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Abstract

his study uses data from Colombia’s 2003 Encuesta de Calidad de Vida to examine how

well do electricity strata (proxy for socioeconomic status) explain the choice decision for
type of institution and session attended. In the model of choice by type — private vs. public
universities—1 find that asthe electricity strata increases, the marginal probability of enrolling
in a public university decreases up to stratum five after which the decreasing trend reverts. In
the case of session attendance, the working variable plays an important role in the decision. As
expected, if students work and study at the same time, it is difficult to be enrolled as a full-time
student.

— Key words: College choice; College decision-making; Colombia; Higher education.
Classification JEL: 12; C2; J3.

Introduction

igher education in low income and developing countriesis aluxury few people can access.

In Colombia, during most of the twentieth century, accessto tertiary education was mainly
availabletoindividualscoming from high income households. In order to promote the entrance of
alarger cohort of studentsto higher education institutions, during the 1990's several reformswere
advanced. Thereformshad a positive outcome showing an increase of more than twice the supply
of seatsfrom 1990 to 1998. Conversely, the demand of seatsdid not react at the samelevel, “ despite
the system’s expansion during the 1990's the number of new entrantsto tertiary education began
declining in 1998" (World Bank, 1995: 25). Thus, two factors that play an important role in the
decision of pursuing atertiary degreein these countriesare having availability to enough resources
in order to continue studying combined with perception of a higher utility level.

Thedeterminantsof choicein higher education can be approached from multiple perspectives.
The decision of attending a higher education institution is affected by many factors that need to
fall in place at the right moment. Thus, trying to explain the determinants of choicefrom asingle
perspective gives partial information on the aspects that come in to play. Among the studies that
analyze choice the factors considered are, household/family characteristics, the options given by
society (represented by both the government policies and private sector aid), the quality of previous
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education, the quality of higher education, the perception of the benefits of an additional year of
schooling —as measured by the returnsto education, the availability of scholarship and loans, and
issues of equity and equality in the access to higher education.

The evidence has shown that an additional year of education increases the returns to
education for people and thus for society which translates into a higher utility level. The utility
maximization approach predicts that the optimal demand for education will be attained when the
marginal utility of additional knowledgeisequal to the marginal disutility of an alternative choice
(Checchi, 2006: 18). Furthermore, not only people obtain ahigher utility but society asawholeis
benefiting from an educated society. Therefore, if families assumethat only children coming from
high income and educated families have accessto good quality education theimplications are not
encouraging for therest of the population (Gaviriaand Barrientos, 2001: 3). On the other hand, if
policies aimed at improving both quality and access to higher education are established, families
who previously believed their children would never enrall in college will now have options.

Even though there was an expansion in the supply of seatsin higher education institutions
during the 1990'sin Colombia, the access remai nsrestricted to people from higher incomefamilies
as the costs of tertiary education increases significantly when compared to secondary education
(Checchi, 2006: 19). Inthispaper | will approach theissue of choicein higher educationin Colombia
fromtheindividual’sperspective. In other words, | aminterested inlooking at theeffect of individual’s
characteristics on their schooling choice decision. Furthermore, | am interested in finding what
aspects influence the decision for students and their families when choosing the type of higher
education ingtitution and session to attend. Moreover, what are the burdens or constraints faced
by the families? Given that Colombiaisa country with an unequal income distribution, how well
doesthe electric stratavariabl e (socioeconomic variable) explain the choi ce decision both for type
of institution and session attended. Finally, | would liketo seeif gender playsanimportant rolein
the decision.

1. Background

Investment in tertiary education is one of the cornerstones in the ongoing debate on how to
promote economic growth via education. More specifically, according to Checchi, “income
inequality tendsto belower in countrieswhere average educationa achievement ishigher” (Checchi,
2006: 5). Giventhelower percentage of investment in education in devel oping countries compared
toindustrialized countries, the situation can be defined as“laguerradel centavo” (dispute over a
cent), a Colombian expression that explains how people dispute over the limited amount of funds
available in the country. In 2003, the World Bank estimated that spending on higher education
equal s approximately 4% of GNP or 15% of the total education budget (Orozco, 2005: 39).

Public spending on education shifts between two positions, investment in primary and
secondary schooling or in higher education. Supportersfor investment in higher education argue
that as the pool of skilled people increases technological advancement is promoted. On the other
hand, opponents argue in favor of investment in primary and secondary education in order to
prevent low poverty levels (World Bank, 1995:22). Public sector spending for higher educationis
particularly inequitable because the subsidy per student is higher than that for basic education,
even though higher education students come disproportionately from richer families (World Bank
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— Priorities and Strategies for Education, 1995: 4). Beginning the 1990's education in Colombia
emerged as afactor that allowed social mobility which isakey element in economic growth and
development (Iregui, Melo, and Ramos, 2006: 6). Thus, it isfundamental for the government tofind
an adequate investment level.

Access to higher education in Colombia during most of the twentieth century was mainly
availableto the elite classes. In 1960, there were 29 higher education institutionsin Colombiat of
which 12 were located in Bogot4, the capita city (Ministry of Education Statistics, 2002). This
inequality in access to higher education was and still is driven by two factors. First, primary and
secondary public schools which are mostly attended by low income peopl e provide poor quality
education mainly due to the insufficient amount of funds allocated by the government. Second,
there is an insufficient supply of seats in public higher education institutions. The difficulty in
accessing higher education has restricted social mobility in the country, thus accentuating the
pol arization between high and low income people.

In 1992 severa law reformswere put in placeto foster the entrance of alarger cohort of students
into tertiary education. The supply of seatsin tertiary education increased markedly in the 1990's.
“ Starting from asupply of 180,000 seatsin 1990, the system expanded considerably and offered, at its
peak in 1998, 415,000 seats’? (Blom and Hansen, 2003; 174).2 Thisexpansion wasprimarily driven by
the increase of private establishments. Furthermore, the private sector has lower costs per student
on average but this generates lower quality education®. On the other hand, public ingtitutionsface a
capacity constraint caused by higher costs per pupil in public education institutions. Public
expenditures on education are mainly assigned to teacher salariesand their benefits, and the subsidies
givento studentswho areadmitted to publicingtitutions. From 1993- 2001 79.2% of total expenditures
in education werefor operational expenses and 20.8% for investment. From 2002-2004 operational
expensesincreased to 96.1% of total expendituresin education (Iregui, Melo, and Ramos, 2006: 28).
In other words, studentswho are admitted to public universities pay lower tuition costswhich arethe
main sourceof financia aid availablein Colombia. These conditionsexplainwhy thetertiary education
sector had an influx of low quality private institutions to serve a segment of the population that did
not have access to tertiary education before.

On the demand side of education, families did not react as anticipated to the increase in
supply driven by the private sector during the 1990's. For example, in 1999 of the 568,000 students
who graduated from secondary education institutions,* only 367,000 enrolled in higher education
institutions (Blom and Hansen, 2003: 174). This unfilled capacity could be driven by several
factors such as: economic recessionin Colombiaat the en of the 1990’s, the househol ds’ perception
of low returns to higher education, and the higher tuition levels charged by private institutions.

From theindividuals perspective, those who want to attain a higher utility level and come
from low income households are compelled to work full time in order to pay for their education

1 By 2000 there were 309 institutions. In 1950 60% of higher education enrollment was in public institutions,
by 1999 66.5% of enrollment was in private institutions.

2 Furthermore, the oversupply of tertiary education reached a peak during the beginning of the 1990's but it
decreased at the end of the decade driven by the economic recession the country faced during this period.

3 Public institutions per pupil expenditures (PPE) in 2000 were approximately USD $2,100 vs. USD$1,650 in
private institutions.

4 Potential demand measured as the number of people who took the ICFES exam, does not include delayed
enrollees but it may include people who were repeating the ICFES exam.
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costs. Thus, approximately 30% of students are enrolled in evening session classes which are
“(...) lessexpensivethan full timeday enrollment. While evening classesallow working individuals
to attend tertiary studies, it also resultsin reduced effort and time devoted to learning, leading to
lower quality and val ue added of the human capital generated” (World Bank Country Study, 2003:
26). Additionally, most of the programs offered during evening sessions are inclined towards
disciplines such as business, law, finance and economi cs; hence, the education in engineering and
sciences, which have astronger impact on devel opment, have alower participation inthe education
sector (NataiaAgapitova, Lauritz B. Holm-Nielsen and GogaVukmirovic, 2003: 141). Consequently,
the disparitiesin tertiary education are not only driven by insufficient supply of seats but, both by
financial constraints faced by the households and the quality of secondary education.

Additionally, the rapid growth in the private education sector has brought up issues of
quality. The Ministry of Education does not have a proper infrastructure in place to ensure the
quality of education. Although the Ministry of Education has implemented several initiatives to
ensurethe quality of education, results are not satisfactory. Additionally, the problem exacerbated
once the Ministry of Education decided to create several institutions whose objectives involved
the evaluation education quality, the administration of loansfor education, policy analysis, research
on quality, and administration of financial support to institutions. Some of these have overlapping
functions which is affecting the development of this sector negatively (World Bank Country
Study, 2003: 32).

The benefits of holding a degree beyond high school are significant as measured by the
returnsto education despite the af orementioned issues.® Provided that families are price sensitive
when choosing both the type of institution and the session to attend, using the Encuesta de
Calidad de Vida 2003 (ECV), the main aobjective of the paper is to observe the determinants of
school choice in higher education. The paper has two sections. On the first section, based on a
random utility framework, | look at the probability of enrollment in public institution using aprobit
model. Inthe second section, using amultinomial logit model, | observethe factorsthat determine
how people choose among full-time schooling, part-time schooling, night school (la nocturna),
and distance education.

2. Literature Review

The study of choice in higher education is extensive in the United States. Choice has been
approached from different angles such asthe effect of financial aid via scholarships of loans, the
decision to enroll in private or public universities, the effects of enrolling in community colleges
versus four year colleges, how the increase of tuition expenses affect the enrollment decision,
among others. Thisliterature has hel ped scholars, students, families, schools and the government
to understand the effects of choice on theindividuals and to design different alternativesin order
to provide the best education to the maximum amount of the population.

5 In Annex one of this paper | use the ECV database to analyze the returns to education using a Mincerian model.
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Manski and Wise in 1983 designed an econometric model of student behavior by following
the sequence of decisions pursued by students and the impact of policy in the decision. The
importance of this study isthat it depictsall the variables that are taken into consideration by the
families and the students.

Longin 2003 used aconditional logistic choice model to study how college decisions changed
over time. She used longitudinal databases (NLS 1972 and NEL S 1988) and found that theimpact
of college costsin the enrollment decision have decreased over the 1972-1992 period. The 1992
results show that other factors affect the enrollment decision such as labor market conditions,
county unemployment rate, high-school preparation and academic performance.

CeciliaRousein 1994 wrote apaper on the Two-Year versus Four-Year enrollment decision
using the National Longitudina Survey, Youth Cohort (NSLY), the High School and Beyond (HSB)
and the Current Population Survey (CPS). She was interested in the effects of collegetuition and
the proximity to school. The results show that an 8 percent increase in two-year and four-year
tuition will decrease the probability of college enroliment by one. Additionally, conditional on
other factors, “parents’ incomeisnot acrucial determinant of college attendance” (Rouse, 1994:
74). Using the HSB she found that as the distance to school decreases, “the likelihood that a
student is diverted from four-year collegeincreases, but so doesthe likelihood that someone who
was not considering collegewill now attend atwo-year school” (Rouse, 1994: 79).

3. Theoretical Framework

3.1 Public vs. private school choice

A random utility model fits well the school choice decision (Rouse, 1994: 61). Decisionsin this
model can only be determined probabilistically and not with average returns as with OLS. This
model representsindividualswho aretrying to maximizetheir level of schooling according totheir
individual characteristics. Anindividual can choose his/her utility level among severa alternatives.
Inthismodel | look at choice between private and public higher education intitutionsin Colombia
which can be represented in the following way:

Up=Uin +én

Ui e =Uipw + € pub

Eachindividual i receives utility from each alternativej (private or public university), and ¢
represents arandom error term. X isamatrix of individual -specific characteristics.

Uij :ﬂij X, + &
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Anindividual will choose the alternative that maximizes his/her utility. In arandom utility
model theinformation on theerrors(¢) distribution is*“to form choice probabilities and then select
parameter estimates that make the choice probabilities and the observed choices of individuals
most closely correspond” (Manski and Wise, 1983: 33). “Individuals with identical measured
characteristics can have quite different unmeasured characteristics, and so have quite different
utilities associated with an alternative” (Kennedy, 2003: 261). Therefore, the probability of student

i to choose apublic instead of a private institution, is the probability that ¢, , < ¢, 5

prob(U =1) = prob(Xp +& >0)= prob(e >—-XB)

Probit models use normality assumptions for ¢ which makes the interpretation easier but
drawbacks haveto be considered inthe analysis. For example, adrawback of using aprobit model
(Daganzo, 1979) is* ¢ has heteroskedasticity depending on X, and then X 8/ isnolonger alinear
function of X” (Kennedy, 2003: 266). Another drawback of probit modelsistheir sensitivenessto
mi sspecification making estimatorsinconsistent if an explanatory variableismissing for which Lee
and Marsh (2000) suggest amultinomial logit approach for correction. Finally, the non-randomness
of samples can have an effect on the results, such as oversampling of minority groupsin order to
have arepresentative sample. Manski and Lerman (1977) suggest aweighted log-likelihood function
for correction.

3.2 Session attendance choice

A random utility model also fits the session attendance choice decision but instead of using a
dichotomous dependent variable — and thus a probit model — the dependent variable is
polychotomousand the model to useisamultinomial logit (McFadden, 1974). Again, the utility of
the student is set as alinear function plus an error term, with adifferent set of parameters (and a
different individual specific error) for each aternative. Therefore, the probability that astudent will
select to attend college in a specific session is given by the probability that the utility of the
selected sessionisgreater than the utility of all other sessions. Once more, the choice made by the
student depends on the non-error terms and the error terms associated with the utilities for the
student. Utilities can be represented as

Uiep =Uirmp +€ o
Ui e =Uipm +€ pm
Ui,

Up=U,+e,

e=Uiet+e¢

where ¢ representsarandom error. Anindividual receives utility from each aternative (j) and
thus

Ui,j =ﬁi,jxi,j +&
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where X represents a matrix of individual characteristics, such as, age, gender, parent’s
education, and SES. Individualswill choose an aternative that maximizes his'her utility. Therefore,
if he/she chooses U(FTD),>U(E),, U(FTD)>U(PTD),, and U(FTD)>U(D),, the probability that he/
she will attend that session is:

PrlU; erp > Ui prp Ui o >Uie Ui pp >U i 5) = Prei prp — €60 <

Ui,FTD _Ui,PTD;gi,E & Frm <Ui,FTD _Ui,E;Si,E —& rmo <Ui,FTD _Ui,E)

replacing N =&x-€r and U,.=U,-U,. (and dropping the subscript i for simplicity):

P _ LTFTD,F’TD LTFTD,E l'TFTD.D d d d
FTD —.LO _LO J:w Iero (Merp,pro Mer0. 0 60,0 ) E10 P10 610 £ AT ETD

where g_ isthejoint density function of the variable for the FTD session attendance.

The underlying assumption to usethe multinomial logit model isthat therandom utility error
terms are assumed to be independently and identically distributed. On the other hand the
disadvantage of this model is denominated the independence of irrelevant alternatives property
(I1A). Kennedy explains how one could assumethat if anew alternative—very similar to an existing
one—isincluded to the set of choices, the probability of the pre-existing alternativeis cut in half
therefore leaving the other alternatives unaffected. “Unfortunately thisis not the case, implying
that the multinomial logit model will beinappropriate whenever two or more of the alternativesare
close substitutes” (Kennedy, 2003: 262). In order to test the validity of independent and
homoscedastic disturbances assumption, Greene suggeststhe use of atest devel oped by Hausman
and McFadden (1984). “If asubset of the choice set istruly irrelevant, omitting it from the model
altogether will not change the parameter estimates systematically” (Greene, 2003: 725). | usethe
Hausman test in order to observeif eliminating any of the choices does not change the remaining
parameters’ estimates.

4. Methodology and Principal Features of the Data

| used the Encuestade Calidad de Vida (ECV) carried out during 2003 asthe basisfor this paper.®
The ECV is performed every three years and the methodology used is personal interviews of
Colombian households conducted by the Departamento Administrativo Nacional de Estadistica
(DANE). The 2003 ECV hasasample of 22,949 households. The 2003 sampl e sel ection processis
chosen intwo major stages. The households are sel ected using aprobabilistic, stratified and multi
stage model. It is stratified between rural and urban municipalities. In the first stage, blocks are
randomly selected and within the blocks, housesin groups of ten are selected and all of them are

8 This survey is similar to the Current Population Survey (CPS) that is performed in the United States.
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interviewed (Manual Operativo: 2003). The unit of analysis of the ECV isthe household; in this
paper | employ the information from the ECV to study how individual s choose higher education
institutions by type — public and private. Additionally, | evaluate how individuals choose the
session they attend — full-time day, part-time day, evening (la nocturna), or distance.

The dataset hasinformation on the type of higher education institution (public or private) or
the session students attend (full-time day, part-time day, evening, or distance) for those who were
enrolled in one at the time of the survey. Therefore, the dataset contains 3,667 individual s who at
least have a high school degree (see Table 1). The average age of the sampleis 23 years which
highlightstheimportance of alternative attendance sessionsin Colombia. The average ageishigh
because peopl e who attend part-time or evening sessions are ol der either dueto delayed enrollment
or longer timefor degree attainment.

Gender isevenly distributed asfollows, 46% of the sampleismale. The parents’ education
variables are measured by highest level attained, not in years of schooling.” Parents’ education as
in the previous dataset is constructed in an ordinal scale (no schooling — 0, some elementary — 1,
elementary — 2, some high school — 3, high school —4, sometechnical or technical —5, somecollege
or college— 6). Both parents average level of education is high school.

Household monthly income is US$590 on average which is more than twice the minimum
wage in the country (US$314). Approximately 39% of the respondents are both working and
studying simultaneously. This situation is very common in Colombia, especially for people who
are enrolled part-time in school or attend evening sessions. The percentage can also help explain
the average age of the sample.

Theédlectricity stratumisaproxy for socioeconomic status (SES). Neighborhoodsin Colombia
are classified according to the households' incomeleve ranging from 0to 6.8 Householdsbel onging
tothelower strataare usually low incomefamilieswho are subsidized by higher income househol ds
and the government. Thismeasureis commonly used in Colombiaasaproxy for SES. The sample
average is stratum three, which reflects that a higher percentage of the sample belongs to lower
income households. In theregressions | used dummy variablesfor each stratum in order to observe
the effect of the SESvariable.

Either having a scholarship or a loan can increase the chances of attending higher
education institutions. Financial aid in the form of scholarships is not granted by public
institutions® but by private ones or by non-educational institutions. 73% of the students who
reported having a scholarship attend private institutions. In the case of loans, conditions for
obtaining credit in Colombia are stringent and people have to prove economic stability in
order to be granted credit.*® 90% of the people who reported having aloan belong to electricity
strata 2 to 4. Thisindicatesthat people who are able to demonstrate financial stability (i.e. are
employed) obtain the loans and people belonging to higher strata (5 or 6) do not need loansto
finance education costs.

7| used an ordinal scale for level of schooling in order to minimize measurement error.

8 | observed some inconsistencies with the households classified as stratum zero therefore | used stratum 1 as
base category.

® Public institutions subsidize the cost of education via lower tuition and this is not perceived as a scholarship.
10 In Colombia it is not easy to demonstrate a stable source of income given the prevalence of informal
employment.
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Table 1
Individual and Household Characteristics
(sample means)

Characteristic Choice
Observations 3,667
Average Age 23
Percent Males 46%
Father's Education (highest level) HS
Mother's Education (highest level) HS
Household Income US$590
SES variable (Electricity strata) 3
- Percent in electricity stratum 1 5%
- Percent in electricity stratum 2 24%
- Percent in electricity stratum 3 48%
- Percent in electricity stratum 4 17%
- Percent in electricity stratum 5 4%
- Percent in electricity stratum 6 3%
Percent attend Private institutions 69%
Percent attending FTD session 32%
Percent attending PTD session 31%
Percent attending E session 28%
Percent attending D session 8%
Percent w/ Scholarship 9%
Percent w/ Loan 14%
Percent working 38%

Finaly, the public vs. private outcome variablewill be measured by adummy variablethat is
equal to zero when the institution is private and one when the institution is public. The results,
which can be seen in Table 2, show the enrollment distribution by type of ingtitution. In this
dataset 69% of the individuals are attending private institutions.

Table 2
Enrollment by Institution Type and Gender
Type Gender Total

Female Male

Private 1,386 1,134 2,520
70% 67% 69%

Public 583 564 1,147
30% 33% 31%
Total 1,969 1,698 3,667

100% 100% 100%
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Table 3 shows enrollment by session attended at the institutions, namely full-time day, part-
time day, evening or distance. Students attend in descending order full-time day (FTD), part-time
day (PTD), evening (E) and distance (D). Additionally, the only category where mal es outnumber
femalesisinthe FTD category.

Table 3
Enrollment by Session Attended and Gender

Gender

Type Female Male Total
FTD 572 609 1,181
29% 36% 32%

PTD 692 464 1,156
35% 27% 32%

E 530 518 1,048
27% 31% 29%

D 175 107 282
9% 6% %

Total 1,969 1,698 3,667
100% 100% 100%

4.1 Limitations of the dataset

Unfortunately, because the dataset isahousehol d survey, thereis no information on variablesthat
arecommonly used in studies on educational choice such astuition level, financial aid, distanceto
school, or measure of ability. Conversely, although this variables have proven to be important in
the American literature on choice, in the Colombian case there are some differences such as the
high concentration of tertiary education institutions in the cities which implies that a person
interested in pursuing a higher education degree usually moves to urban areas. This could be an
issue in placeswhere the population is distributed among rural and urban areas.! Financial aidin
Colombia is inadequate since “funding represents less than one percent of total government
funding for tertiary education” (World Bank Country Study, 2003: 55). Student loansare supplied
and administered by the Colombian Institute for Education Credit and Advanced StudiesAbroad
(ICETEX) and the coverageis “only five percent of the student population” including graduate
students and students abroad (World Bank Country Study, 2003: 55). The household survey has
aquestion on financial aid — scholarship or loan — but not on the amount. Tuition level variables
could provide useful information on the burden faced by families or people when considering the

1 Given that approximately 70% of the population in Colombia lives in the major cities the effect is minimized
(DANE: 2005).
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school choice decision. Finally, the GPA or ICFES® (state administered national exam) are two
variables commonly used to proxy student’s ability that were not included in the survey.

5. Estimation Methods and Empirical Tests

Insection 5.1 1 ran aprobit regression to test the probability of ahigh school graduateto enroll in
apublicor privateuniversity. In section 5.2 | ran amultinomial logit typeregressionin order to test
the odds that a person has of choosing among different attendance sessions, full-time day (FTD),
part-timeday (PTD), evening (E) (lanocturna) and distancelearning (D). Thissampleiscomprised
of people who were enrolled in a higher education institution at the time of the survey.

5.1 Public vs. private school choice

Table 4 shows the results for the probability of an individual to attend a public higher education
institution. The coefficients show the marginal effects of the probit regression. Model 1 does not
include theworking variable because of possible endogeneity. | ran alikelihood ratio test in order
to analyzethe effect of the additional variable and theresultswereasfollows: LR chi2(1) = 10.42;
Prob > chi2=0.0012.

Theresults on Table 4 show that age (for males) and gender (males) are variables affecting
the schooling decision. Males have a 0.054 higher chance of enrolling in apublic university than
females. Ageincreasesthe probability of attending apublic university for males. Aninfinitesimal
changein age increases the probability of enrolling in apublic university by 0.006.

Conversely, al other variables favor the chances of enrolling in private higher education
institutions — in other words, an infinitesimal change in the dependent variables decreases the
predicted probability of enrolling in apublic university. Thisisthe casefor maeswho areworking
where the marginal probability of attending a public institution decrease by 0.13. The resultsfor
women are negligibleand not statistically significant. Given that thisvariable hasavalue of onefor
people who are receiving some kind of remuneration for their job, the effect for women can be
affected because the variabl e does not include non-remunerated jobs. Thus, relaxing this condition
(positive wages) and including non-remunerated jobs could show the expected result, asfor men.

Fathers' education increasesthe chance of enrolling in aprivateinstitution by 0.02. Thereis
an inverse relationship between father’s education and students who are working. As fathers
education increases less people have to work.

The electricity variable effects are substantial in the regressions. As the electricity stratum
increases, the probability of attending private schools increasesin an ascending monotonic trend
up to stratum fivewhereindividuals' probability of being enrolledin apublic institution decreases
by 0.26 compared to a person who livesin an stratum one household. Theincreasing trend reverts
in stratum six householdswhere the chance of enrollingin aprivateinstitutionis0.21 compared to

12 Similar to the SAT in the United States.
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Table 4
Probability of a Person to enter a Public University

Dependent variable (Private = 0 and Public = 1)

Marginal effects 1 2
Variable Male Female Total Male Female Total
Age 0.002 -0.001 0.000 0.006 -0.001 0.002
(0.357) (0.553) (0.903) (0.004) (0.526) (0.202)
Male 0.055 0.053
(0.000) (0.001)
Father's education -0.020 -0.025 -0.022 -0.023 -0.025 -0.024
(0.007) (0.000) (0.000) (0.002) (0.000) (0.000)
Electricity 2 (SES) -0.019 -0.086 -0.062 -0.024 -0.086 -0.062
(0.755) (0.051) (0.084) (0.689) (0.051) (0.084)
Electricity 3 (SES) -0.174 -0.139 -0.158 -0.178 -0.139 -0.161
(0.003) (0.002) (0.000) (0.002) (0.002) (0.000)
Electricity 4 (SES) -0.221 -0.179 -0.202 -0.230 -0.179 -0.206
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Electricity 5 (SES) -0.276 -0.253 -0.264 -0.285 -0.252 -0.268
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Electricity 6 (SES) -0.202 -0.211 -0.209 -0.217 -0.211 -0.213
(0.008) (0.008) (0.000) (0.003) (0.001) (0.000)
Working -0.133 0.005 -0.056
(0.000) (0.822) (0.001)
Predicted probability 0.324 0.288 0.304 0.322 0.288 0.304
Wald * 96.59 79.83 173.72 119.2 79.87 183.11
pseudo R 0.0467 0.0354 0.0401 0.0583 0.0354 0.0424

* stetistically significant at 5% in bold; p-valuesin parenthesis.

a person who lives in a stratum one household. Although the result still favors enrollment in a
privateingtitution, the changein thetrend indicates how elite classesstill benefit from the subsidized

public higher education.

5.2 Session attendance choice

A multinomial logit (MNL) model wasused to calculate therelative probability of anindividual to
choose among four session attendance choices. FTD session was set as base category for the

model and electricity stratum one for the dummy variables. Results are presented on Table 5.
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Therelative probability coefficients for age and father’s education are virtually 0.50 which
indicatesindifference between each alternative session. Another interpretation isthat the variables
are not determinants of session choice.

Session attendance choice results on Table 5 show that the working variable plays an
important rolein making the decision. Asexpected, if studentswork and study at the sametime,
it is difficult to be enrolled as a FTD student, thus the results are obvious. Interesting results
show that studentswho attend the PTD session have a0.64 probability of being employed while
studentswho are enrolled in E or D sessions have 0.91 and 0.92 probabilities of being employed.

Alternatively, as electricity stratum (SES) increases the relative probability of enrolling in
each alternative session compared to FTD decreases. The relative probability of attending the
evening session for people from electricity stratum two is0.67 indicating that |ow-income people
have a complementary activity to studying. Conversely, the probability of attending each session

Table 5

Multinomial Logit - Session Attendance Choice

Base category FTD - relative probability of attendance

Males Total Males Total

Variable PTD E D PTD E D PTD E D PTD E D
Age 0.515 0.550 0.565 0.518 0.542 0.554 0.511 0.530 0.545 0.512 0.525 0.538
(0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.011) (0.000) (0.000) (0.000) (0.000) (0.000)
Gender 0.390 0.480 0.399 0.394 0.498 0.418
(0.000) (0.401) (0.007) (0.000) (0.940) (0.036)
Father's education  0.479 0.447 0.418 0.475 0.451 0.407 0.480 0.453 0.426 0.478 0.461 0.418
(0.043) (0.000) (0.000) (0.000) (0.000) (0.000) (0.053) (0.000) (0.000) (0.001) (0.000) (0.000)
Electricity 2 (SES) 0.566 0.623 0.352 0551 0.670 0.347 0566 0.634 0.370 0.550 0.662 0.340

(0.490) (0.231) (0.197)

Electricity 3 (SES) 0.424 0543  0.139
(0.405) (0.664) (0.000)

Electricity 4 (SES) 0.400 0.410 0.064
(0.288) (0.387) (0.000)

Electricity 5 (SES) 0.345 0.287 0.194
(0.163) (0.106) (0.062)

0301 0.159 0.101
(0.089) (0.023) (0.052)

Electricity 6 (SES)

Working
)(2 statistic 525.54
pseudo R? 0.1230

(0.403) (0.001) (0.025)

0421 0559 0.121
(0.169) (0.367) (0.000)

0343 0374 0.086
(0.008) (0.070) (0.000)

0.285 0283 0.075
(0.003) (0.014) (0.000)

0306 0.143 0.221
(0.001) (0.001) (0.015)

1084.39
0.1152

(0.495) (0.236) (0.306)

0416 0524 0.136
(0.358) (0.824) (0.000)

0393 0402 0.066
(0.254) (0.392) (0.000)

0346 0334 0.240
(0.166) (0.260) (0.157)

0303 0206 0.152
(0.094) (0.082) (0.140)

0.613 0915 0.938
(0.009) (0.000) (0.000)

823.18
0.1926

(0.410) (0.022) (0.029)

0416 0549 0.119
(0.144) (0.484) (0.000)

0338 0376 0.091
(0.007) (0.097) (0.000)

0.288 0.323 0.090
(0.003) (0.068) (0.000)

0309 0.162 0.237
(0.012) (0.003) (0.035)

0.645 0.908 0.924
(0.000) (0.000) (0.000)

1666.53
0.177
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by strata does not have a specific trend (thisis not an ordered logit regression). For instance, the
relative probability of being enrolled in distance education for peopleliving in electricity stratum
two householdsislower (0.34).

People’s relative probability of being enrolled in distance education is less when
comparing each electricity stratumto itsequal inthe FTD category, and as electricity stratum
increaseswithin D the probability of being enrolled decreases, with the exception of electricity
stratum six. This result denotes that distance education is preferred by low income people
because of lower tuition and transportation costs, but it is also preferred by high income
people (living in stratum six househol ds) most likely because of the different types of distance
education courses offered (internet coursesvs. radio or TV courses) and because the distance
education variable includes courses that people have to attend once every period of time
which sometimes are graduate programs.

6. Conclusions

¢ Asin other studies on education, results for males are consistent when compared to females. In
the model of choice between private vs. public universities, males have a higher probability of
attending apublic university (0.055) compared to females. Malesperceiveahigher utility in attending
apublic ingtitution.

* Theelectricity stratavariable plays animportant role in the choice decision for individuals. For
males, as the electricity stratum increases, the probability of attending a private school increases
up to stratum five after which theincreasing trend reverts. Although theresult still favorsenrollment
in a private institution, the change in the trend indicates how elite classes till benefit from the
subsidized public higher education.

* For session attendance as el ectricity stratum (SES) increasestherel ative probability of enrolling
in any of the alternative sessions compared to FTD decreases.

* Inthe case of session attendance the working variable playsanimportant roleinthedecision. As
expected, if studentswork and study at the sametime, itisdifficult to be enrolled asaFTD student.

* Therelative probability of being enrolled in distance education decreases as el ectricity stratum
increaseswith the exception of electricity stratum six.

* Having ascholarship or aloan increases the chances of attending private institutions. This does
not mean that public institutionsdo not providefinancial aid. Financia aidin publicinstitutionsis
reflected in lower tuition costs that are not perceived by individuals as financia aid.

¢ Inthe case of loans, conditionsfor obtaining credit in Colombiaare stringent and people haveto
prove economic stability in order to be granted credit. 90% of the people who reported having a
loan belong to electricity strata 2 to 4. This indicates that people who are able to demonstrate
financial stability (i.e. are employed) obtain theloansand people belonging to higher strata (5 or 6)
do not need |loans to finance education costs.

* Higher education quality control isfundamental in order to ensurethe positiveimpact on economic
development. Although the ministry of education has advanced in the design of mechanisms for
quality control there are still some issues that should addressed such as problems of information
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exchange, offering moreincentivesfor improvement, creating astrong sense of accountability and
evaluation, and strengthening government programs and institutions (Orozco, 2005: 43).

* The government should take advantage of the growth of the private education sector and its
unfilled capacity viasubsidization in order to promote the entrance of larger cohorts of studentsto
tertiary education.

* Technical and technological degrees are undermined in Colombia thus people do not enroll in
these programs but rather pursue poor quality college degrees because of the lower tuition costs
and the possibility of attending evening sessions. The private and pubic sector should promote
technical and technological education.

* Transfer between ingtitutions should be allowed for students interested in pursuing a higher
education degree. This aso includes a homogenization in college credits to make them valid
across institutions and the public and private sector.
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Annex 1 — Returns to education in Colombia

In this section | study the degree effects on returns to education. The objective isto observe the
effect of an additional degree or more years of education represented by the percentage increase
onlog-wage. The Mincerian wage equation (Mincer, 1974) remainsauseful tool for the analysis of
returns to education. This equation alows researchers to find if there is an effect on wages
controlling for variables such as education, experience, and individual characteristics
(socioeconomic background, race/ethnicity, gender, and parents' education among others). The
following equation follows Mincer’shuman capital earningsfunction inasemi-logarithmic form:

Inw= g, +ﬁ1'xjj + B, Xy + &

where X isavector of individual characteristics of individual i that include race/ethnicity,
gender, a socioeconomic status (SES) variable (electricity strata), parents’ education, age and age
squared. X, is avector that includes the number of years of schooling and degree attained.”

Sources of biasin the ordinary least squares (OLS) estimates due to regressor endogeneity
haveto be considered in theresults. Griliches (1977) and Card (1999) explained how “endogeneity
comes from three potential sources: omitted variables, measurement error, and heterogeneity of
returnsin the population” (Checchi, 2006: 200). For thisreason, when explaining themodel | will
address these issues.

Measurement error is common in survey data because “respondents give faulty answersto
the questions posed to them” (Angrist and Krueger, 1999: 1339). Given that survey respondents
may intentionally report differences in years of schooling, in order to minimize this error | use
categorical variables for each degree obtained instead of years of schooling.

Heteroskedasticity is usually present in cross-sectional data because of the “regression
disturbances whose variances are not constant across observations’ (Greene, 2002: 215). Thisis
dueto difference across segments of the population. For example, “familieswith higher levels of
innate ability or more enriching learning environmentsfor their children benefit morefrom schooling”
(Ashenfelter and Rouse, 1998: 258) or students who come from higher income families receive
better quality education because they have access to better schools. These two examples imply
that returns to schooling vary depending of factors that are not captured by the coefficients. To
test for heteroskedasticity | will run the OLS regression using White's robust standard errors
(Kennedy, 2003: 154).

The dataset contain 12,923 individual s between 18 and 64 years of age who have earned a
high school degree or higher and reported a positive wage. The purpose of this dataset is to
confirm if adegree effect is reflected on the individual s wages who participated in the survey.

Thereare 6,305 or 49% femalesin the sample and 6,618 or 51 % males, which makeit fairly

equal initsgender composition. The datarevealsthat all individuals were earning awage at the
timeof the survey. Theincomeranged from aslow as US$1 to US$12,000 amonth. | constructed the

13 It is worth mentioning that | do not to use the potential experience variable that is commonly used in the
literature because, as | mentioned above, students in Colombia are enrolled full time and work thus the
experience variable could be biased downward, whereas by using age, this source of bias is eliminated.
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wage variable by combining different sources of income because there are casesin which people
arepaid ‘ en especie’ which meansthat they receivefood, education, or transportation in exchange
for their work. Table A.1 shows the main features of the data.

Table A.1
Individual and Household Characteristics
(sample means)

Characteristic Degree
Observations 12,923
Average Age 36
Percent Males 51%

Father's Education (highest level)  Some HS
Mother's Education (highest level) Some HS

SES variable (Electricity strata) 3
Average monthly wage US$392
Log monthly wage 5.40
Average years of schooling 13
Percent w/ HS 45%
Percent w/ Technological 2%
Percent w/ Bachelor's 21%
Percent w/ Post-Bac 9%

Theaverage age of the sampleis 36 yearswith astandard deviation of 11 years. Asmentioned
in the theoretical framework, | used age and age squared variables in the model instead of the
potential experience variable. Given that afraction of studentsin Colombiaare both enrolled full
time at school and work, the potential experience variable could be biased downward if using the
CPS suggested methodol ogy.

The sample has an average father’s education of some high school. Theresult isthe same as
the mother’s education average which is some high school.

The electricity stratum variable of the householdsis three meaning that the sample follows
Colombia’sincomedistribution.

Average monthly wageis US$392. Considering that minimum monthly wagein Colombiais
US$157 this figure suggests that people who have at least high school degree earn on average
more than minimum wage. This can be seen as a preliminary result of the benefit of earning a
higher degree.

Finally, as mentioned above, individual sin the sample hold at least a high school degree. The
table shows that 45% of the sample only holds a HS degree. People holding technical degreesare
2% of the sample. People holding bachel or’s degrees are 21% of the sample. People who attained
a post-baccalaureate degree are 9% of the sample. By difference 23% of the sample attended a
tertiary education institution but did not receive adegree. Thesefiguresreflect alow drop out rate
from higher education institutions. This indicates that given the difficulties of having access to
tertiary education in Colombia, once enrolled the chances of dropping out arelow. Thiscan bedue
to the fact that individuals who enroll in higher education institutions are very motivated.
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The results of the estimation of returns to education by degree model are presented in the
following TableA.2. The estimated wage equations are cal culated by gender. Individualswholive
in a stratum one household and graduated from high school (HS) are the base category. The
variables some years of college, Technical, Bachelor’s, and Post-Baccalaureate are dummies
constructed according to the obtained degree reported by respondents.

As expected, al results are positive with the exception of the Technical degree effect for
males. For instance, the Bachelor’s (BA) degree coefficient for maleswas 0.368, whichimpliesthat
having aBA degreeincreases earnings by approximately 37% in relation to the average wage of
males who have completed their HS degree. For women, the BA coefficient was 0.392, denoting
that having aBA degreeincreases average earnings by approximately 39% relativeto the average
wage of femaleswithaHS degree.

Furthermore, the Post-baccalaureate (post-bac) coefficient for both genders was of 0.70.
This result represents an increase in earnings of more than 70% for people who hold a post-bac
degree in relation to the average wage of people who have earned aHSin the sample.

The Technical (T) degree coefficients have mixed results for males and females. For males,
the coefficient was of -0.05 or 5.1% decreasein earningsin relation to amale holding aHS degree.
Onthe other hand, for femal es the coefficient was 0.078 or 7.8% increasein earningsrelativeto a
female holding aHS degree. These results could be influenced by two factors, first, technical and
technological studies are undervalued in Colombia. In other words, people do not perceived the
aggregated value of having atechnical or technological degree and thus prefer to pursue a BA.
This could be driven by alow demand of people with this degreein favor of sub-employed BA
degree holders. Second, because only 2% of the sampleholdsaT degree, the observations are not
providing reliable information. Both factors explain why these coefficients did not provide
convincing results.

Finally, other coefficients that reveal important results are male, which indicates that the
gender gap between males and femaleswho hold at least aHS degreeis 0.396 or more than 40%
increase in average wage for males. The electricity strata (SES) variable also plays an important
rolein thereturns by higher education degree. Asthe electricity strataincreases, thereturnsto an
additional degreeincrease showing apositive rel ationship between SES and wages. For example,
the wage of amal€e's that lives in electricity stratum 6 household increases by more than 131%
compared to a male who lives in an electricity stratum 1 household, holding everything else
constant. Furthermore, female wagesliving in electricity stratum 6 household increases by more
than 109% compared to femalesliving in stratum 1 househol ds.
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Mincerian Log-Wage Equation - Degree Effects

Coefficient Estimate

Variable Male Female Total
Intercept 2.031 1.790 1.736
(0 OOO) (0 000) (O OOO)
Age
5 (O 000) (O 000) (0 OOO)
Age -0.0 -0.0 -0.0
(. 000) (0. 000) (0 000)
Gender (Male=1)
] (0.000)
Mother's education (level) 0.038 0.037 0.03
o (0.000) (0.000) (0.000)
Electricity 2 (SES) 0.166 0.149 0.160
(0.000) (0.007) (0.000)
Electricity 3 (SES) 0.29 0.35 0.325
o (0.000) (0.000) (0.000)
Electricity 4 (SES) 0.65 0.577 0.613
o (0.000) (0.000) (0.000)
Electricity 5 (SES) 0.946 0.709 0.819
o (0.000) (0.000) (0.000)
Electricity 6 (SES) 1.313 1.099 1.19
o (0.000% (0.000) (0.000)
Electricity 0 (SES) 0.13 0.397 0.241
(O 323) (0.008) (0.017)
Years of schooling 0.10 0.08
) ] (0.000) (0.000) (0.000)
Some years of higher education ~ 0.102 0.130 0.119
(0.029) (0.012g (0.001
Technical -0.051 0.07 0.02
(0.594) (0.451) (0.780)
Bachelor's 0.368 0.392 0.389
(0.000) (0.000) (0.000)
Post-Baccalaureate 0.674 0.698 0.700
(0.000) (0.000) (0.000)
F - statistic 326.43 285.34 578.92
R? 0.4038 0.3598 0.3950

* gtatistically significant at 5% in bold; p-values in parenthesis.
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