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Abstract 

There is abundant theoretical and empirical literature that indicates that education plays a 

preponderant role in the economic and social development of a nation. Along these lines, many 

academics maintain that education helps to enhance the skills and abilities of individuals, resulting in 

more productive individuals in the workplace. The objective of the study was to estimate the returns 

of university higher education in the Huánuco region, Peru for the year 2014. The theoretical 

framework was Mincer's income model, which holds that a person's salary income depends on the 

years of study and work experience that he or she has, and based on this, the returns on education 

were estimated. Regarding the methodology, this study belongs to the quantitative approach, is 

applied, has an explanatory level and a non-experimental cross-sectional design. In particular, data 

from the 2014 National Survey of University Graduates and Universities implemented by the National 

Institute of Statistics and Informatics of Peru were used to estimate an econometric model called the 

Mincerian income equation. The results of the study show that there is a positive relationship between 

salary income, years of education and work experience of university professionals. From the 

estimation of the econometric model, it is found that an additional year of education tends to increase 

wage income by 13%, this value constitutes the return of university higher education in the Huánuco 

region.  
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1. Introduction  

Authors such as Faustino-Jesus et al. (2023) 

indicate that education plays a preponderant 

role in the economic and social development of 

a nation. In this sense, Calero et al. (2022) 

argue that education helps to enhance the skills, 

abilities and talents of individuals, resulting in 

more productive individuals in the workplace. 

Along these lines, Faustino-Jesus et al. (2023) 

argue that the development of human capital is 

essential when applying for a job, since those 

individuals who have greater human capital 

will tend to have greater and better job and 

salary opportunities. In this context, it can be 

deduced that greater investment in human 

capital will have a positive effect on the quality 

of life of these individuals. 

The theoretical contributions of Schultz (1961) 

and Becker (1964) mark the beginning of 

human capital theory. In this theory, education 

and the education system play a fundamental 

role in increasing and enhancing the 

knowledge, abilities and skills of individuals. 

In this context, it is assumed that individuals 

are educated in the present because they expect 

to obtain returns in terms of wages in the future 

(higher wages). Along these lines, Becker 

(1964) indicates that the level of productivity 

and wages of individuals are directly related, 

because wages compensate for the intellectual 
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and physical wear that they make. That is why, 

theoretically, individuals who have more 

education tend to earn higher salaries. 

Likewise, human capital theory highlights the 

role played by the education system in the 

formation of human capital. The education 

system is responsible for providing knowledge, 

developing skills, and discovering talents in 

individuals; as well as, granting degrees and/or 

certifications that indicate the level of 

education that these individuals have. 

The present study focuses on estimating the 

returns of higher education and takes as a 

theoretical basis the contribution of Mincer 

(1974), which is known as the Mincerian 

equation or income function. According to 

Mincer (1974), an individual's wage income 

depends positively on the years of education 

and work experience he or she possesses. 

Based on the work of Mincer (1974), it was 

established that education (measured by years 

of education) is the main determinant of 

individuals' wage income. In this context, much 

of the empirical literature that studies the 

effects of education on the economy has 

focused on estimating the returns of education 

based on the contribution of Mincer (1974). For 

this reason, the literature estimating the 

Mincerian income equation by estimating a 

multivariate linear regression econometric 

model is extensive. At the international level, 

the studies by Psacharopoulos (1981), Zhong 

(2011), Gonzales and Uwaifo (2011), 

Kenayathulla (2013), Psacharopoulos and 

Patrinos (2004 and 2018), Acosta et al. (2019), 

Sánchez-Soto et al. (2019), Chen et al. (2020), 

Horie and Iwasaki (2021), Patrinos (2021), 

Montenegro and Patrinos (2021), McGuinness 

et al. (2021), Khan Mamun et al. (2021), and 

Huang et al. (2022) stand out. 

Psacharopoulos (1981) conducts one of the first 

systematic reviews of the existing literature on 

the estimation of the rate of return to education 

worldwide, which includes forty-five countries. 

On the other hand, Zhong (2011) focuses on 

analyzing the relationship between the returns 

of higher education and the quality of 

university study centers in China. Among its 

main findings is that the incomes of 

professionals who come from low-quality 

universities tend to decrease over time. 

Meanwhile, Kenayathulla (2013) estimates 

returns to secondary and university education 

for Malaysia. Among its results, it finds that 

returns to secondary education are higher for 

women than for men, while for university 

education the returns do not differ much. In this 

sense, Kenayathulla (2013) points out that 

people must complete secondary and university 

studies to obtain greater returns in terms of 

wage income. On the other hand, the study by 

Sánchez-Soto et al. (2019) analyzes the returns 

of education by distinguishing between non-

Hispanic whites and groups of Hispanics living 

in the United States. Among its main findings 

is that the returns to education are lower for the 

Hispanic group, and for those Hispanics who 

have a higher level of education.  

For Latin American countries, the studies by 

Gonzales and Uwaifo (2011) and Acosta et al. 

(2019) stand out. The study by Gonzales and 

Uwaifo (2011) analyzes the impact of the 

educational reform called Misión Sucre on the 

returns of university higher education in 

Venezuela. Among their results, the authors 

find that the return on higher education has 

been significantly reduced during the period 

2002-2008. They also find that professionals 

who did not participate in this reform 

experienced a reduction in returns of 2.7 

percentage points. Meanwhile, Acosta et al. 

(2019) analyze the evolution of returns to 

secondary and university education for a set of 

Latin American countries. The authors find a 

reduction in returns from secondary education; 

meantime, returns from higher education show 

a substantial reduction since the 2000s.  

Finally, it is also recommended to review the 

contributions of Psacharopoulos and Patrinos 

(2004 and 2018), Horie and Iwasaki (2021), 

and Montenegro and Patrinos (2021), whose 

studies focus on conducting literature reviews. 

For example, Horie and Iwasaki (2021) conduct 

a recent systematic review study of the returns 

to education globally and find a decrease in 

such returns. Meanwhile, Montenegro and 

Patrinos (2021) build a global database with the 

purpose of comparing the returns on education 

and find that these returns have an average 

value of 10%. 
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However, in the case of Peru, studies that focus 

on estimating the returns of higher education 

are still limited. The studies by Yamada (2007), 

Yamada and Cárdenas (2007), Ventura (2012), 

Calvo Ramírez et al. (2015) and Rodríguez 

Lozano (2016) stand out. The studies by 

Yamada and Cárdenas (2007) and Yamada 

(2007) focus on analyzing the behavior of the 

returns of university and non-university higher 

education for the period 1985-2004 by 

estimating the Mincerian income equation. 

Yamada and Cardenas (2007) find that returns 

fluctuate around 10% during the study period. 

They also find a convexity in returns that 

indicates that the most educated individuals 

have the highest incomes. They also find that 

returns for women are on average one 

percentage point lower than for men. On the 

other hand, Yamada (2007), correcting the 

estimates of Yamada and Cárdenas (2007), 

finds that the return on education is reduced to 

7% (correction for selection bias) and 8% 

(correction for instrumental variables).  

On the other hand, it is necessary to mention 

that the scope of study is the Huánuco region, 

which is one of the 24 regions that make up 

Peru and which has agriculture as its main 

economic activity. Regarding economic and 

social development indicators, the region still 

has certain shortcomings, with greater 

emphasis on education. In this line, the Central 

Reserve Bank of Peru (BCRP), in its 2015 

economic and social report, indicates that the 

Huánuco region is one of the regions that has 

the lowest human development index (HDI). 

The educational field of the region is not 

immune to this problem, because there are still 

discouraging figures regarding educational 

achievement (measured by the average years of 

education that a person aged 25 years or older 

has). In particular, the Huánuco region 

occupies position 21 out of 25 regions in terms 

of the 18-year-old population that has 

completed secondary education, because only 

45.5% of the population has this level of 

education. However, in the last years 

educational indicators have improved 

substantially, an example of which is the 

significant reduction in the percentage of 

illiteracy among people aged 15 and over. At 

the level of university higher education, the 

region has two important national universities: 

Hermilio Valdizán National University 

(UNHEVAL) and the National Agrarian 

University of the Jungle (UNAS); and some 

private universities, the most prominent being 

the University of Huánuco (UDH).  

It should also be mentioned that for the 

Huánuco region there are very few studies that 

analyze the education variable. Recent studies 

by Calero et al. (2022), Calero et al. (2023), 

Calero and Faustino-Jesus (2023), and 

Faustino-Jesus et al. (2023) stand out. 

However, these studies, except for Faustino-

Jesus et al. (2023), link education with other 

economic variables. For example, Calero et al. 

(2022) and Calero and Faustino-Jesus (2023) 

focus on analyzing the effect of education on 

the condition of being employed and being 

poor, respectively. Meanwhile, Calero et al. 

(2023) study the determinants of school 

dropout in that region. On the other hand, 

Faustino-Jesus et al. (2023) estimates the 

impact of the possession of academic degrees 

on the salaries of university professionals.  

In this context, the present study seeks to close 

the gap in the national literature and in 

particularly for the Huánuco region on the 

estimation of returns to university higher 

education. In this line, the objective of the 

study was to estimate the returns of university 

higher education in the Huánuco region, Peru 

for the year 2014 using as a theoretical 

framework the Mincerian income equation and 

the database of the National Survey of 

University Graduates and Universities. 

 

2. Materials and Methods 

2.1. Theoretical framework 

The present study adopts as a theoretical 

framework the contribution of Mincer (1974), 

called the Mincerian equation of income. The 

Mincerian income equation is inscribed within 

the theory of human capital and the economics 

of education.  

According to human capital theory, individuals 

invest in their education with the aim of 
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increasing their productivity in the labor market 

in order to earn higher wage incomes. This 

investment is called investment in human 

capital and is materialized through the 

acquisition of knowledge, improvement or 

development of capacities and skills. In this 

sense, it is argued that individuals with a higher 

level of education have greater productivity 

that will be rewarded with higher wage income. 

Along these lines, Becker (1983) formally 

argues that increases in the future wage 

earnings of uneducated individuals tend to zero 

(U-line) regardless of age increase. On the 

other hand, individuals with education will 

receive low wage income during their 

apprenticeship period (younger age), and then 

this income will increase over the years (T-

curve); For more detail, see Figure 1. 

 

Figure 1. Life-Cycle Labor Income 

Source: Adapted from Becker (1983) 

2.1.1. Mincerian Income Equation 

Mincer (1974) proposes a theoretical model 

that helps to understand what factors explain an 

individual's wage income, this model is called 

the Mincerian income equation or function. 

According to Mincer (1974), the wage income 

of individuals is a function of the following 

factors: years of education, years of work 

experience, and years of squared work 

experience. For Mincer (1974), years of 

education are the main determinant of wage 

income and this in turn is linked to the return 

on education in which the individual has 

invested.  

Thus, at an empirical level, Mincer (1964) 

proposes a semi-logarithmic regression model 

in which it is assumed that wage income varies 

linearly with years of education and 

quadratically with years of work experience. In 

this model, the endogenous variable is the 

logarithm of wages, and the exogenous 

variables are years of education, years of work 

experience, and years of work experience 

squared. In this sense, the coefficient associated 

with the years of education constitutes the 

return on education, which, measured in terms 

of monetary units, indicates how much wage 

income increases when one more year of 

education increases. This model was estimated 

using the ordinary least squares method and 

based on the results, Mincer (1974) found 

evidence of a positive effect of years of 

education and work experience on wage 

income. However, it also found a negative 

impact of years of work experience squared as 

it increased. 

The basic theoretical model is presented below. 

Be 𝑌0 and 𝑌1 the wage income of an individual 

with 0 and 1 education, respectively. The rate 

of return for 1 year of education is given by 

𝑌1(1 + 𝑟1). 

𝑌1 = 𝑌0(1 + 𝑟1)   (1) 

Assuming that the individual has n years of 

education and that rate of return is constant for 

each additional year of education equal to r , 

this is: 𝑟1 = 𝑟2 = ⋯ = 𝑟.  With this, equation 

(1) can be generalized, resulting in: 

𝑌𝑛 = 𝑌0(1 + 𝑟)   (2) 

Where and 𝑌𝑛 and  𝑌0 are wage income with 𝑟 

and  0  years of education, and 𝑒𝑢 comes to be 

a residual term. Applying logarithm to equation 

(3), we get the Mincerian income equation: 

𝑙𝑛 𝑌𝑛 = 𝑙𝑛 𝑌0 + 𝑛𝑟 + 𝑢 

Where  𝑙𝑛 𝑌𝑛 is the logarithm of wage income, 

𝑙𝑛 𝑌0 is the logarithm of wage income without 

any year of education, 𝑛𝑟  is the 𝑛   years of 

Income 

Age 

U 

T 
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education that the individual possesses 

multiplied by the rate of return (𝑟), and 𝑢 is the 

residual term.  

2.2. Methodological Strategy 

The present study is framed within the 

quantitative approach. It was also applied 

because it used as a theoretical basis the model 

of Mincer (1974) called the Mincerian equation 

of income, which establishes a relationship 

between wage income and the years of 

education and work experience of an 

individual. An explanatory level was adopted, 

since it aimed to estimate the returns of 

university higher education in the Huánuco 

region, Peru for the year 2014 using data from 

the National Survey of University Graduates 

and Universities of 2014. A non-experimental 

design was adopted because neither the 

variables nor the study units were manipulated; 

Likewise, due to the type of data used, the 

design was cross-sectional, data were used for 

the year 2014, since data from the 

aforementioned survey are only available for 

that year. 

The study population is made up of university 

professionals from the Huánuco region. 

According to figures from the 2014 National 

Survey of University Graduates and 

Universities, for that year, the population 

amounted to 1,427 university professionals. 

Along these lines, it should be mentioned that 

the data from the aforementioned survey 

(secondary source data) were used, therefore, a 

sample size is not determined. Given that the 

information of each university professional 

surveyed was accessed, the sample used in the 

study is equal to the population. 

Since data from the National Survey of 

University and University Graduates 

(secondary source) have been used, the 

technique and instrument used for data 

collection were the collection of statistical data 

from secondary sources and the secondary data 

collection form in digital format, respectively.  

Table 1 presents the operationalization of the 

variables under study, where the endogenous 

variable is the monthly salary income of the 

university professional. On the other hand, the 

exogenous variable is divided into two 

dimensions: level of education and work 

experience of the university professional. 

Table 1. Operationalization of variables 

Variable Dimension Indicator Label 

Endogenous Monthly salary Logarithm of Salary 𝑙𝑛 𝑙𝑛 (𝑆𝐴𝐿𝑖) 

Exogenous 

Level of 

education 
Number of years of education 𝐸𝐷𝑈𝑖  

Work 

experience 

Number of years of work experience 𝐸𝑋𝑃𝑖  

Number of years of work experience squared 𝐸𝑋𝑃𝑖
2 

Data analysis was performed using econometric 

analysis. Specifically, an econometric model of 

semi-logarithmic regression was estimated, 

which is derived from Mincer's theoretical 

model, presented above, to which the variable 

work experience is added, having the following 

specification: 

𝑙𝑛 𝑙𝑛 (𝑆𝐴𝐿𝑖)  =  𝛽0 + 𝛽1𝐸𝐷𝑈𝑖 + 𝛽2𝐸𝑋𝑃𝑖

+ 𝛽3𝐸𝑋𝑃𝑖
2 + 𝜀𝑖 

where  𝑙𝑛 𝑙𝑛 (𝑆𝐴𝐿𝑖) is the endogenous variable 

and represents the logarithm of monthly wage 

income. Exogenous variables are years of 

education (𝐸𝐷𝑈𝑖 ), years of work experience 

(𝐸𝑋𝑃𝑖), and years of work experience squared 

(𝐸𝑋𝑃𝑖
2). The coefficients 𝛽1and 𝛽2 indicate the 

impact of years of education and work 

experience on the salaries of university 

professionals in the Huánuco region. In this 

sense, the value of the coefficient 𝛽1 is the rate 

of return for an additional year of education. 

Finally, 𝛽0 and 𝜀𝑖  are the intercept and the 

perturbation term, respectively.  
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3. Results  

First, the correlational analysis between the 

variables is presented. Table 2 shows that there 

is a positive relationship between the number of 

years of education and the number of years of 

work experience with wage income. In 

particular, the highest correlation coefficient is 

given with the number of years of education 

(0.78), followed by the number of years of 

work experience (0.46). It should be mentioned 

that each of the estimated correlation 

coefficients are significant at the 5% 

significance level.  

Table 2. Correlational analysis 

  Logarithm of 

Salary  

𝑙𝑛 𝑙𝑛 (𝑆𝐴𝐿𝑖)  
Number of years of 

education 
𝐸𝐷𝑈𝑖  0.78 

Number of years of 

work experience 
𝐸𝑋𝑃𝑖  0.46 

Number of years of 

work experience squared 
𝐸𝑋𝑃𝑖

2 0.32 

After the correlational analysis, the results of 

the estimation of the econometric model, which 

was estimated with the ordinary least squares 

method, are presented. Table 3 shows the 

estimated coefficients and statistical goodness-

of-fit indicators of the estimated econometric 

model. According to the estimated equation, an 

additional year of education tends to increase 

wage income by 13%, this coefficient 

represents the return of university higher 

education in the Huánuco region for the year 

2014.  

It is also found that an additional year of work 

experience and squared work experience tends 

to increase wage income by 9% and 4%, 

respectively. 

𝑙𝑛 𝑙𝑛 (𝑆𝐴𝐿𝑖)  =  0.10 + 0.13(𝐸𝐷𝑈𝑖)
+ 0.09(𝐸𝑋𝑃𝑖)

+ 0.07(𝐸𝑋𝑃𝑖
2) 

Finally, at the bottom of Table 3 are the 

statistical indicators of goodness-of-fit of the 

estimated model. In general, it can be seen that 

these statistical indicators indicate that the 

estimated model has a good fit, with relatively 

high values of the coefficient of determination 

( 𝑅2 = 0.78 ) and the adjusted coefficient of 

determination ( 𝑅2 𝑎𝑗𝑢𝑠𝑡𝑎𝑑𝑜 = 0.75 ). 

Likewise, the Fisher-Snedecor F-test indicates 

that all the coefficients estimated together are 

statistically different from zero to 5% 

significance level. The Student's t-test, on the 

other hand, indicates that each coefficient 

estimated individually is statistically 

significant. Based on these results, the 

exogenous variables ( 𝐸𝐷𝑈𝑖 , and 𝐸𝑋𝑃𝐸𝑋𝑃𝑖
2 ) 

included in the model contribute to 

significantly explain the variation in the 

logarithm of university professional wage 

income in the Huánuco region.  

Table 3. Estimation of the econometric model 

Exogenous variables Label Coefficient  

 

Number of years of education (𝐸𝐷𝑈𝑖) 
0.13 

(0.18) 

* 

Number of years of work experience (𝐸𝑋𝑃𝑖) 
0.09 

(0.10) 

** 

 

Number of years of work experience squared (𝐸𝑋𝑃𝑖
2) 

0.07 

(0.09) 

** 

 

Constant 𝛽0 
0.10 

(0.04) 

* 

Number of observations 1427   

R2 0.78   

Adjusted R2 0.75   

Statistic F 54.40   

p-value (F-statistic) 0. 000   

Note: The robust standard errors of each estimated coefficient are shown in parentheses. ***, **, and 

* indicate that the estimated coefficient (β_i) is significant at a significance level of 1% (*), 5% (***), 

and 10% (***), respectively. 
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4. Discussion  

Correlational analysis indicates that the years 

of education and work experience of university 

professionals have a positive and significant 

relationship with their wage income. Likewise, 

from the estimation of the econometric model 

based on the Mincerian equation, it is found 

that education and work experience have 

positive effects on wages. In particular, it is 

found that an additional year of education tends 

to increase salary income by 13%, which 

constitutes the return of university higher 

education in the Huánuco region for the year 

2014. In this sense, this finding constitutes the 

first empirical evidence on the returns of 

university higher education for the Huánuco 

region. 

Based on the results of the estimation of the 

econometric model, a positive relationship is 

found between wage income, years of 

education and work experience of university 

professionals in the Huánuco region. 

Specifically, it is found that an additional year 

of education tends to increase salary income by 

13%, which constitutes the return of university 

higher education in that region. These results 

constitute the first empirical evidence on the 

returns of university higher education for the 

Huánuco region, and at the same time, 

contribute to closing the gap in the national 

literature on the returns of education.  

In this sense, it is argued that the findings of the 

present study are in line with the existing 

national and international evidence on the 

positive effects of years of education on the 

wage income of individuals. At the 

international level, the study by Montenegro 

and Patrinos (2021) finds that the returns to 

education globally have an average value of 

10%. However, the study by Horie and Iwasaki 

(2021) finds a decline in returns to education 

globally. In line with the findings of Horie and 

Iwasaki (2021), for a set of Latin American 

countries, the study by Acosta et al. (2019) 

finds a reduction in returns to secondary 

education; Meanwhile, returns from higher 

education show a substantial reduction since 

the 2000s. 

On the other hand, in the Peruvian case, the 

study by Yamada and Cárdenas (2007) 

analyzes the behavior of the returns of 

university and non-university higher education 

for the period 1985-2004 by estimating the 

Mincerian income equation. They find that the 

returns have a value that fluctuates around 10% 

over the study period. They also find a 

convexity in returns that indicates that the most 

educated individuals have the highest incomes. 

They also find that returns for women are on 

average one percentage point lower than for 

men. On the other hand, Yamada (2007), 

correcting the estimates of Yamada and 

Cárdenas (2007), finds that the return on 

education is reduced to 7% (correction for 

selection bias) and 8% (correction for 

instrumental variables).  

Likewise, it also highlights the findings of 

Zhong (2011), who analyzes the relationship 

between the returns of higher education and the 

quality of university study centers in China, 

and finds that the income of professionals who 

come from low-quality universities tends to 

decrease over time. 

Finally, it is necessary to mention some 

limitations of this study, among them, the null 

and scarce literature on returns to education for 

the Huánuco region and Peru, respectively. 

This limitation means that the comparison of 

the results found can be compared with others, 

taking into account the scope of study; as well 

as the methodology used. Another important 

limitation is the availability of secondary data 

for more recent years, given that the only 

survey aimed at university graduates was 

conducted in 2014. 
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