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The Public Benefit of  
Private Schooling
Test Scores Rise When There Is More of It
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EXECUTIVE SUMMARY

The potential benefits of increased 
access to private school choice 
programs in the United States remain 
a hot topic in educational policy. 
According to economic theory, private 

schooling should improve student achievement 
by increasing competitive pressures on educators 
to provide high-quality educational experiences. 
In addition, since children have differing inter-
ests, abilities, and learning styles, private school 
choice would allow for an improved match between 
educators and students.

To see if these market benefits materialize, I exam-
ine the effect that increased access to private schooling 
has on international student test scores in 52 countries 
around the world. Notably, this study establishes causal 
relationships by comparing these countries to themselves 
over time while controlling for any fluctuations in gross 
domestic product, government expenditures, population, 
school enrollment, life expectancy, and infant mortality. 
I find that a 1 percentage point increase in the private 
share of total primary schooling enrollment would lead to 
moderate increases in student math, reading, and science 
achievement within nations. 



2

“Education 
grounded 
in rationally 
self-interested 
decisions 
can benefit 
all of society 
through 
a better-
educated 
citizenry.”

INTRODUCTION
Since the inception of common schooling 

around the globe, public-education advocates 
have argued that voluntary schooling selec-
tions—that is, school choice programs—would 
damage democratic societies by reducing the 
quality of education. They contend that if we 
allow parents and guardians to select the edu-
cational environment for their children, they 
may negatively affect the entire society by fail-
ing to choose academically rigorous institu-
tions, among other problems. After all, since 
not all parents are education experts, they may 
not have the capacity to select schools based on 
academic quality. Further, self-interested par-
ents may choose schools based on location and 
extracurricular activities rather than academ-
ics. With the rise of private school choice pro-
grams across the United States and a growing 
clamor for broad federal school choice, these 
claims are being repeated by school-choice 
opponents with growing volume and frequency. 

There is, however, good reason to believe 
that education grounded in rationally self-
interested decisions can benefit all of society 
through a better-educated citizenry. Because 
the freedom to choose a child’s school reduc-
es the monopoly power exercised by public 
schooling, we should expect expanded school 
choice to result in better educational quality 
and lower school cost. Since families care about 
the cognitive outcomes of their children, they 
will select schools based on academic quality. 
Moreover, if parents have the freedom to select 
their children’s schools, they will have a stron-
ger interest in becoming more informed about 
the quality of various educational options. 

The most methodologically rigorous studies 
on private school choice programs take advan-
tage of random lotteries used to decide which 
children get access to oversubscribed—that 
is, overenrolled—programs. An experimental 
setting exists because, with the lotteries, it is 
merely random chance that determines who 
wins the school voucher. As a result, any differ-
ence in outcome between the control and treat-
ment groups can be directly attributed to the 
private school choice program in question. 

The three most recent experimental evalu-
ations of private school choice programs have 
found that winning a lottery to attend a private 
school in Louisiana and Washington, D.C., 
resulted in lower standardized test scores in ini-
tial years.1 Critics of school choice have seized 
on these studies to argue that these programs 
actually harm the students they are intended to 
help.2 However, these are just the latest in a larg-
er empirical literature on the effects of school 
choice. The full collection of 20 experimental 
evaluations indicates that private school choice 
programs increase student achievement, but 
only slightly.3 This literature also indicates that 
private school choice programs improve essen-
tial individual and societal outcomes, includ-
ing saving taxpayer money,4 reducing criminal 
activity,5 and improving graduation rates.6

Notably, only 4 of the 20 experimental eval-
uations of private school voucher programs on 
student achievement were conducted outside of 
the United States. These took place in Bogota, 
Colombia; Andhra Pradesh, India; and Delhi, 
India, and found an average effect of about a 
half of a standard deviation increase in reading 
scores and about a third of a standard devia-
tion increase in math for students who won 
and used vouchers to attend private schools.7 
These effects are quite large; according to the 
conversion of standard deviations to annual 
learning gains used by the Center for Research 
on Education Outcomes (CREDO) at Stanford 
University, these effects are equivalent to more 
than a two-grade improvement in math and 
reading over public schools.8 Of course, these 
four experiments are not representative of the 
rest of the world, so we should be careful about 
assuming such private school effects would be 
replicated across the globe. In addition, James 
Tooley and Pauline Dixon found that access 
to private schooling benefited the least advan-
taged children around the world, while M. 
Najeeb Shafiq and John P. Myers found that 
private school vouchers in Sweden increased 
such outcomes as students’ reported tolerance 
of other ethnic and immigrant groups.9

Few existing studies attempt to determine 
the effect of private schooling on student test 
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“Public schools 
force their 
customers 
to pay for 
education 
through 
taxation; 
because 
they hold 
monopoly 
power, 
they do not 
face strong 
pressures 
to be 
accountable to 
families.”

scores around the world. Aldo S. D’Agostino 
examined the private share of school enroll-
ment in 30 countries in 2012 but did not find 
a statistically significant effect on Programme 
for International Student Assessment (PISA) 
scores.10 This is a standardized assessment, 
coordinated by the Organisation for Economic 
Co-operation and Development (OECD) that 
examines academic abilities of 15-year-old chil-
dren around the world. The assessment is scaled 
to have a mean of 500 and a standard deviation 
of 100. Chris Sakellariou examined schooling 
in 40 countries in 2012 and found that pub-
lic schools outperformed private school on 
PISA scores.11 However, since these studies all 
used cross-country comparisons, they cannot 
be interpreted as causal. Martin R. West and 
Ludger Woessmann used PISA data from 29 
countries in 2003 and found that students in 
private schools had much higher standardized 
test scores.12 More recently, Gabriel Heller-
Sahlgren found that private schooling had simi-
larly large positive effects on PISA scores for 
students from 34 different countries in 2012.13 

Importantly, the studies by West and 
Woessmann and Heller-Sahlgren used the share 
of each country’s Catholic population in the 
year 1900 as an instrumental variable to predict 
the likelihood that a given student was in a pri-
vate school in 2003 or 2012. Since the historic 
Catholic share of the population is highly corre-
lated with whether a student ends up in a private 
school today, and is unrelated to the student’s 
test score today, they argue, their papers identify 
a causal relationship between private schooling 
and higher student achievement. I contend that 
this approach does not fully remove bias from 
their estimates, as the historic Catholic share of 
the population is correlated with omitted vari-
ables such as national culture, political struc-
ture, economic structure, and racial diversity.

In order to remove the problem of com-
paring students in different countries to one 
another when probing the effects of school 
choice, I use data from 52 countries from the 
years 2000 to 2012 to compare nations to them-
selves. Previously, I have also employed an 
instrumental variable (short-run fluctuations in 

the demand for schooling) to predict the share 
of private schooling within a given country and 
year as a robustness check.14 A valid instrument 
removes any potential bias because it is a ran-
dom variable that affects only the outcome of 
interest—PISA scores—through its influence 
on the explanatory variable of interest—the 
private share of schooling enrollment. 

THEORY
I expect that an increase in the private 

share of schooling within countries would 
improve student achievement through com-
petitive pressures and an improved match 
between educators and students.

Because public schools are able to force their 
customers to pay for their educational products 
through taxation, they hold monopoly power 
and, as a result, do not face strong pressures to 
be accountable to families.15 Of course, this is 
not because public-school leaders are malevo-
lent or incompetent; they likely care a great 
deal about families, children, and the rest of 
society. But these leaders do not have strong 
economic incentives to provide a high-quality 
service at the lowest possible price. The most 
powerful incentives for leaders are to maximize 
political capital and budgets rather than quality 
levels.16 If public officials are making efficient 
spending decisions, they will likely be finan-
cially punished the following year for spending 
less than the budgeted amount. If, on the other 
hand, they spend the maximum amount bud-
geted, they will be more likely to receive addi-
tional funding the next year, and they will be 
able to tell their constituents that they directed 
large amounts of taxpayer money toward them. 
And political capital trumps quality because 
it is political actors—not the families that the 
schools are supposed to serve—who make the 
decisions about where money goes and how it 
is used.

Traditional public schools also hold exor-
bitant monopoly power through government-
mandated assignment based on neighborhood. 
Imagine if you were residentially assigned to 
another service: restaurants. If you paid for 
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“If more 
children are 
in private 
schools, 
which face 
pressure to 
avoid financial 
losses and 
possible 
shutdown, 
then 
educational 
quality 
levels will 
increase while 
costs will 
diminish.”

the public restaurant, whether you decided to 
eat there or not, you would have a large incen-
tive to go, almost regardless of its quality level. 
The only way you would exit and eat at a private 
restaurant would be if the perceived benefit of 
additional quality were greater than the sum 
of the price of food in the private restaurant 
and the value of the food at the public estab-
lishment.17 The public restaurants would not 
need to provide high-quality meals; instead, 
they would only need to be accountable to the 
state for maintaining minimum levels of taste 
and safety. Indeed, it would be irrational to 
provide a service above the minimum specified 
amount, especially since the public institutions 
would not be able to receive additional funding 
for providing great food and service. Similarly, if 
the government were to give away automobiles 
valued at $15,000 for “free,” it would be very 
difficult to sell someone a slightly higher quality 
car for a price of $15,000, regardless of vehicle 
choice, especially if the individual paid for the 
government car indirectly through taxation.

Alternatively, if more children within a 
nation are in private schools that face pres-
sures to avoid financial losses and possible 
shutdown—and to perhaps even make a profit—
educational quality levels will increase while 
costs will diminish. If perceived quality levels 
do not consistently surpass the costs of produc-
tion, private institutions are forced to close. In 
addition, increases in private schooling within 
a country would increase the incentives for 
both private and public schools to provide high-
quality educational experiences, assuming pub-
lic schools faced some negative consequences, 
such as losing funds, for students who left. 
Moreover, private schooling would introduce 
price differentiation into the market for school-
ing. Price differentiation could entice new, high-
quality schools to enter the educational market 
and could communicate information regarding 
student and parent values, goals, and desires.

If families were able to select their edu-
cational products, educational quality levels 
could increase simply because of the improved 
match between educators and students. Since 
all children are unique, they require different 

educational experiences. If students are bet-
ter matched to educational institutions based 
on ability levels, interests, and learning styles, 
they will gain more knowledge and skills from 
schooling attendance.18 In theory, since access 
to private schooling ought to improve stu-
dent learning, an increase in private schooling 
should lead to an increase in PISA scores.

DATA AND METHODS
To conduct this research, I use country-level 

data for the five years between 2000 and 2012, 
in which PISA testing was conducted. I use 
PISA test-score data for 52 countries, which are 
publicly available online at the National Center 
for Education Statistics.19 For the independent 
variable of interest—the private share of total 
primary schooling enrollment—I employ data 
from the World Bank20 and the United Nations 
Data Retrieval System.21 I also use the World 
Bank for country-level data on gross domestic 
product (GDP), population, life expectancy, 
infant mortality, and total schooling enroll-
ment. The final sample consists of 214 country-
year observations for math and science and 
212 country-year observations for reading. 
Of course, since this sample consists only of 
about 27 percent of the 195 countries around 
the world, it is not globally representative. The 
analytic sample of 52 countries represents 31 of 
the 44 countries (70 percent) in Europe; 3 of the 
23 countries (13 percent) in North America; 6 of 
the 12 countries (50 percent) in South America; 
2 of the 14 countries (14 percent) in Oceania; 9 
of the 48 countries (19 percent) in Asia; and 1 of 
the 54 countries (2 percent) in Africa.

The PISA assessment has been conducted 
by the OECD every three years since it began 
in 2000, with the most recent exam completed 
in 2015. The number of participating countries 
went from 32 in 2000 to 70 in 2015. The nation-
ally representative exam is given to 15-year-olds 
in order to compare student achievement around 
the world. The most recent assessment included 
math, reading, science, problem solving, and 
financial literacy. In this study, I focus on math, 
reading, and science results.
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The OECD requires that each nation test 
at least 4,500 students from at least 150 differ-
ent schools. In order for data to be captured, 
the national response rate must be greater than 
64 percent of the original sample of schools; 
the school-level response rates must be greater 
than 79 percent of the sampled children; and 
the testing timeframe may not exceed 42 days. 
Because of the strict OECD procedures, we can 
be confident that the data from each country 
are nationally representative and that resulting 
analyses are free from sampling bias.

Most important, I am able to compare coun-
tries to themselves over time because I have 
access to five years of data. The initial analysis 
examines the effect that a 1 percentage point 

increase in the private share of primary schooling 
has on PISA scores within countries. Since I can 
compare countries to themselves, I can control 
for factors that remain relatively constant, such 
as national culture, religion, and racial diversity.22 
This approach is a strong improvement to pre-
vious studies that compare very different coun-
tries to each other at one point in time. Instead 
of pointing out that countries with more or less 
private schooling have different test scores, this 
study is able to illustrate the effects of private 
schooling on test scores within the same country. 
This method is also a substantial improvement 
because by exploiting within-country variations 
it addresses the concern that the definition of 
private schooling differs across locations.

Table 1
Descriptive statistics

Mean
Standard  
deviation

Within-country  
standard deviation Minimum Maximum

PISA math test score 468.03 56.43 10.52 292.07 573.47

PISA reading test score 466.39 50.83 10.96 284.71 556.02

PISA science test score 473.13 51.27 8.98 322.03 563.32

Private share of total schooling 
enrollment within countries 13.72 16.88 2.97 0.01 99.08

GDP (billions of $US) 285.49 1,194.73 319.98 0.01 17,348.07

Government expenditure (percentage 
of GDP) 17.56 4.25 3.21 6.16 27.55

Population (millions) 34.09 130.62 6.95 0.01 1,364.27

Enrollment (millions) 3.41 12.13 1.19 0.00 141.15

Life expectancy (years) 68.38 9.69 1.85 38 83

Infant mortality (percent) 3.19 2.92 0.73 0.20 14.60

Country age 135.36 288.06 4.61 3 2674

Proportion of country/year observations 
that are OECD countries 0.18 0.38 0 0 1

Sources: National Center for Education Statistics, “International Data Explorer,” https://nces.ed.gov/surveys/pisa/idepisa/; World Bank and UNESCO Institute 
for Statistics, “Percentage of Enrolment in Primary Education in Private Institutions,” http://data.worldbank.org/indicator/SE.PRM.PRIV.ZS; UN Data, UIS 
Data Centre, “Private Enrolment as Percentage of Total Enrolment. Primary Education,” http://data.un.org/Data.aspx?d=UNESCO&f=series%3aPRP_1. 
World Bank, “World Bank Open Data,” https://data.worldbank.org/.

Note: PISA = Programme for International Student Assessment.

https://nces.ed.gov/surveys/pisa/idepisa/
http://data.worldbank.org/indicator/SE.PRM.PRIV.ZS
http://data.un.org/Data.aspx?d=UNESCO&f=series%3aPRP_1
https://data.worldbank.org/
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“Increases in 
the private 
share of 
schooling 
within 
countries lead 
to increases 
in math, 
reading, and 
science test 
scores.”

Obviously, other factors besides the private 
share of total primary schooling can change 
within countries. If other factors change within 
countries, and these variables are simultane-
ously associated with changes in the share of 
private schooling and PISA scores, the initial 
method may produce biased estimates. For 
instance, if GDP increases within a nation, 
higher incomes may lead to more families 
having the ability to afford private schooling. 
Additionally, higher incomes may lead to more 
access to educational resources, resulting in 
higher PISA achievement. Similarly, if popula-
tion largely increases within a country, public 
share of schooling would likely increase, while 
PISA scores might decline as a result of reduced 
educational resources per child. In theory, an 
analysis failing to hold GDP and population 
constant could produce results that are biased 
upward in magnitude. Because of this potential 
bias, I include the preferred model that exam-
ines the effects of changes in the share of private 
schooling on PISA scores within countries 
after holding GDP, population, life expectancy, 
infant mortality, government expenditures, and 
total schooling enrollment constant. See the 
appendix for more details on the econometric 
methods employed. Table 1 shows descriptive 
statistics of the data used in the analyses.

RESULTS
Table 2 and Figure 1 indicate that increases in 

the private share of schooling within countries 
lead to increases in PISA math, reading, and sci-
ence achievements. In particular, a 1 percentage 
point increase in the private share of school-
ing enrollment within a country is associated 
with a 2.5-point increase in math scale scores, a 
1.5-point increase in reading scale scores, and a 
1.3-point increase in science scale scores. 

Importantly, I compare countries to them-
selves over time in order to estimate the effects 
of private schooling on student test scores. This 
way, I can avoid almost all of the bias introduced 
in other studies that simply attempt to com-
pare differences across countries. However, 
this initial model assumes that changes in other 

factors within countries, such as population, do 
not affect student achievement—or, if they do, 
that those factors are relatively constant.

In theory, many factors that change within 
countries can affect PISA scores, so it may be 
important that those variables are held con-
stant. For example, an increase in GDP within 
a country can increase the number of children 
that may be able to afford private schools, while 
simultaneously increasing students’ test scores. 
If this is the case, the effects detected in the 
first model would be biased upward. In order to 
eliminate potential bias, I examine the effects 
of changes in the private share of schooling 
while holding GDP, government expenditures, 
population, life expectancy, infant mortality, 
and total schooling enrollment constant.

Table 3 and Figure 2 show that even with 
these controls, increases in private schooling 
within countries result in higher math, read-
ing, and science PISA scores. Specifically, a 
1 percentage point increase in private schooling 
would improve math scores by 1.4 scale points, 
reading scores by 1 scale point, and science 
scores by 0.9 scale points. These results are 
smaller and less statistically significant than 
those detected in the previous model; however, 
these results for math and reading remain sta-
tistically significant. This is especially notable 
because the sample used in the analysis is small 
relative to most social science research today. 

Most nations, importantly, did not experi-
ence a large fluctuation in the private share of 
enrollment, as evidenced by the within-country 
standard deviation (shown in Table 1) of around 
3 percentage points observed in the sample. 
In other words, a 1 percentage point increase 
in the private share is within the realm of 
typical increases. However, a few nations did 
experience larger changes: Qatar, for example, 
increased its private share of schooling from 
around 38 percent in 2000 to almost 58 percent 
in 2012. Over a six-year period, Qatar also 
increased its PISA scores by 58 points in math, 
75 points in reading, and 34 points in science.

The observed effects are moderate, as they 
represent around a tenth of a standard deviation 
increase in math, reading, and science scores. 
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Table 2
The effect of 1 percentage point increase in private schooling on Programme for 
International Student Assessment (PISA) scale scores

Math Reading Science

Private share 2.513** 1.462* 1.325**

(0.000) (0.015) (0.009)

Constant 444.300** 455.356** 459.266**

(0.000) (0.000) (0.000)   

R-squared within 0.1050 0.1687 0.1077

Countries  54  54  54

Sample size (N)  218  216    218

Source: Author’s calculations. 
Note: p-values are in parentheses. All models use country and year-fixed effects.
* p < 0.05, ** p < 0.01 

Figure 1
The effect of a 1 percentage point increase in private share of schooling enrollment 
on Programme for International Student Assessment (PISA) scale scores
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Table 3 
The effect of a 1 percentage point increase in private schooling on Programme for 
International Student Assessment (PISA) scale scores

Math Reading Science

Private share 1.428** 1.049* 0.875

(0.032) (0.096) (0.110)

GDP (billions of $US) -0.000 0.008 0.002

(0.878) (0.106) (0.607)

GDP2 (billions of $US) -0.000 -0.000 -0.000

(0.889) (0.651) (0.968)

Government expenditure  
(percent of GDP) -0.803 -0.645 -0.110

(0.380) (0.461) (0.885)

Population (millions) 0.352 -0.817 -1.245

(0.768) (0.476) (0.207)

Population2 (millions) -0.001 0.001 0.001

(0.802) (0.858) (0.567)

Enrollment (millions) 0.003 0.003 -0.003

(0.762) (0.726) (0.652)

Enrollment2 (millions) -0.000 -0.000 -0.000

(0.333) (0.905) (0.784)

Life expectancy (years) -1.621 -0.533 0.203

(0.416) (0. 779) (0.902)
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Math Reading Science

Infant mortality (percent) -2.817*** -2.488*** -1.332**

(0.000) (0.000) (0.029)

Country age -0.376 -0.552 0.025

(0.529) (0.334) (0.960)

Constant 716.785*** 705.492*** 512.219***

(0.000) (0.000) (0.000)   

R-squared within 0.2803 0.2846 0.2018

Countries  52  52  52

Sample size (N)  214  212  214

Source: Author’s calculations.
Note: p-values are in parentheses. All models include country and year-fixed effects.
* p < 0.10, ** p < 0.05, *** p < 0.01

Figure 2 
The effect of a 1 percentage point increase in private share of schooling enrollment 
on Programme for International Student Assessment (PISA) scale scores
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“A 1 percentage 
point increase 
in private 
school 
enrollment 
would yield  
an average  
1.3 percent 
gain in 
lifetime 
earnings—
about $15,000 
per student 
in the United 
States.”

According to these results, combined with 
research by Stanford economist Eric Hanushek 
and assuming a constant return to education, a 
1 percentage point increase in the share of stu-
dents enrolled in private schools would result in 
around a 1.3 percent gain in lifetime earnings for 
the average student in a given nation, or about 
$15,000 per student in the United States.23 
Moreover, according to estimates derived by the 
national CREDO report, the estimated effects 
resulting from a 1 percentage point increase in 
private schooling share would be equivalent to 
more than two months of learning gains.24 

To put this in perspective, consider that 
the United States ranked 40th in math and 
24th in reading on the 2015 PISA exam.25 If the 
United States had experienced a 10 percentage 
point increase in private school enrollment at 
that time (an increase that would be out of 
the ordinary for the United States), I estimate 
that the nation would have achieved a 14-point 
increase in math and a 10-point increase in 
reading, resulting in the country being ranked 
around 34th in math and around 13th in read-
ing. However, private school enrollment in the 
United States is currently going in the oppo-
site direction, declining from almost 12 per-
cent in 2000 to around 8 percent in 2012. 

CONCLUSION AND POLICY 
IMPLICATIONS

I find that access to private schooling has 
moderate effects on math, reading, and sci-
ence achievement for children across the globe. 
However, because statistical significance relies 
on using sufficiently large samples, and I only 
have access to data for just 52 countries overall, 
the dataset lacks the statistical power neces-
sary to perform subgroup analyses. As a result, 
I am unable to determine which countries have 
experienced the biggest effects for students. 

Of course, private schooling does not have 
the same effect on every child around the 
world. As found in the academic version of 
this analysis, the detected effects are mostly 
driven by non-OECD countries. This is likely 
because most of the statistical power in the 

analysis is derived from non-OECD countries; 
private schooling varies substantially more 
within non-OECD countries. Consequently, 
this body of research could be much improved 
with more access to schooling data worldwide. 
Data available at the city level would increase 
the statistical power enough to perform more 
informative subgroup analyses. Nonetheless, 
the positive overall effect means that many 
children experienced higher achievement than 
they would have experienced if private school 
enrollment had been flat or shrank. Obviously, 
while private schooling does not have the same 
test score effects for every child around the 
world, private school choice does improve the 
ability of families to provide their children with 
options necessary for lifelong success.

This report, alongside robust scientific 
evidence of improved short- and long-term 
outcomes for students and societies, fur-
ther indicates that decisionmakers ought to 
increase access to private school choice around 
the world. In particular, Education Savings 
Accounts, tuition tax credits, individual tax 
credit deductions, and voucher programs could 
increase access to private schooling and other 
private educational services within countries.

METHODOLOGY APPENDIX
The preferred model is a time- and country-

fixed effects regression approach of the form:

PISAit = β0 + β1PrivateShareit + β2GDPit + 
β3GovtExpendit + β4Popit + β5Enrollit + β6LifeExpectit 
+ β7Mortalityit + β8Ageit + ai + ɛit

where PISA is one of the three dependent 
variables of interest for country i at time 
period t. The three dependent variables of inter-
est are math, reading, and science test scores as 
measured by the international PISA assessment.

PrivateShare is the independent variable 
of interest, the private school share of total 
enrollment for country i in time period t. I 
expect that the coefficient of interest, β1, will 
be positive because private schooling should 
increase competitive pressures, which should 
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lead to overall increases in schooling quality 
within a country as measured by PISA scores.

I include a set of country-level control 
variables because certain characteristics of 
countries may cause their children to become 
better educated as well as increase private 
sector schooling. For example, an increase in 
GDP could lead a country to increase spend-
ing on public schooling because it has more 
wealth. Concurrently, the PISA scores for a 
country are likely to increase because of an 
increase in its wealth. 

GDP is the gross domestic product for 
country i in year t. GovtExpend is the govern-
ment expenditure as a percent of GDP, Pop is 
the population, Age is the age of the country in 
years, LifeExpect is the average life expectancy, 
Mortality is the infant mortality rate, and 
Enroll is the total number of students enrolled 
in private and public schooling for country 
i in time period t. Because of the nonlinear 
relationship between the dependent variables 
and GDP, population, and enrollment, I 
also include squares of these terms in the 
models. Finally, ai is the set of country-level 
time-invariant parameters, such as ethnicity, 
language, and culture, and ɛt is the random 
error term.
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