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Abstract
This paper examines the private returns to education in the context of heterogeneous labour markets, using Peru as a case study. While education is widely considered a key driver of individual earnings and economic growth, its actual returns may be constrained by structural features of labour demand. Drawing on nationally representative household survey data from 2016, 2019, and 2022, we estimate Mincerian earnings equations with Heckman selection correction to assess how returns to education vary by employment status (employee vs. own account) and sector (formal vs. informal). Our findings confirm significant positive returns to education overall, particularly at the tertiary level. We also find that while own-account and informal workers earn significantly less on average; returns to education vary by education level and sector. At the primary and secondary levels of education, returns are higher among informal and own-account workers, while at the post-secondary non-tertiary and tertiary levels, returns are higher in formal employment. Among own-account workers, returns at the tertiary level are comparable to those of salaried workers. These findings suggest that improving educational outcomes alone is not sufficient; targeted policies are also needed to expand formal, high-productivity employment, strengthen school-to-work transitions, and enhance the earning potential of workers in informal and own-account roles.
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Introduction
Education is widely recognised as an investment that yields substantial rewards, both for individuals and for the broader economy. Empirical evidence supports the fact that people with higher education tend to have higher earnings than less educated ones. An increasing number of empirical studies on private returns to education has allowed identifying important features of these returns. Psacharopoulos and Patrinos (2018) for example summarise that these returns are positive at around 10% per additional year of education; returns to primary education are the highest; and these returns are higher in lower income countries due to the relative scarcity of educated workforce. In terms of trends, some studies show a decreasing trend of returns to education over time, although there is some discussion around it.
Many governments around the world embark in massive educational programs and policies to boost education based on these findings. However, there is an open discussion on whether these private returns lead to benefits beyond the individual level. While some studies find evidence of positive social returns1 other authors find different results2. In particular, Pritchet (2001) using cross-national data show no association between increases in rising educational attainment of the labour force and the rate of growth of output per worker. This led him to pose his famous question: where has all education gone? He provided three possible responses to this question. 
	First, the institutional/ governance environment could have been sufficiently perverse that the accumulation of educational capital does not enhance (or even lowers) economic growth. 

	Second, marginal returns to education could have fallen rapidly as the supply of educated labour expanded while demand remained stagnant. 

	Third, educational quality could have been so low that years of schooling created less (or even no) human capital.


In this paper, we focus on the limits imposed by labour demand and introduce the idea that this limit is even tighter in the context of heterogeneous labour demand. We assess labour demand heterogeneity in terms of status in employment (wage employment/own account work) and informality (employment in the formal or informal sectors).  Our hypothesis is that heterogeneous labour demand– especially when the labour market produces low productivity jobs - impose an additional limit to overall productivity growth.   
For this, we use data from Peru a developing country with high informality and own account work rates and, at the same time, with rapidly increasing post-secondary education. According to data from the National Institute of Statistics of Peru (INEI) workers with tertiary education increased from 23% in 2004 to 32% in 2022 (Fig 1). However, the share of workers with formal employment increased from 20% to 24% in the same period. An increasing share of workers with tertiary education and a slower growth of formal employment means that an increasing number of workers with tertiary education end up working in the informal economy, which must influence the overall returns to education.

Figure 1. Peru. Share of higher education and formal employment in total employment (%)



Source. Data processed by INEI based on INEI-ENAHO for the 2004-2022 period. 


1 
         Canton (2007) using data for OECD countries finds that the long-term social returns to education are between 11%-15% and the short-term social returns are between 7.5%-10%, similar to private returns. Cui, Y., & Martins, P. S. (2021) performed a meta-analysis of 32 studies on the social returns to education across 15 countries since 1993 and find that the social returns to education are consistently higher than the private returns, with an average rate of return of 10.3%. The study also found that the social returns to education are higher in developing countries than in developed countries.
2 
         Psacharopoulos and Patrinos (2018) find that social returns are universally lower than private returns because of the public subsidisation of education and because studies include all costs but not all benefits.


Related literature
The international discussion on returns to education has seen a significant recent advance with the dissemination of databases containing empirical estimates for an increasing number of countries (Card, 1991; Psacharopoulos 1994; Psacharopoulos and Patrinos 2014; Montenegro and Patrinos 2013; Psacharopoulos and Patrinos 2018). These studies provide global evidence on the levels of returns to education, their evolution over time, and highlight important levels of individual heterogeneity, especially by gender, age, educational attainment, experience, and socio-economic characteristics.
There is less evidence on heterogeneity from the demand side, that is, differences across the sectors of the labour market in which workers are employed. Some studies have addressed the differentials between self-employment and wage employment and findings are not always straightforward. Lee (1987) incorporates occupational choice into a model of wage determination in wage and self-employed activities, finding that the two groups have different earnings structure. While the results for employees confirm the robustness of the human capital model, the same model explains only a small fraction of the variation of self-employed earnings.3 Yamada (1996), using Peruvian household survey data from 1985–86 and 1990 finds that self-employed workers in the urban informal sector enjoy significant earnings premium over wage earners, as self-employed individuals tend to possess higher entrepreneurial ability. Conversely, wage earners attributes like discipline or teamwork, are more valued in structured employment but less critical in self-employment. Idrus and Cameron (2000), examine returns to education between self-employed and wage-earners in rural Malay and finds that returns to education do not significantly differ between self-employed and wage-employed workers. However, returns to education do vary by education level, with the highest returns occurring at the secondary education level (14.2%), compared to primary (12.7%) and university (13.5%).  In Uganda Kavuma, Morrissey, and Upward (2015) find that returns to education are roughly equal across sectors, but the earnings profile differs: convex for wage employees and concave for the self-employed.  This discussion is also present in developed countries.Iversen et al (2010) using data from the Danish Labour market conclude that the traditional log linear specification seems to work well for wage employment, but it seems to be highly nonlinear in the case of the self-employed.4 In the case of the self-employed they find low returns for lower educational levels but significantly higher returns for 18 years of more years of education. Williams (2003), using longitudinal German data, finds that returns to education are significantly lower for the self-employed than for wage earners, with education having no significant effect on self-employment earnings. He also shows that self-employment experience is less rewarded when individuals return to wage work, suggesting limited transferability of sector-specific human capital. Iglesias, Carmona, and Ferradás (2016) using EU data, distinguish between wage earners, own-account workers, and employer entrepreneurs and find that tertiary education offers the highest returns for employer entrepreneurs relative to wage employees. In the case of own-account workers they benefit most from secondary education, with returns surpassing those of wage earners at this level, whereas tertiary education does not confer additional advantages for this group. In general, they suggest that self-employment, regardless of educational attainment, is associated with a general earnings disadvantage compared to wage employment5. 
Other studies perform breakdowns by formal/informal sectors and seem to indicate that the same education levels yield less returns in the informal sector. In China, a study by Albert Park and Qu (2013) found that the returns to education in the informal sector in China were lower than in the formal sector. The study found that each additional year of schooling increased earnings by 4.2% in the informal sector, compared to 11.1% in the formal sector. They argue that differentials in returns could create arbitrage opportunities for some worker by moving from one sector to another if mobility is unrestricted. Therefore, persisting differentials could indicate restrictions in mobility. Another study by Herrera, Lopez and Montellon (2013) in Colombia, based on the fact that overeducation seems to be larger in the informal sector, estimate return to education for those in undereducation, those in actual education and those in overeducation. They find that in the informal sector not only the returns to correct years of education are lower, but the penalty that informal workers face due to educational mismatches are higher than in the formal sector.  Mendiata Ossio (2022) using data from Bolivia, finds nonlinearity in the earnings equation and hypothesises that this pattern could be due to informal and self-employed workers having lower returns to education than those in formal employment. Specifically, they find returns to education of 6.6% for the self-employed, 10.1% for informal employees and 41.6% for formal employees.
More recently, Montenegro and Patrinos (2022) estimate returns to education for two sectors of the economy, public and private, using data for 28 European and Central Asian countries. They find that the effect of education on earnings is stronger in the private sector and argue that this provides evidence that wage determination in this sector is determined by economic variables, such as education, and that strong screening is not as widespread as in the public sector.
In the case of Peru, there are several studies with estimates of overall returns to education and some references to demand side heterogeneity. Rodríguez (1993) found that primary education presented the highest rates of return using the National Living Standards Measurement Household Survey (ENNIV 1991). Yamada (2007) provides a comprehensive outlook on returns to education and finds that that from 1985 to 2004 the average returns to education in Peru fluctuated around 10% with procyclical fluctuations and with presence of "convexity" in the returns to education, meaning that individuals with higher educational attainment, particularly at the university level, see a disproportionately larger increase in income. This study also found that the average return per additional year of education for salaried workers was higher than for independent (self-employed) workers. These findings are confirmed some years later in Arpi and Arpi (2016) who report a pattern of lower returns for independent workers.
Regarding the formal and informal divide, Saavedra and Chong (1999) highlight that after controlling for observable characteristics like education and experience, earnings differentials between formal and informal wage earners remain in favour of formal work, suggesting that factors, such as the nature of the work (repetitive tasks requiring few intellectual abilities), could limit the returns to education for informal wage earners. Interestingly, they also find that returns to potential experience were higher for formal self-employed workers than for formal wage earners and informal self-employed workers.
Other studies highlight other sources of heterogeneity. Schaffner (1998) estimates returns to education by employer size using data from the 1985 Peru Living Standards Measurement Study (LSMS) and find that returns to education are significantly higher in larger firms than in smaller firms6. Calónico and Ñopo (2007) and Yamada (2007) suggest that attending private schools generally results in numerically higher returns compared to public schools. Yamada and Castro (2002) found that returns were higher in urban areas and formal employment sectors, with women experiencing marginally higher returns than men, particularly at the tertiary level. Arpi and Arpi (2015) also highlight heterogeneity by residence area sex and employment status.
In sum, the literature highlights considerable heterogeneity in the returns to education, shaped not only by individual characteristics such as gender, experience, and education level, but also by demand-side factors like employment status, sector (formal vs. informal), firm size, and geographic location.

3 
         Lee-Ying Soon (1987). Self-employment vs wage employment: Estimation of earnings functions in LDCs. Economics of Education review.
4 
         Iversen, J; Maclchow-Moller, N; and Sorensen, A (2010) Returns to schooling for the self-employed. Economic letters.
5 
        Complementing these findings, van der Sluis, van Praag, and Vijverberg (2004) conduct a meta-analysis of 94 studies examining how formal schooling affects entry into self-employment and entrepreneurial performance. They find that education does not significantly influence the likelihood of becoming self-employed but is positively and significantly associated with performance once self-employment is chosen—particularly in terms of earnings. The authors underscore methodological differences that complicates cross-study comparisons.
6 
         Schaffner (1998) "Premiums to Employment in Larger Establishments: Evidence from Peru"


Data
We use data from the National Household Surveys (ENAHO) produced by the National Institute of Statistics (INEI) of Peru. This survey includes a module specialised on employment applied to all household members ages 14 or older with national coverage and representative of urban and rural areas, and regions. In both cases, we use original microdata files harmonized by the ILO Department of Statistics for 2016, 2019 and 2022.7 The criteria used for inclusion in the analytical sample restricted cases of individuals of ages between 15 and 65 years old who at the time of the survey were part of the labour force.
The dependent variable is the log of the hourly income in the main (principal) job including employees and own account workers. The variable is derived from the monthly income divided by the total number of days per months and the number of hours worked per week.
Educational attainment is defined as the maximum number of years of schooling attained. As per the educational levels, we group them into 5 categories: primary or less; lower secondary, upper secondary, post-secondary non tertiary, and bachelor or above.8 
Informal sector is defined at the unit of production level, following the ILO definition comprising “economic units that are producers of goods and services mainly intended for the market to generate income and profit and that are not formally recognised by government authorities as distinct market producers and thus not covered by formal arrangements”.9
Two subsets of additional variables are included in the analysis. A subset of individual characteristics including gender (male, female), potential work experience (measured as years as the age minus the number of years of schooling minus 6 years or the age of entry into the school system); marital status, and geographic location (rural, urban). The second subset of variables are job-related characteristics including: firm economic sector, broad sectorial classification based on ISIC revision 4: agriculture, industry and services.
Table 1 shows descriptive statistics for these variables and this sample.  Employees account for over 55% of the Peruvian workforce, reaching 56.48% in 2022. Own-account workers constituted a significant share as well, making up 39.66% in 2022, while employers remained a relatively small proportion, declining to 3.86% in 2022.
Table 1. Descriptive Statistics
	 
	2016
	2019
	2022

	Status in employment (ICSE 93) - Main job
	 
	 
	 

	1 - Employees
	56.30
	55.59
	56.48

	2 - Employers
	4.85
	4.39
	3.86

	3 - Own-account workers
	38.85
	40.03
	39.66

	Education Levels
	 
	 
	 

	Primary or less
	21.98
	20.13
	17.82

	Lower secondary
	10.92
	10.17
	9.42

	Upper Secondary
	42.85
	43.97
	46.03

	Post secondary Non-Tertiary / Short-cycle Tertiary
	11.66
	12.27
	11.90

	Bachelor or higher
	12.59
	13.45
	14.82

	Economic activity (Sector) - main job
	 
	 
	 

	Agriculture
	19.27
	18.64
	18.33

	Industry
	19.71
	18.89
	20.13

	Services
	61.02
	62.47
	61.54

	Geographical coverage
	 
	 
	 

	Urban
	81.18
	82.31
	82.94

	Rural
	18.82
	17.69
	17.06

	Region (Geographic Domain)
	
	
	

	Northern Coast
	14.99
	15.41
	13.81

	Central Coast
	7.16
	7.08
	7.92

	Southern Coast
	2.18
	2.14
	2.99

	Northern Highlands
	5.25
	5.26
	4.63

	Central Highlands
	10.74
	10.73
	10.44

	Southern Highlands
	13.12
	12.98
	14.11

	Jungle/Amazonia
	12.37
	12.37
	12.11

	Lima Metropolitan Area
	34.19
	34.02
	34.00

	Sex
	 
	 
	 

	Male
	60.60
	59.62
	59.09

	Female
	39.40
	40.38
	40.91

	Marital Status
	 
	 
	 

	Single
	40.26
	42.32
	44.70

	Married
	59.74
	57.68
	55.30

	Age (mean)
	38.54
	39.17
	39.19

	   Share of children below 15
	0.23
	0.19
	0.21

	   Share of members ages 65+
	0.05
	0.06
	0.06

	Informality
	 
	 
	 

	Informal Sector (unit of production)
	46.49
	48.83
	49.78

	Informal employment
	66.56
	67.48
	68.70


Source. Own’s elaboration based on INEI-ENAHO 2016, 2019 and 2022. 

Employment in the informal sector increased in the period, and accounted for 49.78% of total employment in 2022, while informal employment, also increased and accounted for 68.7% in 2022.  This means that informal employment outside the informal sector (in the formal sector and in households explained nearly 20 percentage points in that year).
Educational attainment among workers reveals a shift toward higher education. By 2022, nearly half of the workforce (46.03%) had upper secondary education, and an additional 14.82% had attained a bachelor’s degree or higher. Meanwhile, workers with primary education or less declined to 17.82% in 2022, signalling a gradual improvement in human capital. Figure 2 shows a decomposition by informal / formal sectors. The share of workers with primary or less is above 30% in the informal sector, but it is less than 6% in the formal sector. On the contrary, the proportion of workers with post-secondary education (tertiary and non-tertiary) is nearly 40% in the formal sector but it is less than 10% in the informal sector.

Figure 2. Peru. Educational attainment of the workforce (%)

Source. Own’s elaboration based on INEI-ENAHO 2016, 2019 and 2022. 


In terms of the earnings, Figure 3 shows strong wage differentials associated with formal employment. Individuals with higher education earn more on average, with graduate degree holders consistently receiving the highest wages. And formal jobs offer significantly higher earnings than informal jobs at every education level. In 2022, for example, those with bachelor or above education earned 28.3 soles per hour in the formal sector compared to 19.4 soles in informal jobs. Over time, real wages for formal jobs declined slightly for most education groups, especially at the graduate level, which saw a drop from 32.4 soles in 2016 to 28.3 in 2022. Meanwhile, informal sector wages have shown a modest upward trend for all education levels.

Figure 3. Peru. Average real hourly income, deflated to Dec 2022

Source. Own’s elaboration based on INEI-ENAHO 2016, 2019 and 2022. 

Regarding other variables in Table 1, economic activity remains predominantly concentrated in the services sector, which accounted for 61.54% of employment in 2022, followed by industry (20.13%) and agriculture (18.33%). Geographically, the workforce is heavily urbanised, with 82.94% of workers residing in urban areas in 2022. Rural employment has steadily declined, highlighting ongoing urbanisation trends. Regionally, the Lima Metropolitan Area consistently represented the largest share of employment (34%), while the contributions of other regions, such as the Northern Coast (13.81%) and the Southern Highlands (14.11%), were significantly smaller, reflecting spatial inequalities in labour market opportunities. These data suggest that while Peru’s labour market is undergoing positive changes, especially in educational attainment, the capacity of formal job creation remains an area of concern.

7 
         Note that the period under study includes structural but also cyclical components —notably COVID-19 and political instability—which could affect the trend in returns. 
8 
         Primary or less includes non-schooling, pre-primary, primary incomplete and complete. Lower secondary includes from 7 to 9 years of education. Upper secondary includes 10 and 11 years of education. Post secondary non tertiary includes technical and vocational education and incomplete university education. Bachelor or higher includes bachelor or equivalent and post graduate studies.
9 
         See ILO (2023). Resolution concerning statistics on the informal economy.  21st International Conference of Labour Statisticians. Geneva, 11–20 October 2023


Overall returns to education
Following Heckman (1979) our empirical strategy is to estimate Mincer (1974) regressions of the form:
ln⁡yi=β0+∑j=1βj.Eij+Xi'γ+λρi+∈i ​
Where:
	ln⁡yi: Log of hourly earnings for individual i.

	Eij ​: A dummy variable for individual i in education level j, with j=1,2,…J representing education levels (e.g., primary, secondary, tertiary).

	Xi: A vector of control variables (e.g., experience, age, gender, region).

	γ: Coefficient vector for the control variables.

	ρi ​ is the inverse Mills ratio derived from the selection equation, included to correct for selection bias.

	λ is the coefficient for the selection correction term.

	ϵi​: Error term.


The term λ represents a selection term that accounts for the fact that participation in the labour market is not random. For identification purposes, the selection equation includes two variables that affect participation but not earnings: the number of children below 15 years old in the household and the number of family members above 65 years old. The assumption here is that family structure influences labour force participation but it does not directly affect earnings.
To compare these results, we also present estimates of the ordinary least squared (OLS) model (without controlling for selection bias). Table 2 shows the results.
The Heckman model estimates a statistically significant selection term (Lambda), indicating that OLS estimates are subject to selection bias. However, the magnitude of the correlation coefficient (Rho) declines over time, suggesting that the impact of selection on wage determination weakens in later years. In any event, the Heckman selection equation provides insights into the factors influencing labour market participation and suggests that rural residence is positively associated with labour force participation, while being female is strongly associated with lower participation rates. Married individuals and those with young children (under 15 years old) are more likely to participate in the labour market, whereas the presence of elderly household members (aged 65 and above) has a mixed effect, positively influencing participation in earlier years but exhibiting a negative association in 2022.

Table 2: Overall returns to education levels
	 
	OLS 
	Heckman

	
	2016
	2019
	2022
	2016
	2019
	2022

	 
	b
	Sig.
	b
	Sig.
	b
	Sig.
	b
	Sig.
	b
	Sig.
	b
	Sig.

	Outcome equation: Log hourly income in main job in nominal nuevos soles
	
	
	
	
	
	
	

	Lower secondary
	0.204
	***
	0.155
	***
	0.127
	***
	0.204
	***
	0.154
	***
	0.124
	***

	Upper Secondary
	0.318
	***
	0.298
	***
	0.256
	***
	0.317
	***
	0.296
	***
	0.254
	***

	Post secondary non-tertiary
	0.561
	***
	0.559
	***
	0.536
	***
	0.562
	***
	0.561
	***
	0.536
	***

	Bachelor or higher
	1.121
	***
	1.114
	***
	1.118
	***
	1.122
	***
	1.117
	***
	1.119
	***

	Female
	-0.291
	***
	-0.307
	***
	-0.311
	***
	-0.297
	***
	-0.317
	***
	-0.318
	***

	Age
	0.025
	***
	0.030
	***
	0.026
	***
	0.026
	***
	0.032
	***
	0.029
	***

	Age squared
	0.000
	***
	0.000
	***
	0.000
	***
	0.000
	***
	0.000
	***
	0.000
	***

	Married
	0.077
	***
	0.063
	***
	0.057
	***
	0.077
	***
	0.063
	***
	0.057
	***

	Rural
	-0.229
	***
	-0.200
	***
	-0.203
	***
	-0.229
	***
	-0.200
	***
	-0.204
	***

	Industry
	0.359
	***
	0.341
	***
	0.320
	***
	0.359
	***
	0.341
	***
	0.320
	***

	Services
	0.310
	***
	0.309
	***
	0.271
	***
	0.309
	***
	0.309
	***
	0.270
	***

	Northern Coast
	-0.274
	***
	-0.197
	***
	-0.111
	***
	-0.274
	***
	-0.197
	***
	-0.111
	***

	Central Coast
	-0.151
	***
	-0.078
	***
	0.018
	
	-0.151
	***
	-0.078
	***
	0.018
	

	Southern Coast
	-0.108
	***
	-0.047
	*
	0.063
	**
	-0.108
	***
	-0.047
	*
	0.063
	**

	Northern Highlands
	-0.520
	***
	-0.342
	***
	-0.312
	***
	-0.520
	***
	-0.342
	***
	-0.312
	***

	Central Highlands
	-0.367
	***
	-0.312
	***
	-0.205
	***
	-0.367
	***
	-0.312
	***
	-0.205
	***

	Southern Highlands
	-0.248
	***
	-0.249
	***
	-0.183
	***
	-0.248
	***
	-0.249
	***
	-0.182
	***

	Jungle/Rainforest
	-0.249
	***
	-0.173
	***
	-0.056
	***
	-0.249
	***
	-0.173
	***
	-0.056
	***

	Constant
	0.821
	***
	0.755
	***
	0.918
	***
	0.789
	***
	0.696
	***
	0.867
	***

	Selection equation: Participates in the labour market (employed)
	 
	 
	 
	 
	 
	 
	 
	 

	Lower secondary
	
	
	
	
	
	
	-0.100
	***
	-0.084
	**
	-0.200
	***

	Upper Secondary
	
	
	
	
	
	
	-0.111
	***
	-0.092
	***
	-0.115
	***

	Post secondary non-tertiary
	
	
	
	
	
	
	0.211
	***
	0.192
	***
	0.050
	

	Bachelor or higher
	
	
	
	
	
	
	0.237
	***
	0.228
	***
	0.158
	***

	Female
	
	
	
	
	
	
	-0.780
	***
	-0.729
	***
	-0.686
	***

	Age
	
	
	
	
	
	
	0.190
	***
	0.179
	***
	0.183
	***

	Age squared
	
	
	
	
	
	
	-0.002
	***
	-0.002
	***
	-0.002
	***

	Married
	
	
	
	
	
	
	-0.040
	+
	-0.067
	**
	-0.085
	***

	Proportion of children below 15
	
	
	
	
	
	
	0.291
	***
	0.254
	***
	0.295
	***

	Proportion of members ages 65+
	
	
	
	
	
	
	-0.382
	***
	-0.423
	***
	-0.461
	***

	Constant
	 
	 
	 
	 
	 
	 
	-2.548
	***
	-2.397
	***
	-2.465
	***

	Number of observations
	49077
	
	46087
	
	41446
	
	65187
	
	60083
	
	54243
	

	Number of censored observations
	 
	 
	 
	 
	 
	 
	16110
	 
	13996
	 
	12797
	 

	Rho
	
	
	
	
	
	
	0.020***
	0.038***
	0.030***

	Sigma
	
	
	
	
	
	
	0.828***
	0.825***
	0.865***

	Lambda/Inverse Mills Ratio
	 
	 
	 
	 
	 
	 
	0.017***
	0.032***
	0.026***


Significance levels: + 0.10 * 0.05 ** 0.01 *** 0.001
Source: Own elaboration based on ENAHO 2016, 2019, and 2022.

In both models, education has a positive and significant impact on earnings. However, this impact shows heterogeneous effects across levels with a moderate decline among the lowest levels and steady effects at the upper levels. Compared to individuals with primary education or less, those with lower secondary education earn approximately 20.4% more in 2016, a figure that remains stable over time (21.7% in 2022). The wage premium increases further for those with upper secondary education, with estimates of 31.7% in 2016, though a slight decline is observed in 2022 (25.5%). Post-secondary non-tertiary education also yields substantial earnings gains, with wage premiums exceeding 50% across all years. The highest returns are observed for individuals with a bachelor’s degree or higher, whose wages are more than double those of individuals in the reference group.
Note that these returns exhibit a decreasing trend in the period of analysis in all education levels, except for those with bachelor or more. The income premium for workers with lower secondary was 20.4% in 2016, 15.5% in 2019 and 12.7% in 2022. In the case of those with upper secondary, the percentages were 31.7%, 29.6% and 25.4%. For those workers with technical education premiums were 56.2%, 56.1% and 53.6% in 2016, 2019 and 2022 respectively. In the case of workers with tertiary university premiums are relatively stable, 112.2% in 2016, 111.7% in 2019 and 111.9% in the three years under analysis. Previous studies on returns to education in Peru show a rather stable pattern and high returns to tertiary education.
Figure 4 summarises these findings and highlights the fact that across all years and education levels, the coefficients obtained from the Heckman model are remarkably close to those from the OLS estimates – both in levels and evolution - even though the selection term is statistically significant in all years. This is related to the relatively small magnitude of the Lambda coefficient which implies that the bias introduced by selection is modest.

Figure 4. Estimated coefficients by estimation method

Source. Own elaboration based on estimates reported in Table 2.

Other covariates show the expected signs. Age is positively associated with earnings, with a statistically significant but modest effect across all years. However, the negative coefficient on the squared age term suggests that the returns to experience diminish over time. A significant and persistent gender wage gap is evident in the results. Women earn nearly a third less than  men in the Heckman estimates. This suggests that gender-based disparities in earnings remain a prominent feature of the labour market. Marital status is positively correlated with earnings, with married individuals earning a higher wage premium relative to their unmarried counterparts. However, the effect size appears to decline slightly over time.
The results also reveal substantial sectoral and geographic wage disparities. Workers in the industry and services sectors earn significantly higher wages than those in agriculture, with wage premiums of approximately 32% in the industry sector and 27% in the services sector in 2022. Meanwhile, individuals residing in rural areas earn significantly less than their urban counterparts, even after accounting for selection effects.



Returns to education with heterogeneous labour demand
A prominent feature of developing countries is that labour demand faces several sources of heterogeneity in labour demand. As Chiswick (2023) suggests, labour markets in developing countries are characterised by duality, in the sense that they have a relatively small “modern” sector with the same technological knowledge as in developed countries, together with a large “traditional” sector without those technologies10. This uneven access to technology generates an important productivity differential. Moreover, people with higher levels of education are less frequent in “traditional” sector jobs.
In Latin American economies, some authors have highlighted the existence of “structural heterogeneity”, which refers to the coexistence of economic sectors with very different levels of productivity and technology within a single economy. This implies that the unequal development between sectors leading to significant productivity gaps between dynamic and lagging sectors, entrenching patterns of inequality and persistent informality11.
This an important distinction. While education generally leads to higher earnings, these returns can vary significantly depending on the “sector” of the labour demand the workers ends up working in. We use two proxies for this heterogeneity: employment status (employee/own account) and formality (formal/informal).
For our purposes, to consider this fact, we estimate earnings equations including interaction terms: 
ln⁡yi=β0+∑j=1βj.Eij+θSi+∑j=1​δj.(Eij.Si)+Xi'γ+λρi+∈i ​
Here:
	Si: is a binary variable equal to 1 if individual i works in sector (either “informal sector” or “own account sector”), and 0 if otherwise.

	Eij.Si ​: Interaction term between education level j and sector, capturing how the returns to education differ between sectors (wage/own account or formal/informal).

	βj ​: Coefficients representing the returns to education in the reference sector (formal sector or wage employment sector; i.e when informality=0 or own account work=0).

	θ : captures the overall sector (own account or informal) wage premium (or penalty) for the reference education group.

	​δj ​: Coefficients representing the additional or differential returns to education in the informal sector or the own account sector.


To facilitate the interpretation of the coefficients, we can rewrite this expression as
ln⁡yi=β0+∑j=1βj+​δj Si .Eij+θSi+ Xi'γ+λρi+∈i
In this expression, the effect or premium of the education level j is  βj  if Si  is equal to zero or βj+​δj  if Siequals 1.12
Employees / own account work
We start with employment status as own account work account for a high share of the total workforce in Peru as in many developing countries.13 Our aim is to explore if and how returns to education are affected if the worker ends up working as employee or as own account. In this case Si=1 if the worker is an own account worker and zero otherwise.
It is important to note that there are important challenges measuring income for own account workers. Sometimes this income is earned in a household setting where different members of the household contribute, especially unpaid family work. Another problem is that while wage of the employees can be completely attributed to labour, own account earnings include returns to other productive factors such as land, capital, etc.
Results are shown in Table 3. As in the overall estimation, we find positive returns to education and increasing with the level of education. We also confirm the decreasing trend during this period in all levels of education.
Own-account workers face a substantial and persistent earnings penalty, with coefficients between –0.52 and –0.60 across all years. However, there is some heterogeneity in this penalty by education level. Interaction effects show that own-account workers with lower or upper secondary education earn significantly more than their counterparts with primary or less, narrowing the wage gap between salaried and own-account workers at intermediate education levels. Note that this does not necessarily mean own-account workers earn more overall; it only reflects conditional premiums within each education level, controlling for other covariates.
In contrast, the interaction terms for post-secondary non-tertiary and tertiary education are not statistically significant, suggesting that the earnings premium associated with higher education is largely concentrated among salaried workers. This pattern implies that while secondary education may enhance earnings in both sectors, the labour market returns to tertiary education are more dependent on access to formal employment.
Other individual and household characteristics also shape earnings outcomes. Women earn significantly less than men, although the gender wage gap declines notably over the period. Rural workers consistently earn less than urban workers, although the rural wage penalty narrows over time. Age exhibits the expected concave relationship with earnings. Marital status is associated with a consistent earnings premium.
The selection correction terms are statistically significant in all years, confirming the importance of accounting for non-random participation in the observed wage sample. These findings highlight the role of educational attainment, employment type, and demographic factors in shaping earnings dynamics in Peru.

Table 3. Returns to education of employees and own account workers
	 
	2016
	2019
	2022

	 
	b
	Sig.
	b
	Sig.
	b
	Sig.

	Outcome equation
	
	
	
	
	
	

	Highest education level attained (ref: primary or below)
	
	
	
	
	
	

	Lower secondary
	0.059
	**
	0.068
	**
	0.035
	

	Upper Secondary
	0.151
	***
	0.135
	***
	0.063
	***

	Post secondary non-tertiary
	0.393
	***
	0.382
	***
	0.297
	***

	Bachelor or higher
	0.887
	***
	0.862
	***
	0.804
	***

	Employment status (ref: salaried employees)
	
	
	
	
	
	

	Own-account workers
	-0.527
	***
	-0.518
	***
	-0.599
	***

	Interaction education and employment status
	
	
	
	
	
	

	Lower secondary # Own-account workers
	0.200
	***
	0.098
	**
	0.123
	**

	Upper Secondary # Own-account workers
	0.191
	***
	0.149
	***
	0.195
	***

	Post secondary non-tertiary # Own-account workers
	-0.027
	
	-0.030
	
	0.093
	*

	Bachelor or higher # Own-account workers
	0.040
	
	0.040
	
	0.069
	

	Female
	-0.237
	***
	-0.209
	***
	-0.127
	***

	Age
	0.021
	***
	0.013
	***
	-0.014
	*

	Age squared
	0.000
	**
	0.000
	***
	0.000
	*

	Married
	0.102
	***
	0.091
	***
	0.117
	***

	Rural
	-0.172
	***
	-0.154
	***
	-0.133
	***

	Constant
	1.127
	***
	1.402
	
	2.183
	***

	Selection equation
	 
	 
	 
	 
	 
	 

	Highest education level attained (ref: primary or below)
	
	
	
	
	
	

	Lower secondary
	0.050
	*
	0.072
	**
	-0.015
	

	Upper Secondary
	0.138
	***
	0.146
	***
	0.132
	***

	Post secondary non-tertiary
	0.434
	***
	0.433
	***
	0.272
	***

	Bachelor or higher
	0.484
	***
	0.452
	***
	0.367
	***

	Female
	-0.668
	***
	-0.633
	***
	-0.577
	***

	Age
	0.168
	***
	0.162
	***
	0.162
	***

	Age squared
	-0.002
	***
	-0.002
	***
	-0.002
	***

	Married
	-0.150
	***
	-0.158
	***
	-0.209
	***

	Proportion of children below 15
	0.209
	***
	0.179
	***
	0.293
	***

	Proportion of members ages 65+
	-0.335
	***
	-0.387
	***
	-0.390
	***

	Constant
	-2.657
	***
	-2.573
	***
	-2.599
	***

	Number of observations
	76014
	 
	70003
	 
	62901
	 

	Number of censored observations
	29243
	 
	25987
	 
	23047
	 

	Rho
	-0.112***
	
	-0.318***
	
	-0.567***
	

	Sigma
	0.796***
	
	0.810***
	
	0.904***
	

	Lambda/Inverse Mills Ratio
	-0.089***
	 
	-0.257***
	 
	-0.512***
	 


Significance levels: + 0.10 * 0.05 ** 0.01 *** 0.001
Notes: Economic sector and geographic domain coefficients omitted. Full regression reported in appendix.
Source: Own elaboration based on ENAHO 2016, 2019, and 2022

To summarise these findings, figure 5 presents estimated earnings premiums associated with different levels of educational attainment for salaried and own-account workers in Peru. For own-account workers, the total premium is computed as the sum of the base education coefficient (capturing the effect for salaried workers) and the interaction term between own-account status and education level.
The results show that own-account workers with lower and upper secondary education obtain significantly higher returns to education relative to their less-educated peers, whereas differences at higher education levels are not statistically significant. In 2022, there is weak significant differential in favour of those in post-secondary non tertiary education. Notably, these estimated premiums do not account for the overall earnings penalty associated with own-account work, which is captured by a large and negative main coefficient in the wage equation. Thus, even where educational returns appear similar or higher for own-account workers, they operate within a broader context of systematically lower earnings relative to salaried employment.
Figure 5. Estimated earnings premiums by educational levels and employment status (2016–2022)

Source: Own elaboration based on ENAHO 2016, 2019, and 2022.
Note: Earnings premiums estimated from Heckman selection model in Table 3. This plot shows the marginal effects at different levels of education and employment status and the interaction between both. The plot treats as zero those cases where the own-account interaction terms are not statistically significant. Panel A reports the premiums assuming the outcome is observed (truncated sample), while Panel B shows the expected outcome assuming a value of zero when the outcome is unobserved. Detailed estimates are reported in Table A4. 
Formal / informal 
Now we turn our attention to the formal and informal divide. Informal employment has been a prominent feature of the Peruvian labour market for decades, even though there was an episode of formalisation in recent years.14
For our estimation, in this case we set Si=1 if the person works in the informal sector or zero otherwise. Note that we are using informal sector (and not informal employment) since our objective is to gain insights on the role of the labour market structure on earnings.
Results are shown in Table 4. Note that in this case, the base line represents the effect of primary (or below) education in the formal sector (in the case where the informality dummy equals zero). 

Table 4. Returns to education with informality interaction terms 
	 
	2016
	2019
	2022

	 
	b
	Sig.
	b
	Sig.
	b
	Sig.

	Outcome equation
	
	
	
	
	
	

	Highest education level attained (ref: primary or below)
	
	
	
	
	

	Lower secondary
	0.007
	
	0.001
	
	-0.041
	

	Upper Secondary
	0.145
	***
	0.127
	***
	0.052
	*

	Post secondary non-tertiary
	0.383
	***
	0.368
	***
	0.314
	***

	Bachelor or higher
	0.879
	***
	0.860
	***
	0.837
	***

	Formality at the unit of production
	
	
	
	
	
	

	Informal Sector
	-0.443
	***
	-0.473
	***
	-0.515
	***

	Interaction education and informality status
	
	
	
	
	
	

	Lower secondary # Informal Sector
	0.256
	***
	0.183
	***
	0.194
	***

	Upper Secondary # Informal Sector
	0.152
	***
	0.122
	***
	0.185
	***

	Post secondary non-tertiary # Informal Sector
	-0.092
	*
	-0.079
	+
	-0.017
	

	Bachelor or higher # Informal Sector
	-0.357
	***
	-0.312
	***
	-0.305
	***

	Female
	-0.257
	***
	-0.286
	***
	-0.282
	***

	Age
	0.021
	+
	0.032
	***
	0.026
	***

	Age squared
	0.000
	+
	0.000
	***
	0.000
	***

	Married
	0.079
	***
	0.067
	***
	0.063
	***

	Rural
	-0.199
	***
	-0.164
	***
	-0.166
	***

	Constant
	1.215
	***
	1.068
	***
	1.317
	***

	Selection equation
	 
	 
	 
	 
	 
	 

	Highest education level attained (ref: primary or below)
	
	
	
	
	

	Lower secondary
	-0.099
	***
	-0.083
	**
	-0.199
	***

	Upper Secondary
	-0.110
	***
	-0.092
	***
	-0.114
	***

	Post secondary non-tertiary
	0.211
	***
	0.193
	***
	0.051
	

	Bachelor or higher
	0.237
	***
	0.228
	***
	0.159
	***

	Female
	-0.780
	***
	-0.729
	***
	-0.686
	***

	Age
	0.190
	***
	0.180
	***
	0.183
	***

	Age squared
	-0.002
	***
	-0.002
	***
	-0.002
	***

	Married
	-0.042
	*
	-0.067
	***
	-0.085
	***

	Proportion of children below 15
	0.289
	***
	0.254
	***
	0.295
	***

	Proportion of members ages 65+
	-0.395
	***
	-0.425
	***
	-0.463
	***

	Constant
	-2.549
	***
	-2.398
	***
	-2.465
	***

	Number of observations
	65187
	 
	60083
	 
	54243
	 

	Number of censored observations
	16110
	 
	13996
	 
	12797
	 

	Rho
	-0.060***
	0.017***
	0.002***

	Sigma
	0.814***
	0.804***
	0.845***

	Lambda/Inverse Mills Ratio
	-0.049***
	0.014***
	0.001***


Significance levels: + 0.10 * 0.05 ** 0.01 *** 0.001
Notes: Households are included as part of the informal sector. Economic sector and geographic domain coefficients omitted. Full regression reported in appendix.
Source: Own elaboration based on ENAHO 2016, 2019, and 2022.
In the case of those working in the formal sector, for those with lower secondary, the estimated returns are non-significant meaning that these earnings do not differ significantly from the base line. In the case of upper secondary, coefficients are positive but decreasing in 2016 and 2019, although they lost significance in 2022. Post secondary non university education showed a return of 0.38 in 2016 but also decreasing to 0.31 in 2022. Tertiary university education showed the highest returns with 88% in 2016 and 0.84% in 2022. 
Workers in the informal sector consistently earn less than their counterparts in the formal sector. In 2016, informal workers experienced a 44.3% earnings penalty compared to formal workers. By 2022, this penalty had worsened to 51.5%. This finding suggests that job earnings and productivity are increasingly concentrated in formal employment.
The interaction terms between informality and education are relevant as they can influence the for the total returns to education for workers in the informal sector. We observe that workers with secondary education face a smaller informality penalty, as seen in the positive interaction terms. However, higher education (post-secondary non university and bachelor or more) does not shield workers from informality penalties.: in 2016, university graduates in informal jobs earned 35.7% less than their formal-sector counterparts, a differential that persisted in 2022. This suggests that even highly educated individuals struggle in the informal sector.
Figure 6 summarises the premiums to education for both sectors. Considering all the effects of the different education levels and interactions with informality, compared to those with primary education in the formal sector, workers in the formal sector earn basically the same if they only reach lower secondary education, some 12% more if they reach upper secondary, nearly 40% more if they reach post-secondary non university (technical) education, and more than 80% more if the reach a bachelor degree or above 
However, if the persons end working in the informal sector, the educational itinerary is quite different. Compared to the earning of those with primary education or less and working in the formal sector, workers with lower secondary and upper secondary earn more if they work in the informal sector than if they worked in the formal sector. On the contrary, workers with technical education (post-secondary non university) and tertiary university (bachelor or above) earn significantly less than if they worked in the formal sector, although in 2022 the differential in favour of those with post-secondary non tertiary education almost disappeared.

Figure 6. Estimated earnings premiums by educational levels and formality status (2016–2022)

Source: Own elaboration based on ENAHO 2016, 2019, and 2022.
Note: Earnings premiums estimated from Heckman selection model in Table 4.  This plot shows the marginal effects at different levels of education and formality status and the interaction between both terms. The plot treats as zero those cases where the informality interaction terms are not statistically significant. Panel A reports the premiums assuming the outcome is observed (truncated sample), while Panel B shows the expected outcome assuming a value of zero when the outcome is unobserved. Detailed estimates are reported in Table A5.
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         For a more detailed discussion see for example Cimolli et al (2005) or Infante, (2018).
12 
         A limitation here is the existence of potential endogeneity on sectoral selection.
13 
         While wage employment is nominally governed by formal contracts and labour regulations, own-account work has different institutional frameworks more related to business activities. Some own-account work arises from entrepreneurial choice, but a significant share reflects economic necessity and exclusion.
14 
         See Chacaltana (2016).


Conclusion
In this paper, we address returns to education from a heterogeneous labour market perspective. While most prior studies often focus on individual-level heterogeneity, our analysis highlights how labour demand heterogeneity—across occupations and informality status—can constrain the aggregate benefits of educational investments. . For this, we review earnings data from Peru for the years 2016, 2019, and 2022, which consistently demonstrate substantial earnings premiums associated with higher levels of educational attainment.
These significant returns, however showed a decreasing trend in this period. Some factors may underlie this pattern, such as educational expansion especially in the lower levels of education, and/or stagnant labour demand for high-skill jobs, particularly in rural or less dynamic regions, that might limit the ability of more educated workers to fully capitalise on their qualifications.
Another possibility is labour demand heterogeneity – here proxied by occupational status and informality. We find that working in low productivity sectors (own account work or informal sector) not only yield lower earnings but also exhibit less sensitivity to education compared to higher-productivity jobs.
In the case of occupational status, our results consistently show a clear positive correlation between educational attainment and earnings for both salaried and own-account workers. Yet, salaried workers tend to experience larger earnings premiums for each level of education compared to their own-account counterparts. Despite the potentially smaller premiums compared to salaried work, own-account workers with higher levels of education still earn considerably more than those with lower educational attainment did. This indicates that education equips individuals with skills and knowledge that are valuable including in self-employment and entrepreneurial activities, by equipping these workers with adaptable skills, entrepreneurial capabilities, and tools to upgrade their economic activities. This pattern remains relatively stable across the three years.
In the case of informality, our results indicate that workers in the informal sector earn significantly less, and that the penalty has worsened over time. In addition, while education yields positive returns in both formal and informal sectors, the earnings premiums associated with each educational level tend to be more pronounced in the formal sector, suggesting that formal employment rewards more strongly educational qualifications. 
These findings are consistent with a labour market with quantitative education expansion especially in the lower levels of education, which has not been matched by a proportional growth in high productivity sectors. Tertiary education remains relatively scarce and is increasingly associated with skills that are complementary to technological and organizational changes making it less easily substitutable, thus maintaining their high returns over time.
This means that the existence of important heterogeneity (in terms of own account work or informality) in the Peruvian labour market is very important and there is growing concern that a rising share of tertiary graduates could end up in informal or own-account jobs. Even if individuals invest in higher levels of education, their ability to realise higher returns depends on access to the more productive sectors in the labour market. If the salaried or formal sectors do not expand proportionally with the growing supply of educated workers, competition for jobs in these sectors intensifies and many educated individuals are either pushed into or remain trapped in jobs where earnings and returns to education are lower. 
This is consistent with recent research showing that when individuals attain higher levels of schooling but end up in informal employment, their skills may be underutilized or mismatched to job requirements, thereby reducing the productivity and earnings typically associated with education (Palmer, 2018). Other studies have identified persistent barriers to accessing quality labour market positions—such as social networks, cultural capital, or family background—that restrict upward mobility and hinder effective school-to-work transitions..The most significant policy recommendation is that, for education to realise its potential, it is necessary to address heterogeneity in labour demand, which imposes a serious constraint on the demand for qualifications and limits broader productivity growth. Policies aimed at improving educational attainment must be complemented by efforts to stimulate formal job creation, particularly in sectors with high potential for productivity gains. At the same time, educational systems should acknowledge and prepare students for diverse labour market trajectories, as a significant share of students will enter own-account work or informal employment. Recognising these diverse realities is essential for designing curricula and interventions that better align the supply of skills with actual employment pathways and can also help guide individuals in making better informed educational and career decisions.


Annex
Figure A1. Peru. Income density distributions

Source: Own elaboration based on ENAHO 2016, 2019, and 2022.

Figure A2. Earnings profiles in Peru 

Source: Own elaboration based on ENAHO 2016, 2019, and 2022.
Note: This plot shows the predicted hourly earnings by different levels education adjusted by age and age squared.
Table A1: Overall returns to education levels, full specification
	 
	OLS 
	Heckman

	
	2016
	2019
	2022
	2016
	2019
	2022

	 
	b
	Sig.
	b
	Sig.
	b
	Sig.
	b
	Sig.
	b
	Sig.
	b
	Sig.

	Outcome equation: Log hourly income in main job in nominal nuevos soles
	
	
	
	
	
	
	
	
	

	Highest education level attained (ref: primary or below)
	
	
	
	
	
	
	
	
	
	
	
	

	Lower secondary
	0.204
	***
	0.155
	***
	0.127
	***
	0.204
	***
	0.154
	***
	0.124
	***

	
	0.018
	
	0.019
	
	0.021
	
	0.018
	
	0.020
	
	0.021
	

	Upper Secondary
	0.318
	***
	0.298
	***
	0.256
	***
	0.317
	***
	0.296
	***
	0.254
	***

	
	0.015
	
	0.016
	
	0.016
	
	0.015
	
	0.016
	
	0.016
	

	Post secondary non-tertiary
	0.561
	***
	0.559
	***
	0.536
	***
	0.562
	***
	0.561
	***
	0.536
	***

	
	0.019
	
	0.020
	
	0.022
	
	0.020
	
	0.020
	
	0.022
	

	Bachelor or higher
	1.121
	***
	1.114
	***
	1.118
	***
	1.122
	***
	1.117
	***
	1.119
	***

	
	0.019
	
	0.021
	
	0.022
	
	0.020
	
	0.021
	
	0.022
	

	Sex (ref: female)
	
	
	
	
	
	
	
	
	
	
	
	

	Female
	-0.291
	***
	-0.307
	***
	-0.311
	***
	-0.297
	***
	-0.317
	***
	-0.318
	***

	
	0.011
	
	0.011
	
	0.012
	
	0.017
	
	0.013
	
	0.014
	

	Age
	0.025
	***
	0.030
	***
	0.026
	***
	0.026
	***
	0.032
	***
	0.029
	***

	
	0.003
	
	0.003
	
	0.003
	
	0.005
	
	0.003
	
	0.003
	

	Age squared
	0.000
	***
	0.000
	***
	0.000
	***
	0.000
	***
	0.000
	***
	0.000
	***

	
	0.000
	
	0.000
	
	0.000
	
	0.000
	
	0.000
	
	0.000
	

	Marital status (ref: single)
	
	
	
	
	
	
	
	
	
	
	
	

	Married
	0.077
	***
	0.063
	***
	0.057
	***
	0.077
	***
	0.063
	***
	0.057
	***

	
	0.011
	
	0.012
	
	0.013
	
	0.011
	
	0.012
	
	0.013
	

	Area (ref:urban)
	
	
	
	
	
	
	
	
	
	
	
	

	Rural
	-0.229
	***
	-0.200
	***
	-0.203
	***
	-0.229
	***
	-0.200
	***
	-0.204
	***

	
	0.016
	
	0.016
	
	0.016
	
	0.016
	
	0.016
	
	0.016
	

	Economic sector (ref: agriculture)
	
	
	
	
	
	
	
	
	
	
	
	

	Industry
	0.359
	***
	0.341
	***
	0.320
	***
	0.359
	***
	0.341
	***
	0.320
	***

	
	0.019
	
	0.020
	
	0.019
	
	0.019
	
	0.020
	
	0.019
	

	Services
	0.310
	***
	0.309
	***
	0.271
	***
	0.309
	***
	0.309
	***
	0.270
	***

	
	0.017
	
	0.019
	
	0.017
	
	0.017
	
	0.019
	
	0.017
	

	Region (ref: Lima Metropolitan Area)
	
	
	
	
	
	
	
	
	
	
	
	

	Northern Coast
	-0.274
	***
	-0.197
	***
	-0.111
	***
	-0.274
	***
	-0.197
	***
	-0.111
	***

	
	0.015
	
	0.016
	
	0.017
	
	0.015
	
	0.016
	
	0.017
	

	Central Coast
	-0.151
	***
	-0.078
	***
	0.018
	
	-0.151
	***
	-0.078
	***
	0.018
	

	
	0.016
	
	0.016
	
	0.018
	
	0.016
	
	0.016
	
	0.018
	

	Southern Coast
	-0.108
	***
	-0.047
	*
	0.063
	**
	-0.108
	***
	-0.047
	*
	0.063
	**

	
	0.019
	
	0.021
	
	0.022
	
	0.019
	
	0.021
	
	0.022
	

	Northern Highlands
	-0.520
	***
	-0.342
	***
	-0.312
	***
	-0.520
	***
	-0.342
	***
	-0.312
	***

	
	0.023
	
	0.025
	
	0.027
	
	0.023
	
	0.025
	
	0.027
	

	Central Highlands
	-0.367
	***
	-0.312
	***
	-0.205
	***
	-0.367
	***
	-0.312
	***
	-0.205
	***

	
	0.017
	
	0.018
	
	0.019
	
	0.017
	
	0.018
	
	0.019
	

	Southern Highlands
	-0.248
	***
	-0.249
	***
	-0.183
	***
	-0.248
	***
	-0.249
	***
	-0.182
	***

	
	0.018
	
	0.018
	
	0.020
	
	0.018
	
	0.018
	
	0.020
	

	Jungle/Rainforest
	-0.249
	***
	-0.173
	***
	-0.056
	***
	-0.249
	***
	-0.173
	***
	-0.056
	***

	
	0.016
	
	0.016
	
	0.017
	
	0.016
	
	0.016
	
	0.017
	

	Constant
	0.821
	***
	0.755
	***
	0.918
	***
	0.789
	***
	0.696
	***
	0.867
	***

	
	0.051
	
	0.052
	
	0.056
	
	0.098
	
	0.067
	
	0.071
	

	Selection equation: Participates in the labour market (employed)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Highest education level attained (ref: primary or below)
	
	
	
	
	
	
	
	
	
	
	
	

	Lower secondary
	
	
	
	
	
	
	-0.100
	***
	-0.084
	**
	-0.200
	***

	
	
	
	
	
	
	
	0.029
	
	0.031
	
	0.031
	

	Upper Secondary
	
	
	
	
	
	
	-0.111
	***
	-0.092
	***
	-0.115
	***

	
	
	
	
	
	
	
	0.023
	
	0.024
	
	0.025
	

	Post secondary non-tertiary
	
	
	
	
	
	
	0.211
	***
	0.192
	***
	0.050
	

	
	
	
	
	
	
	
	0.035
	
	0.035
	
	0.036
	

	Bachelor or higher
	
	
	
	
	
	
	0.237
	***
	0.228
	***
	0.158
	***

	
	
	
	
	
	
	
	0.035
	
	0.036
	
	0.037
	

	Sex (ref: female)
	
	
	
	
	
	
	
	
	
	
	
	

	Female
	
	
	
	
	
	
	-0.780
	***
	-0.729
	***
	-0.686
	***

	
	
	
	
	
	
	
	0.017
	
	0.018
	
	0.018
	

	Age
	
	
	
	
	
	
	0.190
	***
	0.179
	***
	0.183
	***

	
	
	
	
	
	
	
	0.004
	
	0.004
	
	0.004
	

	Age squared
	
	
	
	
	
	
	-0.002
	***
	-0.002
	***
	-0.002
	***

	
	
	
	
	
	
	
	0.000
	
	0.000
	
	0.000
	

	Marital status (ref: single)
	
	
	
	
	
	
	
	
	
	
	
	

	Married
	
	
	
	
	
	
	-0.040
	+
	-0.067
	**
	-0.085
	***

	
	
	
	
	
	
	
	0.020
	
	0.020
	
	0.021
	

	Proportion of children below 15
	
	
	
	
	
	
	0.291
	***
	0.254
	***
	0.295
	***

	
	
	
	
	
	
	
	0.046
	
	0.050
	
	0.049
	

	Proportion of members ages 65+
	
	
	
	
	
	
	-0.382
	***
	-0.423
	***
	-0.461
	***

	
	
	
	
	
	
	
	0.065
	
	0.061
	
	0.065
	

	Constant
	
	
	
	
	
	
	-2.548
	***
	-2.397
	***
	-2.465
	***

	 
	 
	 
	 
	 
	 
	 
	0.068
	 
	0.071
	 
	0.072
	 

	Number of observations
	49077
	 
	46087
	 
	41446
	 
	65187
	 
	60083
	 
	54243
	 

	Number of censored observations
	
	
	
	
	
	
	16110
	
	13996
	
	12797
	 

	Rho
	 
	 
	 
	 
	 
	 
	0.020***
	 
	0.038***
	 
	0.030***
	 

	Sigma
	
	
	
	
	
	
	0.828***
	
	0.825***
	
	0.865***
	

	Lambda/Inverse Mills Ratio
	 
	 
	 
	 
	 
	 
	0.017***
	 
	0.032***
	 
	0.026***
	 

	
	
	
	
	
	
	
	
	
	
	
	
	



Significance levels: + 0.10 * 0.05 ** 0.01 *** 0.001
Source: Own elaboration based on ENAHO 2016, 2019, and 2022
.
Table A2. Returns to education of employees and own account workers, full specification
	 
	2016
	2019
	2022

	 
	b
	Sig.
	b
	Sig.
	b
	Sig.

	Outcome equation
	
	
	
	
	
	

	Highest education level attained (ref: primary or below)
	
	
	
	
	
	

	Lower secondary
	0.059
	**
	0.068
	**
	0.035
	

	
	0.021
	
	0.023
	
	0.024
	

	Upper Secondary
	0.151
	***
	0.135
	***
	0.063
	***

	
	0.016
	
	0.018
	
	0.019
	

	Post secondary non-tertiary
	0.393
	***
	0.382
	***
	0.297
	***

	
	0.023
	
	0.020
	
	0.024
	

	Bachelor or higher
	0.887
	***
	0.862
	***
	0.804
	***

	
	0.023
	
	0.021
	
	0.024
	

	Employment status (ref: salaried employees)
	
	
	
	
	
	

	Own-account workers
	-0.527
	***
	-0.518
	***
	-0.599
	***

	
	0.020
	
	0.022
	
	0.023
	

	Interaction education and employment status
	
	
	
	
	
	

	Lower secondary # Own-account workers
	0.200
	***
	0.098
	**
	0.123
	**

	
	0.034
	
	0.037
	
	0.038
	

	Upper Secondary # Own-account workers
	0.191
	***
	0.149
	***
	0.195
	***

	
	0.026
	
	0.027
	
	0.029
	

	Post secondary non-tertiary # Own-account workers
	-0.027
	
	-0.030
	
	0.093
	*

	
	0.043
	
	0.042
	
	0.047
	

	Bachelor or higher # Own-account workers
	0.040
	
	0.040
	
	0.069
	

	
	0.056
	
	0.055
	
	0.063
	

	Sex (ref: male)
	
	
	
	
	
	

	Female
	-0.237
	***
	-0.209
	***
	-0.127
	***

	
	0.023
	
	0.015
	
	0.022
	

	Age
	0.021
	***
	0.013
	***
	-0.014
	*

	
	0.006
	
	0.001
	
	0.006
	

	Age squared
	0.000
	**
	0.000
	***
	0.000
	*

	
	0.000
	
	0.000
	
	0.000
	

	Marital status (ref: single)
	
	
	
	
	
	

	Married
	0.102
	***
	0.091
	***
	0.117
	***

	
	0.011
	
	0.011
	
	0.014
	

	Area (ref:urban)
	
	
	
	
	
	

	Rural
	-0.172
	***
	-0.154
	***
	-0.133
	***

	
	0.015
	
	0.016
	
	0.015
	

	Economic sector (ref: agriculture)
	
	
	
	
	
	

	Industry
	0.275
	***
	0.247
	***
	0.220
	***

	
	0.018
	
	0.020
	
	0.018
	

	Services
	0.301
	***
	0.310
	***
	0.264
	***

	
	0.017
	
	0.019
	
	0.016
	

	Region (ref: Lima Metropolitan Area)
	
	
	
	
	
	

	Northern Coast
	-0.258
	***
	-0.179
	***
	-0.107
	***

	
	0.015
	
	0.015
	
	0.017
	

	Central Coast
	-0.143
	***
	-0.073
	***
	0.003
	

	
	0.016
	
	0.016
	
	0.018
	

	Southern Coast
	-0.098
	***
	-0.027
	
	0.037
	+

	
	0.019
	
	0.021
	
	0.021
	

	Northern Highlands
	-0.461
	***
	-0.282
	***
	-0.255
	***

	
	0.023
	
	0.025
	
	0.026
	

	Central Highlands
	-0.330
	***
	-0.261
	***
	-0.177
	***

	
	0.017
	
	0.018
	
	0.018
	

	Southern Highlands
	-0.209
	***
	-0.199
	***
	-0.150
	***

	
	0.018
	
	0.018
	
	0.019
	

	Jungle/Rainforest
	-0.212
	***
	-0.133
	***
	-0.027
	

	
	0.016
	
	0.016
	
	0.017
	

	Constant
	1.127
	***
	1.402
	
	2.183
	***

	
	0.140
	
	.
	
	0.145
	

	Selection equation
	 
	 
	 
	 
	 
	 

	Highest education level attained (ref: primary or below)
	
	
	
	
	
	

	Lower secondary
	0.050
	*
	0.072
	**
	-0.015
	

	
	0.023
	
	0.024
	
	0.025
	

	Upper Secondary
	0.138
	***
	0.146
	***
	0.132
	***

	
	0.018
	
	0.019
	
	0.019
	

	Post secondary non-tertiary
	0.434
	***
	0.433
	***
	0.272
	***

	
	0.029
	
	0.029
	
	0.030
	

	Bachelor or higher
	0.484
	***
	0.452
	***
	0.367
	***

	
	0.029
	
	0.029
	
	0.030
	

	Sex (ref: male)
	
	
	
	
	
	

	Female
	-0.668
	***
	-0.633
	***
	-0.577
	***

	
	0.014
	
	0.015
	
	0.016
	

	Age
	0.168
	***
	0.162
	***
	0.162
	***

	
	0.003
	
	0.003
	
	0.004
	

	Age squared
	-0.002
	***
	-0.002
	***
	-0.002
	***

	
	0.000
	
	0.000
	
	0.000
	

	Marital status (ref: single)
	
	
	
	
	
	

	Married
	-0.150
	***
	-0.158
	***
	-0.209
	***

	
	0.018
	
	0.018
	
	0.018
	

	Proportion of children below 15
	0.209
	***
	0.179
	***
	0.293
	***

	
	0.038
	
	0.040
	
	0.039
	

	Proportion of members ages 65+
	-0.335
	***
	-0.387
	***
	-0.390
	***

	
	0.057
	
	0.051
	
	0.054
	

	Constant
	-2.657
	***
	-2.573
	***
	-2.599
	***

	 
	0.058
	 
	0.061
	 
	0.062
	 

	Number of observations
	76014
	 
	70003
	 
	62901
	 

	Number of censored observations
	29243
	 
	25987
	 
	23047
	 

	Rho
	-0.112***
	-0.318***
	-0.567***

	Sigma
	0.796***
	
	0.810***
	
	0.904***
	

	Lambda/Inverse Mills Ratio
	-0.089***
	-0.257***
	-0.512***


Significance levels: + 0.10 * 0.05 ** 0.01 *** 0.001
Source: Own elaboration based on ENAHO 2016, 2019, and 2022.

Table A3. Returns to education of employees and informality status in unit of production, full specification
	 
	2016
	2019
	2022

	 
	b
	Sig.
	b
	Sig.
	b
	Sig.

	Outcome equation
	
	
	
	
	
	

	Highest education level attained (ref: primary or below)
	
	
	
	
	
	

	Lower secondary
	0.007
	
	0.001
	
	-0.041
	

	
	0.032
	
	0.031
	
	0.031
	

	Upper Secondary
	0.145
	***
	0.127
	***
	0.052
	*

	
	0.024
	
	0.023
	
	0.025
	

	Post secondary non-tertiary
	0.383
	***
	0.368
	***
	0.314
	***

	
	0.027
	
	0.025
	
	0.028
	

	Bachelor or higher
	0.879
	***
	0.860
	***
	0.837
	***

	
	0.027
	
	0.025
	
	0.027
	

	Formality at the unit of production
	
	
	
	
	
	

	Informal Sector
	-0.443
	***
	-0.473
	***
	-0.515
	***

	
	0.025
	
	0.025
	
	0.026
	

	Interaction education and informality status
	
	
	
	
	
	

	Lower secondary # Informal Sector
	0.256
	***
	0.183
	***
	0.194
	***

	
	0.038
	
	0.038
	
	0.039
	

	Upper Secondary # Informal Sector
	0.152
	***
	0.122
	***
	0.185
	***

	
	0.029
	
	0.029
	
	0.030
	

	Post secondary non-tertiary # Informal Sector
	-0.092
	*
	-0.079
	+
	-0.017
	

	
	0.044
	
	0.042
	
	0.048
	

	Bachelor or higher # Informal Sector
	-0.357
	***
	-0.312
	***
	-0.305
	***

	
	0.071
	
	0.067
	
	0.079
	

	Sex (ref: male)
	
	
	
	
	
	

	Female
	-0.257
	***
	-0.286
	***
	-0.282
	***

	
	0.043
	
	0.013
	
	0.015
	

	Age
	0.021
	+
	0.032
	***
	0.026
	***

	
	0.012
	
	0.003
	
	0.004
	

	Age squared
	0.000
	+
	0.000
	***
	0.000
	***

	
	0.000
	
	0.000
	
	0.000
	

	Marital status (ref: single)
	
	
	
	
	
	

	Married
	0.079
	***
	0.067
	***
	0.063
	***

	
	0.011
	
	0.011
	
	0.012
	

	Area (ref:urban)
	
	
	
	
	
	

	Rural
	-0.199
	***
	-0.164
	***
	-0.166
	***

	
	0.015
	
	0.016
	
	0.015
	

	Economic sector (ref: agriculture)
	
	
	
	
	
	

	Industry
	0.273
	***
	0.258
	***
	0.245
	***

	
	0.019
	
	0.019
	
	0.019
	

	Services
	0.235
	***
	0.241
	***
	0.203
	***

	
	0.017
	
	0.018
	
	0.017
	

	Region (ref: Lima Metropolitan Area)
	
	
	
	
	
	

	Northern Coast
	-0.228
	***
	-0.167
	***
	-0.086
	***

	
	0.015
	
	0.015
	
	0.017
	

	Central Coast
	-0.122
	***
	-0.078
	***
	0.030
	+

	
	0.016
	
	0.016
	
	0.018
	

	Southern Coast
	-0.067
	***
	-0.024
	
	0.073
	**

	
	0.019
	
	0.021
	
	0.023
	

	Northern Highlands
	-0.458
	***
	-0.296
	***
	-0.266
	***

	
	0.023
	
	0.025
	
	0.026
	

	Central Highlands
	-0.317
	***
	-0.270
	***
	-0.169
	***

	
	0.017
	
	0.017
	
	0.018
	

	Southern Highlands
	-0.203
	***
	-0.201
	***
	-0.140
	***

	
	0.018
	
	0.018
	
	0.019
	

	Jungle/Rainforest
	-0.196
	***
	-0.128
	***
	-0.014
	

	
	0.016
	
	0.016
	
	0.017
	

	Constant
	1.215
	***
	1.068
	***
	1.317
	***

	
	0.265
	
	0.072
	
	0.083
	

	Selection equation
	 
	 
	 
	 
	 
	 

	Highest education level attained (ref: primary or below)
	
	
	
	
	
	

	Lower secondary
	-0.099
	***
	-0.083
	**
	-0.199
	***

	
	0.029
	
	0.031
	
	0.031
	

	Upper Secondary
	-0.110
	***
	-0.092
	***
	-0.114
	***

	
	0.023
	
	0.024
	
	0.025
	

	Post secondary non-tertiary
	0.211
	***
	0.193
	***
	0.051
	

	
	0.035
	
	0.035
	
	0.036
	

	Bachelor or higher
	0.237
	***
	0.228
	***
	0.159
	***

	
	0.035
	
	0.036
	
	0.037
	

	Control variables
	
	
	
	
	
	

	Sex (ref: male)
	
	
	
	
	
	

	Female
	-0.780
	***
	-0.729
	***
	-0.686
	***

	
	0.017
	
	0.018
	
	0.018
	

	Age
	0.190
	***
	0.180
	***
	0.183
	***

	
	0.004
	
	0.004
	
	0.004
	

	Age squared
	-0.002
	***
	-0.002
	***
	-0.002
	***

	
	0.000
	
	0.000
	
	0.000
	

	Marital status (ref: single)
	
	
	
	
	
	

	Married
	-0.042
	*
	-0.067
	***
	-0.085
	***

	
	0.021
	
	0.020
	
	0.021
	

	Proportion of children below 15
	0.289
	***
	0.254
	***
	0.295
	***

	
	0.047
	
	0.050
	
	0.049
	

	Proportion of members ages 65+
	-0.395
	***
	-0.425
	***
	-0.463
	***

	
	0.072
	
	0.061
	
	0.065
	

	Constant
	-2.549
	***
	-2.398
	***
	-2.465
	***

	
	0.068
	
	0.071
	
	0.072
	

	Number of observations
	65187
	 
	60083
	 
	54243
	 

	Number of censored observations
	16110
	
	13996
	
	12797
	

	Rho
	-0.060***
	0.017***
	 
	0.002***
	 

	Sigma
	0.814***
	
	0.804***
	
	0.845***
	

	Lambda/Inverse Mills Ratio
	-0.049***
	0.014***
	 
	0.001***
	 


Significance levels: + 0.10 * 0.05 ** 0.01 *** 0.001
Source: Own elaboration based on ENAHO 2016, 2019, and 2022.

Table A4. Earnings premium by education level and employment status
	 
	2016
	2019
	2022

	 
	b
	Sig.
	b
	Sig.
	b
	Sig.

	Panel A: E(yj/yj observed)
	
	
	
	
	
	

	Lower secondary
	
	
	
	
	
	

	Salaried employees
	0.062
	**
	0.077
	***
	0.031
	

	
	0.021
	
	0.023
	
	0.022
	

	Own-account workers
	0.262
	***
	0.176
	***
	0.154
	***

	
	0.028
	
	0.030
	
	0.032
	

	Upper secondary
	
	
	
	
	
	

	Salaried employees
	0.158
	***
	0.155
	***
	0.098
	***

	
	0.016
	
	0.018
	
	0.018
	

	Own-account workers
	0.349
	***
	0.304
	***
	0.293
	***

	
	0.023
	
	0.023
	
	0.024
	

	Post secondary
	
	
	
	
	
	

	Salaried employees
	0.412
	***
	0.436
	***
	0.368
	***

	
	0.019
	
	0.021
	
	0.023
	

	Own-account workers
	0.385
	***
	0.406
	***
	0.461
	***

	
	0.041
	
	0.038
	
	0.043
	

	Bachelor+
	
	
	
	
	
	

	Salaried employees
	0.908
	***
	0.918
	***
	0.897
	***

	
	0.020
	
	0.022
	
	0.023
	

	Own-account workers
	0.948
	***
	0.958
	***
	0.965
	***

	
	0.054
	
	0.052
	
	0.059
	

	
	
	
	
	
	
	

	Panel B: E(y*j), yj taken to be 0 where unobserved
	
	
	
	

	Lower secondary
	
	
	
	
	
	

	Salaried employees
	0.063
	***
	0.087
	***
	0.011
	

	
	0.017
	
	0.019
	
	0.020
	

	Own-account workers
	0.181
	***
	0.138
	***
	0.091
	***

	
	0.020
	
	0.021
	
	0.022
	

	Upper secondary
	
	
	
	
	
	

	Salaried employees
	0.171
	***
	0.178
	***
	0.139
	***

	
	0.013
	
	0.015
	
	0.016
	

	Own-account workers
	0.273
	***
	0.253
	***
	0.244
	***

	
	0.016
	
	0.017
	
	0.018
	

	Post secondary
	
	
	
	
	
	

	Salaried employees
	0.505
	***
	0.533
	***
	0.409
	***

	
	0.019
	
	0.020
	
	0.024
	

	Own-account workers
	0.414
	***
	0.441
	***
	0.424
	***

	
	0.031
	
	0.030
	
	0.033
	

	Bachelor+
	
	
	
	
	
	

	Salaried employees
	0.908
	***
	0.911
	***
	0.860
	***

	
	0.022
	
	0.023
	
	0.026
	

	Own-account workers
	0.861
	***
	0.869
	***
	0.842
	***

	
	0.043
	
	0.041
	
	0.047
	

	Observations
	59904
	 
	56007
	 
	50104
	 


Significance levels: + 0.10 * 0.05 ** 0.01 *** 0.001
Source: Own elaboration based on ENAHO 2016, 2019, and 2022.

Table A5. Earnings premium by education level and formality status
	 
	2016
	2019
	2022

	 
	b/se
	_star
	b/se
	_star
	b/se
	_star

	Panel A: E(yj/yj observed)
	
	
	
	
	
	

	Lower secondary
	
	
	
	
	
	

	Informal
	0.261
	***
	0.185
	***
	0.153
	***

	
	0.022
	
	0.023
	
	0.025
	

	Formal
	0.005
	
	0.002
	
	-0.041
	

	
	0.032
	
	0.031
	
	0.031
	

	Upper secondary
	
	
	
	
	
	

	Informal
	0.295
	***
	0.250
	***
	0.237
	***

	
	0.019
	
	0.020
	
	0.020
	

	Formal
	0.143
	***
	0.128
	***
	0.052
	*

	
	0.023
	
	0.023
	
	0.025
	

	Post secondary
	
	
	
	
	
	

	Informal
	0.295
	***
	0.288
	***
	0.297
	***

	
	0.037
	
	0.035
	
	0.040
	

	Formal
	0.387
	***
	0.367
	***
	0.314
	***

	
	0.026
	
	0.025
	
	0.028
	

	Bachelor+
	
	
	
	
	
	

	Informal
	0.526
	***
	0.547
	***
	0.532
	***

	
	0.067
	
	0.063
	
	0.075
	

	Formal
	0.883
	***
	0.859
	***
	0.837
	***

	
	0.026
	
	0.025
	
	0.027
	

	
	
	
	
	
	
	

	Panel B: E(y*j), yj t taken to be 0 where unobserved
	
	
	
	

	Lower secondary
	
	
	
	
	
	

	Informal
	0.175
	***
	0.120
	***
	0.046
	*

	
	0.020
	
	0.021
	
	0.022
	

	Formal
	-0.034
	
	-0.033
	
	-0.125
	***

	
	0.027
	
	0.027
	
	0.028
	

	Upper secondary
	
	
	
	
	
	

	Informal
	0.197
	***
	0.167
	***
	0.145
	***

	
	0.016
	
	0.017
	
	0.018
	

	Formal
	0.068
	***
	0.061
	**
	-0.013
	

	
	0.021
	
	0.021
	
	0.023
	

	Post secondary
	
	
	
	
	
	

	Informal
	0.300
	***
	0.294
	***
	0.256
	***

	
	0.032
	
	0.031
	
	0.035
	

	Formal
	0.398
	***
	0.381
	***
	0.276
	***

	
	0.025
	
	0.025
	
	0.028
	

	Bachelor+
	
	
	
	
	
	

	Informal
	0.504
	***
	0.524
	***
	0.491
	***

	
	0.058
	
	0.054
	
	0.064
	

	Formal
	0.830
	***
	0.814
	***
	0.764
	***

	
	0.026
	
	0.026
	
	0.030
	

	Observations
	49077
	 
	46087
	 
	41446
	 


Significance levels: + 0.10 * 0.05 ** 0.01 *** 0.001
Source: Own elaboration based on ENAHO 2016, 2019, and 2022.
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