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ABSTRACT 
 

Vocational education has long been touted as a method to provide valuable skills in a rapidly 
changing labor market. Although results have been mixed, existing literature has shown positive 
effects of vocational education on various social outcomes. In this paper, I intend to examine the 
effect of vocational education on income and employment outcomes in Namibia. Specifically, I 
test the hypotheses that vocational education: i) increases the probability of employment; and ii) 
increases income levels. Using baseline and follow-up survey data from the Millennium Challenge 
Corporation (MCC), I study the effects of vocational education on income and employment, 
controlling for demographic characteristics and economic conditions. My hypotheses are partially 
supported; although participants in the MCC program were more likely to be employed, this effect 
was not consistent across different measures of vocational training. Moreover, vocational 
education did not have a significant effect on income levels. These results highlight the importance 
of tailoring training programs to participants’ needs for future studies. 
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I. INTRODUCTION 
 
In recent years there has been a resurgence of vocational training programs around the world. For 

example, in 2017, the World Bank approved a $60 million credit loan for a Technical and 

Vocational Education and Training (TVET) program in Nepal to increase the supply of skilled 

employees in the labor market (World Bank, 2017). Last year, the World Bank also sponsored an 

event for education experts from Sub-Saharan Africa were able to learn about developing 

governmental structures to promote the growth and sustainability of vocational training programs.  

(World Bank, 2018). It is clear that countries are attempting to capture labor market gains by 

increasing the quantity and quality of labor through vocational programs. This is particularly 

important in developing countries with young, unskilled populations. Even developed countries 

like Spain and Portugal have also established TVET programs after seeing its success in Germany, 

which has well-established TVET programs (Sprees, 2018).  

 

Despite this resurgence of vocational training programs, measured effects have not been as 

impressive in every context. For example, some research has shown that although graduates from 

vocational programs are less likely to encounter skills mismatch issues when they enter the labor 

market, this advantage tends to fade over time (Dieter et al., 2018). This is an especially important 

issue given today’s rapidly changing technological landscape as countries need to be able to 

anticipate and provide skills that will be relevant to labor market needs. A study on seventeen 

(OECD and non-OECD) countries found that respondents with vocational education were more 

likely to have worse labor outcomes, as well as lower performance in literacy and numeracy tests 

(Brunello & Rocco, 2017). Research has also found evidence of gender bias against women in the 
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form of lower earnings and program participation under vocational education (Rodgers, Zveglich 

& Wherry, 2006).  

 

Although these reports paint a bleak picture of the returns to vocational education, one must 

consider that some of these results can be attributed to other factors rather than the training itself. 

For example, the largest TVET programs tend to be run by governments in developed countries 

when students are relatively younger and can learn more specialized skills. In contrast, TVET 

programs in developing countries tend to be run by private organizations for shorter periods of 

time. Moreover, private organizations will surely differ in their definition and delivery of 

vocational training programs, which could possibly explain the variation in outcomes in different 

regions. Despite these challenges, there have also been promising results from vocational training. 

For example, a randomized experiment in India showed that participants that received vocational 

training were more likely to be employed and earn higher than participants in the control group 

(Maitra & Mani, 2017). Returns for participants in TVET programs in Finland also found higher 

earnings and employment gains up to ten years after attendance (Bockerman, Haapanen & Jepsen, 

2018). It is clear that the environment will play a large part in the effectiveness of TVET programs. 

 

The effects of vocational training programs have policy implications for countries that are 

considering implementing such programs. On one hand, there is the potential of increasing the 

number of skilled workers entering the labor market, which in turn could positively affect 

economic growth. On the other hand, many factors, such as poor implementation of the program 

or an inability to adapt to skill demands of the labor market can render the program ineffective or 
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even end up causing harm. Therefore, it is important to know not only whether a particular training 

program is effective, but what factors must be in place in order to maximize labor market returns.  

 

The paper reads as follows. In Section II, I cover Background and the Related Literature. Section 

III contains the Theoretical Model outlining the general framework I propose to assess the 

relationship between vocational training and employment, and income. Section IV contains the 

Empirical Model detailing the model I use to examine this study’s hypothesis. Section V contains 

Data and Descriptive Statistics. Section VI contains the results from my analysis. Section VII 

contains the limitations of the study. Finally, Section VIII contains the Conclusion and Policy 

Recommendations based on the findings of this study. 
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II. BACKGROUND AND LITERATURE REVIEW 
 

 
BACKGROUND: NAMIBIA 

 
Namibia is a middle-income country located in South-West Africa with a population of 2.5 million 

people. One of its main industries is its mining sector, which accounts for approximately 11 percent 

of GDP (National Planning Commission, 2018). Namibia also has an abundant supply of minerals 

including diamonds, lead, zinc and uranium. The country is also home to diverse wildlife which 

has made it one of the biggest tourist destinations in Africa (World Economic Forum, 2017). This 

sector contributes to 10.2 percent of GDP and accounts for 14.5 percent of the total employment 

in the economy (Namibia Tourism Board, 2015).  

 

Namibia was a German colony until South Africa took over the country in 1920 after the 

Germany’s defeat in the First World War. In 1966, South Africa extended apartheid laws to 

Namibia, further increasing inequality and oppression of natives. South Africa also refused several 

mandates by the UN to terminate its rule in Namibia. This was in part due to South Africa’s 

reluctance to release its hold on Namibia’s rich mineral sources and a desire to quell pro-

independence movements that were occurring in Southern Africa. These dire conditions in 

Namibia led to the formation of South West African People’s Organization (SWAPO), a guerilla 

movement dedicated to ensuring Namibia’s political freedom. In 1966, they began to launch 

attacks against the South African army, and this led to numerous clashes and thousands of 

casualties. Finally, in 1988 South Africa agreed to relinquish control of Namibia in exchange for 

the evacuation of Cuban forces from Angola (BBC News, 2018). On March 21, 1990, Namibia 
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was declared an independent nation with Sam Nujoma, the leader of SWAPO, sworn in as the first 

president. 

 

Namibia has made significant progress in decreasing poverty since its independence in 1990. The 

proportion of Namibians living below the poverty has decreased by approximately 75 percent from 

1993 to 2015 (World Bank, 2019). Despite this progress, significant economic issues persist; for 

example, Namibia has one of the highest HIV rates in the world at 12 percent. HIV is also the 

leading cause of death in the country (Edwards, 2018). Despite this issue, Namibia has made 

significant progress in spreading awareness of the disease and decreasing infection rates. For 

example, increased efforts to test HIV infected people and their partners has more than tripled 

diagnoses of new HIV cases (Edwards, 2018).  Government efforts to treat the disease have also 

yielded impressive results: new HIV cases and AIDS related deaths have decreased by 38 and 22 

percent respectively since 2010 (UNAIDS, 2018).  

 

Namibia also has high unemployment rates of over 30 percent among the working population and 

even higher rates for women and youth. Unemployment is also more pronounced among the less 

educated; a person with tertiary education is only 4.7 percent likely to be unemployed compared 

to a primary educated person who is 33 percent likely to be unemployed (ILO, 2013). These issues 

are in part exacerbated by low levels of education in the country. Reports show that Namibia still 

lags behind in terms of human development, with 45 percent of the population completing only 

primary education and only 1.2 percent completing tertiary education. This has led to a large 

population of low-skilled youth who are unable to fully participate in the labor market. This 
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phenomenon is corroborated by Namibian employers who report high levels of skills shortage 

across various sectors and dissatisfaction with the performance of the tertiary education sector 

(ILO, 2013). 

 

In order to tackle these unemployment issues, the government created the Targeted Intervention 

Programme for Employment and Economic Growth (TIPEEG) in 2011, which was aimed at job 

creation through targeted public spending in specific sectors.a Specifically, the program aimed to 

create 104,000 jobs between 2011 and 2014. However, job growth was much less than expected; 

only 83,000 jobs were created, and of this, only 15,829 jobs were permanent (The Namibian, 

2018). The Ministry of Labor also created the Namibia Integrated Employment Information 

System (NIEIS), an online system to match employers with prospective jobseekers. However, it 

was recently reported that although there are over 100,000 jobseekers registered on the system, 

only 5,600 people have secured employment in the past six years (New Era, 2019). According to 

the Ministry, many firms are failing to register vacancies on the system. This indicates a reluctance 

of firms to use the system and lack of enforcement mechanisms to ensure this behavior.  

 

Namibia has a long road ahead if it is to address its high unemployment rates. Vocational education 

may be able to serve as a viable solution because it will equip people with the skills needed to 

participate in the labor market. However, there are numerous factors to be considered if one is to 

ensure the success of such a program. 

 

 
 

a Agriculture, Transport, Housing & Sanitation, Tourism and Public Works. 
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LITERATURE REVIEW 
 

The literature on vocational education is rich, and many studies have attempted to analyze its 

effects in a variety of country contexts. However, two factors make it difficult to estimate its true 

effects. First, vocational training comes in a variety of forms, from large scale government 

programs to training to informal small-scale training. The variation in these different programs can 

make it difficult to compare their effects (Verhaest & Baert, 2018). Second, there are is a large 

element of self-selection into vocational programs which may bias the results of the analysis. 

Despite these obstacles, many studies have provided sound evidence using a variety of quantitative 

methods. This review will analyze the current literature on the effects of vocational education with 

special attention paid to relevance in the developing country context. 

 

Vocational education has been praised for easing the school-to-work transition for new graduates 

by providing them relevant industry skills. Indeed, various studies have found positive effects of 

vocational education on wages and employment prospects. For example, Winkelmann (1996) 

investigated the effects of vocational education on labor market outcomes for German graduates 

and found that apprenticeship graduates were less likely to be unemployed after graduation than 

graduates from full-time academic schools. Germany has long been held as a gold standard for 

vocational education, especially its dual education system in which students simultaneously 

undergo classroom and technical training. 

 

Attanasio, Kugler & Costas (2011) provide more recent evidence using a randomized training 

program for disadvantaged youth in Columbia. The program (Youth in Action) offered subsidized 
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classroom and on-the-job training for poor young people who were severely affected by the 1998 

economic recession. Although results were mixed for men, the study found positive wage and 

employment effects for women. The study found that women who participated in the program 

earned 22 percent more than non-participants and were more likely to be employed after 

undergoing the training. Similar effects on labor market outcomes have also been found in other 

studies (Maitra & Mani 2017; Sakellariou 2006). These results point to vocational training as a 

solution for supporting the economically vulnerable groups by ensuring higher possibility of 

employment and earnings after training.  

 

Research has also shown the effectiveness of other forms of vocational education; for example, a 

randomized study in Uganda found positive effects on earnings on a program that provided 

vocational training and life skills to adolescent girls (Bandiera et al. 2012). The program 

(Employment and Livelihood for Adolescents) was operated in local communities and catered to 

girls attending school and girls who had dropped out. The study found that girls who participated 

in the program were 35 percent more likely to be involved in income generating activities than 

girls in the control group. This result is particularly significant given significantly low labor force 

participation rates among Ugandan women (Bandiera et al. 2012). The randomization element of 

the study also controls for characteristics that may have been gained from attending schools, thus 

confirming the effectiveness of the program for different sub-groups of adolescent girls. 

 

Bandiera et al. (2012) also found that participants were less likely to engage in risky behaviors 

such as unprotected sex and were also more likely to be informed about HIV and pregnancy related 
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knowledge. In Uganda, fertility and HIV rates are high, and this is in part due to lack of education 

and economic independence among women. Organizations have been criticized for relying on 

providing health information in order to decrease risky health behavior instead of considering the 

underlying economic factors that contribute to such behaviors (Bruce & Hallman, 2008). Indeed, 

many programs that only focus on classroom courses designed to reduce risky behavior have been 

met with little to no effectiveness (Gallant & Maticka-Tyndale 2004; Cornish & Campbell 2009; 

McCoy et al. 2010). The results in Bandiera et al. (2012) show that vocational education can 

provide a way to engage these vulnerable populations in income-generating activities while 

decreasing their likelihood of engaging in risky behavior. 

 

Research has also linked vocational education to decreases in criminal behavior. Blattman & 

Annan (2016) studied the effects of a program that provided agricultural training and capital to 

Liberian ex-fighters. After the civil war ended in Liberia, it was found that thousands of ex-fighters 

were engaged in illicit activities such as illegal mining and logging. The program was created to 

provide an alternative to these illegal activities and rehabilitate participants into society. It was 

found that on average participants decreased their illicit activities by 20 percent and shifted this 

time to farming. This was in part because of the economic returns to agricultural activities; after 

the program, participants reported increases in income relative to the control group. Unfortunately, 

the study did not find any effects on social integration, aggression or attitudes towards democracy. 

Blattman & Annan (2016) conclude that vocational education alone may be inadequate in curbing 

sociopolitical behavior and other studies corroborate this (Blattman, Fiala & Martinez 2014; 
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Gilligan, Mvukiyehe & Samii 2012). Despite this limitation, it is clear that vocational educational 

can be a first step to incentivizing lawful economic behaviors.  

 

Despite the positive effects of vocational training, many studies have found little to no effects in a 

variety of contexts. For example, a randomized evaluation of the Juventud y Empleo job training 

program in the Dominican Republic found no effects on employment outcomes of participants 10 

to 14 months after training (Card et al. 2011). The study reported fairly considerable rates of non-

compliance among participants which may have biased the results. However, results from a 

revamped version of the JE program (Ibarran et al. 2014), as well as other programs (Hirshleifer 

et al. 2014; Cho et al. 2013) report insignificant effects of vocational training on employment.  

 

It is worth it to mention that Cho et al. (2013) find that cost was a major barrier for participation 

in the program, and this may have negatively biased the effect of the training. Studies have found 

that subsidizing vocational programs have had positive effects on earnings and employment 

outcomes (Field et al. 2019). Even more remarkable, other studies have found that recipients of 

unconditional cash transfers invest considerable amounts in skills development (Blattman, Fiala 

& Martinez 2014). These results point to an unmet demand for vocational education, and the 

effectiveness of subsidies in increasing access to such programs.  

 

There are also concerns about the difficulties vocational graduates may encounter later in their 

careers. Because they often learn a narrow set of skills related to their trade, they may be at a higher 

risk of unemployment or lower wages due to technological advances. There has been a dearth of 
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evidence on this mismatch issue in Europe, where formal vocational education is more prevalent 

and technological change is occurring at a rapid pace. Hanushek et al. (2017) examine employment 

and education data (1994-1998) from 11 OECD countries and find that although vocational 

graduates have higher initial earnings and employment, this advantage reverses as they get older. 

They find this pattern is particularly pronounced in Denmark, Germany and Switzerland, which 

are known for their extensive apprenticeship programs. They also analyze the effects of plant 

closures on white collar in blue-collar workers in Austria and find that older blue-collar workers 

face significantly higher rates of unemployment after plant closure than their white-collar 

counterparts. Other studies also show similar evidence of declining earnings and employment 

outcomes for vocational education graduates relative to general education graduates (Golsteyn & 

Stenberg 2017; Brunello & Rocco 2017). 

 

Although the study by Hanushek et al. (2017) is robust, the authors note one additional point to 

consider while interpreting the results: the reduction in employment and earnings for older 

vocational education graduates does not necessarily mean that their total lifetime incomes will be 

less compared to general education graduates. For example, they calculate that in Switzerland, 

income from vocational education actually exceeds losses later in life. They posit that since rates 

of technological change in Switzerland are comparatively lower, the broad skillset of general 

education graduates does not yield much of an advantage against vocational education graduates.  

The point is particularly relevant in developing countries for which the rates of technological 

change are much lower on average. That is, it may be worth investing in vocational education even 



12 
 

though graduates may face a reduction in labor outcomes later in life, because net lifetime benefits 

may be positive.  

Studies have also compared rates of job mismatch between general and vocational graduates. 

There have been concerns that people with vocational education have a greater risk of bad job 

matches due to their narrower set of skills. Using employment data from 15 European countries 

and Japan, Verhaest & Velden (2010) provide evidence that vocational education graduates are 

more likely to remain in bad job matches, while people with general education tend to use it as a 

stepping stone to a better match. In this case, a good match is measured by how well one’s level 

of skills match their job. More specifically, they show that vocational education graduates are more 

likely to remain overeducated in their first job than general education graduates.   

In contrast, Verhaest at al. (2018) find that vocational education graduates do find better job 

matches at the start of their careers, which supports the theory that vocational education provides 

employable skills that can be utilized almost immediately. However, Verhaest at al. (2018) also 

find that this advantage fades over time and probability of job mismatch increases. The results also 

show that vocational programs that combine workplace learning are better at preventing 

mismatches but not completely. This is consistent with other studies (Schult & Büchel 2004; Giret 

2011). These results are important to consider given that job mismatches are associated with lower 

earnings (Levels, van der Velden & Allen 2014), higher unemployment (Mavromaras et al. 2015), 

and lower mental health and well-being (Bracke et al. 2013; Artes et al. 2014). 
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Despite these results, some studies also find little or no impact of skills mismatch among vocational 

education graduates later in their careers. For example, Verhaest at al. (2018) find little to no 

evidence of this phenomenon among Belgian graduates after accounting for self-selection into 

vocational programs. These results are similar to another study in Romania (Malamud & Pop-

Eleches 2010) which finds no significant differences in the earnings or employment of vocational 

and general education graduates after accounting for selection. These results show that context is 

an important determinant of the effect of vocational education on skills mismatch. 

It is important to note that skills mismatch as a result of overeducation less prevalent in developing 

countries and that vocational programs are often treating people with very low skills to begin with. 

However, eventual job mismatch is a clearly an important issue for policymakers to consider when 

thinking about the long-term labor effects of vocational education on the economy. 

Overall, the evidence on the effects of vocational education is mixed. However, there have been 

enough promising results to indicate that equipping people with market relevant skills will have 

positive effects, at least among the most vulnerable in society. Policymakers can learn lessons from 

these various studies and use some of them as a model in their own countries. My paper will 

contribute to the literature by providing relevant evidence on the effect of vocational education in 

developing countries with persistent unemployment levels, specifically in the case of Namibia. 
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III. THEORETICAL MODEL 

The following two theoretical frameworks explain the hypotheses that I examine in this study:   

                                                        Emp = f (D, E, G, V)                                                             (1)                                       

                                                         Inc = f (D, E, G, V)                                                              (2) 

where Emp represents an individual’s probability of employment and Inc is the individual’s 

monthly income; D represents demographic characteristics including age, gender and marriage 

status; E is economic factors; G is years of formal education; V is years of vocational education. 

Both frameworks will be tested using data from Namibia. 

The general framework is intended to assess the relationship between vocational education and 

labor market outcomes, specifically whether vocational education increases income levels and the 

probability of employment. The hypothesis of this study is that people who undergo vocational 

training will experience higher income and employment levels than people of similar 

characteristics who do not undergo training. 

Previous studies have tested the effect of vocational education on income, employment and a 

variety of other outcomes. While results have been mixed, a number of randomized studies have 

found positive effects of vocational training on income and employment. Furthermore, research 

has also found evidence of a shortage of high-level skills in the labor market and a demand for 

training, especially in contexts where the general education system is low-quality. 
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This study builds on previous research by testing the effect of increased access to vocational 

training. It stands to reason that if there is a demand for vocational training which cultivates skills 

demanded by firms the labor market, then increasing access to training should increase the 

probability of employment among trainees. Moreover, given the high rates of unemployment in 

Namibia, increases in employment should also translate to an income increase given that many 

people are earning nothing to begin with.  
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IV. EMPIRICAL MODEL SPECIFICATION 

To test the aforementioned theoretical models, I will run two sets of regressions to determine the 

effect of vocational education on income and employment. The first set of regressions will test the 

effect of vocational training on the probability of employment while the second set will test the 

effect of vocational training on income level. Both sets of regressions will contain the same sets 

of controls. 

LINEAR PROBABILITY MODEL 

To test for the effect of training on employment, I will first run a Linear Probability Model. Since 

employment is a binary variable, this model will test the probability of being employed after 

vocational training. The specifications for the model are below: 

EMPLOYED = b0 + b1VOCTRAIN + b2VOCTRAIN_3YRS + b3VOCTRAIN_5YRS +  

b4VOCTRAIN_NOW + b5AGE + b6FEMALE + b7MARRIED + b8HH_SIZE +  

b9OSHIWAMBO + b10GRADE10LESS + b11GRADE12 + b12GRADE12_MORE + b13Y_13 + 

b14Y_14 + b15BASELINE_WAGE + b16BASELINE_EMPLOYED + μ             (3) 

In this model, the dependent variable, EMPLOYED is a binary variable indicating whether a 

person is self-employed or employed by a firm. 

The first set of independent variables focus on vocational training experience. The primary 

independent variable of interest, VOCTRAIN, is an indicator variable that equals 1 if the 

individual was enrolled in a vocational training program that received funding from the 

Millennium Challenge Corporation (MCC). VOCTRAIN_3YRS and VOCTRAIN_5YRS are 
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indicator variables that equal 1 if the individual has undergone any vocational training in the past 

three and five years respectively (but not currently). VOCTRAIN_NOW is similar to the 

previously mentioned variables, except it indicates if individuals are currently enrolled in a 

vocational training program. Given my hypothesis that vocational education increases the 

probability of employment, I expect the signs of VOCTRAIN, VOCTRAIN_3YRS and 

VOCTRAIN_5YRS to be positive. However, since vocational training can take time away from 

job seeking activities, I expect that VOCTRAIN_NOW will have a negative coefficient. 

I also intend to use control variables to account for other factors that may affect the relationship 

between vocational education and employment. Firstly, AGE is a continuous variable for which I 

expect a positive sign as older individuals tend to possess more skills which make them more 

valuable to firms seeking to hire workers. FEMALE is an indicator variable; I anticipate a negative 

sign as women may be more likely to be unemployed than men in Namibia due to traditional 

gender roles that restrict women to household duties. MARRIED is an indicator variable; I expect 

a negative sign as unmarried individuals may have more time to pursue skill development. 

HH_SIZE is a continuous variable which indicates the size of an individual’s household; I expect 

it will have a negative sign as additional household members may decrease pressure to find a job. 

OSHIWAMBO is an indicator variable which is equal to 1 if an individual primarily speaks 

Oshiwambo in their home. I expect this sign for this variable to be positive because Oshiwambos 

are one of the largest ethnic groups in Namibia, and this may lead to them being favored more in 

the labor market. 
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I also control for individuals’ level of general education. I use the categorical variables 

GRADE10LESS, GRADE12 and GRADE12_MORE to account for education level attained; 

these are binary variables that indicate whether individuals have achieved less than grade 10, grade 

12, or greater than grade 12 education, respectively. The reference category for these variables is 

GRADE10, representing an individual who has achieved grade 10 education. I expect the signs of 

GRADE12 and GRADE12_MORE to be positive and the sign of GRADE10_LESS to be negative. 

This is because people with more general education may be more likely to gain broad skills that 

will benefit them in the labor market. Research has also shown that individuals with general 

education may have higher long-term employment outcomes, and therefore including this variable 

will also prevent the variable of interest from being negatively biased. 

I also include variables to control for economic conditions that could influence employment. Y_13 

and Y_14 are indicator variables which indicate the year a training program an individual applied 

to ended. More specifically, Y_13 and Y_14 equal 1 when an individual’s program ended in 2013 

and 2014 respectively. These indicator variables are meant to simulate economic conditions at the 

time participants would have finished their training programs (had they enrolled). Presumably, 

these variables will reflect the general economic conditions facing respondents when surveyed. 

Lastly, I will control for wage and employment characteristics during the baseline survey when 

participants were surveyed before or during the MCC training program. 

BASELINE_EMPLOYED is an indicator variable which is equal to 1 if a participant was 

employed at the time of the baseline survey. BASELINE_WAGE is a continuous variable 

indicating a participants’ wages during the baseline survey. I expect the signs of these variables to 
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be positive as it is generally easier to keep an existing job than obtain a new one (for 

BASELINE_EMPLOYED) and a higher wage is a rough proxy for better skills (for 

BASELINE_WAGE). 

MULTIVARIATE REGRESSION MODEL 
 

To test the effect of vocational education on income, I will be running a Multivariate Regression 

Model. Since income is a continuous variable, this model will show the difference in income 

between individuals that participated in vocational training versus those that did not. The model 

specification is below:  

INCOME = b0 + b1VOCTRAIN + b2VOCTRAIN_3YRS + b3VOCTRAIN_5YRS +  

b4VOCTRAIN_NOW + b5AGE + b6FEMALE + b7MARRIED + b8HH_SIZE +  

b9OSHIWAMBO + b10GRADE10 + b11GRADE12 + b13GRADE12_MORE + b14Y_13 + 

b15Y_14 + b16BASELINE_WAGE + b17BASELINE_EMPLOYED + μ             (4) 

In this model, INCOME represents an individual’s income in the last month (in Namibian Dollars). 

Income is calculated by using adding monthly wages and income from non-work sources. The 

predictors in this model are identical to those in the Linear Probability Model to predict the 

probability of employment. I also expect the signs on the estimated coefficients to remain 

consistent with the first set of regressions. 
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LOGISTIC REGRESSION MODEL  
 

To test for the effect of training on employment, I will also run a Logistic Regression Model. This 

is to correct for potential flaws in the predictions of the Linear Probability Model. Although the 

model is easy to interpret, it can sometimes produce predictions of less than zero percent or greater 

than one hundred percent. If the predictors in the Linear Probability Model perform well, I will 

also run the Logistic Regression Model to ensure that predictions are consistent across models. 

For this model, I will maintain the same predictors and expectations for coefficient signs. 

 

INSTRUMENTAL VARIABLE MODEL  
 

It may be the case that individuals that choose to undergo vocational training may have different 

characteristics than those who do not. Although including controls in my models will decrease the 

influence of self-selection, there is still a risk that individuals differ based on unmeasurable or 

unseen characteristics. If this is the case, this would result in biased coefficients which would 

decrease the interpretability of the model. In order to combat this issue, I will also run two 

Instrumental Variable Model to predict income and employment. These models will correct for 

the possible endogeneity present in my primary predictor VOCTRAIN. My instrument of choice 

is Y_14 as it is suitably correlated with my primary predictor and uncorrelated with other variables 

in the model. For this model, I will maintain the same predictors and expectations for coefficient 

signs. 
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V. DATA AND DESCRIPTIVE STATISTICS 
 

In order to estimate the effect of vocational training on employment and wage outcomes in 

Namibia, my research utilizes data from a Millennium Challenge Corporation (MCC) project 

that made major investments in education, agriculture and tourism in Namibia. In particular, the 

education project contains three sub-projects, but I will primarily be focusing on the Vocational 

Training Grant Funds (VTGF) project. The VTGF project randomly granted scholarships for 

vocational programs to eligible applicants. I utilize survey data from eligible applicants in the 

grant program. The dataset also includes applicants who did not receive the scholarship. 

 

The data are from two surveys: a baseline survey conducted from 2011 to 2014 and a follow-up 

survey conducted from 2014 to 2016. The baseline survey was conducted approximately 3 

months after vocational programs started and the follow-up survey was conducted approximately 

a year after the program ended. The baseline survey contains 1,892 applicants while the follow-

up survey contains 1,250 applicants. Both surveys contain information on applicant demographic 

characteristics, past education, past employment and most recent income. The follow-up survey 

also contains data on applicants’ knowledge of HIV/AIDS. The baseline and follow-up data were 

merged using respondent ID to form a panel dataset and individuals who were not surveyed in 

the follow-up survey were dropped. Since training programs vary in length, survey dates within 

baseline and follow-up surveys vary.  The table of descriptive statistics can be found below: 
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Table 1: Descriptive Statistics 
 

VARIABLE N MEAN SD MIN MAX 
VOCTRAIN_NOW 1117 0.126 0.332 0 1 
HH_SIZE 1114 5.522 3.167 1 16 
FEMALE 1119 0.643 0.479 0 1 

AGE 1117 29.115 5.678 22 42 
OSHIWAMBO 1119 0.489 0.5 0 1 
VOCTRAIN_FUNDED 1112 0.326 0.469 0 1 
EMPLOYED 1102 0.466 0.499 0 1 
INCOME 1017 3573.499 36871.63 0 1010000 
SINGLE 1112 0.885 0.319 0 1 
GRADE10_LESS 1117 0.039 0.195 0 1 
GRADE10 1117 0.285 0.451 0 1 
GRADE12 1117 0.636 0.481 0 1 
GRADE12_MORE 1117 0.04 0.197 0 1 
BASELINE_EMPLOYED 1096 0.432 0.496 0 1 
BASELINE_WAGE 1072 777.799 1276.39 0 5000 
VOCTRAIN_5YRS 1118 0.314 0.464 0 1 
VOCTRAIN_3YRS 1115 0.404 0.491 0 1 
 Y_13 1119 0.098 0.298 0 1 
 Y_14 1119 0.817 0.387 0 1 
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VI. RESULTS 
 

Using the data and empirical model I described, I estimate five different models in order to capture 

the relationship between vocational education and employment, and vocational education and 

income. Specifically, I run three kinds of models: a multi-variate linear model, a logistical 

regression, and an instrumental variable model. Overall, the linear and logistical models perform 

better than the instrumental variable model, but this varies based on the dependent variable. The 

subsections below describe the models in further detail. 

 

LINEAR MODELS 
Employment 

To test for the likelihood of being employed, I run a multi-variate Linear Probability Model 

controlling for past vocational training and demographic characteristics. This model is robust, and 

strongly statistically significant. This is signified by the R2, which is the measure of variation 

explained by the model; although the model only explains approximately 14 percent of the 

variation in the dependent variable, this represents a reasonable amount of the variation for such a 

complex variable. The predictors of this model also perform well as many are highly significant 

with reasonably high magnitude. The results of the model are in Table 2 are below: 
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Table 2: Linear Probability Model on the Effects of Vocational Training on Employment with 
Demographic and Economic Controls 

 
 EMPLOYMENT 
VOCTRAIN_FUNDED 0.0869** 
 (0.0424) 
VOCTRAIN_5YRS 0.0482 
 (0.0375) 
VOCTRAIN_3YRS -0.116*** 
 (0.0445) 
GRADE10LESS -0.101 
 (0.0869) 
GRADE12 -0.00347 
 (0.0349) 
GRADE12MORE 0.120 
 (0.0744) 
SINGLE -0.106** 
 (0.0486) 
HHSIZE -0.00633 
 (0.00472) 
OSHIWAMBO 0.0214 
 (0.0324) 
FEMALE 0.0215 
 (0.0327) 
AGE 0.00873*** 
 (0.00307) 
BASELINE_WAGE 4.75e-05*** 
 (1.78e-05) 
BASELINE_EMPLOYED 0.165*** 
 (0.0471) 
VOCTRAIN_NOW -0.145*** 
 (0.0526) 
Y_13 -0.0333 
 (0.0865) 
Y_14 -0.0725 
 (0.0682) 
CONSTANT 0.299** 
 (0.132) 
Observations 1,015 
R-squared 0.136 
F-statistic 13.24 

Robust standard errors in parentheses 
*** Statistically significant at the 1% level 
** Statistically significant at the 5% level 
* Statistically significant at the 10% level 
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The findings in the table above demonstrate the following effects. First, the results show that 

participants who enrolled in the MCC funded vocation training program (approximately a year 

before the follow-up survey), were 8.7 percent more likely to be employed than non-participants. 

This is in line with my hypothesis that vocational training increases employment prospects. 

However, the effects of vocational training are not consistent in the model because participants 

who participated in training over the past three years but not at the time of the survey were 11.6 

percent less likely to be employed. This could possibly be attributed to labor market conditions at 

the time. This theory is supported by participants who completed vocational training during the 

past five years but not at the time of the survey; the effect on employment is not statistically 

significant, but the coefficient sign is positive model and indicates a positive relationship.  

 

The model also shows significant demographic effects on employment. For instance, single 

participants were 10.6 percent less likely to be employed than married participants. This could be 

because single people may have fewer responsibilities than married people and as such are less 

motivated to pursue jobs. Age was also statistically significantly associated with employment; a 

year increase in age is associated with a 0.87 percent increase in the likelihood of employment. 

This makes sense as older workers are more likely to be more experienced and thus more desirable 

to employers. The model also showed that previous employment status was crucial to present 

employment; participants who were employed during the baseline study were 16.5 percent more 

likely to be employed that unemployed participants.  
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Last, I also include indicator variables in order to control for time effects in the labor market. 

Namibia experienced an economic downturn in 2014, and it is possible that participants who 

finished their training at this time may have faced more difficulty obtaining jobs. Unfortunately, 

the year variables are not statistically significant, but the sign of both coefficients are negative, 

which may be indicative of economic downturn that affected the labor market after 2012.  

 

Income 

To test for the effect on income, I ran a Multivariate Linear Regression model using the same 

vocational training and demographic controls as in the previous model. The results of the model 

can be found below in Table 3. Unfortunately, this model does not perform well as nearly all the 

predictors are statistically insignificant. Only GRADE10_LESS is marginally significant at the 5 

percent significance level. The sign is negative which means that individuals with less than grade 

10 education earn are less likely to be employed compared to individuals who have a grade 10 

education. Since the coefficient is not statistically significant, I cannot reject the null hypothesis, 

but the sign of the coefficient is consistent with my hypothesis on the effect of general education 

on employment.  
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Table 3: Multivariate Linear Model on the Effects of Vocational Training on Income Level with 
Demographic and Economic Controls 

 
 INCOME 
VOCTRAIN_FUNDED 1,007 
 (1,595) 
VOCTRAIN_5YRS -1,621 
 (2,000) 
VOCTRAIN_3YRS -28.50 
 (2,392) 
GRADE10LESS -3,311* 
 (1,741) 
GRADE12 1,184 
 (1,757) 
GRADE12MORE -966.0 
 (987.5) 
SINGLE 3,956 
 (3,187) 
HHSIZE -554.1 
 (478.3) 
OSHIWAMBO 2,260 
 (3,219) 
FEMALE -1,082 
 (1,860) 
AGE 306.0 
 (417.7) 
BASELINE_WAGE -0.582 
 (1.028) 
BASELINE_EMPLOYED 2,719 
 (2,855) 
VOCTRAIN_NOW -4,103 
 (2,851) 
Y_13 4,035 
 (5,733) 
Y_14 311.6 
 (1,572) 
CONSTANT -7,629 
 (12,696) 
Observations 941 
R-squared 0.010 
F-statistic 0.865 

Robust standard errors in parentheses 
*** Statistically significant at the 1% level 
** Statistically significant at the 5% level 
* Statistically significant at the 10% level 
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The model’s F-statistic indicates that the variables as a whole are not jointly significant, casting 

doubt on any interpretation of the model. The strongest interpretation possible is that I cannot 

reject the null hypothesis that vocational training does not have a statistically significant effect on 

income. If this is true, it is possible the previous result that employment at the baseline survey has 

a strong effect on later employment indicates that it is underlying demographics and economic 

conditions, not the present iteration of vocational training, which determines employment, and 

therefore income.  

 

LOGISTICAL MODEL 
 

I ran a logistical model to predict the effect of vocational training on income. This was due to the 

limitations of the linear probability model; it is possible to generate probabilities of less than 0 

percent or greater than 100 percent. The logistical model corrects for this flaw because the logistic 

distribution falls within realistic probability parameters. Since the linear model that predicted 

income was weak, I chose not to run a logistical model to predict this parameter. 

 

As with the Linear Probability Model on employment, this model is robust, and strongly 

statistically significant. This is signified by the pseudo-R2, which is the measure of variation 

explained by the predictors in the logistical model. Although the model explains less variation in 

employment than the linear model (the pseudo- R2 is approximately 10 percent), it is still highly 

statistically significant. The predictors of this model also perform well as many are highly 

significant with reasonably high magnitude. The results of the model are in the table are below: 
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Table 4: Logistical Regression Model on the Effects of Vocational Training on Employment 
with Demographic and Economic Controls 

  
 EMPLOYED 
VOCTRAIN_FUNDED 0.412** 
 (0.201) 
VOCTRAIN_5YRS 0.218 
 (0.174) 
VOCTRAIN_3YRS -0.540*** 
 (0.210) 
GRADE10LESS -0.499 
 (0.463) 
GRADE12 -0.0183 
 (0.161) 
GRADE12MORE 0.564 
 (0.357) 
SINGLE -0.513** 
 (0.231) 
HHSIZE -0.0285 
 (0.0221) 
OSHIWAMBO 0.0890 
 (0.151) 
FEMALE 0.102 
 (0.152) 
AGE 0.0397*** 
 (0.0140) 
BASELINE_WAGE 0.000242** 
 (9.45e-05) 
BASELINE_EMPLOYED 0.657*** 
 (0.213) 
VOCTRAIN_NOW -0.686*** 
 (0.254) 
Y_13 -0.138 
 (0.396) 
Y_14 -0.334 
 (0.316) 
CONSTANT -0.840 
 (0.614) 
Observations 1,015 
Pseudo R-squared 0.104 

Robust standard errors in parentheses 
*** Statistically significant at the 1% level 
** Statistically significant at the 5% level 
* Statistically significant at the 10% level 
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Overall, the interpretations of this model are similar to the linear regression. However, instead of 

coefficients that can be interpreted directly, the logistic model produces log odds of the success of 

a given event. The odds of success can be defined as the ratio of the probability of success to the 

probability of failure. The model above takes the log of the odds for easier interpretation.  

 

The coefficient for whether participants attended the MCC training, VOCTRAIN_FUNDED, is 

statistically significant. The coefficient is 1.51, which means that the odds for participants that 

attended the training are about 51 percent higher than participants that did not attend the training, 

holding other factors constant. The impact of past vocational training is also consistent with the 

linear model; participants that received training during the three years before the follow up survey 

had a 42 percent lower odds of being employed, probably due, as noted above, to an economic 

downturn in Namibia over this timeframe.  

 

Predictably, employment and wage status have a significant effect on employment. Participants 

who were employed during the baseline survey have over 90 percent greater odds of being 

employed than participants who were not employed. Wages at baseline also had a positive effect, 

albeit a small one, on the likelihood of employment. Both of these variables may represent rough 

proxies for worker productivity.  

 

Demographic variables also follow the linear model. Unfortunately, there are no significant effects 

for marital status, household size, gender and tribal affiliations on employment. However, AGE 

shows a positive relationship with employment; each additional year is associated with a 4 percent 
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increase in the odds of being employed. Moreover, the odds of employment for single participants 

are approximately 40 percent lower compared to married participants.   

 

INSTRUMENTAL VARIABLE MODEL 
 

The effects of vocational training can sometimes be endogenous which may affect predicted 

outcomes. This is because people who self-select into vocational training may have different 

characteristics than people who do not. I can address this to some extent by controlling for 

variables in my models, but some of these crucial characteristics are unobservable, and thus 

impossible to include in the model. To combat this endogeneity issue, I run an instrumental 

variable model.  

 

I choose the 2014 indicator variable (Y_14) as my instrument of choice. Specifically, this variable 

is used as an instrument for VOCTRAIN_FUNDED, a variable that indicates whether participants 

received training from the MCC Namibia program. I also run tests for relevance and exclusion 

beforehand to ensure that the instrument is appropriate for the model. This is to ensure that the 

instrument is related to my dependent variables (employment and income), but also uncorrelated 

with the other variables in the model.  

Table 5: Correlation Matrix of Instrumental Variable Model 
 

     VOCTRAIN_FUNDED   EMPLOYED   INCOME 
Y_14 -0.182 0.058 -0.004 
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Employment 

Results can be found below in Taable 6. Overall, the model is consistent with the linear and logistic 

models in terms of coefficient signs. However, some variables that were statistically significant in 

the linear model are now insignificant. For example, VOCTRAIN_FUNDED, 

VOC_TRAIN_3YRS, and AGE are now statistically insignificant. Because of the consistency, but 

the overall weaker performance, I gain confidence in the earlier models, and prefer those models 

to this one. 
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Table 6: Instrumental Variable Model on the Effects of Vocational Training on Employment 
with Demographic and Economic Controls 

 
 EMPLOYED 
VOCTRAIN_FUNDED 0.688 
 (0.530) 
VOCTRAIN_5YRS 0.0940* 
 (0.0498) 
VOCTRAIN_3YRS -0.508 
 (0.349) 
GRADE10LESS -0.0534 
 (0.102) 
GRADE12 0.00145 
 (0.0368) 
GRADE12MORE 0.0978 
 (0.0851) 
SINGLE -0.108** 
 (0.0520) 
HHSIZE -0.00796 
 (0.00534) 
OSHIWAMBO 0.0128 
 (0.0351) 
FEMALE 0.0257 
 (0.0355) 
AGE 0.00812** 
 (0.00330) 
BASELINE_WAGE 5.28e-05*** 
 (1.96e-05) 
BASELINE_EMPLOYED 0.168*** 
 (0.0511) 
VOCTRAIN_NOW -0.434 
 (0.269) 
CONSTANT 0.241* 
 (0.127) 
Observations 1,015 
R-squared -0.038 

Robust standard errors in parentheses 
*** Statistically significant at the 1% level 
** Statistically significant at the 5% level 
* Statistically significant at the 10% level 
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Income 

This model also does not appear to improve the performance of the model, and in fact its 

performance is even worse than the poor performance of the linear model above. All the variables 

except the constant are statistically insignificant at the 5 percent significance level. 

Overall, it does not appear that using an instrumental variable model improves the predictive power 

of the variables.  
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Table 7: Instrumental Variable Model on the Effects of Vocational Training on Income Level 
with Demographic and Economic Controls  

 
 INCOME 
VOCTRAIN_FUNDED 22,665 
 (36,453) 
VOCTRAIN_5YRS -488.1 
 (2,599) 
VOCTRAIN_3YRS -14,329 
 (22,611) 
GRADE10LESS -1,068 
 (5,392) 
GRADE12 2,172 
 (2,374) 
GRADE12MORE -1,300 
 (1,892) 
SINGLE 4,364 
 (3,632) 
HHSIZE -674.7 
 (569.5) 
OSHIWAMBO 2,974 
 (3,259) 
FEMALE -1,013 
 (2,191) 
AGE 312.4 
 (472.4) 
BASELINE_WAGE -0.340 
 (1.400) 
BASELINE_EMPLOYED 2,511 
 (3,571) 
VOCTRAIN_NOW -14,854 
 (19,157) 
CONSTANT -8,024 
 (15,383) 
Observations 941 
R-squared -0.029 

Robust standard errors in parentheses 
*** Statistically significant at the 1% level 
** Statistically significant at the 5% level 
* Statistically significant at the 10% level 
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VII. LIMITATIONS 
 

There were a number of limitations that affected the viability of the models. First, the quality and 

quantity of the data made running certain kinds of analysis difficult. For example, the linear model 

that predicted income had extremely limited statistical power and as a result many coefficients 

were statistically insignificant. Although this could be because the model itself was weak, it is 

important to note that approximately a quarter of the sample was not earning any income. This 

may have negatively biased the effect of the coefficients in the model. In the future, it would not 

only be more effective to have a larger sample (to increase the power of the model), but also more 

variability in the income distribution of the sample. 

 

Logistical difficulties also affected the quality of the survey data. On average, participants were 

surveyed for the follow-up 13 months after their training program. This is large period of time, 

and this could lead to participants forgetting or incorrectly recalling key details of their training 

experience. This has large implications for the variability and completeness of the data. There were 

also issues regarding low completion rates of the training program; although completion in the 

treatment group was significantly higher than in the control group, both groups had rates of under 

50 percent. This means that a significant number of participants failed to reap the full benefits of 

the training program. This could have negatively affected the effect of vocational training on 

employment and income outcomes. 

 

Another important flaw of the training program was the economic relevance of the classes selected. 

Before the training program was launched, Industry Skills Councils (ISCs) were formed in order 
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to select the skills to be taught during the program. However, in the final program report, the MCC 

program admitted that there were flaws in the selection system. This has a significant effect on the 

final selection of classes in the program, which in turn affects the relevance participants’ skills. It 

is possible that the ineffectiveness of the model could be linked to a mismatch between 

participants’ skills and labor market demands. 

 

Economic conditions were also an important external limitation which may affected the models’ 

performance. Namibia experienced a recession in 2014, and economic growth has been falling 

since then. It is likely that as a result of this, employment rates and income levels worsened across 

the board. This in turn could have dampened the effect of vocational training in the model.  
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VIII. CONCLUSION AND POLICY RECOMMENDATIONS 
 

The purpose of this study was to determine the effect of vocational education on income and 

employment outcomes in Namibia. Given that previous literature largely supports the positive 

effects of vocational education on a variety of outcomes and cultural contexts, I hypothesized that 

vocational education would have positive effects on the likelihood of employment and income 

levels of participants in Namibia. My hypothesis was based on the fact that in areas where the 

formal education system is lacking, labor market participants often lack the necessary skills to 

obtain jobs or advance their careers. Vocational training would provide the skills needed to secure 

employment and increase income levels.   

 

I used survey data provided by the Namibia Vocational Training Grant Fund, a Millennium 

Challenge Corporation (MCC) program focused on increasing the availability of vocational 

training in Namibia. In total, I ran five regression models; three models predicting the likelihood 

of employment and two predicting income level. The models were comprised of predictors for past 

and present vocational training as well as demographic predictors to control for economic and 

social characteristics. 

 

My hypothesis for the effect of training on employment proved to be true as the linear and logistic 

models showed that participants of the MCC program were more likely to be employed than non-

participants. However, other markers for past vocational training were not significant, which may 

be attributed to varied quality in the vocational training market. Despite this, many predictors were 

statistically significant, especially demographic predictors. In order to combat possible 
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endogeneity due to vocational training, I also ran an instrumental variable model to predict 

employment. Unfortunately, this model was weaker than the linear and logistic regressions, and 

most predictors were insignificant. 

 

In the second of regressions to predict income level, none of the models I ran produced conclusive 

results. In the linear model, most predictors were insignificant including the indicator for whether 

participants completed the MCC program. Therefore, I was unable to reject the null hypothesis 

that vocational training has no impact on income level. In order to combat possible endogeneity 

due to vocational training, I also ran an instrumental variable model to predict income levels. 

Unfortunately, this model was also weak, and most predictors were insignificant. 

 

POLICY RECOMMENDATIONS   
 

Given the mixed performance of the models and the program limitations discusses earlier, there 

are a number of policy recommendations that can improve the performance of vocational training 

programs in the future: 

 

Increasing Financial Access to Training Programs 

I previously discussed that completion rates for the MCC program were low, even among 

participants who were provided with scholarships. This indicates that even when participants could 

attend the program for free, other costs (such as transportation), prevented them from completing 

the program. It could have also been the case that the program was too demanding for some 

participants who had other job and family obligations. In the future, it will be important to tailor 
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the program to the participants’ needs. It is especially important to consider this factor when 

catering to poor populations because there may be hidden costs that are not immediately apparent 

to program planners. Moreover, effort must also be made during program planning to 

accommodate employees who have other obligations. For example, training materials could be 

made digitally available in order to increase access for participants who cannot physically attend 

the program. 

 

Targeted Skills Training  

It was also found that the program organizers failed to systematically consider the skills being 

offered in the program. This is an important component of vocational training programs as most 

of them aim to improve participants’ chances in the labor market. Therefore, it is crucial that skills 

being taught match up with labor market demands. One possible solution to this issue in the future 

is collaboration with private companies to ascertain their employee needs. In contexts where 

training programs are focus on entrepreneurship, this is also important as participants should be 

trained in skills that are useful in growing markets. In this case, input from private companies is 

not as applicable, but still very valuable. 

 

Improving Quality of Data Collection 

In order to accurately ascertain the effects of vocational training programs, it is necessary to ensure 

that the data is high quality. If possible, data should be collected from a variety of sources so as 

not to bias variables towards a specific effect of training. Data should also be collected multiple 

times if possible, in order to measure short and long run effects of training.  
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Implementing Comprehensive and Monitoring Protocols  

In order for a program to succeed in the long-term it must have a review process to correct flaws 

and adjust program characteristics. This is why monitoring is one of the most important aspects of 

program implementation. This is doubly so for vocational training programs because they are 

connected to the changing nature of the labor market and participant needs. In the future, it is 

important for vocational training programs must have a clear process to assess performance.  
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