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Female econometricians
are the future

It used to be assumed that boys are better at economics
than girls. However, today the gender gap in economics
education is ancient history. In fact, now female students
are the ones performing best in econometrics, the most

difhicult educational programme in the economics domain.
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conomics is known as a diversity-unfriendly
discipline. In a recent review article, Bayer
and Rouse (2016) confirm that, in the Unit-
ed States, women are still underrepresented

Erasmus University

Rotterdam
among economists. In the Netherlands, it is no differ-
ent. Data from the Rathenau Institute show that Eco-
nomics is lagging way behind when it comes to the pro-
portion of women among professors (Rathenau, 2018).
At various points along the supply line of economics
talent, diversity can be adversely affected. One’s choice
of high school track, one’s study choice, study pro-
gress within the Economics programmes and (academ-
ic) carcer after graduation — all of these can influence
diversity among economists. This article focuses on
the chain’s middle section: the flow of female students
through the programme. Using data from the Erasmus
School of Economics (ESE), I will investigate whether
the drop-out rate and the bachelor’s graduation rate are
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influenced by gender. In passing, I will look at the effect
of ethnicity on study performance.

The data pertain to the Dutch-language bachelor’s
dcgrec programmes in Economics & Business and in
Econometrics & Operations Research, covering the
period from 2009 to 2015 (seven cohorts). Over that
time, the proportion of women in the Economics pro-
gramme’s inflow increased slightly from 25.8 percent
in 2009 to 28.5 percent in 2015. In the Econometrics
programme, the increase was larger, going from 17.9 to
28.5 percent.

GENDER GAP IN ECONOMICS EDUCATION
Until recently, in the literature on economics educa-
tion it was assumed that male students are better at
economics than female students. For instance, Ballard
and Johnson (2004; 2005) still reported the better
study performance of male Economics students in the
United States. In the course of time, various explana-
tions have been suggested for this, such as the absence of
female role models within the academic staff (McCarty
et al,, 2006), a comparative male advantage in answer-
ing multiple-choice questions (Walstad and Robson,
1997) and the supposedly better mathematical skills
that male students have (Lindberg et al., 2010). How-
ever, arecent review by Johnson et al. (2014), concludes
that the empirical support for a negative gender gap,
in which female students perform less well than male
students, has attenuated over time.
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BACKGROUND CHARACTERISTICS

Earlier research into study progress in Economics edu-
cation shows that prior education plays an important
role (Allgood et al., 2015). Good results in mathe-
matics courses in secondary education are strongly
connected with study success in Economics. Within
the Dutch context, subject choice in high school is
relevant here. The VWO (pre-university education)
track in Science & Engineering (S&E) attracts ana-
lytically adept students and offers them a mathemati-
cal education, well-suited to economics studies (math-
ematics B instead of mathematics A, which is usually
offered within the Economics & Society track). Earlier,
the fact has been established that a science-based track
provides a better preparation for studying Economics
than the Economics & Society track does, but unfor-
tunately the situation still continues to exist (Arnold,
2010). Another important background characteristic
is ethnicity. Students with a non-Western migration
background appear to do less well in higher education
(Severiens and Wolff, 2008).

Table 1 compares the background characteristics
of the ESE students. In addition to the grading aver-
age for VWO and the proportion of students with a
S&E track, age is also included here. Age provides an
indication of the speed with which a student has com-
pleted a preparatory education. Repeating a class or a
HAVO (higher general secondary education)/VWO
trajectory will result in one being a bit older when the
bachelor’s programme starts. The greatest difference
between male and female entrants has to do with track
choice: for men, the S&E track is far more common.
This reflects the fact that, within VWO, girls are still

underrepresented in this track. Furthermore, female
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entrants on average have significantly higher VWO
grades. In our sample, the age of men and women is
comparable. Enrollers with a non-Western migrant
background have a lower VWO grade average, have less
often chosen to do a S&E track, and enrol at a some-
what higher age. As to the Econometrics programme,
the situation is comparable, although the differences
between female and male enrollers are smaller.

STUDY SUCCESS IN THE FIRST YEAR

In the first bachelor year, each student receives a bind-
ing study advice (BSA). A negative BSA means that a
student is not allowed to re-register for the study pro-
gramme. With a positive BSA, a student can continue
the programme. The dummy variable PosBSA takes
on the value 1 if the student receives a (conditional)
positive BSA, and 0 if the BSA is negative. PosBSA
is explained by means of a logistic regression model
which includes gender (dummy variable Female), non-
Western migration background (dummy variable Non-
Western background) and the rest of the background
characteristics (the variables Age, VWO grade and the
dummy variable S&E #rack). For the Econometrics
programme, the model does not include the S&E track,
since mathematics B is an admission requirement. In
all estimates, cohort effects are included in order to
take into account changes in the education system over
time. Table 2 contains the regression results either with
or without the variables Age, VWO grade and SE track.
Excluding these variables, both programmes show a sig-
nificant and highly negative effect of ethnicity upon
‘surviving’ the first year. The marginal effects show
that, when Non-Western background goes from 0 to 1,

the probability of a positive BSA decreases by 0.172 in

Background characteristics Erasmus School of Economics students, 2009—2015

Average VWO grade Share with S&E track
Economics & Business
Female / Male 7.0/ 6.8 *** 15.8 / 21.4 ***
Non-Western background / Dutch background 6.6/6.9 *** 14.5/ 21.7 ¥**
Econometrics & Operations Research
Female / Male 7.1/ 7.0** 66.4/69.7
Non-Western background / Dutch background 6.8/ 7.1 %** 60.9/ 71.6 ***

*%/%%% Significant at five and one percent level respectively
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Average age

19.1/19.0

18.7/18.7

TABLE 1

19.6 /18.8 ***

19.3/18.5 ***
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Study success in the first year

Intercept
Female

Non-Western
background

Age

VWO grade
S&E track

N

Marginal effects
Female

Non-Western
background

Economics & Business

PosBSA PosBSA
0.605 *k*k —6.458 *kk
0.176 **  —0.088
—0.730 *** —o0.m8
—0.222 ***
0.165 ***
0.556 ***
4,305 3,718
0.039 -0.019
-0.172 —0.025

*/%*/*** Significant at ten, five and one percent level respectively
Note: Controlled for cohort effects

Re-enrolment completion rate

Diploma after
Intercept
Female

Non-Western
background

Grade average
bachelor

Double student
N

Marginal effects
Female

Non-Western
background

*x/*%* Significant at five and one percent level respectively

Economics & Business

3year 4 year
—8.104 * %%k —6373 *% %k
0.116 0.264 **
0.178 —0.187
1.046 *** 1.011 ¥**
—0.429 ¥**
2,370 1,949
0.026 0.053
0.040 -0.039

Note: Controlled for cohort effects
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TABLE 2
Econometrics
PosBSA PosBSA
0.816 *** _—3.202%
0.256 * 0.154
-0.834 *** —0.143
—0.387 *¥**
0.162 ***
1,217 1,089
0.063 0.037
—0.206 —0.035
TABLE 3

Econometrics

3year 4 year
—9.322 ¥**  _g 347 **
0.273 0.862 ***
0.177 0.180
1161 *¥** 1.015 ***
1,217 3,718
0.068 0.113
0.044 0.026

Economics and 0.206 in Econometrics. As to Female,
there is a slightly positive effect. However, as soon as
Age, VWO grade and S&E track are included, the sig-
nificance of Non-Western background and Female dis-
appears and the marginal effects decrease. Gender and
ethnicity thus have no significant direct effects upon
‘surviving” in the first year. The coefficients of VWO
grade and (for Economics) S&E track have the predict-
ed positive effect on study success and are very signifi-
cant. Age, however, is a significantly negative factor. No
interaction effects were found among the explanatory
variables.

BACHELOR GRADUATION RATE
After the BSA, the bachelor’s degree is the next formal
measuring moment as to study progress. A common
measure is the re-enrolment graduation rate after x
years. This measures what section of the students who
are allowed to continue their studies after the first
year, obtained their bachelor’s degree at the end of
x years (this is the diploma of the degree programme
that students entered in the first year). Again a logis-
tic regression model is used, in which the probability
that a degree is obtained after x years is the explana-
tory variable. In addition to Female and Non-Western
background, the grade average in the first bachelor year
has been included as an explanatory variable. This vari-
able measures the most recent academic achievement
and makes VWO grade, S&E track and Age redundant.
There is a considerable group of students combining
the economics programme with a law programme. This
combination results in study delay. Within the group
of double students, however, those with a non-Western
migration background are underrepresented. There-
fore, for the Economics programme’s three-year gradu-
ation rate, a Double student dummy variable was added.
Table 3 summarizes the regression results. It is
not surprising that in all regressions the first-year grade
average is strongly related to the graduation rate after
three or four years. What is striking is that female stu-
dents have a better four-year graduation rate than their
male colleagues do. The effect is particularly marked in
Econometrics: for a female re-enroller, the probability
of a bachelor’s degree within four years is 0.113 higher
than for a male one. And, finally, students with a non-
Western migration background do not have a different
graduation rate, when we control for double students
and the grade average in the first bachelor year.
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CONCLUSIONS

This article confirms the results of international
research that the gender gap in economic education
is on the decline. Within the ESE, female students
don’t drop out more often in the first year and have a
better graduation rate. That women are increasingly
interested in econometrics is promising. And they also
perform well in this programme. Since many scientists
in the economics discipline have an econometric back-
ground, this also inspires hope of being able to tackle
the academic staff’s lack of diversity. The challenge is
now to preserve this up-and-coming female economet-
ric talent for science.

As far as the influence of ethnicity is concerned,
the results are less positive. During the first year, the
number of students with a non-Western background
dropping out from ESE programmes is disproportion-
ally high. This may be explained by their lower VWO-
grade average, their higher age, and the small number
of pupils with a S&E track. When correcting for this,
there is no longer a negative ethnicity effect on drop-
out. This does not mean that there is no problem. Stu-
dents with a non-Western migrant background face
transition problems when they move from VWO to
ESE programmes. This emphasizes the importance of
a better awareness of and preparation for the analytical
nature of these programmes.

In brief
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» The gender gap in economic » More girls choose to do » Students with a non-Western
education is on the decline. econometrics, and here they migrant background have the
Boys no longer are better at are performing better than most transition problems when
economics than girls. boys. entering the university.
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