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Abstract
Objective: Estimate a supply and demand model of private 
college education services in Mexico for the 2005-2019 
period,	in	order	to	identify	the	factors	that	influenced	the	
dynamics	of	their	equilibrium	prices.
Methodology: The methodology consists of estimating such 
models with two- and three-stage least squares using panel 
data at the state level.
Results: The	results	suggest	that	while	the	contribution	of	
demand	variables	to	the	inflation	of	such	prices	has	been	
positive	and	fairly	stable,	that	of	supply	variables,	even	
though	it	has	been	more	fluctuating,	it	has	also	been	larger	
than	the	contribution	of	the	former	throughout	the	entire	
period.
Limitations and implications: It	bounds	the	discussion	on	
the role associated with private universities own characte-
ristics as well as market structure due to lack of disaggrega-
ted information at private institution level.
Originality and value:	This	paper	contributes	to	the	literatu-
re	on	the	subject	in	Mexico	by	providing	the	first	estimates	
of supply and demand elasticities for private higher educa-
tion.
Conclusions: Based	on	these	estimates,	it	was	possible	to	
identify	the	dynamics	of	the	equilibrium	prices	of	tuition	
fees at private universities in Mexico and their relationship 
with	both	supply	and	demand	factors.

Key Words: Tuition Fees, Simultaneous Equations, Panel 
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Resumen: 
Objetivo: Estimar un modelo de oferta y demanda de ser-
vicios de educación superior privada en México para el 
periodo	2005-2019,	buscando	identificar	los	factores	que	
influyeron	en	la	dinámica	de	sus	precios	de	equilibrio.
Metodología: La metodología para la estimación de dichos 
modelos	se	basa	en	mínimos	cuadrados	en	dos	y	tres	etapas	
utilizando un panel de datos a nivel entidad federativa.
Resultados: Los resultados sugieren que mientras la contri-
bución	de	las	variables	de	demanda	a	la	inflación	de	dichos	
precios	ha	sido	positiva	y	relativamente	estable,	la	contri-
bución	de	las	variables	de	oferta,	si	bien	ha	resultado	más	
fluctuante,	también	ha	sido	superior	que	la	de	las	primeras	
a lo largo del periodo.
Limitaciones/implicaciones: Se	acota	la	discusión	sobre	
el papel asociado a las características propias de las uni-
versidades privadas, así como a la estructura del mercado 
debido	a	la	falta	de	información	desagregada	a	nivel	de	
institución privada.
Originalidad/valor: El	presente	trabajo	contribuye	a	 la	
literatura dado que provee las primeras estimaciones de 
elasticidades de oferta y demanda de educación superior 
privada.
Conclusiones: Con	base	en	estas	estimaciones,	fue	posible	
identificar	que	la	dinámica	de	los	precios	de	equilibrio	de	
las colegiaturas de las universidades privadas en México y 
su relación con factores tanto de oferta como de demanda.

Palabras Clave: Precios de Colegiaturas, Ecuaciones Simul-
táneas,	Datos	Panel,	Análisis	Regional,	México.
JEL: D12, C20, C23, R10, O54.
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1. Introduction
In Mexico, student enrollment in private univer-
sities	experienced	a	sustained	 increase	between	
2005	 and	 2019.	 In	 that	 period,	 the	 number	 of	
students who enrolled in these universities more 
than	 doubled,	 from	 around	 786	 thousand	 to	
slightly more than 1.5 million students, i.e. an 
increase of 93.8%. As a result, the percentage of 
private university enrollments in the country’s 
total enrollment increased from 32.7% in 2005 to 
35.7% in 2019 (Figure 1). 

In this context, this paper will focus on stud-
ying the recent pattern of tuition inflation in 
private higher education. Several factors highli-
ght the relevance of studying this phenomenon, 
as well as its potential determinants. The first 
factor is that the educational services of private 
universities	are	part	of	 the	bundle	of	goods	and	
services used for the calculation of core inflation.1 
Hence, examining the dynamics of their prices, as 
reflected in the Private Universities Tuition Index, 
contributes	 to	 the	 understanding	 of	 the	 overall	
inflation	as	measured	by	the	National	Consumer	
Price Index (CPI). This is especially relevant in the 
period 2015-2019, when its pattern experienced 
periods	of	acceleration	and	deceleration,	both	at	
the national and regional levels. In this regard, the 
available	information	shows	that	after	reaching	a	
rate	 of	 4.2%	 between	 December	 2015	 and	 De-
cember	2016,	during	 the	same	periods	 in	2017,	
2018 and 2019 the education services annual 
inflation rate of private universities accelerated, 
reaching levels of 4.6, 5.2 and 4.7%, respectively 
(Figure 2).	 It	 is	also	observed,	 for	 the	same	pe-
riods, that the evolution of inflation in the Priva-

1	 Core	inflation	is	composed	of	the	price	index	of	goods	
(food,	 beverages	 and	 tobacco,	 and	 non-food	 goods)	
and services (housing, education and other services).  
The education sector component, in turn, considers 
the prices of private sector tuition fees for the follow-
ing educational levels: nursery and day-care centres, 
pre-school, elementary, primary, secondary, high 
school, university, vocational training and further ed-
ucation.

te Universities Tuition Index was heterogeneous 
across the country’s regions.2 For example, the 
acceleration	 observed	 between	 2016	 and	 2018	
was more significant in the centre-north and cen-
tre;	in	the	south,	an	acceleration	was	also	obser-
ved	 in	 that	period,	 albeit	 of	 a	 lesser	magnitude,	
while in the north, a temporarily higher inflation 
was	observed	in	2016.	Between	December	2018	
and	 December	 2019,	 the	 annual	 inflation	 rate	
decelerated in each region; however, in the nor-
th-central and central regions, average inflation 
for these educational services was higher than in 
2016 (Figure 3). A second element underpinning 
the relevance of this work is that it will allow us 
to determine whether there are differences in the 
contribution	of	supply	and	demand	factors	to	the	
recent evolution of these fees and to identify fac-
tors	behind	these	differences.

Considering	 the	 above,	 the	main	objective	 of	
this paper is to identify the determinants of the 
dynamics of tuition inflation in private universi-
ties in Mexico during the period of 2005-2019. 
The estimations are carried out within a fra-
mework of simultaneous equations given our 
specification of a model of inverse supply and 
demand functions. The estimation procedure 
considers two-stage (2SLS) and three-stage least 
squares (3SLS) with annual panel data at the sta-
te level for the period from 2005 to 2019. The pa-
per	contributes	to	the	literature	on	the	subject	in	
Mexico since the results here discussed provide 
the first estimates of supply and demand elastici-

2 The	 regionalisation	 of	 the	 Bank	 of	 Mexico’s	 Report	
on Regional Economies is considered here. Accord-
ing	 to	 this,	 the	 North	 includes	 Baja	 California,	 Chi-
huahua,	 Coahuila,	 Nuevo	 León,	 Sonora	 and	 Tamau-
lipas;	 North-Central	 considers	 Aguascalientes,	 Baja	
California	 Sur,	 Colima,	 Durango,	 Jalisco,	 Michoacán,	
Nayarit,	 San	 Luis	 Potosí,	 Sinaloa	 and	 Zacatecas;	 the	
Central región includes Mexico City, State of Mexico, 
Guanajuato,	Hidalgo,	Morelos,	Puebla,	Querétaro	and	
Tlaxcala,	while	 the	 Southern	 región	 is	 composed	 by	
Campeche,	Chiapas,	Guerrero,	Oaxaca,	Quintana	Roo,	
Tabasco,	Veracruz	and	Yucatán.
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ties for private higher education that take advan-
tage of the panel data structure to capture phe-
nomena	attributable	to	the	time	series.	Moreover,	
this structure allows us to identify the supply and 
demand	factors	that	have	contributed	the	most	in	
explaining the dynamics of private tuition fees in 
the	periods	of	interest,	therefore	contributing	to	
a	better	understanding	of	the	dynamics	of	the	Na-
tional Consumer Price Index (CPI) through core 
inflation.

The results suggest show that while the con-
tribution	of	demand	variables	has	been	positive	
and	 relatively	 stable,	 the	 contribution	 of	 supply	
variables,	 although	 more	 fluctuating,	 has	 also	
been	much	higher	than	that	associated	to	demand	
variables.	The	estimated	model	also	shows	that	in	
the	 sub-period	 of	 the	 recent	 increase	 in	 private	
tuition fees (2016-2018), “skilled employment” 
stands	out	as	the	demand	factor	that	contributed	
the most to the sustained increase in the accelera-
tion, suggesting that a more intensive use of this 
type of employment encourages certain segments 
of the population to pursue higher education. On 
the	 supply	 side,	 the	 main	 contributing	 factors	
were the “average price of medium-voltage elec-
tricity” and the “price of communication services”. 
In	turn,	the	drop	in	economic	activity,	given	by	the	
percentage	 change	 in	 the	Quarterly	 Indicator	 of	
State	Economic	Activity	(ITAEE	by	its	acronym	in	
Spanish),	is	the	factor	that	contributed	the	most,	
both	on	 the	supply	and	demand	side,	 to	explain	
the slowdown in the price of private university 
tuition	observed	in	the	2018-2019	sub-period.

The rest of the paper is structured as follows. 
Section	2	presents	a	brief	review	of	the	literature	
on the determinants of private university tuition 
prices;	 Section	 3	 describes	 the	 variables	 to	 be	
used	 to	 estimate	 the	 equilibrium	 prices	 of	 pri-
vate universities in the period under study and 
presents the econometric model used to estimate 
them; Section 4 shows the estimation results; and 
Section 5 provides the final considerations.

2. Literature Review
The literature on the determinants of university 
tuition	fees	is	mainly	based	on	the	US	experience,	
and	recognises	a	number	of	demand	and	supply	
factors	 that	 influence	 the	 behaviour	 of	 tuition	
fees. For example, Clotfelter (1990) reports that 
the	 higher	 profitability	 of	 university	 education	
compared to lower levels of education, as well 
as	 increases	 in	wages	and	 family	wealth,	boosts	
the demand for private higher education services 
and, with it, their fees. Later, the same author 
studies supply factors, finding that universities’ 
efforts	to	offer	their	students	better	services	(li-
brary,	 health,	 sanitation,	 library,	 administrative,	
etc.), new equipment and facilities, as well as 
financial support for outstanding low-income 
students, tend to increase tuition fees (Clotfelter, 
1996). Baumol (1967) mentions, at a theoretical 
level, that increases in teachers’ salaries also rep-
resent a potential risk factor for fee increases in 
educational services.

Paulsen (1991) is among the first to estimate, 
using a simultaneous equations framework, the 
effect of supply and demand factors on the equi-
librium	fees	of	public	and	private	universities	in	
the United States. Among his findings, the author 
reports	that,	on	the	supply	side,	greater	efforts	by	
universities to reduce operating costs (electricity, 
cleaning, water, etc.) and greater federal and state 
support	for	public	universities	reduce	the	rate	of	
tuition growth. On the demand side, he finds that 
increased	 market	 competition	 between	 public	
and private universities has a negative impact on 
the	increase	in	tuition	fees	for	both	types	of	uni-
versities. In a more recent paper, Bundick and Po-
llard (2019) also estimated a simultaneous equa-
tion model of supply and demand for educational 
services	 at	 public	 and	 private	 universities	 and	
reported that tuition fee increases are essentia-
lly	driven	by	supply-side	factors.	Specifically,	they	
mention	 that	 higher	 payroll	 expenditures,	 both	
for professors and non-academic staff, as well as 
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reductions	in	public	resources	allocated	to	these	
institutions, are the main factors that explain the 
variation in tuition fees. 

Other	demand	factors	have	been	linked	to	the	
evolution	of	tuition	fees.	For	example,	it	has	been	
pointed out that private universities, when identi-
fying times when students have more support for 
financing their education, whether private or pu-
blic,	their	tuition	fees	tend	to	rise,	which	could	be	
explained	by	the	intention	of	these	institutions	to	
appropriate a fraction of those resources (Epple 
et al., 2013; Gordon and Hedlund, 2016; Lucca et 
al., 2017).3

Other work has paid specific attention to de-
mand factors related to market competition, ad-
ding to Paulsen’s (1991) finding that increased 
market	 competition	between	public	 and	private	
universities reduces tuition inflation. For exam-
ple, Larsen (1997) suggests that changes in tui-
tion prices at private higher education univer-
sities	in	the	United	States	may	have	been	due	to	
illegal exchanges of information that some insti-
tutions made around tuition fees in order to avoid 
competing	with	each	other.	Hoxby	(1997a)	propo-
ses	that	public	and	private	universities	located	in	
markets that moved rapidly from regional mono-
polistic structures to more open and competitive 
structures responded to this growing exposure to 
competition	by	increasing	their	tuition	fees.	This	
was in response to their need to cover the higher 

3 This proposal is consistent with the so-called “Ben-
nett	Hypothesis”,	which	refers	to	the	statement	in	Feb-
ruary	1987	by	then	US	Secretary	of	Education	William	
J.	Bennett	to	The	New	York	Times	that	“... If anything, 
increases	 in	 financial	 aid	 in	 recent	 years	 have	 en-
abled	colleges	and	universities	blithely	to	raise	their	
tuitions,	confident	that	Federal	loan	subsidies	would	
help cushion the increase.” .  However, studies on the 
validity	 of	 this	 hypothesis	 have	 been	 inconclusive.	
To appreciate the variety of results on this issue, see 
McPherson and Schapiro (1998), Singell and Stone 
(2003),	 Rizzo	 and	 Ehrenberg	 (2004),	 Long	 (2008)	
and Gillen (2012).

costs required to offer higher quality educational 
services.4

In the case of Mexico, some studies analyse 
aspects related to the determinants of demand 
for private higher education. For instance, Acosta 
(2005) provides an overview of the evolution of 
the	sector	between	1980	and	2003,	describing	its	
origins and regulatory framework; the expansion 
of	the	number	of	institutions,	academic	staff	and	
enrollment; the organisation and representation 
of the sector, and funding and admissions policies. 
Buendía (2009) acknowledges that the study of 
private higher education in the country is limited 
despite the continued expansion and increased 
commercialisation of the sector. Finally, Ramírez 
(2011) discusses various elements that have 
contributed	 to	 the	growth	and	differentiation	 in	
demand for private higher education. Among the 
factors	to	be	highlighted,	he	mentions	the	role	of	
public	policies,	market	 forces	 that	 encourage	or	
inhibit	the	emergence	of	differentiated	educatio-
nal services in order to meet a growing demand, 
and other characteristics that influence access to 
private higher education. However, no referen-
ces were found for Mexico on the determinants 
of the supply of such educational services, nor 
on	 their	 equilibrium	 prices.5 For the estimation 
procedure, we did not find information regarding 
competition factors among private universities, 

4 The	Human	Capital	Theory	proposed	by	Becker	(1983)	
also reviews determinants of the demand for higher 
education,	 albeit	 from	 the	 perspective	 of	 the	 direct	
and indirect individual costs of acquiring it, as well as 
the variations it generates regarding the employment 
opportunities and income levels of those who acquire 
it. However, this approach is not oriented towards the 
cost	of	university	education.	Hoxby	(1997b)	provides	
another example where the determinants of the 
demand	for	university	education	are	mentioned,	but	
not of the price determinants.

5 For	 research	 on	 the	 evolution	 of	 public	 higher	
education	 in	 Mexico,	 see	 Mungaray	 (2001),	 Tuirán	
(2002), Mungaray and Torres (2010), and OECD 
(2019).
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nor	variables	related	to	the	financing	that	private	
universities offer to their students.

Considering	 the	above,	 this	paper	represents	
a	first	attempt	to	explain	the	behaviour	of	tuition	
fees at private universities in Mexico. Given that 
the	 available	 information	 allows	 us	 to	 identify	
some supply and demand factors of these educa-
tional services, we estimated a simultaneous su-
pply	and	demand	equations	model	to	obtain	the	
factors	 that	 influence	 the	 equilibrium	 prices	 of	
these services.6 These estimates are then used to 
measure	the	contributions	of	the	different	supply	
and	 demand	 factors	 to	 changes	 in	 equilibrium	
prices at the national and regional levels.

3. Econometric Model
Understanding the dynamics of private universi-
ty tuition fees requires recognizing, as previously 
mentioned, that it is a product of the dynamics 
resulting from the interaction of supply and de-
mand factors. On the supply side, factors such as 
increases in teachers’ salaries, or increases in the 
prices	of	basic	inputs	for	the	provision	of	educa-
tional services, such as electricity or communica-
tion services, may lead, in an otherwise constant 
fashion, universities to pass on these changes in 
the form of higher tuition fees.7 In turn, increases 
in the demand for university education associated 
with	increased	labour	market	pressure	for	skilled	
employment, or increases in the college-age seg-
ment of the population, may put upward pressure 
on	 the	 demand	 for	 such	 education	 and	 thereby	

6 For	 the	 estimates,	 no	 information	 on	 competition	
factors	 between	 private	 universities	 was	 found;	
nor	of	variables	related	to	 the	 financing	that	private	
universities offer their students.

7 According	to	the	cost	structure	of	private	sector	higher	
education	 schools	 from	 INEGI’s	 2013	 Input-Output	
Matrix (2013), at the sector level (2-digit), costs 
related to “Mass media information” and “Generation, 
transmission	and	distribution	of	water	and	piped	gas	
to	the	final	consumer”	and	“Distribution	of	electricity”	
accounted for 19.3% of the input purchases of these 
universities.

increase the otherwise constant tuition fees of 
private universities.

To estimate the effect of demand and supply 
factors	on	the	equilibrium	price	of	private	univer-
sity tuition, in this paper we will specify an inver-
se supply and demand system for private univer-
sity	tuition	by	means	of	equations	(1)	to	(3):

In(Ps
it) = αi  + αt  + α  In(Qs

it) + Xs
it g + ϵs

it                               Supply (1)
In(PD

it) = βi+βt – β  In(QD
it) + XD

it δ + ϵD
it                              Demand (2)

In(Ps
it) = In(PD

it)                         Equilibrium Condition  (3)

where Pit denotes the price of private universi-
ty	tuition,	as	measured	by	the	Private	University	
Price Index from the CPI; the superscripts S and 
D refer to supply and demand, respectively; the 
subscript	 i	refers	to	the	state	and	the	subscript	t 
to time. Total private university enrollment for the 
academic years 2005-2006 to 2019-2020 approxi-
mates the quantities offered and demanded for 
the private university educational services, QS

it 
and QD

it, whose coefficients α and β are expected 
to	be	positive	and	negative,	respectively.	In	turn,	αi 
and βi  are the fixed effects that allow to control for 
all those characteristics of the states that do not 
change over time; αt  and βt , represent time fixed 
effects; and y ϵS

it and y ϵD
iit represent the error ter-

ms related to the supply and demand equations, 
respectively. XS

it y XD
it in turn represent vectors of 

variables	that	influence	the	supply	of	and	demand	
for private higher education, respectively.8 

On the supply side, we consider the fact that 
changes	in	the	input	costs	can	be	transferred	by	
private universities to the costs of their tuition 
fees. Thus, the vector XS

it includes the costs as-
sociated with electricity consumption for use in 
the commercial and services sector, which were 
estimated with information from the Federal 
Electricity Commission (CFE). This source of in-

8 A	 similar	 exposition	 using	 simultaneous	 equations,	
for	the	case	of	agricultural	products,	can	be	found	in	
Roberts	and	Schlenker	(2013).
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formation was used since there is no electricity 
producer	price	index	available	by	state.	Thus,	the	
CFE information was used to calculate the varia-
ble	(i)	average	price	per	kilowatt-hour	of	medium	
voltage high demand electricity (GDMTH).9 It 
also includes (ii) a communication services price 
index, associated with the cost of telecommuni-
cations services and composed of the following 
set of CPI generics: internet, telephony and pay 
TV	packages;	 internet	service,	mobile	 telephone	
service and fixed telephone service. The data for 
this	variable	is	obtained	from	the	National	Insti-
tute	of	Statistics	and	Geography	(INEGI)	and	aims	
to capture a cost component of the provision of 
private university services. Also included is (iii) 
a	 variable	 associated	 with	 the	 possible	 cost	 of	
payroll expenditure.10 Specifically, it includes the 
annual	variation	of	 the	base	 salary	 contribution	
of the sector “Academic teaching, training, scien-
tific research and dissemination services” to the 
Mexican Social Security Institute (IMSS).

It	is	also	necessary	to	consider	variables	which	
also control the likely effects that changes in the 
availability	and	quality	of	public	university	edu-
cation services may have, directly or indirectly, 
on the price of tuition fees at private universities. 
To this end, we consider (iv) the enrollment rate 
of	 public	 universities,	 obtained	 from	 the	 Natio-
nal Association of Higher Education Universities 
(ANUIES);	 and	 (v)	 the	 federal	 budget	 allocated	
to	public	universities,	obtained	from	the	Databa-
se	on	Subsidies	 to	Public	Universities	 (Ordorika	
and Rodríguez, 2019) up to 2018, and for 2019 
the	information	was	obtained	from	the	Transpa-

9 The	 average	 price	 per	 kilowatt-hour	 per	 state	 is	
obtained	from	the	quotient	of	total	sales	in	the	state,	
in thousands of pesos, and total sales per kilowatt-
hour.

10 Although information on the Total Base Salary is 
available,	 the	Base	 Salary	 for	Teaching	 Services	was	
considered in the model estimation calculations, 
as	 this	 variable	 would	 be	 more	 closely	 related	 to	
the costs associated with the payroll in the private 
education sector.

rency	and	Accountability	Platform	of	the	Ministry	
of	Public	Education	 (SEP).	The	 first	one	aims	 to	
capture the effect that a greater presence of pu-
blic	universities	would	exert	on	the	tuition	prices	
of private universities, anticipating that a greater 
presence	of	public	universities,	reflected	in	their	
market share, that would tend to reduce the price 
of private universities. The second would capture 
the	 fact	 that	 a	higher	budget	of	public	universi-
ties	 reflected,	 for	 instance,	 by	 improvements	 in	
the	quality	of	public	universities’	educational	ser-
vices, it would incentivise private universities to 
improve the quality of their services as well, thus 
raising	 their	costs	and,	possibly,	 their	prices.	Fi-
nally,	(vi)	a	Quarterly	Indicator	of	State	Economic	
Activity	(ITAEE)	as	provided	by	INEGI,	is	included	
in order to control for general conditions of state 
economic activity that could influence pricing at 
the aggregate level.

On the demand side, the vector XD
it considers 

(i) the total employed population with a degree 
equal	to	or	higher	than	a	bachelor’s	degree.	Here,	
the	employment	of	skilled	labor	reflects	the	pos-
sibility	that	a	greater	intensity	in	the	use	of	skilled	
human capital may encourage certain segments 
of the population to study higher education, thus 
raising the demand for this level of education 
and, with it, tuition fees. It also includes (ii) the 
quotient	 of	 wages	 of	 bachelor’s	 degree	 gradua-
tes to wages of high school graduates, in order to 
control for the difference in wages of skilled and 
unskilled	 labour,	anticipating	 that	 the	 larger	 the	
difference, the greater the incentives to demand 
more	education.	The	data	for	these	two	variables	
is	 obtained	 from	 the	 National	 Occupation	 and	
Employment	Survey	(Encuesta	Nacional	de	Ocu-
pación	 y	Empleo,	 ENOE).	 In	 addition,	we	 added	
(iii)	 the	 annual	 variation	 of	 the	 IMSS	 contribu-
tion	base	salary	of	the	sector	“Academic	teaching,	
training, scientific research and dissemination 
services”.	These	calculations	are	based	on	 infor-
mation from the Mexican Social Security Institute 
(IMSS).	This	variable,	from	the	demand	side,	aims	
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to capture the incentive for a higher demand of 
higher education in the light of increases in wage 
levels in the education sector, which is intensive 
in	skilled	labour.	Also	included	is	(iv)	the	number	
of high school graduates, which approximates 
the	possible	price	effect	of	 the	demographic	dy-
namics of the segment of the population that de-
mands higher education in each academic cycle, 
information	obtained	 from	the	SEP.	 In	 this	 case,	
too, higher demographic pressure is expected to 
have an upward effect on prices.  

Also	included,	with	data	from	ANUIES,	two	va-
riables	related	to	enrollment	conditions	in	public	
universities:	(v)	the	number	of	new	applications	
to	 public	 universities,	 which	 is	 employed	 as	 an	
indicator of demand pressures for higher educa-
tion, and (vi) the enrollment rate in higher edu-
cation	at	public	universities,	used	as	an	indicator	
of demand pressure for higher education. In this 
respect,	it	would	be	expected	that	higher	levels	of	
applications	to	public	universities	would	tend	to	
inhibit	demand	for	higher	education	from	private	
universities and thus put downward pressure on 
fees.	However,	the	effect	could	be	positive	to	the	
extent	that	this	variable	 is	also	reflected	in	a	hi-
gher demand for higher education. In addition, a 
higher	effective	enrollment	rate	of	public	univer-
sities may suggest that they are attracting a larger 
market share than private universities, negatively 
affecting the demand for higher education in pri-
vate	 universities	 and	 thus	 could	 be	 associated	
with downward pressures on the cost of private 
tuition fees. Finally, (vii) the ITAEE is considered 
as a demand factor, seeking to capture the effect 
of state economic activity on the demand for pri-
vate university higher education. 

It is worth mentioning that in the estimation, 
all	 variables	 in	 the	 supply	 and	 demand	 vectors,		
Xit and Xit, are expressed in logarithms, with the 
exception	of	the	change	in	the	base	contribution	
wage	and	the	public	university	enrollment	rate.11

11 Table 1A in the Appendix shows the descriptive sta-
tistics	for	the	above	supply	and	demand	variables.

Since the prices and quantities are determi-
ned	simultaneously	by	 the	 interaction	of	 supply	
and demand functions, an ordinary least squares 
(OLS) estimation fails to identify them correctly, 
which	could	lead	to	biased	estimators	(Wooldri-
dge,1996,	2010).	A	solution	to	this	problem	is	to	
identify a set of factors (A) that affect supply con-
ditions (costs) without affecting demand; or a set 
of factors (B) that affect demand without affec-
ting supply conditions (costs). Factors of type (A) 
help to identify the demand curve, while factors 
of type (B) help to identify the supply curve. 

The	 sets	 of	 factors	 (A)	 and	 (B)	 can	 be	 used	
as	 tools	 for	 the	 estimation	 of	 both	 equations	
by	means	of,	 for	 example,	 two-stage	 least	 squa-
res (2SLS). Thus, a set of factors that reflect su-
pply-side	 impacts	 (costs),	 but	 do	 not	 affect	 de-
mand,	will	be	used	as	instruments	for	estimating	
the demand function, while a set of factors that 
capture	 demand-side	 impacts,	 but	 do	 not	 affect	
supply conditions, is used for estimating the su-
pply function (Rasmusen, 2007).  In this way, it 
is	possible	 to	estimate	each	supply	and	demand	
equation separately, without making use of all 
the information contained in the detailed speci-
fication for the rest of the model. In this respect, 
Baum et al. (2002) argue that in order to correctly 
specify demand and supply functions using ins-
trumental	 variables,	 the	 following	 two	 criteria	
need	to	be	satisfied:

a) Relevance of the instrument: Intuitively, this re-
quirement implies that since we want to use the 
instrument	to	represent	our	variable	of	interest,	
these	variables	must	be	strongly	correlated.	One	
way to assess the relevance of the instrument is 
through the F-statistic resulting from the esti-
mation	in	the	first	stage,	which	should	ideally	be	
greater than 10.

b) Exogeneity or exclusion restrictions: This cri-
terion implies that the instrument is not corre-
lated with the error term and the only effect that 
the model will identify is the indirect effect of the 
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variable	of	interest	that	is	being	instrumented.	If	
the instruments are not exogenous, then 2SLS 
estimates are inconsistent. Furthermore, given 
the	possibility	of	using	more	than	instrument	to	
correct specify the demand and supply curves, 
a test of overidentification restriction should 
also	 be	 considered.	 Empirically,	 test	 of	 overi-
dentifying	 restrictions	 is	 important	 because	 it	
allows accounting for two issues simultaneous-
ly: a) whether the instruments are uncorrelated 
with	 the	 error	 term,	 and	b)	whether	 the	 equa-
tion is misspecified and that one or more of the 
excluded	exogenous	variables	 should	 in	 fact	be	
included	in	the	structural	equation.	Note	that	a	
significant test statistic could represent either 
an invalid instrument or an incorrectly specified 
structural equation. In practice, Hansen’s J statis-
tic helps assess the validity of the instruments12.

Considering	the	above,	we	use	the	log	of	(a)	appli-
cations	to	public	universities,	 (b)	 the	number	of	
high school graduates, (c) the ratio of undergra-
duate wages to high school wages, and (d) the 
employment	of	skilled	 labour	as	 instruments for 
the estimation of supply.	 The	 variables	 used	 as	
instruments for the estimation of demand are, in 
turn, the logarithms of (a) the average price per 
kilowatt-hour of medium voltage high demand 
electricity,	(b)	the	price	index	of	communications,	
and	(c)	the	federal	public	budget	allocated	to	pu-
blic	universities.	As	shown	in	the	results	section,	
the selection of these instruments fulfills the re-
quirements	above	described:	relevance	of	the	ins-
trument and exogeneity conditions. 

Two estimation techniques are used to estima-
te the effects of demand and supply factors on the 
equilibrium	cost	of	private	university	tuition.	The	
first is two-stage least squares (2SLS), where en-

12 Hansen´s J statistics is performed when using het-
eroskedastic standard errors in the estimated models. 
For more information regarding postestimation tests 
in 2SLS: https://www.stata.com/manuals13/rivre-
gresspostestimation.pdf.

dogenous	explanatory	variables	are	 replaced	by	
linear	combinations	of	predetermined	variables,	
or instruments. The second proposed estimation 
method is three-stage least squares (3SLS), which 
makes	 it	possible	 to	 jointly	 estimate	 the	 system	
of equations in their structural form. It is therefo-
re a complete information method that requires 
the specification of each of the equations of the 
system. This method starts from a correct speci-
fication	of	both	equations	in	order	to	obtain	the	
equilibrium	price	and	quantity,	estimating	the	su-
pply and demand functions jointly, thus ensuring 
that QS

it = QD
it.13	It	is	worth	mentioning	that,	by	in-

corporating all the information of the system, the 
asymptotic efficiency of the estimates increases 
(ZellneryTheil,	1962;	Alegre,	1993).

4. Results
Tables 1 and 2 show the estimation results for 
the supply and demand functions, respectively, 
using 2SLS and 3SLS. From the estimation with 
2SLS, whose results are shown in the first col-
umns	of	both	tables,	it	is	clear	that	the	F-statistic	
of	the	first	stage	reaches	values	above	10,	specifi-
cally 32.21 and 11.70, for the supply and demand 
equations, respectively, suggesting the relevance 
of	 the	 instruments	 proposed	 in	 both	 equations,	
as well as ruling out the presence of weak instru-
ments. Furthermore, the result of the Hansen’s 
J-statistic test suggests not rejecting the null hy-
pothesis that instruments are not correlated with 
the error, thus pointing to the exogeneity of the 
instruments	used	in	the	identification	in	both	the	
supply and demand equations.14

13	 Two-stage	estimation	is	first	estimated	while	the	vari-
ance-covariance	matrix	of	the	disturbances	is	used	to	
estimate	 the	 coefficients	 of	 the	 whole	model	 under	
3SLS afterwards.

14	 The	results	of	the	first	stage	are	available	in	Appendix.	
From the authors upon request.
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4.1 Supply Determinants
Taking the 3SLS estimation as a reference, the es-
timated coefficients of the supply equation in the 
second column of Table 1 indicate, as expected, 
that the one corresponding to “total enrollment 
of private universities” is positive and statistically 
significant.15 

The estimates include heteroscedasticity-ro-
bust	standard	errors	when	estimation	procedure	
correspond	to	2SLS	or	3SLS,	while	cluster-robust	
errors at the state level are estimated. For the 
calculation	of	the	latter,	the	wild-bootstrap-t	me-
thod is used due to the few clusters scenario that 
arises when considering the 32 states. For more 
details	 on	 the	wild-bootstrap-t	method,	 see	 Ca-
meron	et	al.	(2008).	These	results	can	be	found	in	
Tables 2A and 3A in the Appendix, which suggest 
robustness	 in	 the	 significance	 of	 the	 estimated	
variables	indicated.

Also, as expected, the estimated coefficient 
estimates for “communications price” and “ave-
rage price per kilowatt-hour of medium-voltage 
high demand electricity (GDMTH)” are positive 
and statistically significant. Only the estimated 
coefficient estimates for the annual change in the 
IMSS	contribution	base	wage	related	 to	 the	em-
ployment	of	skilled	 labour	were	not	statistically	
different from zero.

With	respect	to	the	variables	that	indicate	that	
public	universities	compete	with	private	univer-
sities, the coefficient of the “enrollment rate of 
public	 universities”	 is	 negative	 and	 statistically	
significant,	 indicating	 that	 if	 public	 universities	
have a larger market share, the tuition fees of pri-

15	 The	 estimates	 include	 heteroscedasticity-robust	
standard	 errors	 and	 cluster-robust	 errors	 at	 the	
state level. For the calculation of the latter, the wild-
bootstrap-t	 method	 is	 used	 due	 to	 the	 few	 clusters	
scenario that arises when considering the 32 states. 
For	more	details	on	the	wild-bootstrap-t	method,	see	
Cameron	et	al.	(2008).	These	results	can	be	found	in	
Tables 2A and 3A in the Appendix, which suggest 
robustness	 in	 the	 significance	 of	 the	 estimated	
variables	indicated.

vate	universities	could	be	adjusted	downwards.16 
On	 the	 other	 hand,	 the	 coefficient	 of	 the	 public	
university	 budget	 variable	 exhibits	 a	 positive	
and statistically significant sign, indicating that 
in	the	face	of	possible	improvements	in	the	qua-
lity	 of	 public	 universities,	 private	 universities	
would have incentives to improve the quality of 
their	services	as	well,	thereby	affecting	costs	and,	
possibly,	 raising	 fees.	 Likewise,	 the	positive	 and	
statistically significant sign of the coefficient of 
the ITAEE would indicate that improvements in 
the general conditions of state economic activity 
could influence increases in the provision of pri-
vate higher education, thus exerting an influence 
on the tuition fees of private universities.

4.2 Demand Determinants
In turn, the estimated demand equation shows, as 
expected,	 that	 the	number	of	 enrollments	 in	pri-
vate universities has a negative and statistically 
significant relationship with the tuition fees of pri-
vate universities. Positive and statistically signifi-
cant	coefficients	are	also	obtained	for	the	remain-
ing	variables,	with	the	exception	of	the	variation	in	
the	base	contribution	wage,	and	the	ratio	of	under-
graduate to high school wages, whose coefficients 
were	 found	 to	be	 statistically	not	 significant.	 For	
example, these results suggest that a more inten-
sive	use	of	skilled	employment	would	be	associat-
ed with greater incentives for certain segments of 
the population to opt for higher education, leading 
to a higher demand for this service and thus push-
ing up tuition fees. In turn, the positive and statis-
tically significant sign of the coefficient of new ap-
plications	to	public	universities	indicates	that	this	
variable	is	capturing	a	higher	demand	for	universi-
ty studies in general. The demographic factor, cap-
tured	by	 the	number	of	high	school	graduates	 in	
each academic year, suggests that increases in this 
segment of the population are reflected in increas-

16 Paulsen (1991) also reports results along these lines 
in his study for the United States.
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es in demand for private higher education, putting 
upward pressure on tuition fees.

Finally, the positive and statistically significant 
sign	of	the	coefficient	of	the	ITAEE	variable	sug-
gests that a higher dynamic in the economic acti-
vity	of	the	state	would	be	associated	with	a	higher	
demand for skilled and unskilled employment, 
the	former	being	the	one	that	could	be	associated	
with a higher demand for higher education and 
thus influencing tuition fees at private universi-
ties to rise.17,18 

4.3	Estimated	Contributions	of	Supply	and	
Demand	Factors	to	the	Equilibrium	Tuition	
Fees in Private Universities
The estimated supply and demand equations 
shown in Tables 1 and 2 make	 it	 possible	 to	
obtain	 the	 annual	 contributions,	 in	 percentage	
points (pp) and during the study period, of the dif-
ferent	supply	and	demand	variables	on	the	cost	of	
tuition fees at the national level. For this purpose, 
we considered the estimated coefficients in 3SLS 
of	the	variables	that	were	statistically	significant,	

17	 As	a	robustness	exercise,	Appendix	Table 4A reports 
estimates	 considering	 different	 sets	 of	 variables	 as	
instruments	 in	both	demand	and	supply	estimation.	
The	 results	 show	 that	 all	 specifications	 obtain	 the	
expected	results	in	terms	of	sign	and	significance	for	
the	coefficients	associated	with	the	number	of	enroll-
ments in private universities. On the demand side, the 
estimated	 coefficient	 associated	with	 the	number	of	
enrollments in private universities varies in a range 
from -0.091 to -0.129, while for the supply estimation 
the	coefficient	associated	with	the	number	of	enroll-
ments in private universities varies in a range from 
0.026	to	0.029.	The	results	of	the	first	stage	are	avail-
able	from	the	authors	upon	request.

18	 As	described	above,	this	paper	provides	the	first	esti-
mates of demand and supply price elasticities for pri-
vate	 universities	 for	 Mexico.	 Nevertheless,	 research	
for the United States have estimated an inelastic price 
of demand ranging from -0.12 to -0.76. See for exam-
ple	 the	 studies	 of	 Bryan	 and	 Whipple(1995),	 Funk	
(1972),	Buss,	Parked	and	Rivenburg	(2004).	The	de-
mand price elasticity estimates provided in this paper 
lie also within an inelastic price demand range.

the	elasticity	of	each	variable	on	the	equilibrium	
price and the percentage variation of the different 
determinants of supply and demand during the 
period indicated.19,20 Thus, comparing the annual 
contributions	of	the	demand	and	supply	variables	
for	the	period	2005-2019,	it	is	observed	that	both	
sets have exerted a persistent upward pressure 
on	tuition	fees.	The	effect	of	the	demand	variables	
has	been	more	stable	than	that	of	the	supply	vari-
ables;	however,	it	is	the	supply	variables	that	have	
contributed	 the	 most	 to	 the	 increase	 in	 tuition	
fees (Figure 4).
Given the estimated parameters of the model, it 
is	also	possible	to	obtain	the	contribution	of	the	
different supply and demand factors during the 
period of greatest acceleration in university tui-
tion	fees,	i.e.	2016-2018.	This	can	be	seen	in	Ta-
ble 3, where the total supply and demand effects 
are	obtained	by	multiplying	columns	(2)	and	(3)	
and	 adding	 the	 respective	 contributions	 of	 the	
fixed time effects. The results of these calcula-
tions yield a total estimated effect derived from 
the	set	of	supply	and	demand	variables	of	4.80	pp,	
of which 3.77 pp correspond to the former and 
1.03	pp	to	the	latter;	while	the	observed	value	of	
cumulative	 inflation	by	state	between	2016	and	
2018 of the cost of private university tuition was 
4.19 pp.

Among	 the	 factors	 that	contributed	 the	most	
to explain the change in the cost of private univer-
sity tuition fees, on the supply side, the average 
price per kilowatt-hour of electricity for the me-
dium-voltage high-demand tariff stands out, due 
to its percentage change during the 2016-2018 
period,	followed	by	the	communications	price	in-
dex, given that its estimated elasticity is the lar-

19	 The	equilibrium	price	effects	of	changes	in	supply	and	
demand	factors	are	determined	by	—= — y 
—= — , respectively.

20	 The	 estimation	 of	 the	 contributions	 of	 supply	 and	
demand effects follow the procedure shown in the 
Bank of México (2019).

d log(Pit)
dxS
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gest.	On	 the	demand	side,	 the	skilled	 labour	va-
riable,	which	seeks	to	capture	the	intensity	in	the	
use	 of	 skilled	 human	 capital	 in	 the	 state	 labour	
market, is the factor that stands out, a result attri-
butable,	on	one	hand,	to	a	positive	estimated	elas-
ticity of the highest magnitude, and on the other, 
to a high percentage change.

The estimated model is also used to calculate 
the	 contributions	 of	 demand	 and	 supply	 facto-
res over the inflation of private universities tui-
tion	but	now	at	 the	regional	 level.	This	 is	based	
on the assumption that the estimated elasticities 
are	common	 to	all	 regions,	but	 that	each	region	
may have faced differentiated changes in the su-
pply	and	demand	variables.	Thus,	the	percentage	
changes	 of	 the	 supply	 and	 demand	 variables	 in	
the respective region for the given period are cal-
culated. The convenience of the assumption that 
the elasticities are the same for all regions makes 
it	possible	to	differentiate	the	estimated	effect	on	
tuition fee inflation derived only from regional 
impacts on those determinants, whether related 
to	supply	or	demand,	that	turn	out	to	be	statisti-
cally significant.

Figure 5	shows	these	contributions	between	
December	2016	and	December	2018.21 The gra-
ph shows that the estimated total effect on tui-
tion inflation in percentage points is largest in 
the central region (3.81+1.21=5.02), followed 
by	 the	 central	 north	 (3.89+1.07=4.96),	 north	
(3.58+1.12=4.70), and south (3.59+0.85=4.44) 
regions,	in	that	order,	consistent	with	the	obser-
ved data.22	 	 It	can	also	be	seen	that	the	“average	
price of medium voltage high demand electricity” 
had a significant effect in all regions, although to a 
lesser extent in the north. It also stands out that in 
all	regions	the	“employment	of	skilled	labour”	has	
the dominant effect among the demand factors, 
which	is	more	noticeable	in	the	centre,	a	region	in	
which	both	the	ITAEE	and	the	“new	applications	

21 See	Appendix	Table 5A for the respective calculations.
22 The	total	effects	consider	rounding	values.

to	 public	 universities”	 also	 contribute,	 pointing	
to a growing demand for higher education in this 
region. 

Also	noteworthy	is	the	observed	deceleration	
in tuition fees at the national level in the 2018-
2019	sub-period.	To	analyse	the	factors	that	con-
tributed	 to	 this	 deceleration,	 a	 similar	 exercise	
was performed as in Table 5A in the Appendix. 
The results of the recalculations are presented in 
Table 4. 23 

As	observed,	on	the	demand	side,	the	decline	
in	the	“number	of	high	school	graduates”	contri-
buted	moderately	to	the	slowdown	in	private	tui-
tion	fees	observed	between	2018	and	2019,	and	
that the decline in economic activity, due to the 
negative percentage change in the ITAEE, contri-
buted	to	both	the	supply	and	demand	aspects	of	
the	observed	slowdown	in	the	inflation	of	private	
university tuition fees. This result could suggest 
that, in a period of weak economic activity, appli-
cations to private universities would decrease, 
while	on	the	supply	side,	it	would	be	more	diffi-
cult for private universities to transfer an increa-
se in their costs to their tuition fees. On the other 
hand,	among	the	supply	factors	that	contributed	
the most to tuition inflation during the 2018-
2019	sub-period	are	the	decrease	in	the	percen-
tage change in the “communications price index”, 
coupled with a lower increase in the “average 
price per kilowatt-hour of medium voltage high 
demand electricity.”

23  The econometric estimations of the supply and demand 
model to determine the cost of private university tuition 
fees consider annual information for the period 2006-
2019 for all the variables, with the exception of the 
ITAEE, whose information at the time of the estimations 
was available until the second quarter of 2019, thus 
estimating the variation with respect to the second 
quarter of 2018. However, Table 4 considers updated 
information for the whole of 2019, so that the change is 
calculated with respect to 2018.
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5. Final Considerations
This	paper	is	a	contribution	to	the	study	of	the	

determinants of private university tuition fees in 
Mexico.	Based	on	these	estimates,	it	was	possible	
to	identify	that	the	dynamics	of	equilibrium	prices	
of private university tuition fees in Mexico during 
the	period	2005-2019	responded	to	both	supply	
and	demand	factors.	It	can	also	be	observed	that	
demand	factors	had	a	relatively	stable	contribu-
tion to private university tuition fee inflation over 
the estimated period, although this is much lower 
than	that	attributable	to	supply	factors.	

The estimates also suggest that for the 2016-
2018	 sub-period,	 the	 supply	 factors	 that	 con-
tributed	 the	most	 to	 the	 increase	 in	 tuition	 fees	
were the “price of medium voltage electricity” 
and the “price of communication services.” On the 
demand	side,	the	contribution	of	“skilled	emplo-
yment” stood out, suggesting that a more inten-
sive use of this factor stimulated demand for hi-
gher education and exerted upward pressure on 
tuition fees. The estimates also indicate for this 
period that the sum of the estimated supply and 
demand effects on tuition fees was highest in the 
central	region,	followed	by	the	north-central,	nor-
thern and southern regions. In all of them, it can 
be	seen	that	 “medium	voltage	electricity	prices”	
had an important effect, although to a lesser ex-
tent in the north. Also noteworthy is that in all the 
regions	“employment	of	skilled	labour”	has	a	do-
minant	effect	among	the	demand	factors,	but	this	
is	most	noticeable	in	the	centre,	where	the	ITAEE	
and	“applications	to	public	universities”	also	con-
tribute,	suggesting	a	growing	demand	for	higher	
education in this region. In turn, the decline in the 
“number	 of	 high	 school	 graduates”	 contributed,	
albeit	modestly	 and	 on	 the	 demand	 side,	 to	 ex-
plain the slowdown in the cost of tuition fees at 
private	universities	in	the	2018-2019	sub-period.

Finally, it is important to note that this study 
uses	 information	aggregated	by	state,	given	that	
this	is	the	information	available	at	the	time.	This	

fact represents a limitation as it precludes to 
analyze the role associated with the characteris-
tics of each private sector higher education ins-
titution, such as the quality of their professors, 
the quality of their facilities, their size, location, 
the characteristics of the financial support they 
offer	to	their	students,	timetables,	local	effects	of	
competition,	among	others,	and	which	may	be	re-
levant to explain the evolution of tuition fees at 
private universities. 

This paper also recognizes that prices in the 
private	 university	 market	 might	 be	 discrimina-
tory; from which each student may pay a different 
price.	This	is	because	tuition	prices	might	be	atta-
ched	to	 financing,	scholarships,	and	progress	by	
credit	burden	decisions.	Also,	it	might	be	the	case	
that some private are non-profit organizations 
which means that all profits are not turned into 
dividends. In this sense, lacking working with 
individual level data or administrative records li-
mits the analysis for undertaking, for example, a 
counterfactual analysis to assess the implications 
either	of	a	tax	or	a	subsidy	in	this	market;	deter-
mine the implications of an increasing automati-
zation or determine the consequences of cleaner 
and cheaper technologies. The empirical analysis 
shall test for estimation implications (consistency 
and	biasness)	of	the	factors	above	referred.	

To the extent that this information is genera-
ted and incorporated in future econometric stu-
dies,	a	better	understanding	of	this	relevant	com-
ponent of core inflation dynamics in Mexico will 
be	possible.		
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Figure 1.
Total Enrollment in Private Universities and % Enrollment Private Universities with respect to Total 

Enrollment	(Public+Private)	2005-2019

Figure 2.
Price Index of Private Universities
Variation	December-December

p. 32

p. 32

Percentage

Source:	Own	elaboration	with	data	from	INEGI.
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Figure 3.
Price	Index	of	Private	Universities	by	Region

Variation	December-December

p. 32

Source:	Own	elaboration	with	data	from	INEGI.

Percentage

Figure 4.
Annual	Contribution	to	the	Annual	Variation	of	Equilibrium	Prices	in	Private	Universities	

Demand and Supply Factors, 2006-2019

p. 40

		Source:	Own	estimations	with	data	from	ANUIES,	CFE,	CONAPO,	INEGI,	IMSS,	Ordorika	and	Rodríguez	(2019)	and	SEP.	

Percentage points
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p. 39Table 1.
Estimation of Suppy Equation1/ 

Two Stage Least Squares (2SLS) and Three Stage Least Squares (3SLS)
Dependent Variable: Tution Price of Private Universities

2SLS 3SLS

Quantity 0.026
(0.009) *** 0.028

(0.009) ***

Average Electricity Price (GDMTH) 0.156
(0.075) *** 0.093

(0.036) ***

Communications Price 0.082
(0.038) ** 0.112

(0.032) ***

ITAEE 0.041
(0.022) * 0.051

(0.023) ***

Federal	Budget	to	Public	Universities 0.003
(0.001) *** 0.003

(0.001) ***

Enrollment	Rate	of	Public	Universities -0.001
(0.000) *** -0.001

(0.000) ***

Annual	Variation	of	Base	Salary 0.046
(0.035)

0.047
(0.040)

Observations 480 480
R-square 0.188 0.957

State Fixed Effects YES YES

Time Fixed Effects YES YES
F-statistic (1st stage) 32.21

Hanen	Overidentification	Test	(p-value) 0.326

1/	Note:	Heteroskedasticity	robust	standard	errors	in	parentheses.	Instruments:	applications	to	public	universities,	the	number	of	high	
school	graduates,	the	ratio	of	undergraduate	wages	to	high	school	wages,	and	the	employment	of	skilled	labour.
*,	**,	***	denote	satatistical	significance	at	10%,	5%	y	1%,	respectively.	
Source:	Own	elaboration	with	data	from	Ordorika	and	Rodríguez	(2019),	ANUIES,	CFE,	CONAPO,	INEGI,	IMSS,	and	SEP.	
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Table 2.
Estimation of Demand Equation1/ 

             Two Stage Least Squares (2SLS) and Three Stage Least Squares (3SLS)
            Dependent Variable: Tution Price of Private Universities

2SLS 3SLS

Quantity -0.115
(0.036) *** -0.107

(0.033) ***

New	Applications	to	Public	Universities	 0.139
(0.030) *** 0.133

(0.033) ***

High School Graduates 0.080
(0.035) ** 0.042

(0.024) *

Ratio	(Bachelor	Wages)/(High	School	Wages) 0.008
(0.017)

0.009
(0.011)

Enrollment	Rate	of	Public	Universities -0.001
(0.000) *** -0.001

(0.000) **

Skilled	Labor	Force 0.062
(0.036) * 0.040

(0.024) *

ITAEE 0.042
(0.032)

0.053
(0.024) *

Annual	Variation	of	Base	Salary 0.058
(0.041)

0.047
(0.040)

Observations 480 480
R-square 0.225 0.957

State Fixed Effects YES YES

Time Fixed Effects YES YES
F-statistic (1st stage) 11.70

Hanen	Overidentification	Test	(p-value) 0.114

1/	Note:	Heteroskedasticity	robust	standard	errors	in	parentheses.	Instruments:	the	average	price	per	kilowatt-hour	of	medium	volta-
ge	high	demand	electricity,	the	price	index	of	communications,	and	(c)	the	federal	public	budget	allocated	to	public	universities.
*,	**,	***	denote	statistical	significance	at	10%,	5%	y	1%,	respectively.	
Source:	Own	elaboration	with	data	from	Ordorika	and	Rodríguez	(2019),	ANUIES,	CFE,	CONAPO,	INEGI,	IMSS,	and	SEP.

p.40
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Table 3.
Estimation of the National Contribution of Demand and Supply Effects to the Annualized 

Tuition Price of Private Universities between December 2016 y December 20181/

Coefficient Elasticity Annualized
Rate1

Effect on 
Inflación

         Supply Variables (1)
(∂P/∂D)

(2)
(%)
(3)

p.p.
[(2)*(3)]

Average Electricity Price (GDMTH) 0.093
(0.036) *** 0.073 22.0 1.61

Communications Price 0.112
(0.032) *** 0.089 0.9 0.08

Enrollment	Rate	of	Public	Universities -0.001
(0.000) *** -0.001 1.5 0.00

Federal	Budget	to	Public	Universities 0.003
(0.001) *** 0.003 2.8 0.01

ITAEE 0.051
(0.024) * 0.051 0.8 0.04

         Demand Variables

Skilled	Labor	Force 0.040
(0.024) * 0.046 5.2 0.24

ITAEE 0.053
(0.028) * 0.042 0.8 0.03

High School Graduates 0.042
(0.024) * 0.007 4.8 0.03

New	Applications	to	Public	Universities 0.133
(0.033) *** 0.021 1.0 0.02

Total Effect Supply Variables 1.74
Supply Fixed Effects2/ 2.04

Total Effect Supply 3.77
Total Effect Demand Variables 0.33

Demand Fixed Effects3/ 0.71
Total Effect Demand 1.03

Estimated Average Annual Total Effect 4.80
Confidence Interval (2.65-6.98)

Observed Average Annual Inflation 1/ 4.19

1/	Note:	The	annualized	rate	is	calculated	as	[(1+growth	rate	2016-2018)^(1/2)]-1.	
2/	Correspond	to	the	supply	anual	average	fixed	effect.
3/	Correspond	to	the	demand	anual	average	fixed	effect.
Heteroskedasticity	robust	standard	errors	in	parentheses.	
						*,	**,	***	denote	statistical	significance	at	10%,	5%	y	1%,	respectively.	

p. 40
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Figure 5.
Contribution	of	Demand	and	Supply	Factors	to	the	Evolution	of	Tuition	Price	between	

December	2016	and	December	2018

p. 41

Percentage points over the annual average variation
a) Supply Factors

Source:	Own	elaboration	with	information	from	ANUIES,	CFE,	CONAPO,	INEGI,	IMSS,	Ordorika	y	Rodríguez	(2019)	and	SEP.

b) Demand Factors
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Table 4.
Estimation of the National Contribution of Demand and Supply Effects to the Annualized 

Tuition Price of Private Universities between December 2018 y December 2019
Coefficient Elasticity Annual 

variation 
Effect on 
Inflación

         Supply Variables (1)
(∂P/∂D)

(2)
(%)
(3)

p.p.
[(2)*(3)]

Average Electricity Price (GDMTH) 0.093
(0.036) *** 0.073 7.69 0.56

Communications Price 0.112
(0.032) *** 0.089 -0.3 -0.02

Enrollment	Rate	of	Public	Universities -0.001
(0.000) *** -0.001 4.8 0.00

Federal	Budget	to	Public	Universities 0.003
(0.001) *** 0.003 6.8 0.02

ITAEE 0.051
(0.024) * 0.051 -0.2 -0.01

         Demand Variables

Skilled	Labor	Force 0.040
(0.024) * 0.046 3.8 0.17

ITAEE 0.053
(0.028) * 0.042 -0.2 -0.01

High School Graduates 0.042
(0.024) * 0.007 -2.40 -0.02

New	Applications	to	Public	Universities 0.133
(0.033) *** 0.021 11.8 0.25

Total Effect Supply Variables 0.54
Supply Fixed Effects2/ 2.65

Total Effect Supply 3.19
Total Effect Demand Variables 0.40

Demand Fixed Effects3/ 0.85
Total Effect Demand 1.24

Estimated Average Annual Total Effect 4.44
Confidence Interval (2.49-6.35)

Observed Average Annual Inflation 1/ 4.73

1/	Note:	Heteroskedasticity	robust	standard	errors	in	parentheses.
2/	Correspond	to	the	supply	anual	average	fixed	effect.
3/	Correspond	to	the	demand	anual	average	fixed	effect.
*,	**,	***	denote	statistical	significance	at	10%,	5%	y	1%,	respectively.	
Source:	Own	elaboration	with	data	from	Ordorika	and	Rodríguez	(2019),	ANUIES,	CFE,	CONAPO,	INEGI,	IMSS,	and	SEP.

p. 41
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Appendix
Table 1A.

Descriptive Statistics

Variable Observations Average Standard 
Deviation Min. Max.

Price Tuition Private Universities 480 82.27 14.66 52.06 111.17
Enrollment Private Universities 480 34,368.80 42,486.00 1,921.00 263,552.00

Skilled	Labor	Force 480 273,355.40 281,398.60 39,643.00 1,650,376.00
ITAEE 480 102.11 13.00 66.36 151.44

Annual	Variation	of	Base	Salary 480 4.25 2.85 -10.35 18.46
Enrollment	Rate	of	Public	Universities 480 16.60 8.19 1.97 128.09
Federal	Budget	to	Public	Universities 480 2.67 8.25 0.07 64.54

Communications Price 480 125.82 25.91 90.44 194.19
Average Electricity Price (GDMTH) 480 1.53 0.36 0.95 3.09

New	Applications	to	Public	Universities	 480 36,041.78 45,732.03 4,235.00 441,127.00
High School Graduates 480 35,001.24 29,157.56 4,398.00 171,671.00

Ratio	(Bachelor	Wages)/(High	School	
Wages) 480 1.36 0.23 0.75 2.21

Source:	Own	elaboration	with	information	from	Ordorika	and	Rodríguez	(2019),	ANUIES,	CFE,	CONAPO,	INEGI,	IMSS	and	SEP.

p. 37



 53EconoQuantum, volumen 20, número 1, enero-junio de 2023, pp. 21-56

Table 2A.
Estimation of the Supply Equation1/ 

Two Stage Least Square (2SLS) and Three Stage Least Square (3SLS)
Standard	Erros	obtained	by	“Wild-Bootstrap-t”

Dependent	Variable:	Tution	Price	of	Private	Universities	
Supply Variables 2SLS Wild-Bootstrap-t 3SLS

Quantity 0.026
(0.009) *** 0.026

(0.015) *** 0.028
(0.009) ***

Average Electricity Price (GDMTH) 0.156
(0.075) ** 0.156

(0.083) * 0.093
(0.036) ***

Communications Price 0.082
(0.038) ** 0.082

(0.044) * 0.112
(0.032) ***

ITAEE 0.041
(0.024) * 0.041

(0.028)
0.051

(0.024) *

Federal	Budget	to	Public	Universities 0.003
(0.000) *** 0.003

(0.001) *** 0.003
(0.001) ***

Enrollment	Rate	of	Public	Universities -0.001
(0.000) *** -0.001

(0.001)
-0.001
(0.000) ***

Annual	Variation	of	Base	Salary 0.046
(0.035)

0.046
(0.041)

0.047
(0.040)

Observations 480 480 480

R-square 0.880 0.957 0.957

State Fixed Effects YES YES YES
Time Fixed Effects YES YES YES

F-statistic (1st stage) 32.21
Hansen	Overidentification	Test	(p-value) 0.326

1/	Note:	Heteroskedasticity	robust	standard	errors	in	parentheses	when	estimation	procedure	corresponds	to	2SLS	and	3SLS.	In	the	
case	of	wild-bootstrap-t	estimation	procedure,	robust	standard	errors	clustered	at	the	state	level	are	obtained.	*,	**,	***	denote	statis-
tical	significance	at	10%,	5%	y	1%,	respectively.	Instruments:	applications	to	public	universities,	the	number	of	high	school	graduates,	
the	ratio	of	undergraduate	wages	to	high	school	wages,	and	the	employment	of	skilled	labour.	

Source:	Own	elaboration	with	data	from	Ordorika	and	Rodríguez	(2019),	ANUIES,	CFE,	CONAPO,	INEGI,	IMSS,	and	SEP.

p. 39
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Table 3A.
Estimation of the Demand Equation1/ 

Two Stage Least Square (2SLS) and Three Stage Least Square (3SLS)
Standard	Erros	obtained	by	“Wild-Bootstrap-t”

Dependent	Variable:	Tution	Price	of	Private	Universities
Demand Variables 2SLS Wild-Bootstrap-t 3SLS

Quantity -0.115
(0.036) *** -0.115

(0.039) *** -0.107
(0.033) ***

New	Applications	to	Public	Universities	 0.139
(0.030) *** 0.139

(0.036) *** 0.133
(0.033) ***

High School Graduates 0.080
(0.035) ** 0.080

(0.036) ** 0.042
(0.024) *

Ratio	(Bachelor	Wages)/(High	School	Wages) 0.008
(0.017)

0.008
(0.020)

0.009
(0.011)

Enrollment	Rate	of	Public	Universities -0.001
(0.000) *** -0.001

(0.001) *** -0.001
(0.000) ***

Skilled	Labor	Force 0.062
(0.036) * 0.062

(0.041)
0.040

(0.024) *

ITAEE 0.042
(0.028)

0.042
(0.037)

0.053
(0.028) *

Annual	Variation	of	Base	Salary 0.058
(0.041)

0.058
(0.045)

0.054
(0.046)

Observations 480 480 480

R-square 0.825 0.943 0.945

State Fixed Effects YES YES YES
Time Fixed Effects YES YES YES

F-statistic (1st stage) 11.70
Hansen	Overidentification	Test	(p-value) 0.114

1/	Note:	Heteroskedasticity	robust	standard	errors	in	parentheses	when	estimation	procedure	correspond	to	2SLS	and	3SLS.	In	the	
case	of	wild-bootstrap-t	estimation	procedure,	robust	standard	errors	clustered	at	the	state	level	are	obtained.	*,	**,	***	denote	sta-
tistical	significance	at	10%,	5%	y	1%,	respectively.	Instruments:	the	average	price	per	kilowatt-hour	of	medium	voltage	high	demand	
electricity,	the	price	index	of	communications,	and	the	federal	public	budget	allocated	to	public	universities.	Source:	Own	elaboration	
with	data	from	Ordorika	and	Rodríguez	(2019),	ANUIES,	CFE,	CONAPO,	INEGI,	IMSS,	and	SEP.

The	results	of	the	first	stage	are	available	from	the	authors	upon	request.

p. 39
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Table 4A.
Robust	Analysis	Estimation	of	the	Demand	and	Supply	Equations

Dependent	Variable:	Tuition	Price	of	Private	Universities	

Variables
Supply Demand Supply Demand

2SLS (1) 3SLS 2SLS (2) 3SLS 2SLS (3) 3SLS 2SLS (4) 3SLS

Quantity 0.028 ***
(0.009)

0.029 ***
(0.010)

-0.098***
(0.031)

-0.091 ***
(0.032)

0.026 ***
(0.009)

0.028 ***
(0.009)

-0.116 ***
(0.036)

-0.108 ***
(0.034)

Skilled	Labor	Force 0.062*
(0.036)

0.040*
(0.024)

New	Applications	to	Public	Universities	 0.123***
(0.026)

0.118***
(0.031)

0.141***
(0.030)

0.134***
(0.033)

High School Graduates 0.083**
(0.034)

0.040*
(0.022)

0.081**
(0.035)

0.044*
(0.024)

Ratio	(Bachelor	Wages)/(High	School	
Wages)

Enrollment	Rate	of	Public	Universities -0.001***
(0.000)

-0.001***
(0.000)

-0.001***
(0.000)

-0.001***
(0.000)

-0.001***
(0.000)

-0.001***
(0.000)

-0.001***
(0.000)

-0.001***
(0.000)

Annual	Variation	of	Base	Salary 0.048
(0.035)

0.049
(0.040)

0.068*
(0.039)

0.060
(0.044)

0.046
(0.035)

0.047
(0.040)

0.057
(0.041)

0.054
(0.046)

ITAEE 0.061***
(0.022)

0.063***
(0.023)

0.050*
(0.028)

0.059**
(0.026)

0.041*
(0.024)

0.051**
(0.024)

0.043
(0.027)

0.054*
(0.028)

Federal	Budget	to	Public	Universities 0.003***
(0.000)

0.003***
(0.001)

0.003***
(0.000)

0.003***
(0.001)

Communications Price 0.084**
(0.040)

0.104***
(0.031)

0.082**
(0.038)

0.112***
(0.032)

Average price of medium voltage high 
demand electricity (GDMTH).

0.156**
(0.075)

0.094**
(0.036)

Average price  of lower voltage high  
demand electricity  (GDBT)

Observations 480 480 480 480 480 480 480 480

R-square 0.071 0.956 0.141 0.948 0.088 0.957 0.23 0.944

State Fixed Effects YES YES YES YES YES YES YES YES
Time Fixed Effects YES YES YES YES YES YES YES YES

F-statistic (1st stage) 59.08 21.64 42.82 11.68
Hansen	Overidentification	Test	(p-value) 0.259 0.154 0.179 0.115

Note:	Heteroskedasticity	robust	standard	errors	in	parentheses.	*,	**,	***	denote	statistical	significance	at	10%,	5%	
y 1%, respectively.
Instruments:
(1)	 New	Applications	to	Public	Universities,	High	School	Graduates
(2)	 Federal	Budget	to	Public	Universities,	Communications	Price
(3)	 Skilled	Labor	Force,	New	Applications	to	Public	Universities,	High	School	Graduates
(4)	 Federal	Budget	to	Public	Universities,	Average	Electricity	Price	(GDMTH)
(5)	 Skilled	Labor	Force,	New	Applications	to	Public	Universities
(6)	 Federal	Budget	to	Public	Universities,	Communications	Price
(7)	 Skilled	Labor	Force,	New	Applications	to	Public	Universities,	High	School	Graduates	Ratio	(Bachelor	Wages)/(High	School	Wages)
Salarios Lic.)/(Salarios Prep
(8)	 Federal	Budget	to	Public	Universities,	Average	Electricity	Price	(GDMTH),	Average	Electricity	Price	(GDBT)
Source:	Own	elaboration	with	data	from	Ordorika	and	Rodríguez	(2019),	ANUIES,	CFE,	CONAPO,	INEGI,	IMSS,	and	SEP.
The	results	of	the	first	stage	are	available	from	the	authors	upon	request.
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Table 4A. Continue...
Robust	Analysis	Estimation	of	the	Demand	and	Supply	Equations

Dependent	Variable:	Tuition	Price	of	Private	Universities	

Variables
Supply Demand Supply Demand

2SLS (5) 3SLS 2SLS (6) 3SLS 2SLS (7) 3SLS 2SLS (8) 3SLS

Quantity 0.027 ***
(0.009)

0.028 ***
(0.010)

-0.097 ***
(0.033)

-0.092 ***
(0.032)

0.027 ***
(0.009)

0.028 ***
(0.009)

-0.129 ***
(0.037)

-0.119 ***
(0.034)

Skilled	Labor	Force 0.065*
(0.035)

0.041*
(0.022)

0.068*
(0.037)

0.042
(0.026)

New	Applications	to	Public	Universities	 0.122***
(0.027)

0.119***
(0.032)

0.152***
(0.031)

0.144***
(0.033)

High School Graduates 0.085**
(0.036)

0.045*
(0.026)

Ratio	(Bachelor	Wages)/(High	School	
Wages)

0.009
(0.018)

0.009
(0.013)

Enrollment	Rate	of	Public	Universities -0.001***
(0.000)

-0.001***
(0.000)

-0.001***
(0.000)

-0.001***
(0.000)

-0.001***
(0.000)

-0.001***
(0.000)

-0.001***
(0.000)

-0.001***
(0.000)

Annual	Variation	of	Base	Salary 0.048
(0.035)

0.049
(0.040)

0.043
(0.040)

0.047
(0.045)

0.051
(0.034)

0.048
(0.039)

0.057
(0.043)

0.053
(0.048)

ITAEE 0.062***
(0.022)

0.063***
(0.023)

0.062***
(0.026)

0.064***
(0.026)

0.039
(0.024)

0.049**
(0.024)

0.041
(0.028)

0.053*
(0.029)

Federal	Budget	to	Public	Universities 0.003***
(0.000)

0.003***
(0.001)

0.003***
(0.000)

0.003***
(0.001)

Communications Price 0.084**
(0.040)

0.105***
(0.031)

0.082**
(0.038)

0.115***
(0.032)

Average price of medium voltage high 
demand electricity (GDMTH).

0.106
(0.080)

0.076**
(0.038)

Average price  of lower voltage high  
demand electricity  (GDBT)

0.043***
(0.013)

0.023***
(0.008)

Observations 480 480 480 480 480 480 480 480

R-square 0.071 0.956 0.144 0.947 0.113 0.958 0.306 0.941

State Fixed Effects YES YES YES YES YES YES YES YES
Time Fixed Effects YES YES YES YES YES YES YES YES

F-statistic (1st stage) 62.49 18.26 32.09 8.949
Hansen	Overidentification	Test	(p-value) 0.289 0.137 0.213 0.100
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Table 5A.
Estimation	of	the	National	Contribution	of	Demand	and	Supply	Effects	to	the	Annualized	Tuition	

Price	of	Private	Universities	between	December	2016	y	December	20181/

Norte Centro Norte Centro Sur

Coefficient Elasticity Annuali-
zed Rate1/

Effect on 
Inflación

Annuali-
zed Rate1/

Effect on 
Inflación

Annuali-
zed Rate1/

Effect on 
Inflación

Annuali-
zed Rate1/

Effect on 
Inflación

Supply Variables (∂P/∂D) (%) p.p. (%) p.p. (%) p.p. (%) p.p.

Average Electricity Price (GDMTH) 0.093
(0.036) *** 0.07 18.70 1.37 22.31 1.64 21.71 1.59 20.92 1.54

Communications Price  0.112
(0.032) *** 0.09 0.93 0.08 1.14 0.10 0.97 0.09 1.30 0.12

Enrollment	Rate	of	Public	Universities -0.001
(0.000) *** 0.00 1.76 0.00 1.55 0.00 2.26 0.00 0.08 0.00

Federal	Budget	to	Public	Universities 0.003
(0.001) *** 0.00 3.54 0.01 3.62 0.01 2.29 0.01 3.65 0.01

ITAEE 0.051
(0.023) *** 0.05 1.55 0.08 2.10 0.11 1.65 0.08 -2.10 -0.11

          Demand Variables

Skilled	Labor	Force 0.040
(0.024) * 0.05 6.15 0.28 4.80 0.22 6.71 0.31 5.55 0.26

ITAEE 0.053
(0.028) * 0.04 1.53 0.06 2.10 0.09 1.67 0.07 -2.08 -0.09

High School Graduates 0.042
(0.024) * 0.01 6.90 0.05 4.80 0.03 4.52 0.03 4.70 0.03

New	Applications	to	Public	 
Universities

0.133
(0.033) *** 0.02 0.51 0.01 1.05 0.02 4.45 0.09 -2.82 -0.06

Total Effect Supply Variables 1.54 1.85 1.77 1.55

Supply Fixed Effects2/ 2.04 2.04 2.04 2.04

Total Effect Supply 3.58 3.89 3.81 3.59

Total Effect Demand Variables 0.41 0.36 0.50 0.14

Demand Fixed Effects3/ 0.71 0.71 0.71 0.71

Total Effect Demand 1.12 1.07 1.21 0.85

Estimated Average Annual Total 
Effect 4.70 4.96 5.02 4.44

Confidence Interval (2.62, 
6.78)

(2.89, 
7.05)

(2.94, 
7.10)

(2.36, 
6.52)

Observed Average Annual Inflation 1/ 3.18 4.37 4.70 3.48

1/	Note:	The	annualized	rate	is	calculated	as	[(1+growth	rate	2016-2018)^(1/2)]-1.	
2/	Correspond	to	the	supply	anual	average	fixed	effect.
3/	Correspond	to	the	demand	anual	average	fixed	effect.
Heteroskedasticity	robust	standard	errors	in	parentheses.	
*,	**,	***	denote	statistical	significance	at	10%,	5%	y	1%,	respectively.	
Source:	Own	elaboration	with	data	from	ANUIES,	CFE,	CONAPO,	INEGI,	IMSS,	Ordorika	and	Rodríguez	(2019)	and	SEP.
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