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Abstract

This paper examines the migration choices of Chilean students pursuing higher ed-
ucation from 2011 to 2017. Using a gravity model approach, our findings provide novel
insights into the forces shaping location and programmatic decisions. The estimates
reveal disparities in how vocational degrees attract students from their own and neigh-
boring regions compared to universities offering bachelor’s degrees. The analysis of
the fields of study suggests that Education, Health, and Technology and Engineering
tend to attract students from their local communities. The results also indicate the re-
gional polarization in educational resources, with the capital region disproportionately
attracting more students from other regions.
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1 Introduction

Over the last decades, most developed and developing economies have experienced a rapid expansion
of higher education. This expansion, strongly linked with human capital accumulation, has affected
economic development by impacting, among others, economic growth, salaries, and innovation
(Florida et al., 2008; Galor & Tsiddon, 1997). Chile is not the exception; since the early 1980s,
the creation of private institutions at the professional and university level has impacted the overall
coverage of post-secondary education. Between 1984 and 2015, the total enrollment in higher
education has increased by more than 500% and the percentage of people aged 18-24 years enrolled
in higher education has increased from 7.5% to 53.1% (SIES, 2021). Alongside these changes, in
the last two decades, the country has promoted several educational policies that aimed to increase
access and reduce the economic barriers to attaining higher education.!

The economic benefits of expanding higher education require a high level of coordination be-
tween the demand and supply of the labor market. In countries with an increasing number of
highly educated workers, as in the Chilean case, overqualification is prevalent on the labor market,
where higher educated workers are also likely to maintain working positions for which they are
overeducated for prolonged periods of time(Sevilla et al., 2021).> Furthermore, as the demand for
highly skilled workers does not increase as fast as enrollment in higher education, vocational post-
secondary graduates are more likely to take jobs for which they far exceed the required qualifications
(Sevilla & Farfas, 2020).

A similar pattern is observed in science, technology, engineering, and math (STEM), where
technological advances are incorporated faster in the educational system than in the labor market.
In this context, higher education institutions play a significant role in the labor market mismatch
(Ortiz et al., 2020), as they can also shape regional inequalities by promoting immigration from more
distant areas and impacting local labor markets (Faggian et al., 2017; Kazakis & Faggian, 2017).

In this context, the concentration of educational opportunities, mainly in urban and metropolitan

'One of the most significant policy changes include those related to college-financing programs offered
by the Ministry of Education, such as traditional university loans and State Guaranteed Loans (see Card &
Solis (2022); Solis (2017)).

2A worker is classified as overeducated if in a certain period (month), her years of education are one
standard deviation above the mean of all the workers in the same occupation (Sevilla et al., 2021).



areas, has also promoted economic disparities between regions or states (Glaeser & Shapiro, 2003;
Simon & Nardinelli, 2002).

This paper analyzes the interregional migration of students pursuing post-secondary education
in Chile by exploring in detail the education supply of both the type of higher education institution
and the field of study. Both dimensions allow us to construct a unique dataset of disaggregated
interregional migration flows of Chilean high school graduates. The vast literature on interregional
student migration has mainly focused on analyzing different determinants of migration across re-
gions (see Cullinan & Duggan, 2016; Faggian & Franklin, 2014; Piras, 2017; Poot et al., 2016; S&
et al., 2004; S4 et al., 2006). As migration flows are inherently dependent on the underlying at-
tributes of the origin and destination, as well as bilateral factors, the gravity model is widely used
to analyze aggregate migration flows between places. Previous literature has shown that distance
deters migration and that students tend to prefer to migrate to regions contiguous to their home
region. In addition to geographical factors, the quality, type, and availability of post-secondary
programs offered in one region can create barriers to students’ choices whenever there is a scarcity
of alternatives located close by.

Our analysis is divided into four parts. The first analyzes the effect of the main geographical
variables on migration. In addition to distance, we incorporate two variables: a binary variable that
captures whether two regions are contiguous and another binary variable that captures whether the
enrollment choice occurs within the home region. We label the former variable as the Contiguity
effect and the latter as the Within effect. The second component of our analysis extends the previous
literature by exploring the heterogeneous effects of the aforementioned geographical effects by the
type of higher education. We test whether the geographical effects are equal among vocational
education, professional, and bachelor’s degrees. Third, we conduct a similar heterogeneity analysis
by fields of study. Finally, the last part simultaneously incorporates heterogeneous effects by the
type of higher education and field of study.

The main findings suggest that the type of higher education and the field of study are important
attributes to explain migration flows, even after accounting for time-variant origin and destination
characteristics, fixed effects that control for time-invariant origin and destination factors, and year-

fixed effects. Institutions that offer professional and bachelor’s degrees have a larger and more



significant impact on migration flows than institutions that offer vocational degrees. Similarly, the
results by field of study indicate that the average effect on migration flows of the field which includes
Social Sciences, Law, and Humanities, is the lowest among all fields of study. Furthermore, the
estimations show that there are differences in how geography affects migration decisions as we show
that distance, contiguity, and within effects are also statistically significant in explaining migration
flows.

The heterogeneity analysis shows that the within effect—the effect of attending a higher educa-
tional institution in their region of origin—is statistically larger for vocational/technical institutions
than for universities. Additionally, students are more likely to choose a contiguous region when
choosing a vocational institution than when choosing a university. Moreover, Bachelor’s degrees
offered by universities outside the centralized admission system are less affected by the within and
contiguity effects than any other degree type. Regarding fields of study, the largest within effect
is on the field of Education, while the field of Social Sciences, Law, and Humanities presents the
lowest within effect. The heterogeneity analysis that jointly compares geographical effects with the
type of institution and field of study concludes that, in the case of vocational degrees, the effects of
geographical variables on migration flows are similar across all fields of study. This contrasts with
the results for bachelor’s or professional degrees, where the magnitude of the geographical effects
are more diverse by fields.

The descriptive results in this paper also highlight the relative importance of the center of
the country (Region Metropolitana) as this region serves as a focal point attracting students from
all the rest of the regions. Chile is characterized by high levels of economic concentration and
spatial disparities around the Metropolitana region. This region is home to 35.5% of the country’s
population and accounts for 46% of the national GDP. Much of Chile’s concentration problem
traces back to the fact that the majority of the economic and political decisions are made in this
region, and the central government has taken few policy steps to mitigate this problem (Aroca &
Hewings, 2002; Aroca & Rodriguez, 2013). Regional inequalities have been well documented in
several indicators, such as income levels (Paredes et al., 2016) and quality of life (Aroca et al.,
2017). The descriptive approach in this paper shows that, for example, more than half of the

students located in the southernmost region—more than 800 miles away from the Metropolitana



region—decide to enroll in a bachelor’s degrees offered by private universities located in the capital.

This article contributes to different dimensions of the student migration literature. First, to our
knowledge, it provides one of the first analyses of student migration that incorporates the entire
tertiary education system. This allows us to offer a more complete assessment of migration determi-
nants than existing analyses, as they focus on a subset of the higher education system. Second, by
incorporating both inter- and intraregional migration flows jointly, this paper builds on the existing
work, which largely focuses solely on inter-regional migration.® The inclusion of the within effect is
a key component that ensures the adding up constraint and,* importantly, it reduces the selection
bias resulting from only observing students who leave their home region. Third, this article offers
a disaggregated analysis of migration flows by type of higher education institution and by field of
study. Although previous evidence has suggested the existence of heterogeneous effects by the type
of higher education institution, less is known about the heterogeneity originating from differences
in program fields. Finally, as most of the evidence on the determinants of student migration has
focused on developed countries, this paper contributes to understanding migration patterns in a
middle-income country such as Chile, a country characterized by high spatial inequalities and the

concentration of economic activity around its capital.

2 Student Migration

Interregional migration has been widely analyzed in the literature through approaches based on
both individual-level (Faggian et al., 2007; Niu, 2015; Ono, 2003) and aggregate-level data (Cooke
& Boyle, 2011; Faggian & Franklin, 2014; Mixon, 1992; Tuckman, 1970; Ullis & Knowles, 1975).
In both approaches, there is a broad consensus on the use of human capital theory to explain
education choices and migration (Becker, 1975, 2009). According to this theory, an agent will
invest in education and migrate to a location if the expected utility of the net present value of
the move is greater than in any other location (Mixon & Hsing, 1994). Empirical evidence on

the determinants of interregional migration supports the notion that both regional differences in

3See for example Baryla E.A. & Dotterweich (2001); Faggian & Franklin (2014); S4 et al. (2004).

4The adding-up constraint refers to having a model consistent with the gravity model theory that imposes
that the total number of students residing in a region equals the combined count of immigrant students and
those who choose to remain in the same region. See Yotov (2022) for further details.



economic indicators, natural amenities, quality of life, and individual characteristics such as age,
education, and income, are all relevant factors that determine migration choices.

Despite the relevance of other factors, this paper focuses primarily on the geographical variables
that explain interregional migration. Among them, distance is the most important variable, and
it has been dealt with through different approaches. Under individual or school-level analyses,
distance to the nearest institution is commonly included as a proxy for spatial accessibility of
higher education. It is widely accepted that the closer the supply is, the larger is the propensity
that students enroll in post-secondary education (Alm & Winters, 2009; Ashworth & Olabisi, 2023,;
Frenette, 2006; S& et al., 2011, 2006; Spiess & Wrohlich, 2010), with just a few exceptions as in
Gibbons & Vignoles (2012). Alternatively, in the aggregate analysis of interregional migration,
distance is a crucial component of the theory behind the gravity model, which relates flows from
one region to another to a set of push and pull factors in the source and destination regions,
and bilateral factors that impede or encourage migration between regions. Distance is typically
incorporated as the distance between geographical units such as cities, states, or regions. In this
theory, larger distances between units are correlated with lower migration flows between them.
Different economic interpretations have been given to this variable, which can reflect transaction
costs related to monetary, information, and search costs (Cullinan et al., 2013).

The transition from high school to post-secondary education usually involves a wide range
of decisions. It has been widely studied how the type of institution and its quality, the degree
level, and the field of study affect labor market outcomes and future earnings (Andrews et al.,
2016; Black & Smith, 2006). Depending on the educational context, different dimensions can
characterize the higher educational options available to students, such as two-year or four-year
colleges, universities, technical institutions, among others. From this perspective, it is plausible
that geographical variables can have differential effects on migration decisions depending on the
institution’s characteristics, degree type, or field of study.

Although the heterogeneous analyses that researchers can conduct depend mostly on the educa-
tional context, the literature on this topic has found, in both individual or aggregate data, evidence
of heterogeneous effects of distance originating from different dimensions of student or institution

quality. Avery & Hoxby (2004) shows that high-aptitude students are less affected by distances



when it comes to college choices, while Alm & Winters (2009) and Faggian & Franklin (2014)
found that distance does not play a meaningful role in enrollment decisions. In other words, these
types of institutions are able to attract both local and non-local students, for which the distance
dimension is not statistically significant. Using a bivariate probit model and data from Portugal,
Sé et al. (2011) show that when institutions are closer to students, there is a high probability that
students stay at home rather than leaving, and consistent with our results, students who left the
home region are more likely to choose a university rather than a polytechnic institution.

Despite the relevance of fields of study in explaining future labor market outcomes, the migration
literature that incorporates this dimension remains small. The little empirical evidence that has
focused on heterogeneous effects is mainly centered on individual choice models. In these studies,
Suhonen (2014), Flannery & Cullinan (2014), and Denzler & Wolter (2011) show that field of study
matters for the distance deterrence effect. However, there is no evidence of other geographical
heterogeneous effects when using this type of program classification.

Given the Chilean educational system, our first heterogeneity analysis is based on the type of
degree offered. To our knowledge, there has been no previous analysis of migration patterns using
this classification. Rodriguez et al. (2016) found heterogeneous economic returns of the degrees
offered in Chile. Thus, all else equal, degrees with higher returns are likely to attract students
from farther away locations. Additionally, heterogeneous effects for other geographic variables
besides distance have been less documented in the literature. An exception is Faggian & Franklin
(2014) which shows that high-performing students are less affected not only by distance, but also

by whether the destination is in a contiguous state.

3 Chilean Context

The Chilean secondary education encompasses four years, and schools can be categorized as public,
private subsidized (voucher schools), and private. It is widely recognized that students enrolled
in private schools tend to be students from high income levels, voucher schools typically educate
middle-income students, and public schools serve students from the lowest income levels (OECD,

2009).



Regarding the transition from high school to higher education, although there are no mandatory
tests or required choices that must be made with respect to student paths, most students take
at the end of the last year of high school a standardized test for admission to college (Prueba
de Seleccion Universitaria, or PSU). This test allows students to apply to universities using a
centralized admission system in which all of the public and traditional universities and 9 of the
country’s 43 private universities participate. The rest of the institutions are free to design their
own selection processes, although some of them also rely on the PSU scores.

The postsecondary system has different types of higher education institutions (HEI) based on
the degree type they offer. Technical Formation Centers are those that offer two-year vocational
degrees, while professional institutes are those that offer four-year Professional degrees. These two
types of institutions are private institutions and do not receive any public funding.” The next type
of institution are universities that offer five-year bachelor’s degrees. We classify universities into
two types. The first group consists of universities that are part of the centralized admission system
(we define them as “Bachelor’s Degree - Centralized Admission System, CAS”), while the rest are
private universities outside the centralized system (we define them as “Bachelor’s Degree - Private
System, PS”).

In general, tuition costs are high for all higher education alternatives, but Bachelor’s Degrees
from private universities are typically the most expensive options. Annual tuition fees for the case
of universities represent around 50% of the average per capita income of the country, while the
tuition fees of CFTs or IPs correspond to 28% of the average per capita income.”

Figure 1 shows the net migration for all 15 Chilean regions.® According to this figure, Metropoli-

tana, Valparaiso, and Bio-Bio are the only regions displaying positive net migration while the region

5Since 2018, the Chilean government has promoted the creation of public vocational institutions, however
the data analyzed in this paper are from before that period.

6Bachelor’s degrees from universities which are part of the centralized admission system are mostly
traditional and public institutions, but there are also private institutions that are part of this group. In
contrast, universities outside the centralized system are all private.

7 Average fees are calculated using data from the Ministry of Education, Chile. Annual per capital income
is retrieved from the Ministry of Social Development and Family, CASEN Survey (2017).

8In September 2018, a new region, “Regidon del Nuble,” was created. The data used in this paper considers
only 15 regions because our data cover the period of 2011-2017.



of O’Higgins presents the largest emigration of students.” Figure 1 also displays, after each region’s
name, the regional share of high school graduates in each region and the share of high school gradu-
ates that enroll in post-secondary education. As expected, a large share (39.1%) of the high school
graduates live in the capital of the country, however, there are no substantial differences in the
proportion of students pursuing higher education. Importantly, the Metropolitana region hosts 186
out of the 553 post-secondary education institutions (33.6%) in the country.

Data allow us to identify programs’ fields based on an OECD classification of educational fields
of study and areas of knowledge provided by the Ministry of Education. Specifically, the fields
of study are: (1) Social Sciences, Humanities, Architecture, (2) Agriculture and Basic Sciences,
(3) Administration and Business, (4) Education, (5) Health, (6) Technology and Engineering.
nrollment data from the period 2011-2017 shows that, on average, the three main fields of study
accounting for 70% of the enrollment are Technology and Engineering (28%), Health (23%), and
Social Sciences, Humanities, and Architecture (21%). The field with the lowest share is Agriculture
and Basic Sciences (5%).

As in many educational settings, socioeconomic background significantly influences postsec-
ondary educational choices. However, analyzing how specific socioeconomic variables impact mi-
gration requires individual-level data, which is beyond the scope of this paper. Consequently, we
are unable to isolate the influence of idiosyncratic factors such as household income or parents’
education on migration decisions. Nevertheless, it is worth noting the socioeconomic disparities
among the group of students who migrate within this educational system.

According to administrative data from the Ministry of Education, the enrollment rates in higher
education for the year following graduation in 2017 were significantly different between private and
public schools. In private schools, 76.5% of students enrolled in higher education, whereas only
41.9% of students from public schools did the same. Additionally, in terms of migration, 6% of

students from public schools and 14% of students from private schools enrolled and migrated in the

9Net migration in Figure 1 is calculated as the difference between the number of students who immigrate
and the number of students who emigrate. The region of origin considers the location of students at high
school, the region of destination considers the region of enrollment of students at post-secondary education.



year after high school graduation.'”

During the transition from high school to post-secondary education, almost 50% of the students
in public schools opt for vocational and professional degrees, whereas less than 10% of the students
in private schools make the same choice (refer to Appendix Figure A.1). Furthermore, we observe
that the distribution of enrollment by field does not significantly differ between public and voucher
schools. The preferred choices for both types of schools are Technology and Engineering and Health.
However, in the case of private schools, the most notable difference is observed in the field of Social
Sciences, Humanities, and Architecture, with approximately 36% of students from private schools
selecting this field (see Appendix Figure A.2).

Another important aspect that distinguishes the groups in tertiary education is the average
performance of students during high school. Students pursuing vocational and professional degrees
tend to have the lowest average GPA, whereas those enrolled in bachelor’s degrees through cen-
tralized admission achieve the highest average GPA. However, there are no significant variations in

GPA across different fields of study (refer to Appendix Figures A.3 and A.4).

4 Data Construction and Descriptive Statistics

4.1 Dependent Variable

The main dependent variable in our analysis is the interregional migration flow, which refers to the
total number of students who move from one region to another, including cases where the region of
origin and destination are the same.'! The following paragraphs provide detailed explanations of the

aggregation levels from the individual-level data and how the dependent variables are constructed.

10 Apart from the type of high school, financial aid can serve as a useful indicator of income levels. Nearly
half of the students enrolled in vocational, professional, and bachelor’s degrees in the centralized system
receive tuition waivers. In contrast, only 13% of students enrolled in a bachelor’s degree through private
admission receive this type of financial aid. In terms of migrant students, a mere 11% of those enrolled in
private bachelor’s degrees receive financial aid, while 52% of migrant students enrolled through centralized
admission in a bachelor’s degree benefit from financial assistance.

1When the region of origin and destination are the same, it means that the student decided to enroll in an
institution in the same region where they currently reside during high school. We do not exclude these cases
from our data since they represent a significant portion of the overall distribution of destination choices.
Additionally, as explained in section 5, the within-region flow is an essential element of our identification
strategy.

10



We estimate four models with different dependent variables, all representing the migration
flows. These variables are derived from aggregating administrative data at various levels. The
procedure begins by utilizing individual-level data from the Ministry of Education to identify the
entire population of high school students in their last year between 2010 and 2016. This data allows
us to determine the region of residence for each student, which serves as the region of origin.

Next, we use unique student IDs to match each student with their subsequent year of enrollment
in higher education (2011-2017). This data provides us with information about the location of the
campus or institution where the students enroll, representing the region of destination.

The next step involves aggregating the data according to the desired level of analysis. For in-
stance, if we are interested in examining the total migration between each pair of regions, irrespec-
tive of institution type or field of study, we tally the number of students enrolled in post-secondary
education for all possible combinations of origin and destination regions. As a result, we can cal-
culate the number of observations in the final dataset as follows: Considering that Chile consists
of 15 regions and we have seven years of data, there are a total of 225 possible combinations of
interregional migration (15 x 15 = 225), leading to a final dataset with 225 x 7 = 1575 observations.

The example provided in the preceding paragraph illustrates the initial and fundamental level
of aggregation, which considers interregional and intra-regional migration flows between all pairs of
origin and destination regions. The second level of aggregation includes the type of higher education
in addition to the origin-destination pair. At this level, each observation in the dataset represents
the total number of students migrating from one region to another for a specific type of higher
education. Consequently, the final dataset at this aggregation level multiplies the total number of
region-to-region by the number of available higher education types in the system.

The third level of aggregation incorporates the field of study. Each observation in this dataset
represents the total number of students migrating from one region to another within a particular
field of study. Lastly, the last dataset takes into account both the type of higher education and
the field of study simultaneously. In this case, each entry of the dependent variable represents, for
instance, the total number of students moving from region i to region j to pursue a program in the
field of sciences at a private university.

Following this procedure, we obtain four datasets aggregated at different levels. Figure 2 dis-

11



plays a heat map illustrating the migration patterns between different regions in Chile. The y-axis
represents the origin region, while the z-axis represents the destination region. Each pair (z,y)
indicates the percentage of students from the origin region y who enroll in the destination region
x. Panel A of Figure 2 demonstrates that the majority of students tend to remain in their home
regions, as indicated by the diagonal line. However, darker red spots off the main diagonal suggest
that the regions of Metropolitana and Valparaiso serve as attractive destinations for students from
other regions.

Panels B to E of Figure 2 depict matrix representations of the migration flow for each type
of higher education institution. These panels reveal that the migration pattern observed in Panel
A is primarily driven by enrollment in bachelor’s degree programs. For instance, in Panel D, it
can be seen that at least 50% of high school students from Magallanes, the southernmost region,
enroll in bachelor’s degree programs offered by private universities located in the Metropolitan
Region. Additionally, at least 25% of students from Magallanes choose to study in Valparaiso. In
contrast, Panel B illustrates that vocational degrees predominantly attract students from the same
or neighboring regions. Notably, there is a significant exchange of students between the regions of

Los Rios and Los Lagos.

4.2 Geographical Variables

Three geographical variables comprise the main focus of the analysis:

- Distance: To calculate the distance between regions, we utilize the Euclidean distance in
kilometers, which is measured between the centroids of the respective regions. However, when
considering intra-regional distance, we adopt the approach outlined by Head & Mayer (2000) to
avoid assigning zero as the distance for internal migration. In such cases, the distance within a
region, denoted as d;;, is determined as 0.67\/W, where 7 represents the irrational number
and Area; denotes the region’s area measured in square kilometers.'?

- Contiguity: This is a dummy variable that takes a value of one when two regions share a

12For instance, considering that the Metropolitana region has an area of 15828 km?, the within-distance
variable (i.e., when both the region of origin and destination are the Metropolitana region) is computed as
0.674/15,828/m = 47.56 km. The rationale behind this calculation assumes that the economic geography of
each region can be approximated by a disk, with the radius of the disk being proportional to the square root
of the region’s area. Alternative measures of internal distance have negligible impacts on our estimates.

12



common border. For instance, when there is a migration flow from Valparaiso to the Metropolitana
region (refer to Figure 1), the border variable takes a value of one.

- Within: The intra- or within-region variable is a dummy variable that takes a value of one
when the region of origin and destination are the same. In other words, it indicates the occurrence

of intra-regional migration.

4.3 Control Variables

All of our regressions include controls that capture the characteristics of the origin and destination
regions, specifically related to the higher education system and the labor market. Table 1 displays
the means and standard deviations of the main variables used to describe the Chilean regions.

From 2011 to 2017, the regional average of students enrolled in the final year of high school
is 12,677, with the Metropolitan Region having the highest number of students, exceeding 73,000.
The average number of available programs in each region exhibits significant variation. In the
Metropolitana region, for instance, the combined post-secondary institutions offer nearly 8,000
programs per year, while Aysén has an average of 107 programs. Program quality is typically
assessed through accreditation conducted by the National Commission of Accreditation (CNA). On
average, 20% of the programs received accreditation from the CNA during the 2011-2017 period,
with Atacama having the lowest accreditation ratio and Los Rios having the highest. Monthly
tuition fees do not exhibit drastic variations across regions, although the Metropolitana region
remains the most expensive for studying purposes.

As part of the control variables related to the labor market, we include unemployment rates and
average monthly income. These variables were constructed using data from the National Survey of
Employment and the Supplementary Survey of Income, both conducted by the National Institute of
Statistics (INE). The average monthly income is 422,178 Chilean pesos,'® and the average regional

unemployment rate is 5.9%.

13 Approximately 535 US$ as of June 9, 2023.
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5 Theory and Econometric Estimation

This paper adopts the well-known gravity model approach commonly used in migration and trade
studies (Anderson, 1979, 2011; Cushing & Poot, 2004). Equation 5 presents the main equation
derived from this theory, which suggests that migration is expected to have a positive relation-
ship with the “size” of both the origin and destination regions, as measured by population, while
demonstrating an inverse relationship with distance.

M, Piapf (1)
1] Dzj .

Here M;; represents the total inter-regional migration flow from location 4 to location j, P; and
P;j refer to the population of origin and destination respectively, and D;; is a measure of distance
between these two locations. The economic interpretation of D;; is that it approximates the cost
of moving from ¢ to j.

In order to estimate Equation 1 econometrically, it is common in the literature to apply a
logarithmic transformation to the equation and estimate it using ordinary least squares (OLS).
However, this approach is marked by a number of empirical challenges. These issues include
inconsistent estimators, heteroskedasticity, and the presence of zero flows. Specifically, work by
Santos Silva & Tenreyro (2006) show that the log-linearization of the error term, as used in OLS, can
lead to a highly biased distance elasticity estimation. The authors suggest that a proper estimator
is the Poisson pseudo-maximum likelihood (PPML), which is robust to different specifications of
heteroskedasticity and allows for the inclusion of zero-valued flows.'*

Similarly to Faggian & Franklin (2014) and Wall (2005), we express migration flows as a Poisson

process to model interregional and intra-regional migration flows. Equation 2 describes this process:

1\While other studies suggest the use of alternative estimation methods such as Negative Binomial and
zero-inflated models (Biagi et al., 2011; Burger et al., 2009; Faggian & Franklin, 2014), empirical evidence
restricts us from utilizing such methods. Firstly, as noted by Bosquet & Boulhol (2014), estimates obtained
using Negative Binomial models are sensitive to the scale of the dependent variable. Secondly, Santos
Silva & Tenreyro (2006, 2011) demonstrate that PPML does not require equidispersion of the data, which
is a common critique of Poisson estimates. Instead, it requires the conditional mean and variance to be
proportional. They also illustrate that the PPML estimator performs well even in the presence of a large
number of zero-valued flows.

14



eXp(—Mz‘j)M?f”
Pr(M;;) = T, (2)
where E(M;;) = pij = exp(a+ ' X; ++'Z;) and represents the expected value of the inter-regional
migration between 7 and j, and where X; and Z; are vectors of origin and destination characteristics,
respectively.

In this study, we employ the PPML estimator to extend the model proposed by Faggian &
Franklin (2014) in two ways. Firstly, we incorporate the type of degree and field of study as ad-
ditional dimensions that influence migration flows. By considering these dimensions, we capture
the influence of educational opportunities and specialization on migration patterns. Secondly, we
include intra-regional migration flows in addition to inter-regional migration flows, which distin-
guishes our study from most previous research in this area. As discussed in the trade literature,
Yotov (2022) highlights important reasons for the inclusion of intra-regional migration. This in-
clusion ensures adherence to the adding-up constraint, exemplified by a model consistent with the
gravity model theory, where the total number of students residing in a region equals the combined
count of immigrant students and those who choose to remain in the same region. Furthermore,
it helps mitigate potential selection biases that may arise from solely observing migrant students.
By incorporating both inter- and intra-regional migration, we offer a comprehensive overview of

migration patterns while avoiding potential biases in our analysis

6 Empirical Strategy

6.1 Region-Level model

In the region-level gravity model, the dependent variable M;;; represents the total number of
students who migrate from region ¢ to region j at time . We parameterize the conditional mean

in equation 2 and add time subscripts to obtain the equation that describes the regression model:

M;ji = exp(a+ Blog dist;j + vintra;j + dborder;; + ' Xy + o' Zjy + 0; + w; + 1) + €ije. (3)
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As previously mentioned, the three main variables of interest are the geographical variables.
In equation 3, dist;; represents the distance variable, intra;; represents the within-region variable,
and border;; is the contiguity variable.

Additionally, 0;, wj, and 7; represent origin, destination, and time fixed effects, respectively.
The fixed effects from origin and destination variables capture long-term and time-invariant char-
acteristics of the regions, including geographical features, weather conditions, amenities, and other
relevant factors. The time fixed effects account for time-specific events that may impact enrollment
decisions, such as changes in government financial aid programs. The term X;; denotes a vector
of time-variant characteristics specific to the origin region, while Z;; represents a vector of time-
variant characteristics specific to the destination region. All variables included in both vectors X;;

and Zj; are the variables described in Table 1.

6.2 Region-Degree Level Gravity Model

This section introduces the inclusion of the type of degree in the model. Degrees are indexed by
the letter I, and include degrees classified as vocational (1), professional (2), bachelor’s from the
centralized admission system (3), and bachelor’s outside the system, i.e., private system (4). M,
captures the total flow of students who migrate from region i to region j to study at a degree [ in

year t. The regression model is expressed in equation 4.

M;ji = exp(a + B1 log dist;; + yrintra;j + 01border;; + Z n'Type; + Z B log disti; x Type;
1 ]

+ Z yhintra;; x Type; + Z ysborder;; x Type; 4+ ' Xit + p' Zjt + 0; + w; + 1) + Eijlt-
l l

(4)

Type; is a dummy variable for each degree type. For example, 1? captures the average effect of
a professional degree program on migration relative to a vocational degree program, which is the
excluded category. The coefficients S1, 71, and d; capture each geographical variable’s average
effect on migration when the degree type is vocational. The subsequent terms are interaction terms

between the geographical and degree-type variables. For example, the coefficient 55 captures the
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difference in the distance elasticity between professional and vocational degrees. Similar to Equation
3, origin, destination, and time-fixed effects are represented by 6;, w;, and 74, respectively. X;; and

Zji represent the time-varying origin and destination characteristics, respectively.

6.3 Region-Field of Study Gravity Model

We next explore the heterogeneous effects by field of study while assuming homogeneous effects
across degree types. The model examines whether geographical variables have different impacts
on migration depending on the field of study, which is a crucial aspect of the regional distribution
of specialization areas. The fields of study are Social Sciences, Humanities, and Architecture (1),
Agriculture and Basic Sciences (2), Administration and Business (3), Education (4), Health (5),
and Technology and Engineering (6). In the regression analysis, the excluded category is Social
Sciences, Humanities, and Architecture.

Equation 5 defines the regression model where the dependent variable M;;x; that represents the

total number of students from region ¢ who enroll in region j to study in the field k at time ¢.

M;jie = exp(a + Bilog disti; + yiintra;; + 01border;; + Z NeFieldy,
k

+ Z % log dist;; x Flieldy + Z vgintraij x Fieldy, + Z 5§b0rderij x Fieldy, (5)
k k k
+ ' Xy + ,O/th +0; +w; + ) + Eijkt-

Field, is a dummy variable for each field of study in the data. For example, the coefficient \°
captures the average effect of the field Health on migration relative to the excluded category of
Social Sciences, Humanities, and Architecture. Similar to the previous model, Equation 5 includes
interaction terms between geographical variables and the fields’ dummy variables. Thus, §5 captures
the difference in the border effect between Health and the excluded category. As usual, origin,
destination, and time fixed effects are represented by 0;, w;, and 7;, respectively. Xj; and Zj

represent time-varying origin and destination characteristics, respectively.
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6.4 Region-Degree-Field of Study Gravity Model

The final specification involves examining variations by both degree type and field of study, re-
ferred to as the State-Degree-Field model. The exponential mean parametrization of the flow is
constructed as a fully saturated regression, and the regression model is represented in Equation
6. The excluded categories are vocational degrees for the degree variable and Social Sciences,

Humanities, and Architecture for the field variable.

M;jiie = exp(a + p1 log dist;j + yiintra;; + 61border;; + Z anypel + Z N Fieldy,
l k

+ Z Bé log dist;; x Type; + Z B:If log dist;; x Fieldy, + Z Z Bflk log dist;; x Type; x Fieldy,
1 k Ik

+ Z’yéintraij x Type; + Z’yé“intraij x Fieldy + ZZ’yikintraij x Type; x Fieldy,
! k Ik

+ Z (%borderij x Type; + Z 5’§b0rderzj x Fieldy, + Z Z 5ikb07“den-j x Type; x Fieldy,
1 k Ik

+ ' X + p’th +60;,+wj+7)+ Eijlkt-

(6)

In this model, all combinations of interaction terms are included. For example, 551:3’k:2 captures

the difference in border effects of a Bachelor’s degree from a university in the centralized admis-
sion system in Administration and Business relative to a Vocational degree in Social Sciences,
Humanities, and Architecture. Fixed effects by origin, destination, and time are represented by 0;,
wj, and ¢, respectively. X;; and Zj; represent time-varying origin and destination characteristics,

respectively.

7 Results

All of the results are estimated using the PPML estimator, with standard errors clustered at the
origin-destination pair. It is important to note that these estimators are nonlinear, which means

that the coefficients cannot be directly interpreted as marginal effects. For dummy variables,
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the marginal effects are computed as (exp(8) — 1) x 100%. In the case of continuous variables,
logarithmic transformations are applied to the variables, enabling the coefficients to be interpreted
as elasticities.

Table 2 presents the results of the state-level and state-degree-level gravity models. Columns
(1) and (2) display the coefficients and standard errors of the state-level model. In this model,
the three geographical variables of interest, namely distance, within, and border, are statistically
significant. Consistent with the theoretical expectations, the distance effect acts as a deterrent
to migration. This coefficient can be interpreted as an elasticity: a 1% increase in the distance
between two regions corresponds to a 0.71% decrease in student migration between them.

The coefficient for within indicates a positive relationship between enrollment and remaining
in the same region of origin. This result suggests that there is a regional force that encourages
students to study in their home region after high school graduation. Additionally, the border
coefficient indicates that migration flows between contiguous regions are larger compared to flows
between non-neighboring regions. This finding aligns with previous studies such asFaggian &
Franklin (2014), S et al. (2006), and DesJardins et al. (1999), which suggest that students tend
to prefer staying geographically closer to their families and friends and may have better knowledge
of institutions in nearby regions.

Table 2 displays the coefficients of various pull and push factors. As anticipated, the results
indicate that both the high school population of the origin and destination regions have a positive
effect on migration, but only the population of the origin region significantly influences migration
flows. In an expanded gravity model, it is necessary to include push and pull variables beyond
population. According to Faggian & Franklin (2014), students bound for college tend to prioritize
the quality of institutions over labor market conditions, with the latter potentially becoming more
relevant after graduation. Table 2 reveals that the ratio of accredited programs to the total programs
offered at the destination region is positively and significantly associated at the 1% level. This
variable serves as a proxy for the relative quality of institutions in a region and indicates that
regions with a higher proportion of accredited programs attract students from other regions.

Labor market variables at the destination exhibit a significant influence on migration. Consis-

tent with Cooke & Boyle (2011), the results suggest that destination income and unemployment
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have a slightly negative effect on migration. The positive signs on the labor market variables of the
origin regions suggest that migration likely occurs from high-income regions to low-income regions
and from high-unemployment regions to low-unemployment regions.

Although not shown in Table 2, the effects of the region of origin and destination can provide
valuable insights into migration patterns. To examine these effects, Figure 4 presents the coefficients
derived from the binary variables representing the origin and destination. The excluded category
is the Metropolitana region, represented by the solid horizontal line in both panels.

The results indicate that larger coefficients are observed in the northern and southern regions,
while smaller coefficients are found in regions located near the center of the country. As expected, all
the origin effects are positive and significant, indicating that every region sends out more students
than the Metropolitana region. Conversely, no region receives as many students as the Metropolitana
region, except for Valparaiso, a region where the inflow and outflow of students resemble that of
the Metropolitana region.

Columns (3) and (4) in Table 2 present the results of the State-Degree specification. The
coefficients for degree types indicate that all of the degree types are statistically different from
Vocational degrees. This suggests that, for instance, private universities outside the centralized
system have a greater impact on migration flows compared to vocational institutions.

In terms of the geographical variables, the purpose of this model is to examine whether the main
geographical variables have different effects by degree. As mentioned earlier, the interaction terms
of each geographical variable with the degree type measure the difference in the effect compared to
the excluded category. In Column (3), all of the interaction terms show a negative sign, indicating
that all degree types are less affected by these geographical variables relative to Vocational degrees.

Figure 5 presents the point estimates along with the 95% and 90% confidence intervals on
the geographical variables for each degree type. These estimates are obtained by combining the
corresponding coefficients from Equation 4. For example, the distance elasticity of a professional
degree is calculated as the sum of 3 + ﬂ%. Based on the estimates from Table 2, the total effect is
—0.013 + —1.193 = —1.206,'° indicating an elastic effect of distance for professional degrees.

Figure 5 reveals significant variations among degree types. Specifically, the results indicate that,

15Final estimates and confidence intervals are obtained using the lincom command in Stata.
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after controlling for the within and contiguity variables, the distance elasticity is not statistically
significant for vocational degrees. This finding is consistent with the pattern observed in Figure 2,
where enrollment decisions of students from vocational degrees are primarily influenced by whether
the institution is located in their home or neighboring region, as indicated by the substantial
and significant effects of the contiguity and within variables in Figure 5. These findings suggest
that students enrolled in vocational/technical institutions face greater spatial constraints, likely
due to the increased transaction costs associated with distance. On average, students attending
vocational/technical institutions predominantly come from public schools, which, as highlighted
by OECD (2009), typically serve students from lower-income backgrounds. Consequently, these
students may have limited financial resources to support relocation to another region, leading them
to prefer staying in proximity to their home region.

Furthermore, Figure 5 illustrates that migration flows associated with Bachelor’s degrees from
the centralized admission system are less sensitive to distance compared to Professional and Pri-
vate Bachelor’s degrees. This finding aligns with previous literature, which has shown that high-
performing students tend to be less affected by distance compared to low-performing students
(Faggian & Franklin, 2014). This result is consistent with the characteristics of the Chilean edu-
cational system, where universities from the centralized admission system are typically considered
more selective and capable of attracting high-achieving students (Hastings et al., 2013; Rodriguez
et al., 2016).

Table 3 presents the results of the State-Field of Study model. As mentioned earlier, the
excluded category in this model is Sciences, Law, Humanities, Arts, and Architecture. Therefore,
the coefficients of the dummy variables representing different fields indicate that migration flows in
all other fields are lower compared to the base category.

For illustrative purposes, Figure 6 displays the total geographical effects by field of study,
following a procedure similar to the one used in Figure 5. The results indicate that Education
is the field with the largest Contiguity and Within effects, but these effects are close to and no
statistically different from those estimated for the fields of Health, and Technology and Engineering.
Finally, all of the distance elasticity estimates are statistically significant at least at the 90% level,

and there are no significant differences across fields.

21



Tables 4 and 5 present the results of the final model, which includes all interaction terms for
the State-Degree-Field of Study specification. The total effects are displayed in Figure 7, where
each panel represents a specific geographical variable, and the colors are grouped by degree.

For example, in Panel A of Figure 7, the red confidence intervals represent the total distance
elasticity effect of vocational degrees across all fields of study. The results indicate that distance is
not statistically significant for any field of study at the vocational degree level, as all the confidence
intervals cross zero. Regarding bachelor’s degrees, the estimates from the centralized admission
system suggest that the effect of distance is inelastic across all fields of study, as the coefficients
are smaller than one in magnitude. However, for bachelor’s degrees from the private system, all
fields of study except for Health exhibit distance elastic coefficients. Furthermore, degrees from
Professional institutes exhibit substantial heterogeneity in the distance effect, with the field of
Business and Administration showing the largest distance effect among them.

Panel B of Figure 7 displays the total estimates of the Within effect. The estimates for Voca-
tional degrees exhibit larger confidence intervals and less heterogeneity across fields. On the other
hand, Health degrees from Professional Institutes or Universities show a significantly larger Within
effect compared to Social Sciences, Humanities, and Architecture, indicating a strong preference
for studying in the home region for such degrees.

Finally, Panel C of Figure 7 presents the total estimates of the Contiguity effect. For Professional
degrees, many of the estimates cross zero, indicating a null total effect of contiguity between regions
on migration flows. In the case of Bachelor’s degrees from the centralized system, the figure indicates
that Health exhibits the largest contiguity effect, which is statistically different from Social Sciences,

Humanities, and Architecture.

8 Conclusions

The Chilean tertiary educational system exhibits high levels of spatial concentration, primarily cen-
tered around the Metropolitana Region (Aroca & Atienza, 2016). This concentration has resulted
in the accumulation of high-quality human capital in the central region over the years. The litera-

ture has documented various consequences in terms of regional economic growth and development
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resulting from this concentration (Faggian & McCann, 2009; Faggian et al., 2017; Ishitani, 2011;
Kazakis & Faggian, 2017; Kodrzycki, 2001). However, limited evidence exists regarding the types
of institutions that attract more students, the regions from which these students originate, and the
fields of study that are able to retain students in their home regions.

In this paper, we utilize a unique dataset compiled from various administrative sources, encom-
passing the entire high school population enrolled in higher education between 2011 and 2017. The
main objective of this study is to employ an extended gravity model to examine the influence of
geographical variables, including distance, contiguity, and the attractiveness of students’ home re-
gions, on migration patterns. We specifically investigate whether these effects exhibit heterogeneity
based on the type of degree and fields of study.

Our main findings suggest that, after accounting for factors such as regions’ size, availability
and quality of higher education, and local labor market conditions, significant differences in mi-
gration flows across Chilean regions emerge. Specifically, all regions experience higher levels of
out-migration of students compared to the Metropolitana region, where the nation’s capital is lo-
cated. Furthermore, no region receives a higher influx of students than the Metropolitana region.
This concentration of higher education opportunities in a single region has significant implications
for the labor market structure and may influence the spatial distribution of high-skill labor (Chacén
& Paredes, 2015).

Regarding the impact of geographical variables, the findings suggest that Vocational degrees
primarily attract students from the same or contiguous regions. After accounting for these factors,
the distance deterrence effect is not significant. On the other hand, Bachelor’s degrees from univer-
sities in the centralized admission system exhibit the lowest distance elasticity effect, which aligns
with previous research indicating that students attending highly competitive institutions are less
influenced by distance.

The model that explores heterogeneity by field of study reveals fewer differences among fields
compared to the model that solely examines heterogeneity by degrees. The fields of Education,
Health, and Technology and Engineering present similar geographical effects without statistical
differences.

Our findings provide evidence on how different types of potential human capital move across
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the country and the institutional characteristics that impact the way geography affects migration.
In this sense, as individuals enrolled in vocational institutions are more likely to be low-income
and low-performance students compared to those enrolled in public and private universities, our
results suggest that their mobility across the country is more limited compared to students enrolled
in universities. The results that we establish can be useful in the design of educational policies
toward more equitable regional development. One example is the location decision of future higher
education institutions and how regions other than the Metropolitana region can attract their own
human capital.

Further research includes the analysis of migration flows that occur after college graduation.
International evidence shows mixed results on whether students are more likely to move or stay
after graduation (Faggian & McCann, 2009; Ishitani, 2011; Kodrzycki, 2001; Winters, 2020). In the
case of Chile, it is still unclear whether the concentration process towards the Metropolitana region
is stronger for recent college graduates than for high school graduates. However, such evidence
will provide a better understanding of the long-term consequences of students’ migration on spatial

disparities in the labor market.
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Arica (1.4%, 48.8%)

Tarapaca (1.9%, 43.7%)

Antofagasta (3.5%, 53.4%)

Atacama (1.7%, 53.9%)

Coquimbo (4.3%, 52.6%)

Valparaiso (9.9%, 51.8%)
Metropolitana (39.1%, 49.5%)

O'Higgins (5.5%, 48.6%) Net Migration

Maule (6.2%, 40.2%) 4000
Bio-Bio (12.3%, 50.4%) 2000
Araucania (5.8%, 45.1%) 0

Los Rios (2.2%, 41.4%) ||| ~2000

Los Lagos (4.9%, 47.6%)

Aysen (0.5%, 49.7%)

Magallanes (0.9%, 48.8%)

Figure 1: Net migration, share of high school graduates, and percentage of enrollment by
region in 2017.

Note: Net migration is calculated using in-migration and out-migration of freshmen enrollment in tertiary
education during 2017. After each region’s name, the first number in the parentheses is the share of high
school students over the total enrollment in the country. The second number in the parentheses is the
percentage of students enrolled in tertiary education with respect to high school enrollment by each region.
Data from the Ministry of Education, Chile (2017).
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Figure 2: Heat map of the inter- and intraregional migration flows as percentage of population
of origin by type of higher education institution in 2017

Note: Calculated using administrative data from Ministry of Education, Chile. Regions are ordered in

geographical order, where Arica is the northernmost region and Magallanes is the southernmost region. All
percentages are relative to the population of origin (i.e., row summation equals 100%).
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Figure 3: Heat map of the inter- and intra migration flows as percentage of population of origin by field of study in 2017

Note: Calculated using administrative data from Ministry of Education, Chile. Regions are ordered in geographical order, where Arica is the
northernmost region and Magallanes is the southernmost region. All percentages are relative to the population of origin (i.e., row summation equals
100%).



A. Region of Origin B. Region of Destination
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Figure 4: Region of origin and destination effects
Note: This figure shows the region of origin and destination effects obtained from the dummy variables

included in the Region-level gravity model. All coefficients are measured relative to the Metropolitan region,
which geographical location is represented by the horizontal solid navy line.
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Figure 5: Total effect of geographical variables from the region-degree model
Note: This figure shows the total estimated effect of the geographical variables from the State-Degree Gravity

Model. Each estimate and confidence interval is estimated using the lincom command in Stata from the
respective model.

33



log(Distance) x Social Sciences, Humanities and Architecture
log(Distance) x Agriculture and Basic Sciences

log(Distance) x Administration and Business

log(Distance) x Education

log(Distance) x Health

log(Distance) x Technology and Engineering

log(Distance)

X
Field

S—m— Within x Agriculture and Basic Sciences
Within x Administration and Business

Within —m—
—— Within x Education
—O—
—O—

X
Field
Within x Health

i

1

1

1

]

i

1

l

i

i —— Within x Social Sciences, Humanities and Architecture
1

1

:

Ll

Ll

i

'}

! Within x Technology and Engineering

Ll
1
1

—— Contiguity x Social Sciences, Humanities and Architecture
E—_ Contiguity x Agriculture and Basic Sciences
Contiguit¥ —m— Contiguity x Administration and Business
Field — — Contiguity x Education
—— Contiguity x Health
S—— Contiguity x Technology and Engineering
1

2 3 4 5 6
point estimates and 95% / 90% Cls

Figure 6: Total effect of geographical variables from the region-field of study model
Note: This figure shows the total estimated effect of the geographical variables from the State-Field Gravity

Model. Each estimate and confidence interval is estimated using the lincom command in Stata from the
respective model.
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Figure 7: Region-degree-field of study model - geographical variables

Note: This figure shows the total estimated effect of the geographical variables from the State-Field Gravity
Model. Each estimate and confidence interval is estimated using the lincom command in Stata from the
respective model. )



Table 1: Descriptive statistics of regional variables over the period 2011-2017

High school Programs  Accredited  Tuition Monthly Unemploy-

students offered  programs (%) fees Income  ment rate
Region (1) (2) (3) (4) (5) (6)
Arica 2784.00 268.29 25.14 173.86  374.22 6.00
(75.87) (20.09) (5.07) (13.05)  (46.78) (0.75)
Tarapaca 3525.57 347.14 24.81 160.09  455.06 6.26
(60.52) (27.50) (8.56) (10.43)  (49.15) (1.12)
Antofagasta 6762.86 773.29 20.32 158.81 585.94 6.51
(161.78) (67.72) (10.83) (21.36)  (87.34) (1.17)
Atacama 3470.14 310.14 13.23 142.34  466.31 6.25
(186.92) (37.20) (4.81) (15.86)  (53.22) (0.99)
Coquimbo 8577.00 854.29 18.96 133.80  391.61 7.10
(237.04) (61.19) (8.67) (11.40)  (33.95) (0.59)
Valparaiso 18878.86 2245.57 17.27 151.98  398.91 7.32
(581.17) (157.17) (6.66) (16.86)  (70.88) (0.48)
Metropolitana ~ 73099.86 5799.57 19.60 174.27 47527 6.52
(2624.89) (385.85) (6.09) (15.39)  (38.62) (0.42)
O’Higgins 9692.43 691.00 20.13 123.84  350.17 5.70
(253.41) (94.34) (14.69) (15.70)  (50.81) (0.46)
Maule 11972.43 944.71 17.88 127.16  328.71 5.70
(437.80) (55.24) (8.15) (14.29)  (51.64) (0.57)
Bio-Bio 22633.29 2340.29 21.07 144.40  353.92 7.71
(1002.02) (45.52) (8.71) (14.22)  (48.92) (0.46)
Araucania 11645.86 868.43 18.84 142.87  337.50 7.08
(573.40) (76.61) (7.97) (15.37)  (43.86) (0.61)
Los Rios 4792.43 316.86 29.83 158.11 353.68 5.30
(228.15) (40.61) (12.85) (21.61)  (58.43) (1.05)
Los Lagos 9538.14 844.00 20.54 134.70  384.59 3.51
(290.81) (70.16) (8.80) (12.76)  (47.99) (0.57)
Aysen 972.86 107.43 14.12 131.42  551.33 3.77
(39.75) (34.76) (13.26) (19.36)  (54.62) (0.58)
Magallanes 1813.71 252.71 22.55 150.13  525.46 3.61
(71.09) (38.05) (13.87) (16.90)  (37.46) (0.65)
Total 12677.30 1130.91 20.29 147.19  422.18 5.89

(17235.62)  (1410.18) (10.53) (22.00)  (95.82) (1.49)

Note: High school students is the total number of high school of students in their last year of high school.
Programs is the total number of programs offered by all type of higher education institutions. Accredited
programs is the ratio of accredited programs to the total number of programs, while tuition fees are the
average tuition fees charged by all programs-institutions in the region, measured in thousands of Chilean
pesos. Income is the average monthly income measured in thousands of Chilean pesos. Unemployment is the
monthly unemployment rate. Educational variables are obtained from the Ministry of Education and the
National Commission of Accreditation. The economic indicators are obtained from the National Institute of
Statistics. Standard deviations are presented in parenthesis.
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Table 2: Region and region-degree type, estimation results

State State-by-degree

Coefficient Standard Error Coefficient Standard Error
Outcome: Migration flow (1) (2) (3) (4)
Degree type:
Professional 8.036*** (1.855)
Bachelor 4.731* (1.610)
Bachelor Private 10.596*** (2.384)
Geographical variables:
log(Distance) 0705 (0.122) 0.013 (0.286)
log(Distance) x Professional —1.193*** (0.297)
log(Distance) x Bachelor —0.332 (0.253)
log(Distance) x Bachelor Private —1.413"* (0.391)
Within 3.666™* (0.236) 6.276** (0.655)
Within x Professional —2.584** (0.653)
Within x Bachelor —2.314* (0.593)
Within x Bachelor Private —4.017** (0.703)
Contiguity 0.845%* (0.216) 2,752+ (0.603)
Contiguity x Professional —2.245** (0.553)
Contiguity x Bachelor —1.354** (0.537)
Contiguity x Bachelor Private —3.228"* (0.705)
Origin:
log(High school enrollment) 0.831* (0.281) 0.825** (0.280)
Programs offered —0.024 (0.032) —0.024 (0.032)
Ratio of accredited programs —0.232 (0.176) —0.233 (0.176)
log(Average annual tuition fee) —0.136 (0.214) —0.132 (0.212)
log(annual income) 0.046 (0.082) 0.047 (0.083)
Unemployrment rate 0.019 (0.013) 0.019 (0.012)
Destination:
log(High school enrollment) 0.285 (0.410) 0.293 (0.408)
Programs offered 0.005 (0.031) 0.005 (0.031)
Ratio of accredited programs 0.529** (0.220) 0.530** (0.219)
log(Average annual tuition fee) 0.206 (0.246) 0.201 (0.244)
log(annual income) —0.039** (0.016) —0.039** (0.017)
Unemployment rate —0.038*** (0.013) —0.037** (0.013)
Observations 1575 6300
Years FEs v v
Origin FEs v v
Destination FEs v v

Note: Standard errors clustered by region pair in parentheses. Columns (1) and (2) are the gravity model
at region level. The number of observations in this model reflects inter- and intraregional migration flows
between the 15 Chilean regions and 7 time periods. Columns (3) and (4) present the results of the region-
degree gravity model. Number of observations in this model reflects inter and intra migration flows between
the 15 Chilean regions, types of degrees offered by four type of higher education institutions and seven time
periods. The base category in the degree type is the technical /vocational degree. *p < 0.1,**p < 0.05,***p <
0.01 37



Table 3: Region-field of study, estimation results

Coefficient Standard Error

Outcome: Migration flow (1) (2)
Field:

Agriculture and Basic Sciences —2.878*** (0.663)
Administration and Business —0.620* (0.354)
Education —5.215% (1.826)
Health 3,733 (1.277)
Technology and Engineering —3.457* (1.182)
Geographical variables:

log(Distance) —1.068*** (0.168)
log(Distance) x Agriculture and Basic Sciences ~ 0.301*** (0.112)
log(Distance) x Administration and Business —0.055 (0.060)
log(Distance) x Education 0.657** (0.299)
log(Distance) x Health 0.572%** (0.211)
log(Distance) x Technology and Engineering 0.596*** (0.196)
Within 2,636 (0.276)
Within x Agriculture and Basic Sciences 0.355* (0.212)
Within x Administration and Business 0.583*** (0.118)
Within x Education 1.986*** (0.568)
Within x Health 1.565+* (0.394)
Within x Technology and Engineering 1.528*** (0.344)
Contiguity —0.000 (0.262)
Contiguity x Agriculture and Basic Sciences 0.550** (0.239)
Contiguity x Administration and Business 0.335* (0.109)
Contiguity x Education 1.572** (0.512)
Contiguity x Health 1.305*** (0.356)
Contiguity x Technology and Engineering 1.268*** (0.334)
Observations 9450

Years FEs v

Origin FEs v

Destination FEs v

Note: Standard errors clustered by region pair in parentheses. Number of observations in this model reflects
inter- and intraregional migration flows between the 15 Chilean regions, 5 categories of fields of study, and
7 time periods. The base category in the field of study is an aggregation of fields related to Social Sciences,
Law, Humanities, Arts, and Architecture. *p < 0.1,"*p < 0.05,***p < 0.01
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Table 4: Region-degree-field of study, estimation results

Coefficient Standard Error
Outcome: Migration flow (1) (2)
Degree type:
Professional 8.683*** (2.191)
Bachelor 5.166™* (2.311)
Bachelor Private 10.714** (2.495)
Field:
Agriculture and Basic Sciences —3.776 (2.765)
Administration and Business 0.912 (1.663)
Education —6.039* (3.386)
Health 0.212 (1.666)
Technology and Engineering —2.543 (2.461)
Geographical variables:
log(Distance) —0.537 (0.398)
log(Distance) x Professional x Agriculture and Basic Sciences —0.346 (0.553)
log(Distance) x Professional x Administration and Business —0.922* (0.289)
log(Distance) x Professional x Education —0.265 (0.320)
log(Distance) x Professional x Health 0.033 (0.253)
log(Distance) x Professional x Technology and Engineering —0.075 (0.366)
log(Distance) x Bachelor (CAS) x Agriculture and Basic Sciences —0.552 (0.447)
log(Distance) x Bachelor (CAS) x Administration and Business ~ —0.019 (0.289)
log(Distance) x Bachelor (CAS) x Education —0.543** (0.273)
log(Distance) x Bachelor (CAS) x Health 0.545** (0.253)
log(Distance) x Bachelor (CAS) x Technology and Engineering —0.521* (0.291)
log(Distance) x Bachelor (PS) x Agriculture and Basic Sciences ~ —0.749* (0.451)
log(Distance) x Bachelor (PS) x Administration and Business —0.570* (0.315)
log(Distance) x Bachelor (PS) x Education —0.577 (0.453)
log(Distance) x Bachelor (PS) x Health 0.377* (0.208)
log(Distance) x Bachelor (PS) x Technology and Engineering —0.837** (0.395)
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Table 5: Region-degree-field of study, estimation results -

continued from previous page

Outcome: Migration flow

Coeflicient Standard Error

(1) (2)

Within 5.074™ (0.931)
Within x Professional x Agriculture and Basic Sciences —0.418 (1.068)
Within x Professional x Administration and Business —0.926 (0.682)
Within x Professional x Education —0.103 (0.801)
Within x Professional x Health 0.672 (0.576)
Within x Professional x Technology and Engineering 0.136 (0.904)
Within x Bachelor (CAS) x Agriculture and Basic Sciences —1.487 (0.906)
Within x Bachelor (CAS) x Administration and Business 0.734 (0.691)
Within x Bachelor (CAS) x Education —0.993 (0.673)
Within x Bachelor (CAS) x Health 1.445* (0.616)
Within x Bachelor (CAS) x Technology and Engineering —1.098 (0.712)
Within x Bachelor (PS) x Agriculture and Basic Sciences —1.916** (0.923)
Within x Bachelor (PS) x Administration and Business —0.810 (0.731)
Within x Bachelor (PS) x Education —1.198 (1.094)
Within x Bachelor (PS) x Health 0.722 (0.523)
Within x Bachelor (PS) x Technology and Engineering —1.824* (0.942)
Contiguity 1.549* (0.864)
Contiguity x Professional x Agriculture and Basic Sciences —0.336 (1.020)
Contiguity x Professional x Administration and Business —0.985 (0.607)
Contiguity x Professional x Education —0.137 (0.806)
Contiguity x Professional x Health 0.358 (0.520)
Contiguity x Professional x Technology and Engineering —0.215 (0.758)
Contiguity x Bachelor (CAS) x Agriculture and Basic Sciences —1.631* (0.885)
Contiguity x Bachelor (CAS) x Administration and Business 0.407 (0.614)
Contiguity x Bachelor (CAS) x Education —0.814 (0.655)
Contiguity x Bachelor (CAS) x Health 1.325" (0.577)
Contiguity x Bachelor (CAS) x Technology and Engineering —1.251* (0.638)
Contiguity x Bachelor (PS) x Agriculture and Basic Sciences —2.048** (0.876)
Contiguity x Bachelor (PS) x Administration and Business —0.820 (0.602)
Contiguity x Bachelor (PS) x Education —0.821 (0.947)
Contiguity x Bachelor (PS) x Health 0.623 (0.491)
Contiguity x Bachelor (PS) x Technology and Engineering —1.914* (0.776)
Observations 37800

Year FEs v

Origin FEs v

Destination FEs v

Note: Standard errors clustered by region pair in parentheses. Number of observations in this model reflects
inter- and intraregional migration flows between the 15 Chilean regions, 6 categories of fields of study, and
4 degree types, and 7 time periods. The base category for higher education type is technical degree and for
field of study is an aggregated field that includes social sciences, law, humanities, arts and architecture. CAS
stands for Centralized Admission System, and PS stands for private system. *p < 0.1,"*p < 0.05,***p < 0.01

40



A Characterization of the Chilean Educational System
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Figure A.1: Freshmen enrollment composition by degree from different school type (2017)

Note: Own elaboration based on administrative data from the Ministry of Education, Chile.
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Figure A.2: Freshmen enrollment composition by fields from different school type (2017)

Note: Own elaboration based on administrative data from the Ministry of Education, Chile.
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Figure A.3: GPA distribution of freshmen students by degree (2011-2017)

Note: Own elaboration based on administrative data from the Ministry of Education, Chile.
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Figure A.4: GPA distribution of freshmen students by field (2011-2017)

Note: Own elaboration based on administrative data from the Ministry of Education, Chile.
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