion para el
resto. Los modelos (2) y (3) afiaden, respectivamente, la tasa de feminizacién por sector de
ocupacion y por sector de actividad. Finalmente, la especificacion (4) tiene en cuenta las dos
fuentes de segregacidn al incluir un conjunto de ficticias para las distintas categorias de ocupa-
cion y del sector de actividad.

La diferencia en salarios medios es, obviamente, comun en todos los modelos, representan-
do el 0,25 de diferencial en salarios logaritmicos, lo que indica que el salario de los hombres
es un 28% superior al de las mujeres. A partir de la descomposicién de Oaxaca, en el primer
modelo podemos ver que casi toda esta diferencia salarial media se debe a diferencias en
coeficientes. El resto, menos de la quinta parte (un 17%) puede explicarse por diferencias en
las variables consideradas: nivel educativo, experiencia, antigliedad, tasa de paro regional,
vivir o no en pareja, trabajar o no para el sector publico, o hacerlo a tiempo par-
cial/completo. En las especificaciones (2) y (3) se muestra que al incluir las distintas tasas de
feminizacién, la parte explicable por diferencias en caracteristicas aumenta, especialmente
en el caso de que la tasa sea por sector de actividad (modelo 3). Por tanto, comprobamos
qgue, efectivamente, la concentraciéon de mujeres en empleos femeninos contribuye a expli-
car que sus salarios sean inferiores a los de los hombres. Asi, por ejemplo, a partir de este
modelo (3), podemos estimar que, si las mujeres presentaran las mismas caracteristicas que
los hombres y trabajaran en sectores de actividad igual de feminizados, sus salarios serian un
7% superiores a los observados. Aun asi, mas del 70% de la diferencia en medias seguiria
existiendo (debido a diferencias en coeficientes). Finalmente, la especificacion (4) permite
ver que los dos tipos de segregacién en conjunto elevan sélo un poco mas la parte explicada
del diferencial. Por tanto, parece que el efecto de la segregacidon en ocupaciones y sectores
de actividad se solapa en gran medida. En cualquier caso, comparando los resultados de las
especificaciones (2) y (3), parece comprobarse que la segregacion por sectores de actividad
explica mas diferencias salariales que la segregacién por ocupaciones.

CONCLUSIONES

Este trabajo ha presentado evidencia sobre el grado de segregacion de hombres y mujeres en
distintas ocupaciones y sectores de actividad en el mercado laboral espaiol. Al hacerlo, se
pretendia responder a la pregunta de si una mayor concentracién de mujeres en algunos em-
pleos deprime los salarios de los trabajadores en esas categorias, ya sean hombres o mujeres.

Nuestro analisis muestra que, efectivamente, existen tales tipos de empleos con una concentracion
mas elevada de mujeres. En el caso de ocupaciones, las mujeres son mayoria entre los profesores y
el personal administrativo, dependientes de comercio, y vendedores no cualificados y personal
domeéstico. En sectores de actividad, las mujeres tienden a concentrarse en algunos segmentos del
sector servicios, incluyendo educacion, sanidad y servicios a empresas, ademas de la industria tex-
til. Ademas, en ambos casos hemos comprobado, a través de estimaciones de funciones de ganan-
cias, que tener un empleo en un sector o en una ocupacién con mayor proporcién de mujeres se
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asocia a un menor salario, manteniendo el resto de las caracteristicas personales y laborales cons-
tantes. Aunque los efectos no son de una magnitud elevada, si son significativos para hombres y
para mujeres y robustos a la endogeneidad de la variable de feminizacion (estimacién de efectos
fijos). Finalmente, contribuyen a explicar las diferencias en salarios medios, lo que hemos compro-
bado mediante las correspondientes descomposiciones de Oaxaca.
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ANEXO

Tabla A1: Proporcién de asalariados en cada ocupacién sobre el total, segtin la EPA y el PHOGUE?

Fuente: Elaboracion propia a partir de PHOGUE (INE, 1994-2000) y EPA (INE, 1994-2000)

a: La informacion del PHOGUE se elabora a partir de las frecuencias de cada ocupacidn en la muestra de observaciones de
asalariados. La informacidn de la EPA presenta la media para el periodo 1994-2000 del peso de cada ocupacidn sobre el total
de asalariados.

Cddigos de ocupacion:

1 Direccion de las empresas y de la Administracién Publica 6 Trabajadores cualificados en agricultura y pesca
2 Técnicos y profesionales cientificos e intelectuales 7  Artesanos y trabajadores cualificados de industrias manu-
3 Técnicos y profesionales de apoyo factureras, construccién y mineria, excepto operadores
4 Empleados de tipo administrativo 8 Operadores de instalaciones y maquinaria; montadores
5 Trabajadores de servicios de restauracién, personales, 9 Trabajadores no cualificados
proteccion y vendedores de comercio 0 Fuerzas Armadas






El efecto de la educacion y las
habilidades cognitivas en el ahorro para
la jubilacion en Espaia.

Un enfoque de género.

Esta investigacién analiza los determinantes del
ahorro para la jubilacién en Espafia para una
muestra de 1.355 personas en el afio 2011. Los
determinantes analizados combinan el estudio de
variables referidas al nivel educativo de la persona
encuestada y de su cdnyuge/pareja, asi como el
estudio de las variables referidas a las habilidades
cognitivas, a la vez que se incluyen variables de
control. Los resultados muestran que el ahorro
para la jubilacidn se situa en niveles bajos -sélo un
19,61% de la muestra afirmaba disponer de un
plan de jubilacién- y que esta positivamente rela-
cionado con la situacién laboral, la propiedad de
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la vivienda, el nivel de educacion formal -tanto
propio como del conyuge/pareja-, la fluidez verbal
y la memoria; y negativamente relacionado con la
aversion al riesgo y la orientacién politica de cen-
tro o derechas. La realizacion de estimaciones por
género revela que los determinantes del ahorro
para el retiro de hombres y mujeres difieren,
tanto en lo que se refiere a las variables de con-
trol como a las variables sobre educacién y habili-
dades cognitivas.
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INTRODUCCION

La sociedad actual debe tomar conciencia del proceso de envejecimiento demogréfico al que
debe enfrentarse, llevando a cabo las medidas necesarias para evitar el colapso de unos siste-
mas de pensiones basados en la comparticién de recursos entre trabajadores y jubilados a
través de transferencias (pay-as-you-go), que en vista de la actual situacién socioeconémica,
se revelan no sélo obsoletos, sino insostenibles (OCDE, 2009).

Ante esta situacion, y frente a la recomendacion de la OCDE (2009) de ampliar inexcusable-
mente la edad de jubilacion, en algunos paises los gobiernos han optado por transferir a sus
ciudadanos parte de la responsabilidad de planificar financieramente su jubilacion (Fernandez
et al,, 2012). Sin embargo, la informacién requerida para la toma de decisiones en este ambito
es muy extensa y la normativa referida a estas cuestiones puede resultar complicada (Lusardi,
2001). Ademas, los productos financieros se han vuelto extremadamente complejos, de forma
que incluso los productos en apariencia mas sencillos, como las cuentas de ahorro, tienen va-
rias opciones, lo que dificulta su eleccién (Jappelli, 2010), a la vez que han surgido otros nue-
vos, lo que nos impide aprender de las generaciones anteriores.

En Espafia, la realidad ha puesto de manifiesto una clara ausencia de alfabetizacion financiera,
como da muestra el gran numero de personas que desconociendo la complejidad de productos
como las participaciones preferentes y la deuda subordinada apostaron por su contratacién, y
ahora ven atrapados los ahorros de su vida en unos productos sin vencimiento, cuya recupera-
cion resulta dificil, cuando no imposible.

Estos acontecimientos no han hecho sino aumentar el interés de diversos organismos e insti-
tuciones nacionales, como el Banco de Espafia o la Comision Nacional del Mercado de Valores,
en proporcionar a la poblacién instrumentos, sobre todo a través de las nuevas tecnologias,
gue permitan la mejora de su nivel de cultura financiera. También desde el ambito internacio-
nal se ha prestado cada vez mas atencidn a esta cuestidn, y de ahi su reciente incorporacién al
informe PISA de 2012.

El objetivo principal de este trabajo es identificar las caracteristicas individuales que influyen
en la decisidn de ahorrar para la jubilacidn a través de planes de pensiones privados en Espa-
fa, haciendo especial énfasis en las variables referidas a la educacién y a las habilidades cogni-
tivas, que se revelan fundamentales en un contexto financiero caracterizado por una gran
complejidad.

Tras esta introduccién, en el segundo epigrafe se presenta un compendio de las principales
aportaciones realizadas por la literatura financiera previa. El siguiente epigrafe contiene la
descripcién de la base de datos utilizada, asi como de las variables que seran objeto de estu-
dio. El cuarto epigrafe se reserva para el comentario de los resultados empiricos obtenidos a
través de los analisis estadistico-descriptivo y econométrico, respectivamente. Finalmente, se
recogen las principales conclusiones, asi como las posibles implicaciones para el disefio de la
politica econdmica que podrian inferirse de dichos resultados.
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MARCO TEORICO

Esta seccidn tiene como objetivo la revisidn de la literatura financiera mas reciente centrada
en los determinantes de la decisién individual de ahorro para la jubilacién, asi como el estable-
cimiento de las hipdtesis que seran contrastadas en el analisis empirico posterior.

La revision de los citados determinantes revela que estos son numerosos y abarcan un amplio
espectro que integra desde factores demograficos -como la edad o el género- hasta factores
de personalidad o psicolégicos -como las preferencias de riesgo financiero-. En particular, en el
trabajo que aqui se presenta, nuestro objetivo principal de estudio seran los factores referidos
al nivel educativo, y mds en concreto, al nivel de educacién formal y de habilidades cognitivas.
Si bien, el estudio incluye otras variables de control. Algunas de estas variables han sido anali-
zadas en profundidad en la literatura financiera precedente, mientras que otras resultan mas
novedosas, como es el caso de la tenencia de una vivienda en propiedad o el uso de Internet.

La revisién de la literatura financiera se centrard en cada una de las variables que considera-
mos como potenciales determinantes del ahorro para la jubilacién, dividiendo éstas en dos
grupos: variables referidas al nivel educativo y a las habilidades cognitivas y variables de con-
trol.

Variables referidas al nivel educativo y a las habilidades cognitivas
Educacion formal

Ocurre que las personas con mayores niveles educativos suelen disponer también de mayores
habilidades para llevar a cabo una planificacién financiera (Berheim y Scholz, 1993; Seong-Lim
et al., 2000), y consecuentemente, mayores deberian ser sus probabilidades de disponer de
recursos financieros suficientes para afrontar su jubilacién (Li et al., 1996). La relacién entre el
nivel educativo y el ahorro para la jubilacién puede materializarse a través de diferentes vias,
como propone Garcia (2013):

- La educacidn permite el acceso a puestos de trabajo mejor remunerados, lo que se traduciria
en un aumento de los recursos econdmicos disponibles de las personas con mayor nivel de
estudios, quienes podrian dedicar una proporcidon mayor de su riqueza al ahorro para el retiro.
Ademas, la educacidon también posibilita el acceso a puestos de trabajo en grandes corpora-
ciones, lo que permitiria la familiarizacion de los trabajadores con la planificacion financiera,
pues estas empresas es mas probable que ofrezcan planes de pensiones de empresa.

- La educacién posibilita la reduccion de los costes derivados de la participacion en planes de
pensiones, sobre todo en lo que se refiere a costes de busqueda de informacién.

- La educacién puede modificar la disposicion a asumir riesgos. Esta idea ha sido también co-
rroborada por Halek y Eisenhauer (2001), quienes sugieren la existencia de una correlacion
negativa entre la educacién y la aversion al riesgo.

Pellicer-Gallardo (2005) afade otra idea con respecto a la educacién, como es la consideracion
de que un mayor nivel de educacién formal suele estar asociado con una mayor “sofisticacion
informatica”.
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En vista de los argumentos previamente citados, planteamos que:

H1: Existe una relacidn positiva entre el nivel educativo y la decisién de ahorrar para la jubila-
cion.
Cultura financiera

No obstante, Fernandez et al. (2012) sefialan que la evidencia empirica no avala de forma ca-
tegdrica los efectos de la educacidn sobre el ahorro para la jubilacién, lo que podria venir ex-
plicado por la alta correlacion entre educacidn, ingresos y riqueza (Bajtelmit, 1999; Alessi et al.,
2012). De ahi la consideracion de que mas que la educacion formal, es la cultura financiera la
variable que resulta mds adecuada en el contexto de la toma de decisiones financieras.

La alfabetizacién o cultura financiera se define en el informe PISA (OCDE, 2013) como “el co-
nocimiento y la comprensidn de los conceptos y riesgos financieros, asi como las habilidades,
motivacion y confianza para aplicar dicho conocimiento y comprensién, con el objeto de tomar
decisiones eficaces en numerosos contextos financieros, para mejorar el bienestar a nivel indi-
vidual y social, asi como para facilitar la participacién en la vida econémica”. [OCDE (2013), p.
144].

A este respecto, Korhonen (2011) encuentra que la tenencia de estudios sobre economia o
administraciéon de empresas tiene efectos positivos sobre la probabilidad de ahorrar para la
jubilacién de forma privada y voluntaria. La existencia de esta relacidn de signo positivo podria
fundamentarse, siguiendo a Gough y Niza (2011) en: el aumento de las habilidades cognitivas;
el establecimiento de unos objetivos de jubilacién mas claros y concisos; y el aumento de las
aptitudes para la planificacion financiera.

La alfabetizacién financiera podria esperarse que aumentase con la edad, al aumentar también
el conocimiento de las personas acerca de las finanzas. Sin embargo, la evidencia empirica
muestra que es mas probable la existencia de un perfil de u-invertida con respecto a la edad
de los inversores (Brown y Graf, 2012). Atkinson y Messy (2012) proponen dos razones que
podrian justificar la reduccién de la cultura financiera a medida que aumenta la edad, a saber:
el deterioro de las habilidades cognitivas, que limita el aprendizaje de los conocimientos finan-
cieros, pero también su aplicacién; y las dificultades de la poblacién mayor para adaptarse a las
nuevas tecnologias de la informacién.

El nivel de educacidn formal se constata que afecta positivamente a la tenencia de un cierto
nivel de alfabetizacién financiera (Brown y Graf, 2012; Van Rooij et al., 2011). Si bien, no siem-
pre ocurre que las personas con niveles educativos altos tengan unos conocimientos financie-
ros en ese nivel (Van Rooij et al., 2011). La hipdtesis planteada considera que:

H2: Existe una relacién positiva entre la cultura financiera y la decisién de ahorrar para la jubi-
lacién.

Habilidades cognitivas

Salthouse (1985) diferencia entre dos tipos de habilidades: las primeras, a las que denomina
“inteligencia fluida”, hacen referencia a los mecanismos de procesado de informacion, y se
encuentran estrechamente relacionadas con los factores fisicos y bioldgicos; y las segundas, a
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las que denomina “inteligencia cristalizada”, agrupan a los conocimientos adquiridos a través
de la educacién y la experiencia.

Generalmente las habilidades cognitivas suelen dividirse en tres, a saber: memoria, fluidez
verbal y habilidades matematicas o de calculo. Salthouse (1985) considera que estas habilida-
des resultan ser una combinacion de los dos grupos anteriores.

La investigacion de Christelis et al. (2010) estudia la relacién entre las habilidades cognitivas y
la participacidon bursatil para una muestra de paises europeos, encontrando que la propension
a invertir, tanto directa como indirectamente -a través de fondos de inversidn o cuentas de
jubilacidn-, estd positivamente relacionada con las habilidades numéricas, la fluidez verbal o la
memoria. Por su parte, Banks y Oldfield (2007), en su estudio sobre las habilidades numéricas
para una muestra de adultos en Inglaterra, encontraron que los niveles de cdlculo o aritmética
muestran una fuerte correlacién con el ahorro para la jubilacidn y la participacién bursatil. A
igual conclusién llegan Almenberg y Widmark (2011) en su investigacién sobre la influencia de
la habilidad de calculo y la cultura financiera en la participacion en el mercado de valores.

También McArdle et al. (2009) consideran que las personas con mayores niveles en aritmética
son mas habiles a la hora de afrontar decisiones financieras de caracter complejo, a la vez que
parecen actuar mas pacientemente, lo que las hace mas proclives a haber ahorrado o invertido
en el pasado. No obstante, Christelis et al. (2010) mencionan la posibilidad de que las deficien-
cias -y no el mayor nivel- en las habilidades cognitivas puedan incrementar la inversién bursa-
til. Basandose en las evidencias encontradas en la psicologia y mencionando a Spaniol y Bayen
(2005), argumentan que un nivel bajo de habilidades cognitivas puede estar asociado con una
baja habilidad para procesar informacién y que la memoria afecta a la habilidad para percibir
las probabilidades condicionales y distinguir entre informacién relevante e irrelevante.

La hipdtesis propuesta es la que sigue:

H3: Existe una relacion positiva entre la memoria/la fluidez verbal/las habilidades de célculo y
la decision de ahorrar para la jubilacién.

Uso de Internet

El uso de Internet es una de las variables mas recientes en el estudio de los determinantes de
las decisiones financieras de los hogares. De hecho, ha sido una variable mas estudiada en el
contexto de la participacion bursatil que en el del ahorro para la jubilacion.

La principal via a través de la cual podria materializarse el efecto de Internet sobre el ahorro
podria estar relacionada con la educacién, y mas concretamente, con la alfabetizacion finan-
ciera. Internet pone a disposicién de sus usuarios multiples herramientas e informacion en
tiempo real, sin limitaciones geograficas, permitiendo asi mejorar los conocimientos financie-
ros de estos, con la consiguiente reduccién de las barreras informativas que podrian alejarlos
de la participaciéon en planes de pensiones. No obstante, como recogen Oehler y Werner
(2008), hay que tener en cuenta que se requiere un cierto nivel de conocimientos para benefi-
ciarse del desarrollo tecnoldgico. La hipotesis que se plantea es:

H4: Existe una relacidon positiva entre el uso de Internet y la decisién de ahorrar para la jubila-
cion.
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Variables de control

La teoria del ahorro basada en el ciclo de vida (life-cycle-theory-of-savings) predice que cada
persona cumple un ciclo de vida respecto a sus ingresos. Asi, la trayectoria de los mismos suele
ser creciente hasta alcanzar su maximo en torno a la edad de cuarenta o cincuenta afios, mo-
mento a partir del cual el ritmo de crecimiento de los ingresos se ralentiza, hasta experimentar
un crecimiento de signo negativo una vez se ha alcanzado la edad de jubilacion.

De la teoria de los ahorros basada en el ciclo de vida -en su versidn mas simple, sin incerti-
dumbre ni donaciones o legados- planteada por Modigliani y Brumberg (1954), se deriva la
importancia clave del ahorro como instrumento que permite el traslado de renta de unas épo-
cas de la vida a otras, para asi tratar de mantener un consumo y una utilidad similares a lo
largo de la misma (Harris et al., 2002). Es evidente, por tanto, suponer la existencia de una
relacién de signo positivo entre la edad y la decisién de ahorrar para la jubilacién, como cons-
tatan a nivel empirico DeVaney y Chiremba (2005) o Hira et al. (2009). Huberman et al. (2007)
y Fernandez et al. (2012) también encuentran una relacion positiva, aunque decreciente a me-
dida que nos aproximamos al retiro. Las hipdtesis planteadas son las que siguen:

H5a: Existe una relacion positiva entre la edad y la decisién de ahorrar para la jubilaciéon.

H5b: La decisién de ahorrar para la jubilacién aumenta con la edad, pero a una tasa decrecien-
te.

La situacion laboral se estima que afecta al ahorro para la jubilacién a través de una doble ver-
tiente: de forma directa, bien a través de los beneficios adicionales -seguros médicos, seguros
de vida...- asociados a determinados empleos, que liberan recursos que pueden destinarse al
ahorro; o bien a través de la participacién de los trabajadores en planes de pensiones de em-
presa, con la consiguiente familiarizaciéon con este producto financiero (Fernandez et al.,
2012); y de forma indirecta, a través de su correlacién con la variable ingresos. Es evidente que
a mayor nivel de ingresos, mayores serdn los recursos que pueden destinarse al ahorroy a la
inversion. Otros dos argumentos justifican la relacidon de signo positivo entre el nivel de ingre-
sos y la decisidn de ahorro para la jubilacién, como son: la menor necesidad de ahorro para la
jubilacidn que perciben las personas de menores ingresos, quienes esperan que los sistemas
publicos de pensiones contrarresten la diferencia salarial; y los mayores beneficios fiscales de
los que suelen disfrutar las personas de mayores ingresos, a través de instrumentos como los
planes de pensiones. Por consiguiente, se plantea que:

H6: Existe una relacidon positiva entre estar laboralmente ocupado/a y la decision de ahorrar
para la jubilacién.

A priori, la tenencia de una vivienda en propiedad podria considerarse que ejerce un efecto
negativo sobre las decisiones financieras de ahorro e inversidon que deben afrontar los hogares,
de forma que la compra de un inmueble es vista como un coste de oportunidad. Asi, Arronder
y Savignac (2009) o Hu (2005) encuentran que la tenencia de una vivienda en propiedad des-
plaza, al menos en parte, a la participacién en el mercado bursatil. Arronder y Savignac (2009)
argumentan que la vivienda en propiedad tiene asociados unos riesgos, entre los que citan los
derivados de: la evolucién de sus precios, la iliquidez o el endeudamiento a largo plazo que
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suele llevar asociada su adquisicidn. La existencia de estos riesgos pude inducir templanza en
los hogares, al reducir éstos su exposicion a riesgos evitables, como los derivados del ahorro
para la jubilacién a través de planes de pensiones.

No obstante, frente a estos argumentos, estudios previos -entre los que citamos los llevados a
cabo por DeVaney y Chiremba (2005) y Fontes (2011)- sefialan que las personas que poseen la
propiedad de una vivienda tienen una mayor propension al ahorro, sobre todo si estan libres
de cargas hipotecarias. A este respecto, Malroutu y Xiao (1995) destacan que las personas

alcanzan su mayor capacidad de ahorro en la etapa del “nido vacio 1”; esto es, cuando los hijos
han crecido y las hipotecas se han amortizado, de forma que los recursos econdmicos disponi-

bles para destinar al ahorro son mayores.
La hipdtesis que se plantea, teniendo en consideracion ambos argumentos, es la siguiente:

H7: Existe una relacidn positiva entre la tenencia de una vivienda en propiedad y la decisién de
ahorrar para la jubilacién.

La revisidn de la literatura financiera previa pone de manifiesto que las personas que perciben
el riesgo como una oportunidad, en lugar de cdmo algo que debe evitarse, tienen una mayor
probabilidad de presentar un perfil ahorrador (Joo y Grable, 2000; Munell et al., 2000). Esto es,
las personas mas tolerantes al riesgo es probable que prefieran invertir en opciones de mayor
riesgo, como las acciones, que suelen llevar también asociados mayores niveles de rentabili-
dad; mientras que las mas adversas se decantaran por la inversién en bonos o depdsitos, que
suelen proporcionar menores niveles de rentabilidad, y por ende, permitiran realizar un menor
ahorro. DeVaney y Yang (2012), por su parte, consideran que la relacidn positiva entre la pro-
pension al riesgo financiero y la tenencia de planes de pensiones puede guardar relacion con el
hecho de que las personas que se muestran mas favorables a la asuncion de riesgos financie-
ros suelen ser las que disponen de mayores recursos econémicos, asi como de una menor pre-
ferencia por la liquidez.

La actitud individual frente al riesgo es una amalgama de factores, entre los que se incluyen la
edad, el género, el estado civil o la educacién, entre otros. En este sentido, la propension al
riesgo en funcidn de la edad parece tener forma de u-invertida (Halko et al., 2011), en tanto
gue son las generaciones de menor y mayor edad las que se muestran menos dispuestas a
asumir riesgos, lo que conecta con la mayor incertidumbre laboral que deben afrontar las pri-
meras y con la reduccién de los ingresos tras la jubilacidn a la que deben hacer frente las se-
gundas. En el caso del género, las mujeres son menos propensas al riesgo en casi todos los
ambitos, incluso en aquellos casos en los que estan familiarizadas con él (Halko et al., 2011), y
estas diferencias de género son alin mas palpables en el caso de las personas solteras.

Si al estado civil nos referimos, el signo de la relacién no estd claro, a diferencia de lo que su-
cede con la educacidn, que parece aumentar la disposicién a tomar riesgos (Halko et al., 2011).
Por tanto, dado que analizamos el ahorro para la jubilacion® a través de planes de pensiones se
plantea que:

1 . . . . . . ..
Si hablamos de ahorro para la jubilacion a través de instrumentos de ahorro tradicionales, como las cuentas de

ahorro, lo légico seria pensar que a mayor aversion al riesgo, mayor probabilidad de ahorro. Sin embargo, como
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H8: Existe una relacién negativa entre el grado de aversidn al riesgo y la decisién de ahorrar
para la jubilacion.

La orientacidn politica es otra de las variables de cardcter subjetivo que la literatura financiera
previa sefiala como potencial determinante de la decisién de ahorro para el retiro. En este
sentido, Korhonen (2011) considera que dado que la orientacion politica “es generalmente un
reflejo de los valores del votante, parece que los votantes de derecha tienen mayores niveles
de confianza en si mismos y en sus logros, por lo que puede suponerse que tendran una mayor
probabilidad de invertir para su jubilacion” [Korhonen (2011), p. 19]. Kaustia y Torstila (2011),
en su estudio de los determinantes de la inversidon bursatil, llegan a una conclusidon semejante,

al demostrar empiricamente que los votantes con preferencias politicas “de izquierdas” tienen
una menor probabilidad de invertir. Su justificacién a la existencia de esta relacién de signo
negativo se sustenta en la “hipotesis de los valores de expresion” (value-expressive hypothe-
sis), que predice que las personas con una orientacion politica mas préxima a la izquierda sue-
len tener una actitud mas “anticapitalista” en lo relativo a las decisiones econdmicas

personales.
La hipdtesis planteada es:

H9: Existe una relacién positiva entre la tenencia de una orientacién politica de derechas y la
decision de ahorrar para la jubilacion.

Trabajos previos ponen de manifiesto que la brecha de género también parece tener uno de
sus exponentes en el ahorro para la jubilacidon, aunque no hay un acuerdo claro en cuanto al
signo de dicha diferencia. Por una parte, autores como Lightoot y Lum (2003) o Diaz-Serrano y
O’Neil (2004) afirman que la probabilidad de ahorrar es menor en el caso de las mujeres, lo
qgue podria tener su explicacién en: (a) el menor nivel de ingresos y riqueza de las mujeres
(Christiansen et al., 2010), consecuencia directa de su perfil laboral, caracterizado no sélo por
una menor tasa de ocupacion, sino también por mayores interrupciones laborales; (b) el me-
nor nivel de cultura financiera de las mujeres (Almenberg y Dreber, 2011; Atkinson y Messy,
2012; Lusardi y Mitchell, 2007); o (c) la mayor aversién al riesgo financiero de las mujeres. Esta
actitud podria no sélo ser el resultado de una mentalidad mas negativa, sino que podria verse
influenciada por las tendencias demograficas, como sugieren Grable y Lytton (1998). En este
sentido, las mujeres -en comparacién con los hombres- disfrutan de una mayor esperanza de
vida, asi como de mayores probabilidades de constituir unidades familiares mono-parentales y
de responsabilizarse del cuidado de los hijos, lo que justificaria su actitud menos proclive a la
asuncion de riesgos financieros, tratando de buscar una estabilidad econdmica.

Por otra parte, hay autores que defienden la mayor probabilidad de ahorro de las mujeres, que
se justificaria por: su mayor esperanza de vida (Lundberg y Ward-Batts, 2000; Huberman et al.,
2007), lo que presupone que han de financiar un periodo de jubilacion mas extenso; y las ca-
racteristicas de los sistemas publicos de pensiones, que basados en gran medida en los ingre-

dicho ahorro se analiza en esta investigacion a través de la tenencia de planes de pensiones -siendo éstos ins-
trumentos que pueden conllevar la participacion indirecta en el mercado bursatil-, el riesgo pasa a jugar un papel
preponderante.
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sos laborales, otorgaran rentas de menor cuantia a las mujeres, quienes tratardn de compen-
sar con ahorro estas posibles diferencias (Johannisson, 2008).

Revisada la literatura financiera precedente, planteamos que:

H10: Existe una relacidn positiva entre el género masculino y la decisién de ahorrar para la
jubilacién.

Las diferencias en el comportamiento ahorrador entre personas solteras y casadas (Li et al.,
1996; Lundberg y Ward-Batts, 2000; Johannisson, 2008) revelan que la decisiéon de ahorro no
permanece ajena al estado civil de quien la realiza. Johanisson (2008) relaciona la mayor pro-
babilidad de ahorro de las personas casadas con una mayor conciencia o preocupacion por la
estabilidad financiera de la unidad familiar. También Blau et al. (2002) ofrecen argumentos a
favor de esta relacidn, al considerar que el mayor ahorro de las personas casadas -maxime si
ambos conyuges trabajan- viene motivado por las economias de escala derivadas de compartir
espacios y bienes, asi como de agrupar ingresos. La hipdtesis planteada, sugiere que:

H11: Existe una relacidn positiva entre la tenencia de un compromiso de pareja y la decisién de
ahorrar para la jubilacién.

LA MUESTRA Y LOS DATOS

La muestra

La muestra de datos utilizada en la realizacidon de este trabajo proviene de la cuarta oleada -
afio 2011- de la Encuesta sobre Salud, Envejecimiento y Jubilacidon en Europa (SHARE - Survey
of Health, Ageing and Retirement in Europe), coordinada a nivel central por el Mannheim Re-
search Institute for the Economics of Ageing SHARE es un panel de datos multidisciplinar reali-
zado a mds de 85.000 individuos de 50 y mas afios -ademas de a sus conyuges o parejas, de ser
el caso, y con independencia de su edad-. Realizada en 19 paises europeos, ademas de Israel,
SHARE contiene informacion acerca del estatus socioeconémico, las redes sociales y la salud.

La muestra contenida en esta investigacion estd conformada por encuestados de Espafia con
una edad de hasta 65 afios -edad legal de jubilacién en el momento de realizacién de la en-
cuesta- y cuya situacion laboral es distinta a la jubilacién, dado que se trata de analizar los
determinantes de disponer de un plan de pensiones previamente al retiro. Asi, la muestra final
esta conformada por 1.355 personas.

Definicion de las variables

La variable dependiente que hemos estudiado es una variable dicotémica que toma un valor
igual a la unidad si las personas encuestadas responden afirmativamente a la pregunta siguien-
te -y el valor cero en caso contrario-: ¢Tienen Ud. o su pareja/cényuge actualmente dinero en
planes de pensiones individuales? (Un plan de pension individual es un producto financiero que
permite a la persona realizar aportaciones de dinero cada afio, para ser retirado -parcialmente-
en el periodo de jubilacion.)

AREA 6: MISCELANEA
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La mayor parte de las variables independientes que hemos utilizado son variables dicotémicas
gue toman un valor igual a la unidad si cumplen la caracteristica que representan, y un valor
nulo en caso contrario -ver Tabla 1-. En algunos casos, las variables independientes tienen mas
de una categoria, como ocurre con la orientacion politica, el nivel educativo, la memoria o las
habilidades matematicas. Las variables continuas edad, educacidon -medida a través los afios de
estudio- o la fluidez verbal han sido transformadas a su forma logaritmica natural, para evitar
asi problemas relacionados con las escalas de medida (Freese y Scott Long, 2006) y para apro-
ximar su distribucion a la distribucién normal.

Aungue en la revisién de la literatura financiera hemos distinguido entre cultura financiera y
habilidades numéricas, no podemos continuar realizando esta distincidn, por cuestiones me-
todoldgicas y de disefio del cuestionario de la encuesta con la que trabajamos. No obstante, de
haber sido posible, el analisis deberia haberse realizado de forma independiente, pues aunque
estos conceptos a veces se usen indistintamente, en realidad se refieren a cuestiones diferen-
tes (Almenberg y Widmark, 2011). La cultura financiera esta referida a la familiaridad con pro-
ductos y conceptos financieros, como la diversificacion del riesgo, mientras que las habilidades
numéricas, como integrante de las habilidades cognitivas, se refieren a la destreza para proce-
sar informacidn numérica y realizar calculos sencillos.

Las habilidades numeéricas se miden en el cuestionario a través de la formulacidon de las si-
guientes preguntas:

P. 1: Si la posibilidad de contraer una enfermedad es el 10 por ciento, écudntas personas se
espera que la contraigan en una poblacién de 1000 personas?

P.2: En unas rebajas, una tienda estd vendiendo todos sus articulos a mitad de precio. Antes de
las rebajas, un sofd costaba 300 euros. ¢ Cudl serd su precio rebajado?

P.3: Un negocio de venta de coches de segunda mano vende un coche por 6.000 euros, es decir,
por dos tercios de lo que costaba nuevo. ¢ Cudnto costaba el coche nuevo?

P.4: Imagine que Ud. tiene 2000 euros en una cartilla de ahorros, que le da a un interés del 10
por ciento al afio. ¢ Cudnto dinero tendrd en la cartilla después de dos afios?

Se le plantea al individuo la pregunta 1. En caso de fallo, pasa a la pregunta 2; y en caso de
acierto, a la pregunta 3. Si responde acertadamente a esta Ultima pregunta, el individuo pasa a
la pregunta 4; en otro caso, el cuestionario termina. Las preguntas van aumentando su grado
de dificultad. La ultima de ellas mide la alfabetizacién financiera basica, pero no puede estu-
diarse de forma independiente, debido a su bajo nimero de respuestas.

Hemos recodificado esta variable en funcion de las respuestas obtenidas, tal y como se detalla
en la tabla 2.

TRACK 6: MISCELLANEOUS
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Tabla 1. Variables explicativas: descripcion y resumen de hipoétesis.
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RESULTADOS EMPIRICOS

Analisis estadistico-descriptivo

Los estadisticos descriptivos de las variables objeto de estudio se recogen en la Tabla 2. La
muestra objeto de estudio esta integrada por un total de 1.355 personas, con una edad media
de 56,6 afos, que en su mayoria: son mujeres (59,85%), tienen un compromiso de pareja
(85,21%), muestran una clara actitud de aversién al riesgo (83,49%) y son propietarias de su
vivienda (89,93%). Entre las personas que poseen su vivienda en propiedad, la mayoria lo hace
libre de cargas hipotecarias; de hecho, sélo un 22,88% de la muestra tiene alguna deuda sobre
su vivienda. La mayor parte de las personas encuestadas, en lo que a orientacidon politica se
refiere, o bien no posicionan ideolégicamente o lo hacen a favor de una orientacién de centro.

En lo tocante a las variables referidas al nivel educativo, en lo que al nivel de educacién formal
se refiere, la media de afios de estudio a tiempo completo de la persona encuestada se situa
en 9,91 afios, cifra ligeramente inferior a los afios de estudio de su conyuge o pareja, que en
media alcanzan los 10,22 anos. El nivel educativo también ha sido estudiado como variable
cualitativa. En este caso, los datos revelan que un 67,35% de la muestra tiene estudios prima-
rios; un 15,92% ha completado estudios secundarios; mientras que un 16,72% ha finalizado sus
estudios superiores o se encuentra cursandolos.

En lo que a las habilidades cognitivas se refiere, la primera de ellas, el nivel de fluidez verbal,
situada en una escala entre 0 y 93, toma un valor medio de 16,8. Asi, en un minuto, el nimero
medio de palabras que las personas encuestadas logran recordar es de 16,8 palabras. La se-
gunda de las habilidades, la memoria, se sitia en niveles medios, ya que un 48,83% de la
muestra es capaz de recordar 5 o 6 palabras de una lista de 10. Y finalmente, la tercera de las
habilidades cognitivas, las habilidades numéricas, se sitian en niveles intermedios. Un 4,78% y
un 5,16% son los porcentajes de personas encuestadas que obtienen los niveles mas bajo y
alto, respectivamente, dependiendo de que hayan fallado o acertado todas las preguntas.

El uso de Internet no estd todavia extendido, pues sélo un 39,63% de la muestra hace un uso
frecuente de la red. Asimismo, tampoco el ahorro privado para la jubilacién estd generalizado,
ya que en el ailo 2011 menos de un 20% de las personas encuestadas disponian de un plan de
jubilacidn, bien propio o bien propiedad de su cényuge/pareja.

TRACK 6: MISCELLANEOUS
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Tabla 2. Estadisticos descriptivos

NOTA: Las variables continuas que aparecen en el cuadro se muestran en su forma original, y no en su forma logaritmica. El valor
de la media en el caso de las variables dicotdmicas nos informa del valor, en tanto por cien, de personas que cumplen la condicién
segun la cual la variable dicotémica toma el valor igual a la unidad.

Analisis multivariante

Esta seccidn tiene como objetivo estimar cuales de los potenciales determinantes de la deci-
sién de ahorro para la jubilacién que hemos propuesto afectan de forma significativa a dicha
decision. Dada la naturaleza dicotdmica de la variable dependiente, hemos optado por realizar
estimaciones probit binomiales, como alternativa a las estimaciones Minimo Cuadratica Ordi-
narias, al igual que autores como Dohmen et al. (2005), Huberman et al. (2007) o Li et al.
(1996) han realizado en sus analisis del ahorro para la jubilacion.

Los modelos probit establecen una relacién no linear entre una variable dependiente dicoté-
mica y un conjunto de variables independientes. La especificacién del modelo se hace a través
de la siguiente ecuacion:
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Los modelos econométricos propuestos se recogen en la Tabla 3. La ldgica de estos modelos
parte del establecimiento de lo que podria llamarse un “modelo base” con unas variables de
control, que en este caso son la edad, la edad?, la situacién laboral, las preferencias de riesgo,
la propiedad de la vivienda, la orientacidn politica, el género y el estado civil. Una vez estable-
cidas las variables de control, se van anadiendo a los modelos diferentes variables relacionadas
con el nivel educativo y las habilidades cognitivas, para estudiar cual es su efecto sobre la deci-
sién de ahorrar a nivel individual para la jubilacion.

Tabla 3. Estimaciones probit de la decision de ahorro para la jubilacion
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Tabla 4. Estimaciones probit de la decision de ahorro para la jubilacién (continuacién)

NOTA: la tabla muestra las estimaciones probit de la decision de ahorro para la jubilacidn por parte de los individuos analizados.
En particular, se identifican los efectos parciales medios de cada estimacion probit. Las variables edad, edad’, educacién -medida
como afios de estudio- y fluidez verbal estan expresadas en forma logaritmica. Los simbolos ***, ** y * informan acerca de la
signicatividad al 1%, 5% y 10%, respectivamente. Los errores estandar robustos figuran entre paréntesis. g.l. hace referencia a los
grados de libertad. Para determinar en qué medida la multicolinealidad supone un problema, se calcularon previamente los valo-
res VIFs que, a excepcion de las variables edad y edad” no excedian de 6, lo cual se considera adecuado (Hair et al., 1998). Se
estimaron varios modelos considerando sélo la edad y los resultados obtenidos se encontraron en linea con los mostrados en la
Tabla 3.

Una vez estimados los modelos propuestos, la evidencia empirica nos permite confirmar algu-
nas de las hipétesis planteadas en el segundo apartado de la investigacion. Asi, en base a los
datos con los que hemos trabajado, podemos afirmar que la tenencia de un mayor nivel edu-
cativo -a nivel del individuo o de su conyuge o pareja-, poseer estudios secundarios y/o univer-
sitarios, tener una alta capacidad de memorizacion y retencién, asi como una alta fluidez
verbal, ejercen sendos efectos positivos sobre el ahorro para la jubilacidn. Igualmente, usar
regularmente Internet, estar laboralmente ocupado/a y disponer de una vivienda en propie-
dad afectan positivamente a dicho ahorro; signo contrario al efecto que ejercen una actitud de
aversion al riesgo financiero o una orientacion politica mas proxima al centro o a la derecha.

No hemos encontrado evidencia empirica que nos permita confirmar el efecto de la edad so-
bre el ahorro para la jubilacidn, a diferencia de los resultados hallados por Fernandez et al.
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(2012) para el caso europeo; o Huberman et al. (2007) y Hira et al. (2009) para el caso esta-
dounidense.

Tampoco la variable referida al género ha resultado significativa. En este sentido, autores co-
mo Jianakoplos y Bernasek (1998) o Sundén y Surette (1998) afirman que una combinacién de
género y estado civil podria resultar mas interesante que el estudio de la influencia del género
de forma aislada. En el caso de la variable estado civil, esta sélo ha resultado significativa en un
tercio de los modelos propuestos, en cuyo caso los resultados ponen de manifiesto la mayor
probabilidad de ahorro para la jubilacidn de las personas con compromiso de pareja, motivado
posiblemente por la mayor preocupacién de mantener la estabilidad financiera de su familia. Si
bien, estos resultados sélo nos permiten confirmar, muy débilmente, la hipdtesis previamente
propuesta.

El aspecto socioecondmico ha sido testado en los modelos utilizando la variable situacion labo-
ral. La evidencia empirica permite confirmar, al igual que en el trabajo de Fontes (2011) que la
decision de ahorrar para la jubilacién no permanece ajena a la situacién laboral de quien la
toma. En este sentido, los datos revelan que las personas que tienen un empleo -por cuenta
propia o ajena- son aproximadamente un 8% mas proclives a disponer de un plan de pensiones
gue aquellas personas que carecen de él. La confirmacién de esta hipdtesis estd en linea con la
idea de que la situacion laboral afecta positivamente al ahorro para el retiro desde una doble
vertiente: directamente, a través de los ingresos econdmicos que proporciona la tenencia de
un empleo; e indirectamente, a través de los beneficios adicionales que puede reportar.

La tenencia de una vivienda en propiedad, como esperdbamos, constituye uno de los determi-
nantes que afectan positivamente al ahorro para el retiro, en tanto que puede ser vista como
una forma de ahorro, sobre todo si sus propietarios estan libres de cargas hipotecarias, como
ocurre con la mayoria de individuos de nuestra muestra. Aquellas personas que son propieta-
rias de su vivienda tienen aproximadamente un 12% mas de probabilidades de ahorrar para la
jubilacidn que las personas con otro régimen de vivienda.

Otra de las variables de control propuestas es la referida a las preferencias de riesgo financie-
ro. En este caso, el andlisis multivariante nos permite confirmar que las personas que mues-
tran una actitud mds reticente a la asuncién de riesgos financieros tienen menores
probabilidades de ahorrar para la jubilacion, cifradas en torno al 11%, que aquellas personas
gue muestran una actitud mas propensa a asumir dichos riesgos. En este sentido, como ya
menciondbamos anteriormente debe sefalarse que el ahorro para la jubilacion no se analiza a
través de la tenencia de productos financieros “tradicionales” -como las cuentas de ahorro-
donde las preferencias de riesgo juegan un papel secundario; el ahorro es analizado a través
de la tenencia de planes de pensiones, que pueden conllevar la inversién en instrumentos de
renta variable, donde las preferencias de riesgo pasan a jugar un papel preponderante.

La orientacion politica se confirma como otra de las variables que influyen en la decisién de
ahorro para la jubilacién, aunque en este caso, los resultados son contrarios a la hipdtesis pro-
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puesta. Los datos revelan que las personas con preferencias politicas préximas a la derecha o
al centro tienen, con respecto a los votantes de izquierda, una menor probabilidad de ahorrar
para la jubilacién, que se cifra en torno a un 12% en el caso de los votantes de centro, y un
porcentaje ligeramente superior en el caso de los votantes de derecha. Este hallazgo podria
explicarse, en parte, por el cambio de gobierno acaecido en Espafia en el afio 2011 -afio de
realizacidn de la encuesta-. Este cambio supone la transicion desde un sistema gobernado por
la izquierda a un sistema gobernado por la derecha politica. En ese momento, entre los votan-
tes de derecha, estaba extendida la creencia de que el cambio de gobierno traeria consigo la
recuperacidon econdmica y el restablecimiento de la confianza en los mercados, y con ello, el
restablecimiento o mejora de los sistemas basicos, entre ellos el sistema de publico de pensio-
nes. De ahi la consideracidén de que estas creencias pudiesen disuadir a los votantes de dere-
chas de ahorrar de forma privada para su jubilacién.

El nivel de educacién formal de las personas encuestadas se testa en los modelos a través de
dos variables alternativas: el nimero de afios de estudio a tiempo completo y el mayor nivel
de estudios alcanzado. La evidencia empirica nos permite constatar que a mayor nimero de
afios de estudio, mayor sera la probabilidad de ahorro para la jubilacidn; y lo mismo sucede si
nos referimos al nivel educativo, en cuyo caso encontramos que las personas con estudios
secundarios y estudios superiores -finalizados o en curso- tienen, respectivamente, un 13,8% y
un 16,2%, mas de probabilidades de ahorrar para la jubilacion que las personas que tienen
estudios primarios.

En lo que a las habilidades cognitivas se refiere, sélo han resultado significativas dos de ellas:
fluidez verbal y memoria. Contrariamente a lo que preveiamos, en la muestra de datos utiliza-
da, no hemos podido probar la existencia de una relacién entre las habilidades numéricas y el
ahorro para la jubilaciéon, lo que podria deberse a la imposibilidad de estudiar de forma sepa-
rada la cultura financiera y las habilidades de célculo.

La fluidez verbal afecta positivamente al ahorro para la jubilaciéon, al igual que ocurre en el
caso de la memoria, donde se constata que las personas con una capacidad de memorizacion
media y alta tienen, respectivamente, un 11% y un 15% mas de probabilidades de ahorrar para
la jubilacion que las personas que tienen una capacidad de memoria baja.

Contrariamente a lo esperado, no se ha constatado que el género ejerza algin efecto sobre el
ahorro para la jubilacién. Pese a ello, hemos optado por la reestimacion del modelo 6 de la
Tabla 5 para dos sub-muestras -hombres y mujeres-, para constatar si los potenciales determi-
nantes de dicha decision difieren o no en funcidn del género ( Tabla 5).
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Tabla 5. Estimaciones probit de la decision de ahorrar para la jubilacion en funcién del género

NOTA: la tabla muestra las estimaciones probit de la decision de ahorro para la jubilacion por parte de los individuos analizados.
En particular, se identifican los efectos parciales medios de cada estimacion probit. Las variables edad, edad’, educacién -medida
como afios de estudio- y fluidez verbal estan expresadas en forma logaritmica. Los simbolos ***, ** y * informan acerca de la
signicatividad al 1%, 5% y 10%, respectivamente. Los errores estandar robustos figuran entre paréntesis.
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El analisis econométrico realizado para las dos sub-muestras revela que los determinantes del
ahorro para la jubilacién de hombres y mujeres difieren. En cuanto a las variables de control,
solo la orientacidn politica de derechas muestra su influencia negativa sobre el ahorro para la
jubilacidn en ambas sub-muestras; mientras que el estado civil se revela como un influyente de
la decision de ahorro pero sélo en el caso de las mujeres. En este sentido, las mujeres casadas
tienen un 10,4% mas de probabilidad de ahorrar para la jubilacidon que las mujeres solteras, lo
gue podria tener su explicacion en el hecho de que histéricamente las mujeres han sido de-
pendientes, en cuanto a su seguridad financiera, de los hombres (Schmidt y Sevak, 2006). Esta
tendencia hoy en dia esta cambiando, al aumentar el nimero de mujeres que trabajan fuera
del hogar. No obstante, el resultado podria ser consecuencia de la elevada edad media de Ia
muestra.

Las variables situacién laboral y propiedad de una vivienda, referidas ambas al estatus socio-
econdmico, ejercen sendos efectos positivos sobre el ahorro para la jubilacién del sexo mascu-
lino, pero no asi del femenino.

En cuanto a las variables referidas al nivel de educacidn y de habilidades cognitivas, en el caso
de las mujeres se constata que la educacidon y el uso de Internet influyen de forma positiva en
la decision de ahorrar para el retiro, mientras que en el caso de los hombres las variables que
ejercen su influencia son las referidas a las habilidades cognitivas: fluidez verbal, memoria y
habilidades numéricas.

CONCLUSIONES

El envejecimiento de la poblacidn constituye un éxito individual y colectivo de las sociedades
modernas, pero a la vez, se eleva como uno de los principales desafios que éstas deben afron-
tar. El proceso de envejecimiento demografico que afecta a las economias desarrolladas, y al
qgue Espafia no permanece ajena, tendra importantes consecuencias sobre los sistemas de
proteccién social.

Estos efectos podrian resultar menos preocupantes si fuesen acompafiados de una dinamica
favorable del mercado laboral. No obstante, la crisis econémico-financiera que afecta a la eco-
nomia espanola desde el afio 2007 no hace sino acentuar la insostenibilidad del actual sistema
de pensiones en régimen de reparto, con la consiguiente necesidad de considerar férmulas
alternativas que permitan el sustento de nuestros mayores. Asi, el objetivo principal de esta
investigacion es la contrastacién empirica de los potenciales factores que afectan a la decision
de la poblacion espafiola de ahorrar privadamente para su jubilacidn, a través de planes de
pensiones.

Los resultados que se derivan de esta investigacion en cierta medida estan en linea con la teo-
ria del capital humano, donde la educacidn y las habilidades cognitivas pueden ser vistas como
herramientas que permiten mejorar el bienestar futuro de los individuos. Andlogamente, se
demuestra que la decisidn de participar en un plan de pensiones no permanece ajena a la si-
tuacion laboral, al régimen de propiedad de vivienda, a la actitud frente al riesgo financiero o a
la orientacion politica del ahorrador o ahorradora.

AREA 6: MISCELANEA
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Las principales aportaciones de este trabajo tienen que ver con la inclusidn de variables que
hasta ahora no habian sido objeto de un estudio profuso en esta materia, como ocurre con la
orientacién politica o el uso de Internet. Igualmente, el trabajo aporta una novedad por su
ambito de estudio, mds contextualizado previamente en entornos anglosajones.

Tres son las principales limitaciones que presenta esta investigacion: en primer lugar, el hecho
de que la edad de las personas encuestadas es elevada, con un porcentaje considerable que
supera los 65 afos, y que al ser eliminado de la muestra reduce el tamafio de ésta, y con ello
su representatividad; en segundo lugar, la imposibilidad de estudiar separadamente las varia-
bles referidas a la cultura financiera y a las habilidades cognitivas; y en tercer lugar, el hecho
de que SHARE utilice las mismas preguntas para testar las habilidades cognitivas a los diferen-
tes miembros del hogar podria sesgar los resultados, ademas de complicar el analisis longitu-
dinal, puesto que al trabajar con una muestra de referencia habria individuos que son
encuestados sobre exactamente las mismas cuestiones en diferentes momentos de tiempo.
Pero aun siendo conscientes de dichas limitaciones, consideramos que el trabajo es suscepti-
ble de posibles ampliaciones, entre las cuales destacamos la ampliacién del estudio tanto a
nivel espacial como temporal, explotando una muestra de datos de panel; asi como el estudio
de la posible endogeneidad de la variable cultura financiera. A este respecto, Brown y Graf
(2012) sefialan que “la tenencia de una cartera de inversién o de una cuenta para la jubilacién
pueden dar lugar a una mejor comprension del tipo de interés, de la inflacién o de la diversifi-
cacion del riesgo debido a la exposicion a la informacién sobre productos, al asesoramiento
financiero de los empleados de banca o a las conversaciones con la familia o los amigos acerca
de las posibles decisiones de inversién” [Brown y Graf (2012), p. 16].

Finalmente, en base a los resultados obtenidos, las recomendaciones que proponemos van
encaminadas al fomento del ahorro mediante planes de pensiones entre aquellas personas
gue se encuentran en una situacion de desventaja social, ya sea econdmica o educativa, pues
se ha constatado que el nivel educativo y la situaciéon laboral ejercen sendos efectos positivos
sobre la decision de ahorrar para el retiro. A este respecto, Annamaria Lusardi, una de los ma-
ximas exponentes en materia de cultura financiera, afirmaba en una reciente entrevista (Cinco
Dias, marzo 2014) que “(...). Durante la revolucion industrial, quienes no sabian leer ni escribir
no podrian participar activamente en los cambios que vivia la sociedad. Creo que sucede lo
mismo hoy con las finanzas. Quienes no estén versados en este campo no pueden participar en
el mundo moderno”.
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effects of original countries’ GDP per capita
are unanimously positive for the flow of de-
gree, non-degree, and overall students. Sec-
ondly, we classified the international
students into degree and non-degree ones,
and examined the effect on them respective-
ly. And by comparing the absolute value of
coefficients, we conclude they are slightly
different. Finally, we focus on China’s in-
bound international student, and this fills the
gap in previous studies, which discussed the
developed countries mostly.

Accompany with the wave of globalization after the World War I, international students’ mi-

gration has become one of the most important phenomenon in high education. Data captures
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this trend. “Records indicate that in 1960, there were nearly 238,000 international university
students worldwide” (McMahon 1992), while the latest report from UNESCO shows that, the
amount of international students in global high education exceeded 3,572,840 in 2010
(UNESCO 2012), which means the flow of students migration scaled up 15 times in recent half
a century, if we consider these two numbers are comparable.

The ubiquitousness of this growth is also applied country by country. As to the largest devel-
oped country United States, the amount of international students grows from 36,494 in 1954
(Agarwal & Winkler, 1985) to 684,714 in 2010 (UNESCO 2012). And as to the largest developing
country China, after the “Reform and Opening-up” policy, this number (non-degree students
included) also exceed 292,611 in 2011 (MOE, 2011), which is nearly 200 times than that of
1,428 in 1979 (MOE, 1984).

Observing the rapid growth in this international flow of students’ migration, scholars try to
discuss the mechanism behind, using diverse theoretical model and empirical methods, and
focusing on different regions, such as Lee & Tan (1984), Agarwal & Winkler (1985), McMahon
(1992), Gonzalez, Mesanza & Mariel (2011), Naidoo (2007), Wei, Wang & Mao (2012), and Van
Bouwel & Veugelers (2013). And most of them are about the developed countries.

In this paper we try to estimate the effect of original countries’” GDP per capita on China’s in-
bound international students, with panel data during time period of 1999-2011, using a gravity
model. And we may contribute to the literature in multiple dimensions:

Firstly, we carefully examined the effect of original countries’ GDP per capita, and this effect
was usually either considered positive but not confirmed, or even excluded from discussion in
the previous studies. In fact, it was the problem of endogeneity due to omitting variables, edu-
cation quality, that led to this unclear situation. And by solving the problem of endogeneity,
we conclude the effects of original countries’ GDP per capita are unanimously positive for the
flow of degree, non-degree, and overall students.

Secondly, we classified the international students into degree and non-degree ones, and exam-
ined the effect on them respectively. It's obvious that the mechanisms behind these two types
of students to some extent are different. And by comparing the absolute value of coefficients,
we conclude that, as to the biased estimate where the effect of education quality included, the
negative effect of GDP per capita is larger for degree students, while as to the unbiased esti-
mate where the effect of education quality excluded, the positive is larger for non-degree stu-
dents.

Finally, we focus on China’s inbound international student, and this fills the gap in previous
studies, which discussed the developed countries mostly. In the year of 2011 China has
292,611 intentional students in total, and the annual growth rate exceeds 17% in recent 13
years. Considering her high-speed economic growth, and larger scale in high education and
total population, it’s not difficult to image China will become another center of global interna-
tional students’ migration in foreseeable future, after United States and Europe.
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The rest of this paper is structured as follows: Section 2 introduces the context of internation-
alization of China’s high education, Section 3 reviews the previous studies on international
students’ migration, Section 4 describes our data, Section 5 presents econometric models and
our findings, and Section 6 lays out the conclusion.

CONTEXT: INTERNATIONALIZATION OF CHINA’S HIGH EDUCATION

China has a long history of international students.

Indeed, the origin of China’s inbound students can be traced back to Sui (581-618 CE) and fol-
lowing Tang (618-907 CE) dynasties. During that period, China was the super power who dom-
inated the Asia continent. And her neighbor Japan and Korea sent many official embassies to
China for the purpose of learning from advanced civilization. These embassies, including both
diplomats and monks, were termed Kenzuishi and Kentoshi (“-sui-“ referring to the Sui Dynasty
and “-to-" referring to the Tang Dynasty). Those Kenzuishi and Kentoshi brought their home a
significant amount of advanced science, technology, philosophy, and art, and their visits com-
prised the earliest wave of international students in China’s historical record.

However, with the advent of the Industrial Revolution in Europe, China lost her advantage in
the following centuries, and finally sent the youth abroad. In the late Qing Dynasty (1644-1912
CE), Yung Wing (1828-1912) became the first Chinese student studying in United States, and
received his degree from Yale in 1854. After Yung Wing’s success, the “Middle Kingdom” start-
ed to organized her own “Kenzuishi and Kentoshi” to the western world, as a part of her Self-
Strengthening Movement. Then, during the 20th century, people who had studied in the Unit-
ed States, Europe, Japan, and former Soviet Union played an important role in China’s modern-
ization.

After the People’s Republic founded in 1949, the number of China’s inbound students resumed
step by step, especially for those socialist countries such as Vietnam, North Korea, etc. Even so,
the level of internationalization was still low, until China stats her new era in 1978.

The Year of 1978 was an important milestone in China’s history. The “Reform and Opening-up”
policy was established by Deng Xiaoping, and lead not only a miracle-like economic growth, but
also a rapid development in internationalization of higher education. Assuming GDP, interna-
tional trade, high education enrolment, and number of foreign students all equal 100 in
1979, Figure 1 showed their growth in recent 30 years: people always consider the 60
times GDP growth a miracle, while that of foreign students are even 181 times (MOE 2009,
National Bureau of Statistics 2009a and 2009b).
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Figurel: Trends of Some interesting indexes since 1978
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LITERATURE REVIEW

Previous studies on international students’ migration can be classified into two different types.
The first type including Mazzarol & Soutar (2002), Findlay, King, Stam & Ruiz-Gelices (2006), Li
and Bary (2007), Maringe & Carter (2007), and Kondakci (2011), bases its conclusion on inter-
views or questionnaire surveys, and tries to find the factors influencing their decisions on over-
sea studies, at individual level. The second type including Lee & Tan (1984), Agarwal & Winkler
(1985), McMahon (1992), Gonzalez, Mesanza & Mariel (2011), Naidoo (2007), Wei, Wang &
Mao (2012), and Van Bouwel & Veugelers (2013), considers the international students from
home countries to host countries, to some extent, a cross-border flow, therefore the tool of
gravity model can be applied here, just like it was applied in the field of intentional trade and
immigrations. Actually, education can be considered as one kind of service trade, and studying
abroad is also one kind of temporary immigrations.

Although the second type shares the same method with our studies, it lacks enough discussion
on a key variable, GDP per capita.

Lee & Tan (1984) examined the flow of international students from developing countries to
developed countries, circa 1979, and they expected a positive effect of per capita income on
this flow. But the econometric result indicated that: for all developed countries and United
States as destinations, the coefficients were positive but not all of them were significant; while
for France and United Kingdom as destinations, the coefficient were negative although none of
them were significant.

Agarwal & Winkler (1985) analyzed the international students from 15 eastern hemisphere
countries in United States during 1954-1973, and they considered the sign of real income coef-
ficient ambiguous, since “it incorporate both a positive income elasticity and the negative elas-
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ticity associated with immigration benefits and forgone earnings”. And the econometric result
also showed that for undergraduate and graduate students, the coefficient of real income
were significantly positive and insignificantly negative, respectively.

McMahon (1992) reviewed 18 developing countries’ outbound international students during
the 1960s and 1970s, and they also assumed the effect of economic strength positive. But the
econometric result did not support them much: as to the international students to worldwide,
the coefficients for full set, lower income subset, and higher income subset were all negative
(only one insignificant); while as to the international students to United States, these three
coefficients were all positive (still only one insignificant).

Naidoo (2007) studied United Kingdom’s inbound international students from 9 countries dur-
ing 1985-2003, and he also hypothesized the sigh of income was positive. Again, this hypothe-
sis lacked enough econometric support. The econometric result indicated that, if all other
variables were controlled, the sigh of income tended to be positive, but unfortunately it was
insignificant.

Wei, Wang, & Mao (2012) discussed the international students’ migration worldwide, and they
considered the effect of GDP per capita were ambiguous. To some extent, the econometric
results confirmed their prediction: in the model of inter developing countries, developing
countries to developed countries and developed countries to developing countries, the signs
seemed positive, although not all of them were significant; in the overall model, the signs were
still positive but this time none of them was significant; and in the model of inter developed
countries, the signs turned to negative, although all of them were insignificant.

Mesanza & Mariel (2011) and Van Bouwel & Veugelers (2013) did not consider GDP per capita
was an important factor, influencing the cross-border intentional students flow. Therefore this
variable was ignored and excluded from their econometric models.

With all the papers of the second type mentioned above, it’s not difficult to make a summary
that: the effect of original countries’ GDP per capita, in those previous studies, was usually
either considered positive but not confirmed, or even excluded from discussion.

We think it was the problem of endogeneity due to omitting variables, education quality, that
led to this unclear situation.

On one hand, local education quality takes an important role in international students’ migra-
tion, but this variable is always hard to measure, especially for cross-country studies. And gen-
erally speaking, the larger sample size to be considered, the more difficulties to be faced. In
previous studies, Lee & Tan (1984) used staff-student ratio and real cost per student in their
equation, these two variables might have some kind of correlation with local education quality,
but they were still different; Agarwal & Winkler (1985) and McMahon (1992) did not consider
any variables representing education quality; Naidoo (2007) did not either, but he put many
country-dummy variables in the equation, which may actually contain the unobservable edu-
cation quality, and he really got a positive result, although statistically insignificant; and Wei,
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Wang, & Mao (2012) also used local staff-student ratio in higher education, therefore they
faced the same problem with Lee & Tan (1984).

On the other hand, GDP per capita is always correlated with omitted education quality: the
country with more wealth tends to have a higher quality system of education, while the coun-
try with less wealth tends to have a poorer one. And that’s the problem: a variable is in the
right side of regression equation, but correlated with the error term, which leads to a serious
problem of endogeneity, and the estimate of GDP per capita is biased.

In fact, the higher GDP per capital of the original countries means the higher purchasing power
for their students to enjoy education goods provided by another country. If we could isolate
the effect of GDP per capita from omitted education quality, the pure effect is expected to be
positive.

And to solve this problem, we will use 2SLS and fixed effects models to reach an unbiased es-
timator. And our result is the effects of original countries’ GDP per capita are unanimously
positive, for the flow of degree, non-degree, and overall students.

METHOD: DATA AND MODELS

The data of China’s inbound international students comes from Minister of Education. Accord-
ing to its criteria, China’s inbound intentional students are classified into degree and non-
degree students. The former consists of specialized courses undergraduate, full courses un-
dergraduate, master and doctor students, while the latter includes regular, senior, language
program and short-time visiting students. Minister of Education provides the number of stu-
dents in total and each subset by country of original. And in the introduction Minister of
Education points out, this data is collected from all the high education institutes approved by
China’s provincial governments.

It should be noted that, the data we used in this paper is slightly different from its original ver-
sion: firstly, to be consistent with the list of members of United Nations, we delete the obser-
vations of the non-sovereign territories, including (West Bank and Gaza, French Southern
Territories, Faroe lIslands, Bermuda, Puerto Rico, French Guiana, Guadeloupe, Martinique,
Cayman Islands, Turks and Caicos Islands, British Virgin Islands, French Polynesia, Cook Islands,
United States Minor Outlying Islands, and American Samoa); secondly, the observations of
former Yugoslavia and former Serbia and Montenegro are not considered; thirdly, to keep our
data balanced, we drop the observations of East Timor, Serbia, Montenegro, and South Sudan,
since in 1999 there did not exist; fourthly, there are two Costa Rica in the data of 2004, being
listed in America and Oceania, respectively, and we remove the latter since it's a obvious mis-
take in geography; finally, Tuvalu is never included in original data, and then we consider Chi-
na’s inbound international students from Tuvalu is always zero.

Therefore, except for East Timor, Serbia, Montenegro, South Sudan and China herself, we have
observations from 188 countries out of 193 sovereign members of United Nations.
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As to the other variables also included in our equations, such as GDP per capita, population,
gross enrolment ratio in tertiary education, scientific and technical journal articles, researchers
in R&D, and resources rents, all of them come from on-line database of World Bank,
http://data.worldbank.org. It should be noted that, we use the nominal GDP and real annul
GDP growth rate to calculate the GDP deflator. And therefore GDP per capita, with bilateral
trade mentioned blow, are real variables.

To avoid too many missed values, we calculate the 13-year average gross enrolment ratio,
scientific and technical journal articles, and researchers in R&D of these 188 countries instead
of year-by-year one, which means these three variables are considered as fixed as time goes
by, for a given country.

The data of bilateral trade come from on-line database of National Bureau of Statistics,
http://data.stats.gov.cn. Bilateral trade is calculated by summation of China’s imports from a
given country and exports to this country.

We calculated the distance by ourselves. For convenience, we assume that distance between a
given country’s capital and Beijing represent the distance between this country and China, the
earth is also assumed an idea sphere with radius equal to 6,361 kilometers, and then the dis-
tance can be calculated by the formulae to get minor arc in great circle of the earth. The capi-
tals’ longitudes and latitudes used in formulas come from APl of maps.google.com, and we
write a small programme to get them.

Whether bordering China by land and by sea, see any piece of world map. The former includes
Mongolia, Russia, North Korea, Vietnam, Laos, Myanmar, India, Bhutan, Nepal, Pakistan, Af-
ghanistan, Tajikistan, Kyrgyzstan, and Kazakhstan, and the latter includes North Korea, South
Korea, Japan, Philippines, Malaysia, Brunei, Indonesia, and Vietnam.

Whether having diplomatic relations with China, see the column of Countries and Regions in
homepage of Minister Foreign Affairs, http://www.fmprc.gov.cn. It should be noted that our
data covers 1999-2011, therefore two special cases should be pay attention to: the first is
some country one had diplomatic relation with China, but during 1999-2011, this diplomatic
relation was terminated; and the second is some country one had no diplomatic relation with
China, but during 1999-2011, this diplomatic relation was established or re-established. Con-
sidering these two special cases, whether having diplomatic relations with China is still a 0-1
dummy variable, however, it may changes it value as time goes by during these 13 years.

And the descriptive statistics is listed below:
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Table 1: Descriptive statistics

* Per million people, ** % of GDP

RESULTS

Main results of P-OLS and P-tobit

We use different models to show our finds step by step. Firstly, we use Pooled-OLS and
Pooled-Tobit estimations (since the number of international students cannot be negative),
with and without proxy variables partially representing omitted education quality; secondly,
we use IV-OLS and IV-Tobit estimations, to isolate the effect of GDP per capita from omitted
education quality; finally, we use Fixed-effect model for panel data to control unobservable
education quality, assuming it does not change as time goes by.

The Pooled-OLS and Pooled-Tobit results are listed below:
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Table 3: Main results from Tobit models

%% 0<0.01, ** p<0.05, * p<0.1

From the tables above we see: for model (1) and (5) without any variables representing educa-
tion quality, the coefficients of GDP per capita are both negative, and significant at 1%; for
model (2), (3), (4), (6), (7), and (8), when we add proxy variables of log Sci & tech articles and
log researchers step by step, which are partially representing education quality, the coeffi-
cients of GDP per capita change to positive, and significant at 1%.

most one half (2104 to 1205). It should be notice that, this sample attrition may not be random
since the countries failing to report this statistics are usually poor, or too small, and this prob-
lem cannot be solved within this framework of proxy variables, since neither we can provide
the missing statistics of researchers, nor treat them as zero.
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Therefore, the P-OLS and P-Tobit models with proxy variables representing the education qual-
ity should be considered as only the partial evidence, and we need to turn to the second step.
Let’s then consider IV and Fixed effect estimation.

Main results of IV-OLS, IV-Tobit and FE

We choose the distance to New York and the resources rents (%of GDP) to be instrumental
variables. As to the former, New York is the center of global economy, and the distance to New
York could be considered correlated to this country’s GDP per capital but uncorrelated to error
term, including education quality. As to the latter, resources rents is defined as the share of
added value of oil, natural gas, coal, mineral, and forest by total GDP, which tell us a story of
resource curse, or the principle in economics of development: the developing countries tends
to rely on resource products instead of manufacture products, and these two explanations are
both irrelevant with education quality.

The first-stage result of IV-OLS shows the robust F statistics is 79.144, and null hypothesis of
weak instruments is rejected at 1% level. Furthermore, the chi2 score of test of overidentifying
restrictions is 3.50 (with p = 0.06), which means the null hypothesis of all the instruments are
exogeneity cannot be rejected.

Meanwhile, if we assume the unobservable education quality does not change as time goes by,
at least during these 13 years, we can also use fixed effect estimation to deal with this en-
dogeneity.

And the IV-OLS, IV-Tobit and FE results are list below:

Table 4: Main results from IV and FE models

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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From the tables above we see: for model (9) (10) and (11), when we use IV and Fixed effect
estimation, to isolate the effect of GDP per capita from omitted education quality, or to con-
trol unobservable education quality, assuming it does not change as time goes by, the coeffi-
cients of GDP per capita are all positive, and significant at 1% level (it should be notice that,
here the proxy variables of log Sci & tech articles and log researchers are both excluded from
our models, and the observations are hence 2104).

Therefore we can conclude: it was the problem of endogeneity due to omitting variables, edu-
cation quality, that led to that unclear situation in previous studies, and by solving the problem
of endogeneity, the effect of original countries’” GDP per capita is positive.

Results for degree and non-degree students

China’s inbound international students are classified into degree and non-degree ones. It's
obvious that the mechanisms behind these two types of students to some extent are different.
The Pooled-OLS and Pooled-Tobit results for them are listed below:

Table 5: Degree/non-dgree students results from OLS and Tobit models

And the IV-OLS, IV-Tobit and FE results are listed below:

Table 6: Degree students results from IV and FE models

By comparing the absolute value of coefficients, we conclude that, as to the biased estimate
where the effect of education quality included, the negative effect of GDP per capita is larger
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for degree students, while as to the unbiased estimate where the effect of education quality
excluded, the positive is larger for non-degree students (note: when P-OLS and P-Tobit are
applied, we add both of the proxy variables of log Sci & tech articles and log researchers into
the models).

Results for self-financed students

China grants 5%-12% of inbound international students the government scholarship during
these 13 years, and will the results above still hold if we rule out those scholarship holders?
The answer is yes. And the results of P-OLS, P-Tobit, IV-OLS, IV-Tobit and FE are listed below
(note: when P-OLS and P-Tobit are applied, we add both of the proxy variables of log Sci & tech
articles and log researchers into the models).:

Table 8: Self-financed students results from P-OLS, P-Tobit, IV-OLS, IV-Tobit and FE models

(24) P-OLS (25) P-Tobit (26) IV-OLS (27) IV-Tobit (28) FE
VARIABLES log self-financed students
log GDP per 0.388*** 0.353*** 0.614*** 0.590*** 3.11%**
capital (0.074) (0.084) (0.173) (0.183) (0.446)
CONCLUSION

The effect of original countries’ GDP per capita, in the previous studies, was usually either con-
sidered positive but not confirmed, or even excluded from discussion. It was the problem of
endogeneity due to omitting variables, education quality, that led to this unclear situation.

In this paper we try to estimate the effect of original countries’ GDP per capita on China’s in-
bound international students, with panel data during time period of 1999-2011, using a gravity
model. And by solving the problem of endogeneity, we conclude the effects of original coun-
tries’ GDP per capita are unanimously positive for the flow of degree, non-degree, and overall
students.

And considering degree students and non-degree students separately: as to the biased esti-
mate where the effect of education quality included, the negative effect of GDP per capita is
larger for the former, while as to the unbiased estimate where the effect of education quality
excluded, the positive is larger for the latter.

Finally, if we only consider the self-financed international students (without Chinese govern-
ment scholarship), the results still hold.
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