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ABSTRACT

How does inward Foreign Direct Investment (FDI) impact school drop-out rates?
Current literature can not satisfactorily answer this question regarding Brazilian
municipalities as the central unit of analysis. Previous works have focused on researching
national-level data for all developing countries. However, different results may emerge while
studying Brazil due to differences regarding the type of FDI that enters the country. As
Multinational Enterprises (MNESs) in Brazil offer higher wages and employ more high-skilled
workers than their national counterparts, I argue that inward FDI increases the incentives for
students to stay in school as it increases the expected return for education. Thus, I expect that
receiving foreign direct investment will decrease secondary school drop-out rates in Brazilian
municipalities. To test this hypothesis, I employ fixed-effects models gathering relevant
social and economic data for 5,568 Brazilian municipalities between 2011 and 2019. The
results show that receiving FDI does not present statistical significance to explain secondary
school drop-out rates. This present research offers new insights into studies centered on the

local impacts of globalization.
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I. INTRODUCTION

On January 11th, 2021, US-based firm Ford Motor Company announced it would
terminate its productive activities in Brazil. One of its factories was in Camagcari, a
300,000-person municipality in the Northeastern state of Bahia. As a result, in 1 year, 12,000
people were fired, 20 million Reais per month stopped circulating in the local economy and
tax collection decreased by 130 million Reais (Souza, 2022). Besides the negative economic
effects, the city mayor also drew attention to the consequences for the education sector.
Schools and universities lost students — the rate of dismissals reached 50% in some courses
(Vieceli, Pitombo, 2022). The impact was such that the city had to open a refinancing of tax
debts for educational establishments.

In an increasingly globalized world, the expansion of firms beyond the boundaries of
their host country is getting easier and more common. Through Foreign Direct Investment
(FDI), an organization based in a country invests its capital, to control ownership in a
business or enlarge their productive assets, in another country. In the last 30 years, Brazil was
responsible for 3,5% of the world's total FDI, ranking fourth among developing countries
(The Global Economy, 2023).

Due to the positive impacts of such investment for the recipient country, namely
monetary injection and job creation, FDI is widely studied in the literature and presented,
through economic growth, as a means for development. Literature reviews state that most
studies, even for developing countries, show a significant and positive relation between FDI
and economic upturn (Almfraji, Almsafir, 2013). With this assumption, the majority of
academic work focuses on which factors attract more FDI, leaving a relative lack of literature
on its effects — besides the economic ones.

The relationship between education, an essential element of development research,
and foreign direct investment is understudied by scholars. The literature on FDI and
education is mainly ex-ante: if better educational standards attract more foreign investments.
The debate is whether developing countries can enhance their attractiveness for FDI by
pursuing policies that raise the population’s skill level. Empirical findings suggest that human
capital is a statistically significant determinant of FDI inflow, being one of the most
important factors with an increasingly higher relevance over time (Noorbakhsh, Paloni,

Youssef, 2001). However, understanding the interaction between FDI and education after this



investment is made helps to enlighten the debate on this type of economic inflow as a means
of development.

Theoretically, there is still a debate on the effects of inward FDI on education. Some
authors argue that FDI can reduce poverty through employment creation and generate human
capital development (Dunning, 1977; Hansen & Rand, 2006; Mankiw, Romer, & Weil, 1992),
as recipient countries are more likely to experience higher wages and increased demand for
skilled labor (Baterl & Sicherman, 1999; Slaughter, 2002). Others argue that the spill-over
effect may not be realized because Multinational Enterprises (MNESs) activities are often very
sophisticated to comprehend, generating a skill-biased development that limits human capital
gains and exacerbates inequalities (Te Velde, Morrissey, 2004).

Kaulihowa and Adjasi (2019) present how the empirical literature on FDI and
education still displays ambiguities. Some papers support the theoretical argument of a
positive relation between human capital and foreign direct investment, finding a positive
relation with primary, secondary, and tertiary education enrollment, holding the results in
developing countries (Dey, Mishra, 2018; Azam et al., 2015; Gittens, 2006). However, other
scholars show that there can be a negative relation between FDI and educational enrollment
for developing countries (Mughal, Vechiu, 2011).

Despite those studies, previous works have overlooked the local impacts of FDI,
concentrating its focus on a group of countries as a unit of analysis. With its specificities
regarding other developing countries, particularly the differences regarding the type of FDI
Brazil attracts, the country has yet to be specifically analyzed and may present different
results. Thus, it is crucial to evaluate the impact of FDI on educational levels in Brazilian
municipalities, to possibly mitigate any negative externality or foster this investment as a way
of raising educational quality, providing a better understanding of possible local policies in a
pertinent problem in the country.

When looking at educational indicators in Brazil, secondary education enrollment,
besides being compulsory since 2009, is still a relevant matter. In 2019, 7% of the population
between 15 and 17 years old was out of school, according to data from PNAD (Pesquisa
Nacional por Amostra de Domicilio). Moreover, according to the Brazilian Institute of
Geography and Statistics (IBGE), out of the 50 million people aged between 14 and 29 years,
20% had not finished any of the stages of primary education (GI, 2020). Therefore,
especially for Brazil, it is still relevant to understand what influences the decision of young

students to stay or drop-out of school.



Thus, this thesis seeks to address the following research question: How does inward
Foreign Direct Investment impact the school drop-out rate in Brazilian municipalities?

In the subsequent sections, I will argue that the literature on human capital theory can
explain the dynamic between FDI and school drop-out rates in Brazil. Through that lens, the
entrance of foreign direct investment increases the opportunity costs for working-age students
to drop out of school. As multinational enterprises (MNEs) generally offer higher wages,
students may perceive a bigger return for an extra year of education because foreign-owned
companies in Brazil employ workers with higher skills (that is, with at least a secondary
school diploma), increasing the demand for high-skilled individuals. This means workers will
benefit from these higher wages if they finish their schooling. Thus, I expect that inward FDI
in a municipality diminishes its high-school dropout rate.

Furthermore, I argue that if inward FDI is divided into high-salary and low-salary
sectors, the former will have a more relevant negative effect on school drop-out rates than the
latter. I expect this to happen because, as argued, students tend to stay in school if they
perceive a better salary after they finish their education. This implies that their opportunity
cost to drop out will be bigger if the MNE is from a high-salary sector, while this cost is
attenuated if the firm’s sector does not provide a relatively good salary compared to other
industries.

The following paper is divided as follows: Section II discusses the significant
scholarly contributions related to educational standards and FDI, and shows, also through the
literature about FDI in Brazil and the causes of school drop-out, how this thesis aims to fill an
overlooked scope of analysis: the study of Brazilian municipalities. In Section III, I present
the theoretical framework of this paper and argue that inward FDI diminishes the school
dropout rate in Brazil. Section IV describes the rationale behind my empirical strategy, where
I design fixed effects models combining pertinent social and economic variables for 5,568
Brazilian municipalities between 2011 and 2019. Section V presents the principal statistical
results deriving from my empirical model, and in Section VI, I discuss my results’ key
takeaways and implications. Later, Section VII stresses these thesis limitations and finally, in
Section VIII, I conclude this present research paper, also debating the space for future

research.



II. LITERATURE REVIEW

ILI. FDI IMPACT ON EDUCATIONAL STANDARDS

Some literature on the subject uses public education expenditure as a proxy for
educational development. Analyzing US state-level data from 1991 to 2000, Zhuang's (2013)
finds that a 1000-employee increase in foreign firms’ employment is associated with a $0,33
increase in local education expenditure per capita, implying a positive impact of FDI on
education. Further, studies on developing countries also found a positive result. Analyzing
data on India between 1990 and 2009, Kar (2013) shows that expenditure on higher education
is positively correlated with FDI inflows.

Besides its robust results, using government expenditure on education as a proxy for
education can be inadequate, as, for several countries, including Brazil, this expenditure in a
municipality is constitutionally established'. Besides more expenditure not guaranteeing
educational development, there is no significant variation in the percentage of the city's
revenue spent on education. The literature, thus, focuses on school enrollment as a proxy for
education.

Mughal and Vechiu (2011) study the impact of FDI inflows on tertiary education in
developing countries between 1998-2008. They argue that FDI in many developing countries
is export-led, implying an increasing specialization in low-value-added manufacturing
sectors, which requires cheap and unskilled labor. Through a Two-Stage Least Squares
(2SLS) method, they found that a 1% increase in FDI may lead to about 0.03-0.04% decrease
in tertiary enrollment (e.g. universities, colleges, technical training). This result is also
maintained for secondary school.

These results, however, are limited. Firstly, studying all developing countries with the
same dynamics can bias the discussion: the authors constantly present the sweatshops in
southern Asia to exemplify their argument of export-led FDI, although, in many developing
countries, including Brazil, those dynamics are not the same, as labor is not that relatively
cheap and may present better regulation, thus presenting different strategies for companies.

Furthermore, the authors do not differentiate FDI between sectors, which may present

" “The Union shall apply, annually, no less than eighteen, and the States, the Federal District and the
Municipalities twenty-five percent, at least, of the revenue resulting from taxes, including that from
transfers, in the maintenance and development of education.” Article 212, Constitution of the
Federative Republic of Brazil



different results and can be more helpful to understand the dynamic between the demand for
distinct types of workers and the decision to drop out of school.

There are also similar studies with different outcomes. Narrowing developing
countries to Africa, Kaulihowa and Adjasi (2019) examine the role that FDI could play in
human capital development. They find that inward FDI enhances primary education school
enrolment rates. However, the relationship is not linear: further increases will reduce primary
school enrolment rates. This positive link could also increase demand for secondary
education. Although, the authors’ results show no significant evidence to support the
hypothesis that FDI promotes secondary education. Conversely, tertiary education also shows
a non-linear effect: initially, it presents a negative relation until a certain point in which it
enhances tertiary enrolment. Finally, the results show that the effect is greater for
high-income countries when compared to low-income ones.

Further, Wang and Zhuang (2021) argue that FDI can have both positive and negative
effects on education, hypothesizing that the effect will depend on the quality of the host
country’s institutions and the type of FDI. The authors use a fixed-effect model and data from
42 developing countries between 1990-2015 on primary, secondary and tertiary enrollment
and FDI inflows per capita to test their hypothesis. They find that, for boys, secondary and
tertiary enrollment is not significantly influenced by inward FDI, while for girls, there is a
negative and significant effect. Further, they found that inflows from OECD countries has a
positive effect on secondary and tertiary enrollment rates, while this effect is negative for FDI
from non-OECD host-countries. These results presented can be further developed. As in the
authors’ recommendation for further research, they do not differentiate between sectors,
which could be insightful as different industries produce divergent scenarios. Additionally,
“Latin America and the Caribbean” is the only region in which the result is not statistically
significant, which has already been challenged.

To bring it closer to Latin America, Ibarra-Olivo (2021) investigated whether, in
Mexico, the higher wages offered by foreign firms affected the educational outcomes of
15-year-old students when FDI arrived in their municipality between 1993-2008. The author
argues that these youths are more likely to drop out of school if they observe an increase in
wages for unskilled jobs offered by MNEs, increasing the opportunity cost of further
education. He uses cross-sector FDI-induced temporal variation in returns to education for
different types of jobs in different sectors. The paper finds that inward FDI is significantly

associated with lower enrolment rates for both manufacturing and services sectors. However,



the results from a Brazilian case study can differ from Ibarra-Olivo's due to the different types

of FDI each country attracts.

ILIL FDI IN BRAZIL: CHARACTERISTICS AND DYNAMICS

Castro et al. (2013) aim to analyze the determinants of foreign direct investment
inflows to the Brazilian and Mexican economies between 1990-2010. They use lagged GDP,
trade liberalization, exchange rate and commodities prices to observe possible determinants
of inward FDI in both countries. The main difference they find is related to GDP: while in
Brazil, it was the primary determinant, in Mexico, although significant, it had little influence,
which may be linked to the strong dependence of the Mexican economy on the US market.
Therefore, the author argues that companies adopt a market-seeking strategy in Brazil, while
in Mexico, they seek efficiency by using relatively cheap labor to export to the neighboring
United States.

Further, Angelo et al. (2010) corroborate with this literature. The authors argue that
the evolution of the consumer market and the strength of consumer sales are more important
factors for inward FDI in Brazil than exchange rates and country risk. They use a two-stage
least squares (TSLS) regression, with monthly data on consumer sales, economic indicators
and FDI flows between 2000-2007, and find that a 1% change in sales in a year implies an
increase of 1.75% in FDI. Therefore, as the FDI inflow to Brazil is generally due to its
consumer market, this paper’s results can differ from Mughal and Vechiu’s (2011) and
Ibarro-Olivo’s (2021) studies about developing countries and Mexico, respectively.

The literature on FDI in Brazil enlightens other specific dynamics. Rodriguez-Pose
and Arbix (2001) show, through a case study, how FDI in Brazil has been surrounded by
bidding wars (e.g. tax breaks, subsidies) between state and municipal governments to attract
new factories and investment, leading to a race to the bottom in terms of labor standards and
emphasizing short-term benefits over long-term ones. Also, Owen (2019) studies how inward
FDI affects electoral support for incumbent parties in Brazilian mayoral elections. Using
logistic regressions, she finds that incumbents are 6,9% more likely to win reelection if they
attract FDI, implying that local politicians have incentives to attract foreign investment in
Brazil. Both dynamics are important to notice as a deterioration in labor standards can
increase the school dropout rate, and the electoral incentive for mayors to attract FDI to their

city can exacerbate this relation.



The entrance of a foreign company alters the opportunity cost to get educated as they
offer higher average wages than their domestic counterparts in Brazil. Hijzen et al. (2013)
studied the effects of foreign ownership on wages, employment and worker turnover rates.
Through a propensity score matching in combination with difference-in-differences methods,
their results show that, controlling for company characteristics, the wage gap between MNEs
and domestic firms in Brazil is 150% greater for foreign-owned firms, a result that is lower
for developed countries (Hijzen et al., 2013). The scholars argue that the size of the wage
difference is likely to be associated with increases in the hiring of relatively skilled or, at
least, highly paid workers. Thus, the higher salary MNEs offer can disincentivize students

from dropping out of school.

ILIII. SCHOOL DROP-OUT IN BRAZIL: CAUSES, IMPACTS AND
POLICIES

The literature converges on the leading causes of school drop-out in Brazil. Collecting
data from PNAD, Salata (2019) finds that a 100 Reais increase in per capita income decreases
the chances of dropping out by approximately 6%. Further, the author shows that each
additional year of schooling of the student’s parents reduces the chances of dropping out by
13%. According to Soares et al. (2015), on one hand, working to help the family also
increases dropout rates by 41% for female students and 97.4% for male students, while on the
other hand, perceiving better job opportunities related to more years of education decreases
the chances of dropping out.

The connection between labor market conditions and secondary school dropout rates
in Brazil is studied by Duryea (2003). The author studies whether the response of children's
time allocation to labor market opportunities changes during a crisis. Through a bivariate
probit model, she finds that employment rates for 14 to 16-year-old boys and girls in urban
Brazil increase as local labor market opportunities improve. The authors’ results show that a
20% increase in the state average wage of less skilled workers is associated with a 1.6%
decrease in the probability of attending school, suggesting that opportunity costs draw
children away from schooling.

Furthermore, Dureya’s results also show that deteriorations in labor market conditions
that depress family income do not appear to push children into the labor force and out of
school because declining opportunity costs for children offset them. As parents’ labor

incomes fall, so do the prospects for children to raise income. Thus, it is possible to
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understand how vital opportunity costs are for young students when deciding whether to stay
in school.

Previous works show the impacts of deciding to drop out of school. Mussida et al.
(2019) analyze the impact of secondary school drop-out on the work outcomes of young
people in ten developing countries, including Brazil. Through a multinomial probit model
from 2012 to 2016, the authors find that Brazil shows one of the most significant negative
impacts of secondary school dropout on non-elementary employment perspectives, reducing
the probability by 40.1%. Further, Garcias and Kassouf (2021) studied intergenerational
educational and occupational mobility in Brazil through the International Labor
Organization's school-to-work transition survey. For young males, upon completing high
school, there is a 12.5% increase in earnings compared to young men without high school —
this number gets to 51% for girls (Garcias, Kassouf, 2021). Finally, they present that
completing secondary school increases the likelihood of working by 7.7 percentage points.
Thus, understanding this phenomenon to design effective policies is also essential for the
economic development of Brazil.

One of the most successful policies to contain school evasion is the Bolsa Familia
program (PBF). This Conditional Cash Transfer (CCT) program targets families with an
income per capita below 218 Reais (U$ 44). Besides the standard cash transfer, the program
offers variable benefits, for example, if the family has a pregnant woman, childrens and/or
teenagers. However, the family responsible will only receive this extra benefit if, when
having a child/teenager at home, each one from 6 to 15 is enrolled in school and attends at
least 85% of school days.

The literature on Bolsa Familia shows how effective the program is. Using
school-level data, Glewwe and Kassouf (2011) evaluate the program's impact on enrollment,
drop-out rates, and grade promotion at the primary and lower secondary levels. The authors
estimate that Bolsa Familia has increased enrollment by 6.5%, lowered dropout rates by 0.4%
and raised grade promotion rates by 0.3%. Thus, the PBF is essential to analyze the students'
decision to get educated.

In conclusion, this literature review shows that the research question this thesis seeks
to answer has yet to be satisfactorily enlightened. The papers presented about FDI and
education provided insightful results and information. However, as argued above, they are

limited to predicting the effects of FDI on school drop-out rates in Brazilian municipalities.
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III. THEORY, ARGUMENT AND HYPOTHESES

IILI. THEORETICAL FRAMEWORK

This paper is based on the literature of the Human Capital theory. According to
Goode, human capital can be defined as knowledge, skills, attitudes, aptitudes and other
acquired traits contributing to production (Goode, 1959 apud Fleischhauer, 2007). I will focus
on (1) the literature that predicts the connection between FDI and human capital through the
supply side framework and (2) the theories that model individuals as investing in skills in
response to the expected returns to education, based on Becker (1964) and Mincer (1974).

According to Kaulihowa and Adjasi (2019), there are two main frameworks regarding
the link between FDI and human capital development: the demand and supply sides. The
former argues that the three channels FDI stimulates human capital development are
technology transfer, spill-over effects and investment in physical capital. Conversely, the
latter argues that FDI can promote human capital development through formal and informal
training. As this paper focuses on the incentives to get educated, the supply framework
appears adequate as I do not discuss technology transfer and spill-over effects to domestic
firms in detail.

The supply side impact of FDI on human capital development, following Soltanpanah
and Kamiri (2013), presumes that foreign firms are biased toward skilled labor, which, as
shown in the literature review, is also the case for Brazil. Furthermore, the authors argue that
the entrance of foreign direct investment increases wages and demand for labor due to its
pro-skill bias, which consequently creates an environment for capacity development in terms
of education. This will increase the demand and wages for skilled labor, and, to catch up with
the now limited supply, it creates an incentive for the local labor force to acquire human
capital by getting educated. Through this channel, FDI will increase the demand for skill
development.

Additionally, through the lens of expected returns to education, FDI also increases
wages for the local labor force. On Becker’s model, individual investments in human capital
involve initial costs in order to gain a return on this investment in the future. The key element
for the author is that education is an investment of time and foregone earnings for higher rates
of return in later periods (Fleischhauer, 2007). Becker’s takeaway is essential to understand
the student’s decision to stay or drop out of school when a MNE enters their city. The

decision depends on his expected initial cost of foregone earnings, which is high as dropping
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out generally translates into starting to work and receiving money. Also, it depends on the
expected return in the future that this potential job could offer, which, with the entrance of a
MNE in their city, is now higher than before that investment.

More specifically, the microlabor literature studies the rate of return to education by
measuring the extra earnings of a worker for an additional year of schooling and training. For
Mincer (1974), if the only costs of an additional year at school are foregone earnings and if
the income increase is constant over life, the logarithm of earnings is linearly dependent on
the years of schooling (Fleischhauer, 2007). The Mincerian wage equation is widely studied
in the literature. In a literature review on returns to education, Ashenfelter, Harmon, and
Oosterbeek (1999) report 96 estimates from 27 studies regarding nine different countries. The
scholars find that the average return estimate for an additional year of education ranges from
6.6% to 9.3%, which tends to be higher for developing countries. According to Acemoglu
(2002), the individual return to education also changes over time due to the increased
interaction between demand for and supply of workers at each qualification level. Therefore,
we can expect FDI to alter the individual return for education in Brazil.

Concluding, it is possible to understand how the human capital theory literature and
the supply-side framework on FDI and education predict that foreign direct investments
increase the demand for skilled labor and wages for that specific workforce, ultimately

increasing the incentives to get educated.

IIL.II. ARGUMENT

The main argument of this thesis is that municipalities that receive foreign direct
investment experience lower secondary school drop-out rates. That is, human capital theory,
specifically (1) the supply framework on the link between FDI and education and (2) the
individual expected returns to education, illustrates the dynamics between FDI inflows and
secondary school drop-out rates in Brazilian municipalities.

Following this theoretical framework, FDI inflows in Brazil would elevate the
incentives to get educated by increasing wages and the demand for skilled-labor, leading to a
decrease in secondary school drop-out rates. That is, the entrance of foreign direct investment
is expected to increase the return rate on investments in education. Consequently, students’
decision to drop out of school will diminish as they perceive higher returns for staying in
school. Despite some literature arguing that foreign investment increases the drop-out rate in

developing countries, I expect different results.
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Due to the determinants of FDI in Brazil, mainly driven by its consumer market and
not by production to exportation, most companies that invest in the South American country
are “Capital Intensive” instead of the “Labor Intensive” investment generally made in other
developing countries. As Hijzen et al. (2013) stated, “In Brazil, there appears to be a clear
pro-skill bias in the employment growth when the firm is foreign-owned", meaning that
MNEs usually hire high-skilled workers who ultimately need a high-school diploma.
According to the authors, the size of the wage difference between MNEs and national-owned
firms is likely to be associated with increases in the hiring of relatively skilled or at least
highly paid workers. Thus, it is possible to analyze how the supply framework on FDI and
human capital is adequate to answer this paper’s research question, as, in Brazil, FDI also
increases the demand for high-skilled workers.

It is also possible to understand the importance of the Human Capital theory for the
Brazilian case through the literature on the expected return to education. Glewwe and
Kassouf (2011) estimate, through 2004 PNAD data, that an additional year of schooling raises
wages by 11%, which implies a 16—-17% increase among the poorest third of the population.
Further, Garcias and Kassouf (2011) also find that, when completing higher education,
students’ earnings more than double (147%) compared to those who did not complete high
school.

Even if the need to work is a cause of dropping out of school, FDI will not increase
drop-out rates. As stated by Soares (2015), students who work are less likely to remain in
school than those who just study. However, the author shows that perceiving better job
opportunities related to more years of schooling is associated with lower drop-out rates.
Through the theoretical framework presented in this paper, I expect the second dynamic to
better explain the relation between FDI and drop-out rates. As previously stated, MNEs in
Brazil usually hire high-skilled workers. Therefore, the entrance of a foreign firm may not
impact the students’ immediate return if they drop-out, as they will not meet the required
standards to be hired. As they perceive better job opportunities — that is, the better wages
offered by MNEs — related to more years of schooling, drop-out rates will diminish.

Following the argument regarding the expected return for education, if the type of
FDI is divided by the economic sector’s mean salary, I expect different results within them.
Differentiating the entrance of FDI between the ones who offer a relatively high salary and
those who offer a lower one, the effect on the students’ decision to get educated will be more
relevant by the former than the latter. By taking into account the sectors that already offer

higher wages and increase the incentives to get educated, the impact of inward FDI from that
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same sector tends to increase the negative effect of this entrance on drop-out rates even more.
Conversely, sectors with a lower mean wage tend to attenuate this effect as the expected
return of education will be smaller. Thus, the opportunity cost of staying in school is more
prominent when the inward FDI is from an industry with a higher mean salary than when an
industry does it with a lower one.

For robustness, I conduct the same models for each academic year in which the base
age is 14 years old or above’, as it is the legal work age in Brazil® and also the population
more likely to drop-out of school (Salata, 2019). I expect the negative relation presented for
the analyses on the total rate for high-school students to be maintained. However, following
the theoretical framework presented, I expect that the impact of FDI on drop-out rates is more
relevant for the years closest to graduating high-school. That is, the smallest effect should be
for ninth-grade students and the biggest for those in third-grade. For students closer to
graduating, the return of an additional year of schooling is higher because it ultimately
defines if the student has completed secondary education and thus, if they can enter the job
market which offers higher wages. For first-grade students, for example, the return is
attenuated, as they still face two more years until graduation and, if they decide to drop-out in
the next year, this additional year of education may not impact in terms of job opportunities
as if they drop-out in the last academic year.

Finally, it is important to notice the limitations of this argument. As already attested
by the literature, there are many causes and explanatory factors for drop out (Salata, 2019).
The reasons include intra and extra-school factors and are also very individual and
challenging to estimate, such as lack of motivation, not having adequate transportation to
school, etc. Therefore, this thesis does not expect to report a causal relation between FDI
inflows and school drop-out rates, but rather, for it to be one of the reasons that influence

these rates in Brazilian municipalities.

2 According to UNICEF (2018), the adequate age for each academic year in Brazil goes as follows: (1)
Ninth-grade: 14; (2) First-grade: 15; (3) Second-grade: 16; (4) Third Grade: 17.

% The Federal Constitution considers the lowest worker in the range of 16 to 18 years (article 7, item
XXXI). The minimum work age is 14 years, provided that the minor is hired as an ‘apprentice’.
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ILIII. HYPOTHESES

Therefore, this thesis will test two hypotheses:

HI: Inward Foreign Direct Investment decreases Brazilian municipalities’

high-school drop-out rates.

H2: Inward FDI from a high-salary sector decreases Brazilian municipalities' total
high-school drop-out rates more significantly than when the FDI is from a low-salary

sector.

IV. EMPIRICAL STRATEGY

In order to test these hypotheses, I evaluate the relationship between inward FDI and
secondary school drop-out rates by employing a cross-municipality analysis from 2011 to
2019. The dataset covers 5.568 observations per year. I use the total high-school drop-out rate
as my dependent variable and a dummy variable indicating if the city received FDI inflows as
my independent variable. Moreover, I control the model with GDP per capita, population,
education of the adult population and Bolsa Familia beneficiaries’ variables. The following
section is divided into two main parts: firstly, I present the variables and dataset used in the
empirical strategy, and secondly, I explain the econometric model employed to assess the

relationship between the independent and dependent variables.

IV.II. DATA

The dataset created for this paper covers the 5.568 municipalities in Brazil from 2011
to 2019. In this research, I use total high-school drop-out rates as my dependent variable and
a dummy variable indicating if the city received FDI as my independent variable. As control
variables, I use (1) GDP per capita, (2) The number of workers in the formal market with a
high school diploma as a proxy for the education of the adult population, (3) Population and

(4) Beneficiaries of the Bolsa Familia program, per municipality.
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The dependent variable, total secondary school drop-out rate, is from INEP*’s
database. “Taxas de Rendimento Escolar” covers the percentage of people enrolled in school
that have dropped-out in each Brazilian municipality by rural/urban area and public/private
school. However, this paper uses only the dropout rate per total schools in the municipality
due to a lack of data and specific city characteristics. Thus, the main variable is the mean of
total high-school drop-out rates across schools per city. Also, I will use the drop-out rate of
specific academic years, from the 9th grade of Elementary School to the 3rd grade of High
School, as it covers the legal work-age in Brazil.

The independent variable “FDI inflows” is from a dataset provided by the Brazilian
Trade and Investment Promotion Agency (Agéncia Brasileira de Promogdo de Exportagoes e
Investimentos - APEX). Between 2011 to 2021°, it presents the date the investment was
made, divided by municipality, host country and sector. To test every hypothesis, the dataset
created has one variable indicating if the city received FDI and other two dividing between
high and low-salary sectors, made through their CNAE® number. All variables regarding FDI
will be lagged, as the effect of this investment is expected to occur gradually.

The division between high and low-salary sectors was made based on data from RAIS
(Annual Report on Social Information). This dataset provides the mean salary of every sector
based on their CNAE number and the mean salary of all sectors, which is approximately 2,9
Brazilian minimum salaries (R$ 2894,2). Thus, “high-salary sectors” exceed this value while
“low-salary sectors” are those below it. For this division, the base year is 2019 for more
cohesion throughout the period of analysis.

As control variables, I use data concerning economic and social situations. Firstly, I
use GDP per capita and population, both from IBGE. Secondly, I collect from RAIS the
number of workers in the formal market with a high school diploma per municipality as a
proxy for the education of the adult population, to control for social reasons that could
influence the decision to drop out of school. Finally, data on beneficiaries of the Bolsa
Familia program are retrieved from SENARC (National Office of Citizenship Income).

Table 1 presents the summary statistics of each variable used on the dataset.

* The “Instituto Nacional de Estudos e Pesquisas Educacionais Anisio Teixeira (INEP)” is the federal
body responsible for educational evidence, acting in statistical research in educational indicators.

® In this paper, the years of 2020 and 2021 will be excluded due to the Covid-19 crisis and its impacts.
® Classificagdo Nacional de Atividades Econémicas. It is an instrument of national standardization
through codes of economic activity used by the various organs of the Brazilian Tax Administration.
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Table 1: Summary Statistics

Statistic N Mean St. Dev. Min Max
Total High-Scool Drop-out Rate 50,094  7.742 6.036 0.000 53.500
FDI Inflows 50,094 0914 29.992 0 2915
High Salary FDI Inflows 50,094 0515 19.154 0 1,833
Low Salary FDI Inflows 50,094 0.399 11.033 0 1,082
GDP per capita 50,094 19,668.000 21,442.340 301.600 815,697.800
Population 50,094 36,463.920 214,502.900 781 12,252,023

Adult Population Educational Level 50,094 3,971.289 37,883.190 0 2,297,008
Log Bolsa Familia Beneficiaries 50,094 7,308.770 24,180.990 2 1,299,715

Ninth Grade Drop-out Rate 50,094 3.683 3.885 0.000 48.300
First Grade Drop-out Rate 50,094 9.856 8.005 0.000 63.800
Second Grade Drop-out Rate 50,094 7.271 6.318 0.000 73.100
Third Grade Drop-out Rate 50,094 4.960 5.060 0.000 71.800

I expect to find some limitations in my research regarding its data. Some may
recommend using the monetary value of FDI inflows. However, as the literature
acknowledges, finding data about foreign direct investments at the municipal level is
exceptionally difficult’. Also, adding other control variables for school drop-out would give
the model more robustness. Although, they are limited due to the unit and period of analysis

of this paper, and the most relevant ones, as stated by the literature, are already included.

IV.I. ECONOMETRIC METHOD

In order to test those hypotheses, 1 use fixed-effect models, according to
Huntington-Klein (2021). In the literature, this method is used to measure the impacts of FDI
on educational standards (Wang, Zhuang, 2021) and recommended when analyzing
times-series-cross-section (Beck, Katz, 2011; Beck, Katz, 1995).

As presented by Huntington-Klein (2021), fixed effects is a method of controlling for
variables, whether observed or not, as long as they stay constant within some larger category.
That is, fixed effects estimate variation within individuals and not between them: it compares
the same individuals across time and controls for any variation from fixed variables. This
model assumes that unobserved variables within the individual can bias the measures and
thus need to be controlled. Therefore, it considers that each individual error term would not
be correlated with ones from other individuals.

For this paper, it means that changes in the drop-out rate in one municipality do not

relate to changes in others since each city has specific characteristics that influence the

" “As it is commonly known in the FDI literature (Chen et al., 2019), regional data on the location and
origins of MNCs is usually not readily available” (POLLONI-SILVA et al., 2021).
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impact of different explanatory variables. This rationale is adequate, as the drop-out rate is
affected by unobserved variables, such as location and demography®, that does not change
over time. Thus, as fixed effects is recommended when the research question focuses on
identifying the effects of a time-varying independent variable on the also time-varying
dependent variable while controlling for time-invariant individual-level characteristics which
can bias the results (Huntington-Klein, 2021), this method is adequate to evaluate the impact
of FDI on the school drop-out rate in Brazil.

Graph 1 indicates the linear relationship between the independent and dependent
variables. Each dot represents a specific municipality across 2011-2019. The regression line
shows a downward trend between FDI and the logarithm of secondary school drop-out rates.
In other words, it indicates that higher FDI inflows would lead to lower drop-out rates in
high-school years across Brazilian municipalities. These preliminary results confirm this
paper’s hypothesis. However, it is important to notice that an ordinary least squares (OLS)
regression does not account for unobserved heterogeneity and cannot control for other
omitted variables that influence the dependent variable. Thus, this paper will use the

fixed-effects model to present more robustness.

Graph 1: Secondary School Drop-out Rates and FDI OLS Regression
Per Municipality

Log Total High School Drop-out Rates

FDI Inflows

In this paper, the main independent variable, FDI inflows, is transformed into a
dummy variable, in which “1” represents that the city received FDI at that specific time, and
“0” otherwise. This is also done for high-salary and low-salary FDI categories. As receiving

FDI is a rare phenomenon in a Brazilian municipality, having a dummy variable creates a

8 As presented by Salata and Soares et. al., demographic reasons, such as sex and race, can
influence the chance to drop-out. As these dynamics are not expected to vary across the time-period
analyzed, the Fixed-Effect model is adequate to control for this matter.
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precise treatment and control group for my research, capturing the estimation I want to make
about FDI more effectively. It also helps to deal with a skewed distribution where most
values are 0, as seen in Graph 1. In the Appendix, I also present the main results for using the
number of FDI inflows as the main independent variable, which ultimately do not vary much
in intensity and direction.

Graph 2 summarizes the distribution of the logarithm of drop-out rates across
municipalities that did not receive FDI (0) and the ones that did (1). We can observe that the
median value is higher for this paper’s control group than its treatment. That is, cities that
receive FDI tend to experience a lower secondary school drop-out rate than the ones that do
not. This trend corroborates this thesis's central hypothesis. However, it is important to

encounter control variables that may also be affecting the dependent variable.

Graph 2: Boxplot Dummy FDI and Secondary School Drop-out Rates

4

Secondary School Drop-out rate (log)

Inward FDI

Further, the FDI variable will be lagged for two main reasons. Firstly, it helps to
mitigate potential endogeneity problems, such as unobserved time-varying factors and
omitted variables, which may impact both the dependent and independent variables, as it
introduces past values of the independent variable (FDI) as one of the explanatory factors for
the current dependent variable (secondary school drop-out). Secondly, there is theoretical
reasoning, as I expect that the impact of FDI on the students’ perception of better job
opportunities occurs gradually.

To deal with nonlinearities, I used the log transformation for the dependent variable,

total high-school drop-out rates, and all control variables: GDP per capita, population,
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education of the adult population and Bolsa Familia Beneficiaries. As presented in Table 1,
these variables’ standard deviations present a relatively big magnitude compared to their
mean. Further, for the GDP per capita and population variables, it helps to deal with variables
that operate on multiplicative scales. In terms of skewed distributions, using a log is also
helpful to deal with variables of school drop-out, education of the adult population and Bolsa
Familia beneficiaries because they present most values concentrated at lower ends. In the
Appendix, I present all variables distribution before and after log is applied. This
transformation makes the variable estimates lower than the original and the distribution
normalized. Consequently, it deals with outliers and results more balanced.

Thus, following the empirical strategy and data specifications, the regression equation
of this thesis is presented below:

Log School Dropout Ratem = BO + Bl Lagged FDI inflowmt

t
+ Bz' Log GDP per capitamt + [33. Log Populationmt

B4. Education of the adult populationmt + BS. Log Bolsa Familia beneficiariesmt + €.

It is important to note possible threats to methodology. As also stated in the argument,
the empirical strategy presented does not aim to find a correlation between FDI and
secondary school drop-out rates. Besides the difficulty of measuring this phenomenon, there
is an issue linking the interaction between the independent and dependent variables:
endogeneity. The literature has found that human capital is one important determinant of FDI
inflows (Noorbakhsh, Paloni, Youssef, 2001), and thus, the relationship between school
drop-out and FDI may introduce simultaneity by which variables influence each other. Using
lag for the inward FDI, despite mitigating other endogeneity problems, may not fully address
other problems, such as reverse causality. Thus, as fixed-effect models are not able to deal

with these issues, I focus on finding the direction and intensity of the relationship.

V.  EMPIRICAL RESULTS

V.I. TOTAL HIGH-SCHOOL DROP-OUT RATES

The regression table below (Table 2) reports the statistical findings derived from my
previously discussed empirical model. The results show a positive but statistically

insignificant relation between total high-school drop-out rates and inward FDI in Brazilian
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municipalities, rejecting Hypothesis I that receiving FDI inflows would decrease secondary
school drop-out rates — the control variables, on the other hand, present statistical
significance, as already stated in the literature.

As presented in Model 1, with no control variables, FDI inflows have a negative and
statistically significant impact on high-school drop-out rates of -0.036. This result would
confirm the main argument and hypothesis 1 of this thesis. However, after adding all control
variables, in Model 5, inward FDI loses its significance and presents a positive effect of
0.004. This means municipalities receiving foreign direct investment experience higher
secondary school drop-out rates - however, it also reports that FDI does not significantly

impact secondary school drop-out rates over time.

Table 2: Total FDI Inflows and Total High School Drop-out Rates
Dependent variable:
Total High School Drop-out Rates
(©)) 2 (3) [©) (5)

Lagged FDI Inflows 20.036™ 0014 0.003 0.003 0.004
0.014) 0.014) 0.014) 0.014) 0.014)
Log GDP per capita -0.583""" -0.514™* -0.507""" 0.496™"
0.011) 0.011) 0.012) 0.012)
Log Population -1.466™" 1452 -1.509™""
0.073) 0.073) 0.074)
Log Adult population educational level -0019™ 0018"
(0.010) 0.010)
Log Bolsa Familia Beneficiaries 0.071**
0.013)
Observations 50,093 50,093 50,093 50,093 50,093
R? 0.0001 0.061 0.070 0.070 0.070
Adjusted R? 0.125 -0.056 -0.047 -0.046 -0.046
F Statistic 6.373™" (df = 1; 44526) 1,455.282""" (df = 2; 44525) 1,113.646""" (df = 3; 44524) 836.290"™"" (df = 4; 44523) 675.004"™" (df = 5; 44522)

Note: *p<0.1; **p<0.05; ***p<0.01

To test Hypothesis 2, 1 divide the total inflow of foreign direct investment through
high and low-salary sectors. The results presented in Table 3 show that FDI inflows from
high-salary sectors also present a positive but statistically insignificant effect on total
high-school drop-out rates. Notably, in Model 1, receiving FDI from high-salary sectors
presents a negative and statistically significant effect on high-school drop-out rates, having a
negative impact of -0.041. Although, in Model 5, with all control variables, the result loses

significance and presents a positive relation of 0.003.
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Table 3: High Salary FDI Inflows and Total High School Drop-out Rates

Dependent variable:
Total High School Drop-out Rates
[¢8) ) 3 4) 5)
Lagged High Salary FDI Inflows 0.041™* 0017 0.002 0.002 0.003
0.018) (0.018) 0.017) 0.017) 0.017)
Log GDP per capita -0.583""" -0.514™" 0.507"*" 0.496™"
0.011) 0.011) 0012) (0.012)
Log Population -1.466"" 14527 -1.508"™"
0.073) (0.073) (0.074)
Log Adult population educational level 0.019"* -0.018"
0.010) (0.010)
Log Bolsa Familia Beneficiaries 0071
(0.013)
Observations 50,093 50,093 50,093 50,093 50,093
R? 0.0001 0.061 0.070 0.070 0.070
Adjusted R? -0.125 -0.056 0047 -0.046 -0.046
F Statistic 5.058"" (df = 1; 44526) 1,455.238""" (df = 2; 44525) 1,113.637""" (df = 3; 44524) 836.284™"" (df = 4; 44523) 674.995""" (df = 5; 44522)
Note: *p<0.1; **p<0.05; ***p<0.01

Finally, Table 4 shows that inward FDI from low-salary sectors also presents a

positive but statistically insignificant impact on total secondary school drop-out rates and

initially presents a negative and statistically significant effect on the dependent variable.

More interestingly, the results showed on Model 1 estimates that inward FDI from low-salary

sectors has a smaller and less significant effect on secondary school drop-out rates than

inflows from high-salary firms. This would confirm the second hypothesis of this paper.

However, as in previous models, the result loses its significance after adding all control

variables, and thus, Hypothesis 2 is also rejected.

Table 4: Low Salary FDI Inflows and Total High School Drop-out Rates

Dependent variable:

Total High School Drop-out Rates
[©)] () 3) @

)

Lagged Low Salary FDI Inflows -0031* -0.013 0.002 0.001 0.002
0.016) 0.016) 0.016) (0.016) (0.016)
Log GDP per capita -0.583""" -0.514™" 0.507""" -0.496"™"
0.011) 0.011) 0.012) 0.012)
Log Population -1.466""" -1.452"" -1.508""*
0.073) (0.073) (0.074)
Log Adult population educational level -0.019™ 0.018"
(0.010) (0.010)
Log Bolsa Familia Beneficiaries 0.071***
0.013)
Observations 50,093 50,093 50,093 50,093 50,093
R? 0.0001 0.061 0.070 0.070 0.070
Adjusted R? -0.125 -0.056 -0.047 -0.046 -0.046
F Statistic 3.592" (df = 1; 44526) 1,455.078™"" (df = 2; 44525) 1,113.635™™" (df = 3; 44524) 836.283""" (df = 4; 44523) 674.992""" (df = 5; 44522)

Note: *p<0.1; **p<0.05; ***p<0.01

All control variables are statistically significant, which is expected, as shown in the

literature on the causes of school drop-out in Brazil. Further, GDP per capita, Population and

Adult population educational level all have a negative impact on school drop-out, as
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anticipated. Bolsa Familia beneficiaries, nonetheless, present a positive effect. Although not
aligned with the literature on the subject, this result will be discussed in Section VI.
Ultimately, the results show that, for Brazilian municipalities, FDI inflows (total and
divided by sectors’ mean salary) have a positive but insignificant effect on total high-school
drop-out rates. For that reason, hypotheses 1 and 2 prove to not be valid for this research,

rejecting the main argument of this thesis.

V.II. ROBUSTNESS CHECK: SPECIFIC ACADEMIC YEARS

For robustness, I also conduct tests for four specific academic years: (1) Ninth-grade,
(2) First-grade, (3) Second-grade, and (4) Third-grade. With this analysis, I check if the
results for the total rate of high-school maintains for each year and can better understand the
age and academic year impacted the most by FDI inflows when it comes to dropping out of
school. If some specific year shows a different dynamic, it will present significant policy
implications. However, the statistics for these models maintain the same results presented for
total high-school drop-out rates, invalidating Hypothesis 1 and Hypothesis 2. The regression
tables with the detailed results for all models are included in the Appendix.

The results for ninth-grade rates show that total FDI inflows have a positive and
statistically insignificant effect on drop-out rates of 0.003. Dividing total FDI per sector
through its mean salary, “high-salary” inflows have a positive impact of 0.0002, while the
result is 0.0002 for “low-salary” sectors. Thus, the results for the first year before high-school
follow the same path as the study for secondary school rates.

Analyzing first-grade numbers, results show that total FDI inflows have a positive and
statistically insignificant effect of 0.0004 on drop-out rates. FDI from high-salary sectors
maintains a positive and insignificant effect of 0.001, although, for low-salary firms the
impact is negative but also insignificant of -0.006. For second grade, total FDI inflows also
have a positive and statistically insignificant effect of 0.016 on drop-out rates. The result
presents the same path for different sectors: 0.016 for high-salary firms and 0.018 for
low-salary firms.

Finally, analyzing third-grade drop-out rates, inward FDI presents different results
from previous models, following this paper's main argument and hypotheses. Total FDI
inflows, although also statistically insignificant, present a negative effect on drop-out rates of

-0.006. Further, for FDI from high-salary sectors, the impact is -0.008, and for inward from
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low-salary firms, the impact is attenuated to -0.002. Both categories do not present statistical
relevance.

Thus, results from inward FDI's impact on drop-out for specific academic years show
that, besides for third grade, the results follow the same path as the primary model presented
for total high-school rates, having a positive although insignificant impact on the dependent

variable.

VI. DISCUSSION AND IMPLICATIONS

The empirical findings of this paper show that receiving FDI inflows presents a
statistically insignificant and positive relation to secondary school drop-out. This result
rejects the main argument of this paper that FDI inflows decrease secondary school drop-out
rates as they increase the incentives to get educated. It is worth discussing two dynamics that
may have invalidated my hypothesis regarding intensity and direction.

Firstly, the statistical insignificance of FDI inflows on drop-out rates could be
explained by the small number of these investments made in Brazilian municipalities.
Through the theoretical framework of this paper, I argued that the entrance of a MNE in a
municipality would increase the returns to education, and consequently, fewer students would
drop out of school. However, having cities as a unit of analysis, the number of FDI is diluted
into a relatively small treatment group. That is, for those cities that receive FDI, the job
opportunities offered by MNEs are scarce relative to the municipality's population. Therefore,
the expected return to an additional year of education may not vary significantly with the
entrance of FDI in a municipality, not impacting drop-out rates.

Also, as MNEs in Brazil usually hire high-skilled workers, only completing secondary
school might not be relevant for those firms. Thus, the incentive that FDI might produce is
for students to enroll in tertiary school. For that reason, the expected return for an additional
year of education might not be impacted by FDI for secondary school students.

Secondly, the positive effect of FDI inflows on drop-out rates might be capturing job
creation for low-skilled workers. Following the theoretical framework of this thesis, the logic
behind this alternative explanation is that FDI inflows could also capture economic activity.
When a foreign firm enters any city, it will also generate a spill-over effect to other sectors of

the local economy. For example, the demand for workers in restaurants, transportation, and
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cleaning services will also increase to attend the MNE and its employees. What the student
may perceive, then, is not the better wage in the long term offered by the MNE if they stay in
school, but an increased demand for jobs that, by dropping out, they could start receiving
money immediately. In that sense, the incentive promoted by inward FDI would be to drop
out of school, as the expected foregone earnings if the student stays in school would increase.
The relation between the increase in low-skilled jobs and the decrease in the probability of
attending school was already reported by Duryea (2003).

The results regarding different categories of FDI present the same path as the total
FDI variable, rejecting Hypothesis 2. Even if the type of FDI is divided into high-salary
sectors, the impact on additional returns for education is not perceived. The first argument
can also explain this dynamic, that is, the inflows are insignificant regarding the population of
the cities that receive FDI. For specific academic years, only third-year drop-out rates present
a negative relation with all FDI inflows. As students are in their last year, they might be more
susceptible to perceive the difference in an additional year of education, as this will mean if
they have completed or not secondary education. However, the results do not differ in terms
of significance.

Regarding the control variables, “GDP per capita” and “Education of the adult
population” present a negative and significant effect on secondary school drop-out, as
reported in the literature (Junior et al., 2016). The variable “Population” presents the most
relevant negative impact on drop-out rates. Having municipalities as a unit of analysis, this
can be explained by the fact that smaller cities usually present fewer job opportunities for
high-skilled jobs and attract less FDI. Following this thesis argument, the student has less
incentives to stay in school rather than drop out and start working as their expected foregone
earnings in the future are smaller.

The variable for Bolsa Familia beneficiaries presents a positive effect, contradicting
the literature. However, this may have happened because Bolsa Familia beneficiaries also
capture poverty in any city. To receive this benefit, the income of each person in the family is,
at most, R$ 218 (U$ 44) per month. Therefore, the positive effect of this variable can be
explained as it captures the poor population in a municipality, which tends to have a positive
effect, as stated in the literature (Salata, 2019) and by the GDP per capita variable.

Despite rejecting the main argument and hypotheses, this paper advances the current
literature on FDI and education and the causes of school drop-out in Brazil. Previous theories
and studies differed on the possible link between FDI and education. Along with the

specificities regarding the type of FDI, the causes of drop-out, and the policies to contain this
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phenomenon, the literature could not satisfactorily answer the question regarding the case of
Brazilian cities. This research, thus, fills this gap and further, it joins with previous literature
that stated no statistical significance between foreign direct investment and secondary school
drop-out (Kaulihowa, Adjasi, 2019; Wang, Zhuang, 2021).

Additionally, understanding that receiving FDI does not significantly impact
secondary school drop-out rates is relevant for policymakers. The population studied in this
paper, from 15 to 17 years old, is the most likely to drop-out of school (Salata, 2019). As
stated, this is a major social problem regarding Brazil's social and economic development,
especially concerning future foregone earnings for those who drop out. This research presents
one main policy implication. As FDI inflows do not appear to impact drop-out rates
significantly, the argument that by attracting foreign investment to the city the youth in
secondary school can be motivated to stay in school does not qualify. Therefore,

policymakers may focus on other policies to contain this negative phenomenon.

VII. LIMITATIONS

This thesis presents some limitations regarding its data and empirical strategy. Firstly,
there are omitted variables that may impact school drop-out. As reported in the literature,
several factors influence this variable. The analysis does not encompass the endogenous
causes, such as students' transcripts, the school’s infrastructure, and students’ failing rates
(Soares et al., 2015). As this paper has municipalities and not individuals as the unit of
analysis, for this research, I deal only with exogenous causes, such as FDI, and the leading
causes that impact school drop-out as control variables, such as income (GDP per capita),
education of the student's parents, and being a beneficiary of the Bolsa Familia program
(Junior et al., 2016). Further, the observations might be unbalanced between municipalities
and years. Some smaller municipalities across Brazil report drop-out rates as 0%, which can
be highly doubtful. Finally, by creating a dummy variable regarding whether the city received
or not FDI inflows, the research might be losing information about the frequency or intensity
of the phenomenon.

Secondly, the paper’s empirical strategy must be revised to assess the correlation
between FDI and school drop-out rates. The fundamental relationship between the two

variables introduces endogeneity to the analysis. For instance, the drop-out rate in a given
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municipality impacts human capital development — a significant determinant for FDI
allocation. In order to assess the correlation between the variables, it is necessary to employ
models that eliminate endogeneity. The Generalized Method of Moments (GMM) is highly
recommended to deal with endogeneity and limited information and has already been used by

previous literature on FDI and education (Kaulihowa, Adjasi, 2019; Zhuang, 2011).

VIII. CONCLUSION AND FUTURE RESEARCH

This paper has examined the relation between inward foreign direct investment and
secondary school drop-out rates in Brazilian municipalities. Most of the literature on FDI’s
impact on education has focused on studying a group of developing countries, using
national-level data. Nevertheless, encompassing Brazil within this category might not be
useful for this research as the country presents different dynamics regarding FDI
determinants and characteristics. MNEs in Brazil have a skill bias, as they usually hire
relatively skilled or at least highly paid workers. Following a theoretical framework on
human capital theory and the supply side framework on the relation between FDI and
education, I argue that, by increasing wages and the demand for skilled labor, the opportunity
cost of dropping out will increase due to (1) a higher expected return for an additional year of
education and (2) bigger expected foregone earnings in the future. Thus, I expected that FDI
would decrease the secondary school drop-out rate and, by dividing FDI into categories, this
effect is more significant for high-salary sectors than those offering a relatively lower salary.

To test these hypotheses, I gathered data from 5,568 Brazilian municipalities from
2011-2019. T use the log of total high-school drop-out rates to measure secondary school
drop-out rates. To assess FDI, I created three dummy variables, the first indicating if the city
received any foreign direct investment and the others dividing inward FDI into two
categories: investment from high and low-salary sectors. All three were lagged. To limit the
influence of confounding and external variables, I use control variables for GDP per capita,
population, educational level of the adult population and Bolsa Familia beneficiaries. To
answer my research question, I use fixed-effects models to assess the relationship between
FDI and secondary school drop-out rates.

My findings indicate that inward FDI presents a positive, although statistically

insignificant, impact on total high-school drop-out rates, which also holds if FDI is divided
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per sector’s mean salary and if academic years are analyzed separately. Regarding its
statistical insignificance, these results may be explained by two dynamics: (1) the relatively
scarce job opportunities offered by MNEs in comparison to the city’s population; (2) MNEs
can consider just people with tertiary education as high-skilled workers, and thus, secondary
school students may not experience an increase in its expected return for education with the
entrance of FDI. Concerning its positive effect, inward foreign direct investment can generate
an increase for low-skilled workers more sharply than for high-skilled ones, which ultimately
leads to an increase in drop-out rates.

Future research can advance the literature’s current state in two main ways. Firstly,
scholars could evaluate the relationship between FDI and tertiary enrollment in Brazil. As
MNEs usually offer higher wages and hire high-skilled workers, the incentive to get educated
might be more present in the number of people who attend tertiary education. The results
from this empirical research can dialogue with previous literature (Muchal, Vechiu, 2015),
and provide insightful information regarding human capital development in Brazil and how
municipalities can increase the incentives to get educated. Secondly, future academic work
could evaluate if inward FDI generates more low-skilled jobs. Foreign-owned firms may
increase the demand for cheaper labor to attend to its necessities more sharply than they hire
high-skilled workers, thus diminishing incentives to stay in school. These results could
enhance public educational policies and develop the literature’s understanding of

globalization's impact on local development.
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X. APPENDIX
X.I. RESULTS FOR SPECIFIC ACADEMIC YEARS
X.I.I. NINTH-GRADE
Table 5: Total FDI Inflows and Ninth Grade Drop-out Rates
Dependent variable:
Ninth Grade Drop-out Rates
1) 2 3) ) 5)
Lagged FDI Inflows -0.030™* -0.010 0.002 0.002 0.003
0.015) 0.014) 0.014) 0.014) 0.014)
Log GDP per capita -0.550""" -0.502""* -0.498""* -0.485"""
0.011) 0.012) 0.012) 0.012)
Log Population -1.019""" -1o11™* -1.071™*
(0.075) 0.076) 0.076)
Log Adult population educational level -0.012 -0.010
0.010) 0.010)
Log Bolsa Familia Beneficiaries 0.076™*
0.014)
Observations 50,093 50,093 50,093 50,093 50,093
R2 0.0001 0.052 0.056 0.056 0.056
Adjusted R? 0.125 -0.067 -0.062 -0.062 -0.062
F Statistic 4292™" (df = 1; 44526) 1,218.714™"" (df = 2; 44525) 876 853" (df = 3; 44524) 657.988""" (df = 4; 44523) 532.732""" (df = 5; 44522)
Note: *p<0.1; *"p<0.05; ***p<0.01
Table 6: High Salary FDI Inflows and Ninth Grade Drop-out Rates
Dependent variable:
Ninth Grade Drop-out Rates
@ )] 3) ) )
Lagged High Salary FDI Inflows 0039 0017 -0.003 -0.003 -0.002
0.019) (0.018) 0.018) 0.018) (0.018)
Log GDP per capita -0.550""* -0.501™"* -0.498™" 0485
0.011) 0.012) 0.012) 0.012)
Log Population -1.018™* -1.009"* -1.069""
0.075) 0.076) 0.076)
Log Adult population educational level -0.012 -0.010
(0.010) (0.010)
Log Bolsa Familia Beneficiaries 0.076™*
0.014)
Observations 50,093 50,093 50,093 50,093 50,093
R2 0.0001 0.052 0.056 0.056 0.056
Adjusted R? 0.125 -0.067 -0.062 -0.062 -0.062
F Statistic 4.431"" (df = 1; 44526) 1,218.933""" (df = 2; 44525) 876.859""" (df = 3; 44524) 657.993""" (df = 4; 44523) 532.724™"" (df = 5; 44522)
Note: *p<0.1; **p<0.05; ***p<0.01
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Table 7:

Low Salary FDI Inflows and Ninth Grade Drop-out Rates

Dependent variable:

Ninth Grade Drop-out Rates

(¢} ()] 3 “@ )
Lagged Low Salary FDI Inflows -0.023 -0.006 0.004 0.004 0.005
0.017) 0.016) 0.016) 0.016) (0.016)
Log GDP per capita -0.550™"* -0.502""* -0.498""" -0.485""
0.011) 0.012) 0.012) 0.012)
Log Population -1.019"** -1.011"* -1.071"*
0.075) 0.076) (0.076)
Log Adult population educational level -0.012 -0.010
0.010) (0.010)
Log Bolsa Familia Beneficiaries 0.076""
(0.014)
Observations 50,093 50,093 50,093 50,093 50,093
R2 0.00004 0.052 0.056 0.056 0.056
Adjusted R? 0.125 -0.067 -0.062 -0.062 -0.062
F Statistic 1.884 (df = 1; 44526) 1,218.540™"" (df = 2; 44525) 876.869™"" (df = 3; 44524) 657.999""" (df = 4; 44523) 532.740™"" (df = 5; 44522)
Note: *p<0.1; **p<0.05; ***p<0.01
X.LII. FIRST-GRADE
Table 8: Total FDI Inflows and First Grade Drop-out Rates
Dependent variable:
First Grade Drop-out Rates
(¢ 2) 3) @ )
Lagged FDI Inflows 0.043™ -0.019 -0.002 -0.002 0.0004
0.017) 0.017) 0.017) 0.017) 0.017)
Log GDP per capita 0.621"" -0.550""" -0.539"™" 0517
0.013) 0.014) (0.014) 0.015)
Log Population -1.520"** -1.498™** -1.607*"*
(0.089) (0.089) (0.090)
Log Adult population educational level 0.031™" 0.028""
0.012) 0.012)
Log Bolsa Familia Beneficiaries 0.137""
0.016)
Observations 50,093 50,093 50,093 50,093 50,093
R? 0.0001 0.048 0.054 0.054 0.056
Adjusted R? 0.125 0071 -0.064 -0.064 -0.062
F Statistic 6.110™" (df = 1; 44526) 1,121.331"™" (df = 2; 44525) 850.356""" (df = 3; 44524) 639.618""" (df = 4; 44523) 526.666""" (df = 5; 44522)
Note: *p<0.1; *p<0.05; ***p<0.01
Table 9: High Salary FDI Inflows and First Grade Drop-out Rates
Dependent variable:
First Grade Drop-out Rates
1) ) 3) @ ®)
Lagged High Salary FDI Inflows 0047 -0.021 -0.001 -0.001 0.001
0.022) 0.021) 0.021) 0.021) 0.021)
Log GDP per capita 0.622"" -0.550"" -0.539"" 0517
0.013) (0.014) 0.014) (0.015)
Log Population -1.520"** -1.498"* -1.607*
(0.089) (0.089) (0.090)
Log Adult population educational level -0.031""* 0028
0.012) (0.012)
Log Bolsa Familia Beneficiaries 0.137°*
(0.016)
Observations 50,093 50,093 50,093 50,093 50,093
R? 0.0001 0.048 0.054 0.054 0.056
Adjusted R? 0.125 0071 -0.064 -0.064 -0.062
F Statistic 4535 (df = 1; 44526) 1,121.176""" (df = 2; 44525) 850.354""" (df = 3; 44524) 639.615""" (df = 4; 44523) 526.666™"" (df = 5; 44522)
Note: *p<0.1; *p<0.05; ***p<0.01
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Table 10: Low Salary FDI Inflows and First Grade Drop-out Rates

Dependent variable:

First Grade Drop-out Rates

1) 3] 3) ) (5)
Lagged Low Salary FDI Inflows 0.041** 0022 -0.007 -0.007 -0.006
(0.020) 0.019) (0.019) 0.019) (0.019)
Log GDP per capita 0.622"" -0.550"" -0.539"" 0517
0.013) 0.014) 0.014) (0015)
Log Population -1.519"** -1.497"* -1.606™""
(0.089) (0.089) (0.090)
Log Adult population educational level -0.031™* -0.028""
0012) 0012)
Log Bolsa Familia Beneficiaries 0.137"**
(0.016)
Observations 50,093 50,093 50,093 50,093 50,093
R? 0.0001 0.048 0.054 0.054 0.056
Adjusted R? -0.125 0071 -0.064 -0.064 0.062
F Statistic 4401 (df = 1; 44526) 1,121.335™™" (df = 2; 44525) 850.400""* (df = 3; 44524) 639.652""" (df = 4; 44523) 526.685"*" (df = 5; 44522)
Note: *p<0.1; *"p<0.05; *"*p<0.01
X.LIII. SECOND-GRADE
Table 11: Total FDI Inflows and Second Grade Drop-out Rates
Dependent variable:
Second Grade Drop-out Rates
©) 2 3) @ (5)
Lagged FDI Inflows -0.021 0.001 0015 0015 0016
0.017) 0.017) 0.017) 0.017) 0.017)
Log GDP per capita -0.573""" 0.515™ 0510 -0.503"*"
0.013) (0.014) 0.014) 0.015)
Log Population -1.233"* -1222%** -1252"*"
(0.089) (0.090) 0.091)
Log Adult population educational level -0.016 -0.015
(0.012) 0.012)
Log Bolsa Familia Beneficiaries 0.038""
0.016)
Observations 50,093 50,093 50,093 50,093 50,093
R? 0.00003 0.041 0.045 0.045 0.045
Adjusted R? 0.125 0.079 0075 -0.075 -0.075
F Statistic 1.419 (df = 1; 44526) 940.891™"" (df = 2; 44525) 693.412""" (df = 3; 44524) 520.517""" (df = 4; 44523) 417.528""" (df = 5; 44522)
Note: *p<0.1; **p<0.05; ***p<0.01

Table 12: High Salary FDI Inflows and Second Grade Drop-out Rates

Dependent variable:
Second Grade Drop-out Rates
1) (2) (3) “) (5)
Lagged High Salary FDI Inflows -0.024 -0.001 0016 0016 0016
(0.022) (0.021) (0.021) (0.021) (0.021)
Log GDP per capita 0.573™* 0515 0510 -0.503""
(0.013) 0.014) 0.014) (0.015)
Log Population 41231 -1.220""* -1.250"""
(0.089) (0.090) (0.091)
Log Adult population educational level -0.016 -0.015
(0.012) 0.012)
Log Bolsa Familia Beneficiaries 0.038""
(0.016)
Observations 50,093 50,093 50,093 50,093 50,093
R? 0.00003 0.041 0.045 0.045 0.045
Adjusted R? -0.125 -0.079 -0.075 -0.075 -0.075
F Statistic 1.179 (df = 1; 44526) 940.890™"" (df = 2; 44525) 693.317""" (df = 3; 44524) 520.447"™"" (df = 4; 44523) 417.466""" (df = 5; 44522)
Note: *p<0.1; **p<0.05; ***p<0.01
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Table 13: Low Salary FDI Inflows and Second Grade Drop-out Rates

Dependent variable:
Second Grade Drop-out Rates
) @) ©) ©) ®)
Lagged Low Salary FDI Inflows -0.012 0.005 0.018 0.017 0018
(0.020) 0.019) 0.019) 0.019) 0.019)
Log GDP per capita 0573 -0.515™" 0510 -0.503""
0.013) 0.014) 0.014) 0.015)
Log Population -1232* -1.220%** -1.250"""
(0.089) (0.090) (0.091)
Log Adult population educational level -0.016 -0.015
0.012) 0.012)
Log Bolsa Familia Beneficiaries 0.038™"
0.016)
Observations 50,093 50,093 50,093 50,093 50,093
R2 0.00001 0.041 0.045 0.045 0.045
Adjusted R? -0.125 -0.079 0075 0075 -0.075
F Statistic 0.389 (df = 1; 44526) 940.931™"" (df = 2; 44525) 693 421" (df = 3; 44524) 520.524""" (df = 4; 44523) 417.528""" (df = 5; 44522)
Note: *p<0.1; *"p<0.05; **p<0.01
X.LIV. THIRD-GRADE
Table 14: Total FDI Inflows and Third Grade Drop-out Rates
Dependent variable:
Third Grade Drop-out Rates
(€3} @) 3 ) )
Lagged FDI Inflows 0.042"* 0023 -0.006 -0.006 -0.006
0.018) 0.017) 0.017) 0.017) 0.017)
Log GDP per capita -0.513"" -0.443"" 0441 -0.444™"
0.014) 0.014) 0.015) 0.015)
Log Population -1.487"" -1.483"" -1.469"™"
0.091) 0.092) (0.093)
Log Adult population educational level -0.006 -0.006
0.012) 0.012)
Log Bolsa Familia Beneficiaries -0.017
0.017)
Observations 50,093 50,093 50,093 50,093 50,093
R? 0.0001 0.031 0.037 0.037 0.037
Adjusted R? 0.125 -0.090 -0.083 -0.083 -0.083
F Statistic 5.828™" (df = 1; 44526) 722.292™"" (df = 2; 44525) 572.704"*" (df = 3; 44524) 429.584™"" (df = 4; 44523) 343 .880""" (df = 5; 44522)
Note: *p<0.1; *p<0.05; ***p<0.01
Table 15: High Salary FDI Inflows and Third Grade Drop-out Rates
Dependent variable:
Third Grade Drop-out Rates
(e 2 3) @ ©)]
Lagged High Salary FDI Inflows 0,048 0.027 -0.008 -0.008 -0.008
(0.022) 0.022) 0.022) 0.022) (0.022)
Log GDP per capita 0.513™ -0.443™ 0441 0444
0.014) 0.014) 0.015) (0.015)
Log Population 1487 -1.483™" -1.469"*
0.091) 0.092) (0.093)
Log Adult population educational level -0.006 -0.006
0.012) 0.012)
Log Bolsa Familia Beneficiaries -0.017
0.017)
Observations 50,093 50,093 50,093 50,093 50,093
R? 0.0001 0.031 0.037 0.037 0.037
Adjusted R? 0.125 -0.090 -0.083 -0.083 -0.083
F Statistic 4.655™" (df = 1; 44526) 722.172""" (df = 2; 44525) 572.704"*" (df = 3; 44524) 429.585""" (df = 4; 44523) 343 879"*" (df = 5; 44522)
Note: *p<0.1; *p<0.05; ***p<0.01
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Table 16: Low Salary FDI Inflows and Third Grade Drop-out Rates

Dependent variable:
Third Grade Drop-out Rates
(6} 2 3 @ )
Lagged Low Salary FDI Inflows 0032 0016 -0.002 -0.002 -0.002
(0.020) (0.020) (0.020) (0.020) (0.020)
Log GDP per capita 0.514"" 0443 -0.441™" 0.444™
0.014) 0.014) 0.015) (0.015)
Log Population -1.489™* -1.485™* 14717
(0.091) 0.092) (0.093)
Log Adult population educational level -0.006 -0.006
0.012) (0.012)
Log Bolsa Familia Beneficiaries -0.017
0.017)
Observations 50,093 50,093 50,093 50,093 50,093
R? 0.0001 0.031 0.037 0.037 0.037
Adjusted R? 0.125 -0.090 -0.083 -0.083 -0.083
F Statistic 2.561 (df = 1; 44526) 721.715™"" (df = 2; 44525) 572.664""" (df = 3; 44524) 429.554""" (df = 4; 44523) 343.853""" (df = 5; 44522)
Note: *p<0.1; **p<0.05; ***p<0.01

X.II. RESULTS: INDEPENDENT VARIABLE “NUMBER OF FDI INFLOWS”

Table 17: Number of FDI Inflows and Total High School Drop-out Rates

Dependent variable:
Total High School Drop-out Rates
[¢)] 2) 3) (©] )
Lagged Number of FDI Inflows -0.00001 0.00001 0.00003 0.00003 0.00002
(0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Log GDP per capita 0583 -0.514™" -0.507""* 0496
0.011) 0.011) (0.012) 0.012)
Log Population -1.465™** 1452 -1.507""*
0.073) (0.073) 0.074)
Log Adult population educational level -0.019" 0.018"
(0.010) 0.010)
Log Bolsa Familia Beneficiaries 0.071""*
0.013)
Observations 50,093 50,093 50,093 50,093 50,093
R? 0.00000 0.061 0.070 0.070 0.070
Adjusted R? 0.125 -0.056 -0.047 -0.046 -0.046
F Statistic 0.003 (df = 1; 44526) 1,454.726™"" (df = 2; 44525) 1,113.647""" (df = 3; 44524) 836.291""" (df = 4; 44523) 674.992"*" (df = 5; 44522)
Note: *p<0.1; *p<0.05; " p<0.01
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X.III. VARIABLES BEHAVIOR BEFORE AND AFTER LOG
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