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I.- INTRODUCTION 

Differences in the levels of education of individuals determine asymmetries in the wages of workers. 

Skilled workers are in a better position in the labor market and higher levels of employment. 

Young workers are no exception, since the beginning of participation in the labor market differences in 

the years of schooling of individuals causes substantial wage gaps. In Ecuador, there is a marked 

difference in wages in different segments of the labor market, there is usually an important component 

of discrimination against women, indigenous, young workers and unskilled workers. 

Ecuadorian  labor market is distinguished by an important share of underemployed population but 

an increasing share of fully employed population2, according the national employement survey of 

December 2012, the fully employement rate was 44.9%, the underemployment rate was 51.3% and the 

unemployment rate was 4.1%3. Population between 23 and 29 years old faces better empleoyement 

situation with 51.5% of fully employement while average schooling for this group is 11 years nation-

wide.   

This short paper aims to determine which are the effects of schooling on wages of the population 

aged 23 to 29 years. By using the method of instrumental variables to correct the effects of endogeneity 

in the schooling of the individual, it is determined that for skilled workers there is a significant wage 

premium. The paper is organized as follows. Section two details the method of instrumental variables. 

Section three details the data and results, finally section four has the conclusions of this study. 

II.- INSTRUMENTAL VARIABLES METHOD 

OLS estimation has important assumptions that must be fulfilled, nevertheless the assumption of 

exogeneity it´s the most difficult to comply. In social sciences many variables are not exogenous 

(random variables), there exist many observable and unobservable characteristics that influence and 

determine variables.  

Instrumental variables method is wide used specially on impact evaluation, in the literature I found 

papers by Ravallion and Wodon (2000) using geographical variables as instrument for evaluating a 

program in Bangladesh, Glewwe and Jacoby (1995) who used IV approach for examining effects of 

child health on schooling in Ghana, among other works.  

                                                           

1 Chief Economist - ECONOMICA-CIC  
2 According official concepts, a fully employed worker works 40 hours per week, is a recipient of benefits and 
social security law, earns more than minimum wage and not in job search. An underemployed worker works more 
or less than 40 hours per week, not necessarily earns the minimum wage,  he is not a recipient of benefits and 
social security law and is looking for another work.  
3 For active economic population older than 10 years old. 
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Schooling is determined by many factors that influence individual´s schooling level for example 

parents´ schooling levels and access to educational system, household poverty status, and further more. 

Instrumental variables helps models to "break" the endogeneity of the independent variables.  

Two stage least square estimator (2SLS) is the method selected for this paper, the reason why it has 

been chosen it is because using algebra of OLS estimation it can be shown in the same way when we 

are using multiple regression models, the IV estimates ���  are identical to the OLS estimates 

(Wooldridge 2009).  

The model is expressed as follows:   

     �� = ��� + �
� + ��                                                      (1) 

Where: 

�� = is the logarithm of wages 

�� = is the vector of control variables used in the model 


� = is the individuals´ schooling years. 

�� = is the error term 

The IV methodology aims to clean up the correlation between S and ε, that is the variation in S is 

uncorrelated with ε needs to be isolated. To do it, it is important to find an instrumental variable 

denoted by Z - mother´s and father´s schooling - that satisfies these conditions:  

• Correlated with S: ����, 
� ≠ 0 

• Uncorrelated with ε: ����, �� = 0 

 

 Therefore instrument Z affects the individual´s schooling variables but is not correlated with 

factors affecting outcomes, known as the exclusion restriction. Finally the first stage regression can be 

expressed like:  

        
� = ��� + ��� + ��                                                       (2) 

 

The predicted impact of schooling on wages, therefore reflects the part of the impact affected only 

by S and embodies only the exogenous variation on individuals´ schooling. Equation (2) is substituted 

in (1) given the reduced-form outcome regression (Khandker et. al. 2010): 

        �� = ��� + ����� + ��� + ��� + ��                                                      (3) 
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III.- DATA AND RESULTS 

The Data 

The national employment survey is quarterly raised by the National Institute of Statistics and Censuses 

(INEC), it´s composed by several chapters that explore topics employment status, earnings and 

transfers, educational status of the population, access to communication and information technologies, 

among other special issues requested to the Institute. While gathering the information becomes a 

quarterly task, the survey on the months of June and December has national wide data which allows to 

investigate the level of employment of the urban and rural areas of the country. Some parts of the 

survey belong to a biannual panel composed by 18,000 observations approximately in each period.  

Survey´s chapter selected for this research belongs to the collection of data for the month of 

December 2012. The whole sample consists of 73,686 observations, the survey´s strata belong to the 

urban and rural areas of each provinces on the Coast and Highland regions, for the Amazon region the 

strata are divided into rural and urban areas.  

The whole sample for the population between 23 and 29 years old, live with their parents and 

register earnings equals 2,309 observations. The 84.6% of the sample selected live onto non poor 

situation while 74.8% are single, the 84.8% of the individual belong to the mestizo ethnicity, also 1,367 

(59.2%) individuals are male and the rest 942 (40.8%) are female. This asymmetry in sex variable 

represent an important phenomenon registered in the Ecuadorian society in which most of the young 

males of this age group start to participate into the job market. Analyzing the sample by the schooling 

level of the individuals, 1,562 (67.6%) are skilled workers while 747 (32.4%) are unskilled4.  

Average monthly wage for the whole sample is US$ 367.21, for skilled individuals the wage rises up 

to US$ 435.86 and for unskilled workers the average wage is US$223.655. For skilled workers the 

standard deviation for the variable wages is bigger than those of the whole sample and unskilled 

workers  

On other point, average age onto the whole sample is 25.8 years the same for skilled and unskilled; 

the average of schooling years is 11.6 years, for skilled workers is 14.1 years and for unskilled ones is 6.3 

years. As mentioned before, the 40.8% of the sample are female but on the skilled group the percentage 

of female individuals rises up to the 45.3%6 and into the unskilled group the percentage falls down to 

the 31.3% of this group (see table 1).  

Individuals who belong to indian ethnicity equal 4.6% of the sample, while the percentage of 

indigenous skilled workers is 3.3% and unskilled workers rises up to 7.2%. The 64.3% of the sample 

                                                           

4 For this research I consider a skill individual a person who has more than 10 completed years of schooling 
according with the compulsory schooling level of general basic education of the Ecuadorian educational system. 
For unskilled workers, 29 observations of the sample report 0 years of schooling. 
5 The reported income is the sum of independent workers (if is it the case), workers as a dependent for the first 
and second activity. Within the sample reported income are non-zero, the distribution of the variable is from the 
reported value of $ 1 per month to a maximum value of U.S. $ 30,000 per month. 
6 In the past decade the gap for college attendance between men and women rose. In December 2011 the 33.6% 
of women between 18 and 24 years old attended college level instruction versus 26.9% of men of the same age 
group. 
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belong to urban areas; the percentage of skill workers who live in urban areas is 74.3% versus 43.3% of 

the unskilled workers.  

Mother´s schooling age, which is the variable chosen as one if  the instrumental variables used, is 7.0 

years, for the skilled individual´s group the variable rises to 8.52 years while for the other group the stat 

is 3.9 years. On the other hand, father´s schooling years averages 7.3, for skilled workers rises up to 8.6 

and for unskilled decreases down to 4.5 years.    

The share of skilled and unskilled workers per industry differ widely. While the 41.3% of the 

unskilled work on agricultures sector, 52.5% of the skilled individuals work on industries like financial 

services, public administration, health care services, educational services, and other kind of services. 

The sector mentioned before registers higher wages than the agricultural sector, also the added value of 

their production offer a better wage situation than the raw production industries.  

TABLE 1: STATISTICS SUMMARY 

  
All 

Skilled 
(>10 years of schooling) 

Unskilled 
(<= 10 years of schooling) 

  
Mean S.D. Mean S.D. Mean S.D. 

Wage  367.21 14.179 435.86 20.585 223.65 5.264 

Schooling  11.60 0.090 14.14 0.058 6.30 0.083 

Female  0.41 0.010 0.45 0.013 0.31 0.017 

Indian 0.05 0.004 0.03 0.005 0.07 0.009 

Urban  0.64 0.010 0.74 0.011 0.43 0.018 

Age  25.76 0.041 25.75 0.049 25.78 0.073 

Mother´s schooling 7.04 0.100 8.52 0.119 3.87 0.114 

Father´s schooling 7.31 0.115 8.63 0.141 4.46 0.128 

Agriculture 0.22 0.009 0.12 0.008 0.41 0.018 

Manufacturing 0.12 0.007 0.12 0.008 0.12 0.012 

Construction 0.08 0.006 0.06 0.006 0.12 0.012 

Commerce 0.15 0.007 0.18 0.010 0.10 0.011 

Other services 0.43 0.010 0.53 0.013 0.24 0.016 

Observations 2,309   1,562   747   

 

Results 

Table 2 presents the OLS and IV7 estimates of schooling, the table contents three panels. The first 

panel has estimations for the whole sample, the second panel contains estimations for skilled workers 

and the third one has estimations for unskilled workers. Every panel is composed by three estimations; 

the first estimation is OLS with controls, the second one is the IV estimation using mother´s schooling 

                                                           

7 For the models I used observations with non missing values on the dependent variable, control variables and 
instrumental variables. Total observations used into the models equal 1,569; 1,081 skilled workers and 488 
unskilled workers.   
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as instrumental variable and the third estimation is an IV estimation using father´s schooling as 

instrumental variable. 

The dependent variable is the log of wages, while control variables used in all estimations are 

individual´s schooling years, age8, age squared9, dummy variable if the individual is female (female), 

dummy variable if the individual is indigenous (indian) and dummy variable if the individual lives in 

urban areas (urban).  

Variables age, female and indian are strictly exogenous, the urban variable could represent problems 

for endogeneity because the choice to live into urban and rural areas depends on different situations 

that individuals face, nonetheless the 90% of the individuals observations used in models report having 

lived in the same place all their lives and the 80% of individuals who lived in other places report have 

lived in the place where the survey was taken more than 12 years.  

Individual´s schooling is endogenous and depends on different factors especially parental schooling. 

Mother´s schooling is an important determinant of individual´s schooling (Haveman & Wolfe 1995), 

nonetheless other studies (see Behrman & Rosenzweig 2002 and Oosterbeek & Webbink 1995) suggest 

that father´s schooling have more influence on children´s schooling and college entrance of older sons. 

For these reasons I apply mother and father´s schooling as instrumental variables, because both 

determines individual´s schooling but are not correlated with individual´s wages.    

Coefficients of schooling are all significant and positive. The models for the whole sample 

determines a causal relationship between schooling and wages. The OLS estimation gives an increase of  

9% for an additional year of schooling, the endogeneity correction with the IV models reports a bigger 

relationship, in the model with mother´s schooling as instrumental variable the estimator rises up to 

12.8% and in the model instrumented with father´s schooling the estimator is marginally higher up to 

13.9%. For skilled workers the OLS estimator equals 10.6% increase of wages for an additional year of 

schooling, but IV models report higher estimators that doubles the OLS estimator 22.2% and 23.6%. 

Models for unskilled workers reports estimates for schooling of 8.7%, 12.4% and 12.2% of wages 

increasing with an additional year of schooling.  

An interesting feature is the marginal difference of the estimators of IV models with different 

instrumental variables, this fact could determined that mother´s and father´s schooling have similar 

influence on the individual´s schooling. Nonetheless, the F statistics of both instrumental variables on 

the unskilled worker´s sample register magnitudes below 10 which determines both variables are weak 

instruments (see appendices 1 and 2).          

The IV estimators are quite interesting specially for the skilled workers. In deed the naive OLS 

model depicts an important gap between the estimator for skilled and unskilled worker´s model, but the 

correction with IV estimation rises up the gap. This could represent an important issue related with a 

skill premium on wages (Leuven et.al. 2004).  

                                                           

8 The formal model for wage determinants uses schooling and work experience as independent variables but the 
used survey there is no a questions that asks about experience, therefore I used age as a proxy variable for 
experience. 
9 The salary does not have a linear relationship with age, I used the age squared variable to determine whether 
there is a decreasing relationship in the wage with respect to age within the age group analysis. 
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TABLE 2: OLS AND IV ESTIMATIONS 

  
All 

Skilled 
>10 years of schooling 

Unskilled 
<= 10 years of schooling   

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

  
OLS 

IV 
Mother´s 
schooling 

IV Father´s 
schooling 

OLS 
IV Mother´s 

schooling 
IV Father´s 
schooling 

OLS 
IV 

Mother´s 
schooling 

IV Father´s 
schooling 

Schooling 
0.090*** 0.128*** 0.139*** 0.106*** 0.222*** 0.236*** 0.087*** 0.124** 0.122** 

[0.005] [0.011] [0.011] [0.011] [0.033] [0.032] [0.016] [0.057] [0.060] 

Age 
-0.209 -0.306 -0.333 -0.428 -0.814** -0.859** 0.221 0.306 0.3 

[0.294] [0.297] [0.299] [0.344] [0.369] [0.371] [0.543] [0.547] [0.562] 

Age squared 
0.004 0.006 0.007 0.009 0.016** 0.017** -0.004 -0.006 -0.006 

[0.006] [0.006] [0.006] [0.007] [0.007] [0.007] [0.011] [0.011] [0.011] 

Female (dummy) 
-0.333*** -0.389*** -0.405*** -0.219*** -0.336*** -0.349*** -0.662*** -0.663*** -0.663*** 

[0.043] [0.046] [0.047] [0.051] [0.062] [0.062] [0.087] [0.087] [0.087] 

Indian (dummy) 
-0.14 -0.076 -0.058 -0.169 -0.092 -0.083 0.018 0.073 0.069 

[0.110] [0.113] [0.116] [0.155] [0.153] [0.153] [0.160] [0.178] [0.182] 

Urban (dummy) 
0.214*** 0.091 0.057 0.242*** 0.083 0.064 0.162** 0.136* 0.138* 

[0.046] [0.057] [0.059] [0.061] [0.078] [0.078] [0.070] [0.080] [0.082] 

Constant 
6.945* 7.884** 8.146** 9.309** 12.994*** 13.422*** 1.945 0.596 0.698 

[3.780] [3.827] [3.853] [4.434] [4.703] [4.739] [6.990] [7.104] [7.332] 

Observations 1,569 1,569 1,569 1,081 1,081 1,081 488 488 488 

R-squared 0.261 0.233 0.216 0.151 0.057 0.034 0.199 0.190 0.192 

Standard errors in brackets                 

* p<0.10, ** p<0.05, *** p<0.01                 
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VI.- CONCLUDING REMARKS 

In Ecuador, young workers face discrimination in levels of access to jobs and wage levels. The 

education and experience of the individual are important determinants of wages, however for young 

workers experience does not guarantee an improvement in wages. 

Education of the individual is a variable that depends on a number of factors including parental 

education and home environment. The fact that education has important determinants of the individual 

makes any estimate of salaries based on years of study of individuals skew the estimates obtained in 

OLS models.  

Instrumental variables methodology helps break the bias caused by the endogeneity of schooling, 

the results obtained with the application of this model reveal a significant bias in favor wage of skilled 

workers and the existence of a wage premium for each additional year study among skilled workers. 

Nonetheless the instrumental variables used are not the only factors that influence individual´s 

schooling, there are another factors such as socio economic characteristics of the household that 

determined individual´s schooling. The dataset used is restricted to people between 23 and 29 years old 

who reported wages and live with their parents. This restriction creates a possible biased estimation 

because I did not consider young workers who lived alone, the models applied are for data in which I 

can calculate parental schooling.  

The present study aimed to raise the discussion on remunerative levels of young, rising education 

levels of the population must become a long-term public policy accompanied by programs for the 

employment of qualified young unskilled. 

Working conditions and wages of young people should experience gradual improvements over time, 

although the wage gap is determined by the level of schooling that gap must be closed in favor of 

unskilled workers because they fall on major social problems poverty and lack of opportunity. 

 

APPENDICES 

APPENDIX 1: IV ESTIMATIONS - FIRST STAGE 
MOTHER´S SCHOOLING 

  All Skilled Unskilled 

  (2) (5) (8) 

Mother´s schooling 
0.452*** 0.177*** 0.216*** 

[0.020] [0.014] [0.041] 

Constant 
-13.801 -27.280** 37.062** 

[16.545] [11.726] [18.616] 

Observations 1,569 1,081 488 

F-statistic 194.39 91.56 8.45 

R-squared 0.374 0.260 0.126 

Standard errors in brackets     

* p<0.10, ** p<0.05, *** p<0.01     
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APPENDIX 2: IV ESTIMATIONS - FIRST STAGE 
FATHER´S SCHOOLING 

  All Skilled Unskilled 

  (3) (6) (9) 

Father´s schooling 
0.409*** 0.173*** 0.200*** 

[0.019] [0.013] [0.044] 

Constant 
-25.301 -28.932** 25.067 

[16.796] [11.604] [19.041] 

Observations 1,569 1081 488 

F-statistic 181.23 91.85 7.16 

R-squared 0.354 0.270 0.116 

Standard errors in brackets     

* p<0.10, ** p<0.05, *** p<0.01     
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