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Abstract

This thesis investigates the association between education and person’s labour

market status in African countries, with specific focus on Ethiopia, Nigeria, and

Sierra Leone. Data from the most recent household surveys conducted by respec-

tive countries’ statistical agencies are applied to this research. The analysis was

further broken down by sex to examine, whether similar results could be derived

for male and female population. This was achieved by carrying out the series of

gender-specific logit models. The findings of this thesis suggest that more edu-

cated people are more likely to engage in formal employment and less likely to

engage in subsistence farming, regardless of gender or country. However, no clear

association was found between education and unemployment. Furthermore, the

returns to male’s education were at least as significant as female’s returns, if not

larger, in terms of formal employment incidence.
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Abstrakt

Tato práce zkoumá souvislost mezi vzděláńım a postaveńım jednotlivce na trhu

práce v afrických zemı́ch se zaměřeńım na Etiopii, Nigérii a Sierru Leone. Na

tento výzkum jsou využita data z posledńıch pr̊uzkumů domácnost́ı prováděných

statistickými agenturami př́ıslušných zemı́. Analýza byla dále rozdělena podle

pohlav́ı za účelem zjǐstěńı, zda lze odvodit podobné výsledky pro mužskou a

ženskou populaci. Toho bylo dosaženo využit́ım séríı genderově specifických logit

model̊u. Zjǐstěńı této práce naznačuj́ı, že vzdělaněǰśı lidé maj́ı větš́ı šanci zapojit

se do formálńıho zaměstnáńı a menš́ı šanci, že se zapoj́ı do samozásobitelského

zemědělstv́ı, bez ohledu na pohlav́ı nebo zemi. Nebyla však nalezena jasná sou-

vislost mezi vzděláńım a nezaměstnanost́ı. Dále, návratnost vzděláńı u muž̊u byla

přinejmenš́ım stejně významná jako návratnost u žen, pokud ne vyšš́ı, pokud jde

o formálńı výskyt zaměstnáńı.

Kĺıčová slova

vzděláńı, formálńı zaměstnáńı, genderová nerovnost, samozásobitelské zemědělstv́ı,

logit
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Introduction

Gender inequality in access to education is a big issue in Africa. Education plays

a crucial role in human capital development and its returns do not only transfer

into the individual level but also macro level. Education raises the average level

of human capital, which in turn positively affects economic growth (Sianesi and

Van Reenen 2002). It is not surprising, that nations with higher women’s school

enrollment ratios in the past are showing higher levels of economic productivity

and development (Shabaya 2004).

Yet, a combination of economic factors, as well as cultural and societal norms

deter African women from attending the school. By the virtue of their lack of

education, females are often forced to fill low-skilled jobs or are confined to house-

keeping duties. This possibly creates a gender gap in various labour markets

indicators such as employment rate or average income. As a result, plenty of po-

tential human capital is not utilized and because of that, economic development

is being held back. Therefore, aiming at the gender disparity in school enrollment

is crucial as a fight against poverty in underdeveloped African countries.

Nevertheless, providing a girl-friendly school environment and equal labour

opportunities is no less important. Poor teacher attitudes towards the abilities

of females may create a hostile environment, which could negatively affect girl’s

educational outcomes, whereas gender discrimination in the labour market may

undermine female’s abilities gained from education. Under these circumstances,

the return from females education would be considerably diminished and the un-

derutilization of women in the labour market would prevail.

The thesis aims to test the hypothesis, whether women in Africa benefit from
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education the same way as men. More specifically, I would like to examine, how

strong is the association between the acquired education and an individual’s po-

sition in the labour market and whether we could observe gender differences in

this regard. To test that, I will run gender-specific models to compare the results.

One of the options is to estimate the impact of education on the individual’s prob-

ability of being employed. However, employment statistics often fail to reliably

reflect the labour market conditions in developing countries, where the largest

share of the employed population engages in subsistence farming. To bypass this

limitation, I will further divide the employed population, based on their recent

main economic activity, into 2 categories – subsistence farming and formal em-

ployment (i. e. employment in the non-subsistence farming occupation) - and

study, how educational attainment affects an individual’s chances of engaging in

these particular employment sectors.

The existing literature is inclined towards the hypothesis, that women benefit

relatively more from their educational attainment than men, in terms of labour

market outcomes. As suggested by Dougherty (2005), women may enjoy extra

returns from schooling, which stem from indirect effects related to lower discrim-

ination or higher ambitions.

In the African context, Fafchamps et al. (2006) operated with matched employer-

employee data from eleven African countries and found that, on average, women

gain extra income for each year of schooling. However, the hypothesis that women

enjoy extra returns from schooling may not hold for all countries as shown by Ap-

pleton and Hoddinot (1999), who estimated gender-specific earning equations by

utilizing data from Ethiopia, Uganda, and Cote d’Ivoire. A conceptually different

study was conducted by Nordman et al. (2010), who operated with Madagascar

data and investigated the association between the person’s achieved educational

level and employment status. Their findings indicated a positive effect of school-

ing on the probability of being in non-agricultural employment, additionally, the

positive effect was found to be stronger for female’s education, except for the

primary level. On contrary, a negative correlation was found between schooling
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and agricultural self-employment for both genders. A similar study on Malawian

data was performed by Castel et al. (2010), whose results indicated that female

education has a larger positive impact on the probability of engaging in wage em-

ployment than male education. The findings from Wamuthenya (2010) were more

ambiguous. By focusing on the Kenyan urban population, he found a stronger

positive correlation between female education and incidence in formal private em-

ployment than for male education, however, opposite results were reached in the

case of employment in the public sector in favor of males.

Following the works from Nordman et al. (2010), Castel et al. (2010), and Wa-

muthenya (2010), the analysis will be conducted on 3 African countries, namely

Nigeria, Ethiopia, and Sierra Leone. The data used in this thesis are micro-

level data coming from the most recent LSMS (Living Standards Measurement

Study) household surveys. The data have national coverage with the objective to

measure the living conditions of the population. The motivation behind choosing

these countries is that they are at different stages of economic development (in the

African context) but at the same time, they record high gender disparities in ed-

ucational attainment or employment status. The main goal is to test, whether we

could find results consistent with the previous literature, that women’s education

yields higher returns, in this set of African countries, where gender inequalities

are still prevalent.

The main value of this work lies in the timeliness of results by exploiting the

most recent survey data on African countries, whose availability and quality have

significantly increased throughout the years. Additionally, the previous studies

often focused only on one country. This paper expands the existing literature by

gathering several datasets with similar characteristics to analyze with the same

specification larger number of countries and thereby the robustness of the results

can be checked.

The thesis is structured in the following way: Chapter 1 deals with the lit-

erature review related to human capital and its impact on the labour market

outcomes. Chapter 2 describes the data used for the analysis. Chapter 3 intro-
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duces the methodology. In chapter 4, all results of the analysis will be presented.

And finally, the conclusion will summarise our findings.
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Chapter 1

Literature review

1.1 Returns to education

Education plays a crucial role in countries’ development and significant amounts

of resources have been devoted to providing equal access to education for everyone.

Yet, modern governments face the problem of how much resources from the tax

revenue should be transferred towards education as its returns cannot be easily

quantified.

Extensive literature has been devoted to study the returns to schooling, how-

ever there is not a uniform method of how to evaluate the benefits of education.

In general, the literature can be divided into two main branches. The first one

tries to estimate the impact of education on private returns. Usually, these studies

aim to estimate the impact of a year of schooling on an individual’s income or

probability of being unemployed. On the other hand, the second branch of liter-

ature approaches the issue from the macro perspective. Typically, these types of

studies are based on well-known models from the macro-economic literature with

the aim to study the links between schooling and economic growth.

1.1.1 Macro approach

One of the first highly influential studies on the relationship between education

and economic growth was conducted by Barro (1991). He combined the Penn
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World Tables data from Summers and Heston (1988), which contains the infor-

mation related to the GDP of 98 countries from 1960 to 1985, with datasets from

the World Bank, United Nations, and other sources. Using this data, he regressed

countries’ per capita growth rates on different combinations of macro-economic

related variables such as initial (1960) levels of GDP, initial levels of human capital

(proxied by school enrollment rates), or investment ratios. These equations are

referred to as “Barro regressions”. The author concluded that a 1 percent increase

in primary and secondary school enrollment rate is associated with approximately

2.5 and 3 percentage points increase in per capita GDP growth rate respectively.

Following Barro’s research, Levine and Renelt (1992) argued, that Barro’s re-

sults may suffer from omitted variable bias due to a small number of regressors. To

check the robustness of these results, a large number of additional regressors was

included in Barro’s models. Out of over 40 used variables, only 2 were considered

highly robust. Coefficients for secondary school enrollment variable reached simi-

lar values as in the Barro study, however, they failed to be consistently significant.

Variable for primary school enrollment was not used in the analysis.

Basing their analysis on Cobb-Douglas production function, Benhabib and

Spiegel (1994) studied the relationship between changes in per capita income and

changes in human capital stocks on a cross-country dataset containing data on over

70 countries for the period 1965-1985 and found a non-significant effect between

these two variables. Barro (1996) conducted a similar study where he focused on

the impact of change on male’s mean years of schooling and found similar results.

Both studies suggest that an increase in educational attainment does not have an

impact on economic growth, however, Krueger and Lindahl (2001) argued that

both studies did not account for measurement errors in data, which caused the

resulting coefficients to be biased towards zero. After accounting for measurement

errors, the authors found a positive link between change in educational attainment

and economic growth.

Klasen and Lamanna (2009) looked at the problem from a different angle by

investigating how countries’ gender disparities in education and employment affect
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their economic growth. By exploiting the cross-country data from the period 1960-

2000, they run panel regressions using fixed effects to account for country-specific

characteristics. In these models, the gender gaps in education and employment

were represented by their female to male ratios. The author’s findings indicate

negative impact of gender inequality in education and employment on economic

growth.

Hanushek and Woessmann (2008) pointed out that returns to a year of school-

ing are different across countries and argued that ignoring school quality signifi-

cantly distorts the view about the relationship between education and economic

outcomes. To test this hypothesis, the authors used math and science test scores

data from 50 countries and proxied school quality by standardized test scores.

Firstly, Hanushek and Woessmann (2008) excluded test score variables from the

analysis and a found positive effect of years of education on economic growth.

However, after including proxy of school quality into the model, the effect of years

of schooling becomes insignificant, while the test score variable is highly positively

significant, which supports the author’s hypothesis. The authors were concerned

about the quality of education in developing countries and stated that school at-

tainment has a positive effect only if it raises the cognitive skills of students, which

does not sufficiently happen in many developing countries and the policies should

pay more attention to the quality of schools.

1.1.2 Micro approach

The benchmark model for the estimation of private returns to education was con-

structed by Mincer (1974). Mincer (1974) derived a single equation model, based

on the human capital theoretical framework, which tries to explain wage income

as a function of years of schooling and experience. Using 1960 US Census data,

Mincer (1974) estimated 10% returns for each year of schooling. Following that,

Psacharopolous and Layard (1979) conducted a similar study on GB GHS 1972

data and got similar results. However, the estimates from both studies are only

valid under the assumption that there is no correlation between schooling vari-
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ables and disturbance terms from the Mincer specification, which is implausible

due to omitted variables such as an individual’s ability or aptitude.

Following that, many researchers tried to deal with the endogeneity bias issue

by applying instrumental variables for schooling into the estimation. If we assume

that the instrumental variable is correlated with schooling and uncorrelated with

disturbances, we should be able to isolate the part of the schooling variable that is

not correlated to disturbances, hence estimate unbiased results for the returns to

education. Based on the observation that men who grow up near a 4-year college

have significantly higher education and earnings, Card (1993) utilized distance to

college as an instrument to schooling. Dearden (1998) focused on the effect of sib-

ling composition on years of education and used sibling presence as an instrument.

Fang et al. (2012) estimated the returns to education for China by employing an

instrument based on Chinese education policy interventions. Overall, these stud-

ies estimated the returns to education to be in the range between 5% and 20%,

additionally, the IV estimates were consistently higher than the estimates from

the simple OLS specification, which may suggest that the simple OLS technique

may underestimate the returns to education.

Ashenfelter and Krueger (1994) tried to isolate the returns from schooling from

the individual ability by utilizing a sample of 149 identical twins. The authors

believed that identical twins have the same underlying ability, and this could be

differenced away by using twin differences for the analysis. They regressed the

between-twin difference in log wages on the difference in education and estimated

the return of one year of schooling to be around 9% (Wooldridge 2012). To

deal with the measurement error, the authors used sibling’s report of his (or her)

sibling’s education level as an instrumental variable and found the effect of the

education to be even higher, between 12% and 16%.

A significant part of the literature has also focused on the link between educa-

tion and unemployment. One of the early influential studies on this phenomenon

was conducted by Nickel (1979), who analyzed the relationship between years of

schooling and the incidence and duration of unemployment by using GB GHS
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1972 data. On the basis of the logit model, the author concluded that there is

a negative correlation between schooling and the incidence and duration of un-

employment up to 12 years of schooling, however, the results for unemployment

duration were rather modest.

Riddell and Song (2011) were concerned about the endogeneity of education

and tried to address this issue by using several instruments based on, for example,

compulsory schooling laws. Relying on U.S. CPS and 1980 Census longitudinal

data, the study aimed to estimate the causal effect of education on unemployment

incidence and re-employment success. The results showed that education signif-

icantly increases re-employment success for unemployed workers. On contrary,

the results for the effect of education on the incidence of unemployment were am-

biguous and authors did not find evidence of a causal relationship for secondary

education.

Regarding research on Africa, Sackey and Osei (2006) investigated how dif-

ferent demographics, human capital, and socio-economic characteristics influence

labour underutilization in Ghana. The human resource underutilization is here

represented by the incidence of unemployment and underemployment (i.e., indi-

viduals who worked below a certain threshold and are willing to work more hours).

Demographics, education, and firm size were found to be the main determinants

of the incidence of unemployment and underemployment. While education was

associated with a lower incidence of underemployment across all levels, for unem-

ployment, the same effect was only found for tertiary education.

Msigwa and Kipesha (2013) examined the potential determinants of youth

unemployment in Tanzania such as education, professional skills, or geographical

location. Multinomial logistic regression was applied for the estimation with the

response variable being labour status, which contained three categories - inactive,

unemployed, and employed. The estimates indicated that more educated and

skilled youth is more likely to be unemployed. According to Msigwa and Kipesha

(2013), this phenomenon can be explained by that more educated youth is seeking

for more competitive formal employment, whereas their less educated counterpart

14



does not have the necessary skills, hence is forced to seek for more accessible

informal employment.

Putting more emphasis on the employed population, Castel et al. (2010)

also used labour status as the response variable, but they divided the employed

population into 4 categories base on the nature of their income. By operating on

the Malawian data, they run a series of probit regressions. Castel et al. (2010)

acknowledged that multinomial logit regression may be more appropriate for their

analysis, but they argued that their methodology yields more intuitive results.

The estimated coefficients showed a gradual positive effect of education on the

probability of being employed in wage employment, while indicated an opposite

effect for agricultural and casual employment.

Generally, the literature provides us with vast evidence, that education has a

positive effect on individual’s as well as nation’s economic outcomes. However,

the endogeneity of education, as well as the possibility of reverse causality, mea-

surement error, and other methodological issues (Sianesi and Van Reenen 2002,

Harmon et al. 2003), deter us from estimating the true causal relationship of

schooling and a lot of effort still need to be done to address these issues.

1.2 Gender disparities in returns to education

This thesis aims at expanding the previous literature by incorporating the gender

dimension into the analysis. The literature comparing the returns to education

across genders is relatively narrow and there are still some gaps that need to be

filled. In this section, the main focus will be laid on research examining African

countries.

Dougherty (2005) summarized all U.S. studies that investigated the effect of

education on earnings, which presented separate coefficients for both genders.

His thorough summary shows the evidence that 24 out of 27 U.S. studies were

inclined towards higher returns to schooling for females. This was in line with his

analysis, which was investigating data from the National Longitudinal Survey of

Youth 1979. Additionally, Dougherty (2005) expanded the previous literature by

15



performing Blinder-Oaxaca decomposition, where he attempted to estimate what

part of extra returns to schooling enjoyed by females could be explained by factors

such as discrimination, tastes, and circumstances. Dougherty (2005) concluded

that such factors may potentially explain about half of the gap in returns to

schooling.

By operating with comparable microdata from 1985 through 1995, Trostel

et al. (2002) estimated the returns to education across 28, mostly European,

countries. The Mincer’s equation through the OLS method estimated the average

return to each year of schooling of about 5% for men and 6% for women. Their

instrumental variable estimates indicated that the OLS estimates are downward

biased by 1%.

From the more recent works, Montenegro and Patrinos (2014) conducted a

similar study for 139 countries from a large database constructed from over 800

harmonized household surveys. Consistent with the previous research, estimated

returns to schooling were higher for women. Interestingly, the highest returns

were captured for Sub-Saharan Africa.

Focusing on Africa, Appleton and Hoddinott (1999) estimated earning func-

tions for men and women in Ethiopia, Cote d’Ivoire, and Uganda. Even though

the focus of the study was to examine the size and determinants of the wage

gap rather than comparing the impact of schooling on earnings across genders,

the resulting coefficients did not support the hypothesis that women generally

gain extra returns from schooling. This effect rather depends on the country and

educational level.

Fafchamps et al. (2006) made use of matched employer-employee data from

eleven African countries to evaluate, what part of the education wage gap (extra

average income for each year of schooling) can be explained by occupational and

firm choices. Firstly, a simple wage equation was estimated with a standard set of

control variables including gender dummy, schooling years, and their interaction.

After that, Fafchamps et al. (2006) gradually refined the equation by including

firm characteristics and occupational dummies. Finally, the estimated differences
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in the schooling variable coefficients across models were attributed to the added

variables. From the model comparisons, Fafchamps et al. (2006) concluded that,

on average across the eleven countries, over half of the education wage gap can

be attributed to firm and occupational choices. The authors also observed large

gender differences in the education wage gap in favor of women, which however

declines after controlling for firm characteristics and occupations. This may imply,

that education has an especially large impact on female’s occupational choices,

which may yield them extra returns from schooling.

Switching the attention towards other labour outcome variables, Vuluku et al.

(2013) examined what determines gender gaps in unemployment and underem-

ployment in Kenya. This was achieved by employing gender-specific probit regres-

sions and applying the Blinder-Oaxaca decomposition afterward. The presented

marginal effects from the probit models showed a positive correlation between

higher educational levels and unemployment incidence, which was significantly

stronger for women. On the other hand, higher educational levels seemed to have

a strong impact on lowering women’s underemployment, but this effect was not

found for primary educational level.

Nordman et al. (2010) were interested in how human capital variables af-

fect labour allocation across sectors by examining Madagascar data. In the first

specification, the authors divided the whole population into 3 broad categories

based on their employment sector and then carried out a gender-specific multi-

nomial logit model of labour allocation, where the unemployed population was

the reference group. The results indicated that education has a positive impact

on the probability of being employed in non-agricultural occupation for both gen-

ders, which increases with higher educational levels. The opposite effect was

found for agricultural self-employment, except for female’s primary education.

The magnitude of the coefficients suggested that education has a larger positive

impact on female’s chances of having non-agricultural employment than for males

if they have acquired anything higher than primary education. In the second

specification, Nordman et al. (2010) refined the previous model by dividing the
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population employed in the non-agricultural sector into 4 categories and let the

other two categories unchanged. With the same estimation method, Nordman et

al. (2010) demonstrated that for both genders, education has the strongest posi-

tive impact on finding formal employment (public sector and private formal wage

employment), followed by informal non-farm employment (private informal wage

employment and private informal self-employment) and, finally, agricultural self-

employment. Regarding the gender comparison, education seems to favor more

females in accessing formal employment across all its levels, which again suggests

a higher return to schooling for women.

Motivated by the sharp rise in the Kenyan informal employment sector, Wa-

muthenya (2010) conducted a similar study, where he examined which character-

istics influence an individual’s sectoral choice of employment. By utilizing Kenyan

labour force survey data on urban population, he sorted the labour force into 4

categories -formal private sector, public sector, informal sector, and unemployed -

and achieved the inference by applying multinomial regression. Additionally, the

analysis was broken down by sex and different age cohorts as Wamuthenya (2010)

spotted differences in the sectoral composition of each group. For instance, both

informal and formal sectors were dominated by males, whereas the unemployment

rate was concerningly high for females. Regarding the gender-based models, the

results indicated that women education have larger impact on the probability of

being employed in formal private sector than male education, while men educa-

tion have larger impact on the public employment sector incidence. Wamuthenya

(2010) implied that education is crucial for women in enhancing their access to

formal employment, but they are rather confined into the informal sector or un-

employment due to lower attainment of human capital.

To sum it up, a significant part of the literature is inclined toward the hypoth-

esis, that women gain higher returns from schooling than men. As some studies

suggest, there may be some additional indirect effects of schooling, which may

reduce the adverse impact of discrimination and social norms on female labour

outcomes. However, this may not always be the case as shown in the study of
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Appleton and Hoddinott (1999).

Regarding Africa, the dominant part of the research is focusing on wage analy-

sis, mainly due to its easier interpretability. Nevertheless, this modeling approach

is only confined to wage employment, because non-wage income is usually gener-

ated at the household level, hence it is impossible to attribute individual income

to each member involved. Given that the self-employment sector covers a dom-

inant portion of the African labour market, it may be more plausible to apply

other labour outcome variables into the analysis.

Following the works from Nordman et al. (2010), Castel et al. (2010) and

Wamuthenya (2010), this thesis will study how education affects labour allocation

in African countries with a specific focus on gender differences. This paper aims

at expanding the previous literature by including more countries into the analysis

which will enable to check the robustness of the results.
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Chapter 2

Data description

For the analysis, the data from ”2018-2019 Ethiopian Socioeconomic Survey”,

”Nigeria Living Standard Survey 2018/2019”, and ”Sierra Leone Integrated House-

hold Survey 2018” will be utilized. The study will be carried on the sub-sample of

the population at the age between 19 and 65. Each sample is made of over 5000

households and is nationally representative after applying the sample weights.

The surveys were conducted by their respective countries’ statistical agencies to

measure the living conditions of the population. The datasets contain various

information related to demographics, education, health, or labour. However, due

to the differences in survey design, the specification of some variables may slightly

differ, therefore caution needs to be taken when making cross-country compar-

isons.

As outlined in the introduction, the main criteria for choosing the countries

for the analysis was that they are at different stages of economic development,

but at the same time they record high levels of gender disparities, especially in

education. According to GDP per capita indicator, Sierra Leone is one of the

least developed countries in Africa. The country’ economy was seriously damaged

by the over a decade long civil war and currently is recovering from the 2014-

2015 ebola outbreak. On the other hand, Ethiopia is one of the fastest growing

countries in African continent, whose rapid economic growth is largely driven

by public investment in infrastructure (Shiferaw 2017). Still, the dominant part
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Table 2.1: Countries’ general statistics
Country Name nominal GDP per

capita
GDP share - agri-
cultural sector

GDP share - indus-
trial sector

Sierra Leone 485 US$ 61.3 % 6.2 %
Ethiopia 936 US$ 35.5 % 23.1 %
Nigeria 2097 US$ 24.1 % 28.2 %

Source: World Bank 2020

of the population works in the agriculture (World Bank 2019) as the country

cannot keep up with its large population growth in regard of providing new labour

opportunities. Finally, Nigeria is a key regional player in West Africa with the

largest economy in Africa (World Bank 2020). Nigeria is Africa’s biggest oil

exporter and has largest natural gas reserves on the continent (World Bank 2020).

Despite that, high regional inequalities occur in the country and 40 percent of the

Nigerians still live below the poverty line (World Bank 2018).

A summary of important descriptive statistics is given in table 2.2 (The def-

initions of the labour status and educational variables are given in appendix A).

Possibly as a reflection of the countries being at different development stages, some

disparities could be observed in the allocation of the working-age population in

their respective labour markets. In Nigeria, the formal employment sector seems

to be relatively wide compared to the subsistence farming sector. An opposite

pattern could be observed for Ethiopia, where the labour market is dominated

by subsistence agriculture with scarce job opportunities in the formal sector. In

Sierra Leone, the share of the population engaged in the formal employment sec-

tor and subsistence farming is relatively equal. Men are more likely to be in both

employment sectors, except for Sierra Leone’s subsistence farming sector, while

the inactive part of the population is overrepresented by women. Over 66% of

the inactive population is represented by women in Ethiopia and Nigeria, whereas

in Sierra Leone the relatively lower share of inactive women can be explained

by their higher presence in subsistence farming. Possibly, a large share of the

women’s inactive population is domestic workers.

Similar patterns could be spotted for the education statistics. The most ad-

vanced educational system is in Nigeria, where the dominant part of the popula-
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Table 2.2: Summary statistics grouped by gender (Age 19-65)

Sierra Leone Ethiopia Nigeria

Males Females Males Females Males Females

Employment status
Formal employment 42.2% 36.9% 26.4% 16.5% 61.8% 56.0%
Subsistence farming 34.2% 35.6% 53.2% 35.1% 21.6% 14.2%
Unemployed 2.4% 1.2% 1.2% 1.8% 3.3% 3.1%
Inactive 21.2% 26.3% 19.2% 46.6% 13.3% 26.7%
Total 100% 100% 100% 100% 100% 100%

Highest achieved education
None 46.8% 65.5% 68.5% 79.8% 21.5% 37.6%
Primary 12.7% 11.2% 9.7% 5.8% 15.3% 15.7%
Junior secondary 18.7% 12.6% 9.8% 6.7% 8.4% 7.6%
Beyond senior secondary 21.8% 10.6% 12.0% 7.7% 54.8% 39.1%
Total 100% 100% 100% 100% 100% 100%

Observations 8,341 9,738 7,563 8,625 29,174 31,548

Source: Respective countries’ household surveys, author’s calculations

tion has achieved at least senior secondary education (including vocational and

technical schools). Whereas in Sierra Leone and Ethiopia, access to education

is very scarce and over half of their population at the productive age have not

achieved any educational level. In less developed countries, poor families are often

dependent on children’s labour for household survival and the opportunity cost of

their child’s education is too high, thus they cannot afford to send their children

to school even if it is free of charge (Shabaya 2004).

The gender disparities in educational attainment are also pronounced. Men are

more likely to achieve primary or higher educational levels in all three countries,

though this difference is less marked in Nigeria, where the proportion of men

and women with primary education is the same. The concerningly higher share

of non-educated women could be possibly explained by the lower attached value

of girl’s education by poor families. Girls are often conditioned to housekeeping

duties at a very young age and if possible, limited household resources are rather

devoted to boy’s education (Shabaya 2004).

The relationship between employment status and education is shown in table

2.3. People without any educational attainment are more likely to be economically

active, however, this may be explained by their dominant presence in subsistence
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Table 2.3: Employment status grouped by gender and highest achieved education
(Age 19-65)

Formal employment Subsistence farming Unemployed/Inactive Total

Male Female Male Female Male Female Male Female

Sierra Leone

No education 33.5 % 33.2 % 54.4 % 48.7 % 12.0 % 18.1 % 100% 100%
Primary education 43.9 % 44.4 % 32.4 % 22.9 % 23.7 % 32.7 % 100% 100%
JS education 41.8 % 38.5 % 16.2 % 8.2 % 42.1 % 53.3 % 100% 100%
beyond SS education 60.1 % 50.2 % 7.3 % 1.6 % 32.6 % 48.2 % 100% 100%

Ethiopia

No education 17.8 % 12.2 % 66.1 % 41.5 % 16.1 % 46.3 % 100% 100%
Primary education 29.8 % 19.8 % 44.3 % 17.3 % 25.9 % 62.9 % 100% 100%
JS education 40.0 % 31.0 % 26.4 % 11.5 % 33.6 % 57.6 % 100% 100%
beyond SS education 61.4 % 44.9 % 8.7 % 3.2 % 29.9 % 51.9 % 100% 100%

Nigeria

No education 47.6 % 49.3 % 44.1 % 16.3 % 8.3 % 34.3 % 100% 100%
Primary education 69.2 % 61.7 % 22.7 % 19.0 % 8.1 % 19.2 % 100% 100%
JS education 59.0 % 53.9 % 20.5 % 18.2 % 20.5 % 27.9 % 100% 100%
beyond SS education 65.8 % 60.5 % 12.6 % 9.3 % 21.6 % 30.3 % 100% 100%

Source: Respective countries’ household surveys, author’s calculations

farming. On contrary, people are more likely to engage in formal employment as

they achieve higher educational levels.

In Sierra Leone and Nigeria, the proportion of men and women without ed-

ucation who engages in formal employment is relatively equal, however, gender

disparities in formal employment incidence start to occur at higher educational

levels. This suggests that education has a larger impact on male’s probability of

being in formal employment. In Ethiopia, males are over-represented in formal

employment sector comparing to females across all educational levels. On the

other hand, females are more likely to be unemployed/inactive across all three

countries, no matter the education, however, this is partially explained by male’s

higher presence in subsistence farming.
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Chapter 3

Methodology

3.1 Variable description

As outlined in the introduction, this research is focused on the individual’s labour

market status incidence. For the analysis, three response variables will be em-

ployed, namely formal emp, unemp inactive, and subsist farm. The definitions

of the response variables are inspired by the work from Nordman et al. (2010),

who divided the population of working age into 3 categories - paid employment,

agricultural self-employment, and unemployment/inactivity - and applied multi-

nomial logistic regression with category unemployment/inactivity as the reference

group. In this work, the sample will be also divided into 3 similar labour status

categories, however, the response variables will be binary, which will enable the

application of logistic regression. The response variables are simplified into binary

nature by always grouping two chosen labour status categories together. Castel

et al. (2010) carried out a similar methodology when they studied how education

affects labour market outcomes in Malawi. According to Castel et al. (2010),

multinomial logit regression may be technically more appropriate in this type of

analysis, however, the results are less intuitive.

Variable formal emp takes the value of one if an individual was economically

active for at least one hour in the reference week and whose main economic activity

(most hours spent) was not subsistence farming, i. e. any agricultural activity,
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where at least half of its production is used for consumption. While it takes the

value of zero, if the respondent’s main recent economic activity was subsistence

farming or the respondent was unemployed/inactive during the reference week.

For simplicity, the unemployed/inactive part of the population will be referred to

as unemployed in the rest of this paper, even though there is a clear distinction

between unemployed and inactive population (see the definitions in the appendix

A). Variables unemp inactive and subsist farm are defined analogously.

The set of independent variables, including personal and household charac-

teristics as well as demographics, will be the same across all models. The main

variable of interest is education, which will be captured by the individual’s highest

educational attainment. Consistent with the variable specification from Nordman

et al. (2010), education is divided into four dummies, namely no educ (unfinished

primary), primary educ (completed primary, but unfinished junior secondary),

JS educ (completed junior secondary, but unfinished senior secondary), and be-

yond SS educ (completed senior secondary or tertiary, including vocational or

technical schools). More detailed definitions of the educational variables are given

in appendix A.

To pick up the life cycle effect and proxy the potential labour market experience

(Wamuthenya 2010), age and age sq will be introduced. The variable age captures

an individual’s age, while age sq is the squared value of the individual’s age.

Inclusion of age sq allows for the non-linear relationship between age and the

response variables. Marital status and presence of small children at the very

young age in the household may induce women to hold a more passive role in

the labour market, while it can incentivize men to be more economically active

to provide for the family, hence marital status and child presence dummies will

be encompassed in the regression. The set of dummies, urban and region, will

capture the differences across the regions and between the urban and rural areas.

The other variables included in the model and which could also influence a person’s

labour status choice are student status, disability, household size and religion. The

descriptive statistics for the explanatory are shown in table 3.1.
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Table 3.1: Descriptive statistics for explanatory variables

Variable Mean St. Dev Min Max

Sierra Leone

Age 35.86 12.48 19 65
Age squared 1441.40 993.19 361 4225
Household size 7.23 3.81 1 29
Currently studying 0.08 0.27 0 1
Muslim 0.76 0.43 0 1
Married or partner 0.68 0.47 0 1
Disability 0.03 0.23 0 1
Urban 0.48 0.50 0 1
Small child 0.24 0.43 0 1

Ethiopia

Age 35.17 12.04 19 65
Age squared 1382.10 956.60 361 4225
Household size 5.24 2.34 1 19
Currently studying 0.08 0.27 0 1
Muslim 0.29 0.46 0 1
Married or partner 0.70 0.46 0 1
Disability 0.05 0.23 0 1
Urban 0.32 0.47 0 1
Small child 0.28 0.45 0 1

Nigeria

Age 36.64 12.73 19 65
Age squared 1504.60 1024.09 361 4225
Household size 6.40 3.75 1 42
Currently studying 0.07 0.26 0 1
Muslim 0.45 0.50 0 1
Married or partner 0.57 0.47 0 1
Disability 0.04 0.20 0 1
Urban 0.38 0.49 0 1
Small child 0.28 0.45 0 1
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3.2 Logit model

Due to the binary nature of the response variables, logit models will be applied

for our analysis. The reason why it is chosen over linear probability model (LPM)

is that LPM has some drawbacks, such as that the fitted probabilities can reach

values outside the 0 to 1 range or that the partial effect of any explanatory variable

is constant. Logit model overcomes these limitations and is defined as follows:

P(y = 1 | x) = G(β0 + β1x1 + β2x2 + · · ·+ βkxk),

where G is the logistic function

G(z) =
exp(z)

1 + exp(z)
= Λ(z),

which is between zero and one for all real numbers z.

Logit model can be derived from an underlying latent variable model:

y* = β0 + βxβxβx+ ϵ,

y = 1[y* > 0],

where βxβxβx = β0 + β1x1 + β2x2 + · · ·+ βkxk and 1[•] is an indicator function, which

takes on the value of 1 if the term inside the bracket is true and 0 otherwise. We

assume that ϵ is independent of xxx and follows standard logistic distribution.

Typically, the maximum likelihood estimation (MLE) is used for the logit

model estimation, where the idea is to maximize the log-likelihood function in the

finite sample. Under general conditions, the MLE is consistent, asymptotically

normal, and asymptotically efficient (Wooldridge 2012). However, because the

data do not come from the simple random sample, but the complex survey sample,

the models need to be fitted by a function that approximates the log-likelihood

function in the finite sample. The essential idea is to set up a pseudo-log-likelihood

function formed from the observed sample and sampling weights (Hosmer and

Lemeshow 2000). Additionally, the estimated standard errors need to be corrected
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for clustering and stratification. If we would use the same estimation methods as

for the simple random sample, the standard errors would be biased downwards.

3.3 Interpretation of the results

Due to the non-linear nature of the logistic regression, the interpretation of coef-

ficients is not as straightforward as in the LPM. Whereas in LPM, the coefficient

βi denotes a change in the response probability after increasing the independent

variable xi by one unit, in logistic regression, the coefficient denotes a change in

the log odds that response variable equals to one (ln[ P (y=1|x)
1−P (y=1|x) ]). This is not as

intuitive, therefore average partial effects (APE) will be reported instead, which

have a similar interpretation as LPM coefficients. The APEs are obtained by av-

eraging the individual partial effects across the sample.

In logit model, the partial effect of xi on the response probability p(x) =

P (y = 1|x) is expressed as:

∂ p(x)

∂xi

= g(β0 + β1x1 + β2x2 + · · ·+ βkxk)βi,

where g(z) = dG
dz
(z).

The discrete analog of a partial effect for a change in xk from ck to ck + 1 is:

G(β0 + β1x1 + · · ·+ βk−1xk−1 + βk(ck + 1))−G(β0 + β1x1 + · · ·+ βk−1xk−1 + βkck).

To compare and verify the results from the logit models, LPM will be employed

with reported robust standard errors accounting for heteroskedasticity. Ideally,

the estimates from LPM should not vary that much from model APEs.

To test the equality of the APEs from the gender-specific models, the following
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Z-test recommended by Paternoster et al. (1998) will be applied:

Z =
b1 − b2√︂

SE(b1)
2 + SE(b2)

2

, where b1, b2 are the estimated APEs and SE(b1)
2,SE(b2)

2 are their estimated

standard errors.

3.4 Model specification

3.4.1 Baseline models

The baseline models have the following form:

P(formal emp = 1 | x) = Λ(β0 + β1primary educ+ β2JS educ

+β3beyond SS educ+ β4student status+ β5age+ β6age sq + β7region

+β8religion+ β9marital status+ β10disability + β11urban

+β12child presence+ β13household size+ u),

P(subsist farm = 1 | x) = Λ(β0 + β1primary educ+ β2JS educ

+β3beyond SS educ+ β4student status+ β5age+ β6age sq + β7region

+β8religion+ β9marital status+ β10disability + β11urban

+β12child presence+ β13household size+ u),
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and

P(unemp inactive = 1 | x) = Λ(β0 + β1primary educ+ β2JS educ

+β3beyond SS educ+ β4student status+ β5age+ β6age sq + β7region

+β8religion+ β9marital status+ β10disability + β11urban

+β12child presence+ β13household size+ u),

where Λ is the logistic function and u represents the error term.

P(formal emp = 1 | x), P(subsist farm = 1 | x), and P(unemp inactive = 1 | x)

represent the person’s probability of engaging in formal employment, subsistence

farming, and being unemployed respectively, given the values of regressors x.

As outlined in the chapter 2, primary educ, JS educ, and beyond SS educ are

dummies which indicate individual’s highest achieved educational attainment. To

avoid the dummy variable trap problem, category no educ is not included in the

models.

3.4.2 Multinomial model

In comparison to this paper, some previous works studied the similar problematic

by applying multinomial logistic regression. To get more comparable findings with

previous works and also to check the robustness of the results from the previous

models, the following multinomial logit model will be specified:

P(y = j | x) = egj(x)

1 + eg1(x) + eg2(x)
,

where gj(x) = ln[P (y=j|x)
P (y=0|x) ] = βj0 + βj1x1 + ...+ βjkxk , j = 0, 1, 2, and:

y = 0 if an individual is unemployed/inactive

y = 1 if an individual engages in formal employment

y = 2 if an individual engages in subsistence farming.

The set of explanatory variables is the same as in the models before. The
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estimation procedure is based on the same principles as for the binary logit models,

the only difference is that the response variable can take three different values.

3.5 Limitations

It is important to note that in order to estimate unbiased estimates in the logistic

regression, all variables that affect the response variable must be included in the

model. This is a much stricter condition than in the case of the LPM estimated

by the ordinary least square procedure, where only omitted variables that are cor-

related with observed explanatory variables would cause bias in estimates (Mood,

2010). It is reasonable to assume, that omitted variables such as an individual’s

ability, motivation, and other unobserved characteristics may influence an indi-

vidual’s labour market status. Therefore the results derived in this paper should

not be interpreted as causal effects, but rather as a degree of association between

explanatory variables and a person’s labour market status incidence.

Moreover, caution needs to be taken, when we compare the coefficients from

the same logit models across different groups or samples. This stems from the

unobserved heterogeneity, which is the variation in the explanatory variable that

is caused by omitted variables. Unobserved heterogeneity influences the values

of logit coefficients and it can vary for each group or sample. If the latter is

true, coefficients from logit models are not comparable across different groups or

samples (Allison 1999 and Mood 2010). Fortunately, this does not apply to APE

(Mood 2010).
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Chapter 4

Results

In this chapter, the results of the logit models will be shown and discussed. As

outlined in the chapter 3, APEs will be used for the interpretation. For clarity,

only APEs for education variables will be shown as education is the main variable

of the study. The log-odds estimates are presented in appendix B.

4.1 Formal employment models

In this section, the results from the model with formal emp as the dependent

variable will be discussed. The estimates from male’s and female’s subsamples

are presented in separate columns as well as their differences. To test the sig-

nificance of the differences between male’s and female’s APEs, the standard test

recommended by Paternoster et al. (1998) was applied. To check the robustness

of the results, LPM estimates are presented next to the APEs.

The results show evidence that people with at least primary education are

more likely to engage in formal employment than those who did not achieve any

educational level, no matter country or gender. According to table 4.1, higher

educational achievement is associated with a higher chance of participating in

formal employment in Ethiopia, where especially large distinction can be spotted

between estimates for Junior secondary education and Beyond senior secondary

education. Males and females who have achieved junior secondary (JS) education
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Table 4.1: Ethiopia - formal employment model

Dependent variable:

formal emp

Men APE Women APE APE diff Men LPM Women LPM LPM diff

Primary education 0.07∗ 0.02 −0.06• 0.07∗∗ 0.02 −0.05
(0.03) (0.02) (0.04) (0.03) (0.03) (0.04)

Junior secondary 0.10∗∗ 0.07∗∗ −0.02 0.10∗∗ 0.10∗∗ 0.00
education (0.04) (0.03) (0.04) (0.04) (0.03) (0.05)

Beyond senior 0.21∗∗∗ 0.13∗∗∗ −0.08 0.24∗∗∗ 0.19∗∗∗ −0.05
secondary education (0.04) (0.02) (0.05) (0.04) (0.03) (0.05)

Observations 6,209 7,169 6,209 7,169

Pseudo R squared 0.18 0.14

Note: For clarity, other regressors are not included in the table
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001

Table 4.2: Nigeria - formal employment model

Dependent variable:

formal emp

Men APE Women APE APE diff Men LPM Women LPM LPM diff

Primary education 0.15∗∗∗ 0.06∗∗∗ −0.09∗∗∗ 0.16∗∗∗ 0.06∗∗∗ −0.10∗∗∗

(0.01) (0.01) (0.02) (0.01) (0.01) (0.02)

Junior secondary 0.17∗∗∗ 0.07∗∗∗ −0.11∗∗∗ 0.18∗∗∗ 0.07∗∗∗ −0.11∗∗∗

education (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Beyond senior 0.15∗∗∗ 0.08∗∗∗ −0.07∗∗∗ 0.15∗∗∗ 0.08∗∗∗ −0.07∗∗∗

secondary education (0.01) (0.01) (0.02) (0.01) (0.01) (0.02)

Observations 23,817 26,618 23,817 26,618

Pseudo R squared 0.14 0.10

Note: For clarity, other regressors are not included in the table
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table 4.3: Sierra Leone - formal employment model

Dependent variable:

formal emp

Men APE Women APE APE diff Men LPM Women LPM LPM diff

Primary education 0.12∗∗∗ 0.11∗∗∗ −0.01 0.14∗∗∗ 0.12∗∗∗ −0.02
(0.02) (0.02) (0.03) (0.02) (0.02) (0.03)

Junior secondary 0.12∗∗∗ 0.07∗∗ −0.06 • 0.13∗∗∗ 0.07∗∗ −0.06∗

education (0.02) (0.02) (0.03) (0.02) (0.02) (0.03)

Beyond senior 0.14∗∗∗ 0.05∗ −0.09∗∗ 0.15∗∗∗ 0.05∗ −0.10∗∗∗

secondary education (0.02) (0.02) (0.03) (0.02) (0.02) (0.03)

Observations 8,340 9,737 8,340 9,737

Pseudo R squared 0.20 0.12

Note: For clarity, other regressors are not included in the table
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001

are more likely to engage in formal employment than those without any completed

education by approximately 10 and 7 percentage points, respectively, and this

more or less doubles for those who have achieved beyond senior secondary (SS)

education. The Ethiopian formal employment sector is very narrow, and education

seem to be crucial to get better access into this sector. As presented in table 2.3,

only 18% of males and 12% of females without educational attainment engage in

formal employment and this more than triples for those with beyond SS education.

Table 4.2 shows negligible differences in APEs across the educational levels in

Nigeria, where males and females with primary education have higher probability

of engaging in formal employment by approximately 15 and 6 percentage points

respectively compared to those without any achieved education and more or less

same findings can be derived for those with higher educational attainment. This

may indicate that after completing primary school, additional education has a

modest effect on a person’s probability of being in formal employment. The

reason behind this might be that the formal employment sector is more accessible

in Nigeria, where almost half of the non-educated population engages in formal

employment as displayed in table 2.3, so the effect of education possibly diminishes

in this regard.

Interestingly in Sierra Leone, women with beyond JS education have lower
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chance of being in formal employment compared to their counterpart with only

primary education as indicated by the larger APEs for Primary education than for

Junior secondary education and Beyond senior secondary education in table 4.3,

while the same pattern cannot be spotted for males. A possible explanation may

be that the combination of the disproportionate burden of household duties and

the higher reservation wage makes the process of job matching more difficult for

women with higher educational attainment and they rather become economically

inactive.

In table 4.1, the between-gender differences in APEs are insignificant across all

educational levels, meaning the returns to education in terms of formal employ-

ment incidence may be same for both genders in Ethiopia. On contrary, table 4.2

records significant between-gender differences in APEs across all educational lev-

els in favor of Nigerian men. The largest gap occurs for males and females with JS

education, where the returns from education in terms of formal employment inci-

dence are higher for males by approximately 11 percentage points. Similar findings

occur in table 4.3 for Sierra Leone, which suggest that males with achieved JS and

beyond SS education benefit more from their educational attainment than females

in terms of formal employment incidence by approximately 6 and 9 percentage

points respectively, and this is significant at least under the 10% significance level,

while there is not a significant difference for primary education. All these find-

ings are in line with table 2.3, which demonstrated that in Ethiopia non-educated

men have a larger probability of being in formal employment than non-educated

women and this also holds for higher educational levels. On the other hand, in

Nigeria and Sierra Leone the share of the male and female population without

educational attainments that engage in formal employment is relatively equal,

however, gender disparities start to occur at higher educational levels in favor of

men.

In comparison to previous literature (Nordman et al. 2010, Castel et al. 2010,

Wamuthenya 2010), the results show no evidence that female education yields

higher returns than male education in terms of labour market status, but rather
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the opposite. To check, whether I would reach the same conclusion if I followed the

methodology from Nordman et al. (2010) and Wamuthenya (2010), a multinomial

logit model was employed. The results, which can be found in Appendix C, also

do not show enough evidence, that returns to education are higher for females

in terms of labour market status. The distinction in results with existing works

could be rather attributed to chosen countries or samples, which exhibit different

characteristics. For instance, Nordman et al. (2010) analyzed the Madagascar

sample, where the educational attainment was relatively equal for both genders,

whereas Wamuthenya (2010) only analyzed the urban population in Kenya, which

should be less prone to gender inequalities. On the other hand, the analyzed

countries in this paper record a high gender gap in education as shown in table

3.1. It is reasonable to assume that lower educational attainment of females in

the analyzed countries is associated with lower perceived roles of women in the

labour market, which in turn makes the job-seeking process for women even more

difficult and this may diminish the value of female education.

4.2 Unemployment models

In this section, the models with the response variable unemp inactive are dis-

cussed. It is important to keep in mind that the omitted group is composed from

people who engage either in formal employment or subsistence farming, meaning

that lower unemployment incidence does not necessarily mean a positive outcome.

As indicated by table 2.3, less educated people have lower probability of being un-

employed, but this may be confounded by the fact they are more likely to engage

in subsistence farming. Hence caution needs to be taken, when interpreting the

results.

Overall, education seems to have ambiguous effect on person’s unemployment

incidence and the results are very country-specific. According to table 4.4, ed-

ucation does not seem to affect person’s unemployment incidence in Ethiopia,

only exception being the women with beyond SS education who are less likely to

be unemployed by 8 percentage points than non-educated women. Moreover, no
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significant differences in APEs can be found across genders.

Table 4.5 suggest that Nigerian males with primary and JS education have

lower probability of being unemployed by 3 percentage points than their non-

educated counterpart and this more or less doubles for females. Different pattern

occurs for males with beyond SS education, who are more likely to be unem-

ployed by 4 percentage points compared to their non-educated counterpart while

non-significant effect can be found for women. Women record lower APEs across

all educational levels and this is in line with table 2.3, which shows that ap-

proximately 34,3% of non-educated females are unemployed compared to 8,3% of

non-educated males and this gender disparity is significantly reduced at higher

educational levels.

In Sierra Leone, more educated people, especially women, are rather associated

with a higher chance of being unemployed. Table 4.6 shows that females with JS

and beyond SS education a have higher probability of being unemployed by at least

8 percentage points compared to women with no educational attainment, while

more modest results are found for men. Primary education does not seem to affect

male’s and female’s unemployment incidence. This is consistent with table 2.3,

where the gender gap in unemployment widens at the highest educational levels

in favor of men.

Table 4.4: Ethiopia - unemployment model

Dependent variable:

unemp inactive

Men APE Women APE APE diff Men LPM Women LPM LPM diff

Primary education −0.01 0.06 0.07 −0.01 0.06 0.07
(0.02) (0.04) (0.05) (0.03) (0.04) (0.05)

Junior secondary 0.02 0.01 −0.01 0.03 0.01 −0.02
education (0.03) (0.04) (0.05) (0.03) (0.04) (0.05)

Beyond senior −0.03 −0.08∗ −0.05 − 0.04 −0.08∗ −0.04
secondary education (0.03) (0.04) (0.05) (0.04) (0.04) (0.05)

Observations 6,209 7,169 6,209 7,169

Pseudo R squared 0.14 0.06

Note: For clarity, other regressors are not included in the table
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table 4.5: Nigeria - unemployment model

Dependent variable:

unemp inactive

Men APE Women APE APE diff Men LPM Women LPM LPM diff

Primary education −0.03∗∗ −0.07∗∗∗ −0.04∗∗ −0.03∗∗∗ −0.07∗∗∗ −0.04∗∗

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Junior secondary −0.03∗ −0.06∗∗∗ −0.04∗ −0.04∗∗∗ −0.06∗∗∗ −0.02
education (0.01) (0.01) (0.02) (0.01) (0.01) (0.02)

Beyond senior 0.04∗∗∗ −0.01 −0.05∗∗∗ 0.03∗∗∗ −0.01 −0.04∗∗∗

secondary education (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Observations 23,817 26,618 23,817 26,618

Pseudo R squared 0.24 0.13

Note: For clarity, other regressors are not included in the table
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001

Table 4.6: Sierra Leone - unemployment model

Dependent variable:

unemp inactive

Men APE Women APE APE diff Men LPM Women LPM LPM diff

Primary education −0.01 0.02 0.03 −0.03• 0.01 0.04
(0.02) (0.02) (0.02) (0.02) (0.02) (0.03)

Junior secondary 0.03• 0.08∗∗∗ 0.05• 0.03 0.09∗∗∗ 0.07∗

education (0.02) (0.02) (0.02) (0.02) (0.02) (0.03)

Beyond senior 0.03∗ 0.09∗∗∗ 0.05∗ 0.03• 0.11∗∗∗ 0.08∗∗

secondary education (0.01) (0.02) (0.02) (0.01) (0.02) (0.03)

Observations 8,340 9,737 8,340 9,737

Pseudo R squared 0.29 0.18

Note: For clarity, other regressors are not included in the table
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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4.3 Subsistence farming models

The results corresponding to models with subsist farm as the dependent variable

are discussed in this section. Overall, the results are more harmonized across the

three countries and show evidence that individual’s probability to engage in sub-

sistence farming gradually decrease as they achieve higher educational attainment,

which is consistent, for instance with Castel et al. (2010). However, it should be

noted, that the omitted group consist of people who either engage in formal em-

ployment or are unemployed, hence the lower incidence of more educated people

in subsistence farming may be confounded by the fact, that they are also more

likely to be unemployed as shown in table 2.3.

Table 4.7 indicates that Ethiopian males and females with primary education

are less likely to participate in subsistence farming by 5 and 8 percentage points

respectively, compared to their counterparts without educational attainment, and

this rise up to 30 and 24 percentage points for males and females with beyond SS

education respectively. However, the between-gender differences in APEs are not

significant.

According to table 4.8, the impact of education seems to be more modest in

Nigeria, especially for women. The results indicate that completed primary edu-

cation does not affect female’s probability of participating in subsistence farming,

Table 4.7: Ethiopia - subsistence farming model

Dependent variable:

subsist farm

Men APE Women APE APE diff Men LPM Women LPM LPM diff

Primary education −0.05 −0.08∗ −0.04 −0.06∗ −0.08∗ −0.02
(0.03) (0.04) (0.05) (0.03) (0.03) (0.04)

Junior secondary −0.14∗∗∗ −0.14∗∗ 0.00 −0.14∗∗∗ −0.11∗∗∗ 0.03
education (0.04) (0.04) (0.05) (0.03) (0.03) (0.04)

Beyond senior −0.30∗∗∗ −0.24∗∗∗ 0.06 − 0.20∗∗∗ −0.11∗∗∗ 0.09∗

secondary education (0.05) (0.04) (0.06) (0.03) (0.02) (0.04)

Observations 6,209 7,169 6,209 7,169

Pseudo R squared 0.34 0.20

Note: For clarity, other regressors are not included in the table
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001

39



Table 4.8: Nigeria - subsistence farming model

Dependent variable:

subsist farm

Men APE Women APE APE diff Men LPM Women LPM LPM diff

Primary education −0.09∗∗∗ −0.01 0.08∗∗∗ −0.13∗∗∗ 0.01 0.14∗∗∗

(0.01) (0.01) (0.01) (0.01) (0.01) (0.02)

Junior secondary −0.09∗∗∗ −0.02∗ 0.07∗∗∗ −0.14∗∗∗ −0.01 0.13∗∗∗

education (0.01) (0.01) (0.02) (0.01) (0.01) (0.02)

Beyond senior −0.14∗∗∗ −0.08∗∗∗ 0.06∗∗∗ − 0.18∗∗∗ −0.07∗∗∗ 0.11∗∗∗

secondary education (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Observations 23,817 26,618 23,817 26,618

Pseudo R squared 0.19 0.20

Note: For clarity, other regressors are not included in the table
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001

Table 4.9: Sierra Leone - subsistence farming model

Dependent variable:

subsist farm

Men APE Women APE APE diff Men LPM Women LPM LPM diff

Primary education −0.08∗∗∗ −0.12∗∗∗ −0.04 −0.11∗∗∗ −0.13∗∗∗ −0.02
(0.02) (0.02) (0.03) (0.02) (0.02) (0.03)

Junior secondary −0.14∗∗∗ −0.21∗∗∗ −0.07∗ − 0.16∗∗∗ −0.16∗∗∗ 0.00
education (0.02) (0.02) (0.03) (0.02) (0.02) (0.03)

Beyond senior −0.21∗∗∗ −0.31∗∗∗ −0.10∗∗∗ − 0.18∗∗∗ −0.15∗∗∗ 0.02
secondary education (0.02) (0.02) (0.03) (0.02) (0.02) (0.03)

Observations 8,340 9,737 8,340 9,737

Pseudo R squared 0.42 0.38

Note: For clarity, other regressors are not included in the table
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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while females with JS education are less likely to do subsistence farming by only

2 percentage points compared to their counterpart without any completed educa-

tion. As shown in table 2.3, the share of Nigerian women without any educational

attainment in subsistence farming is only 18 percent compared to 45 percent for

males, which may explain, why the effect of female education is rather modest.

The estimates presented in table 4.9 are similar to table 4.7 and suggest that

men and women in Sierra Leone have a lower chance of engaging in subsistence

farming by up to 21 and 31 percentage points respectively, if they achieve the

highest educational levels. Additionally, education seems to have larger impact

on female’s probability of engaging in subsistence farming.

Regarding gender differences, all three countries display distinct results. As

presented in table 2.3, in Ethiopia and Nigeria, the proportion of men without ed-

ucational attainment in subsistence farming is much higher compared to women,

which may explain why the effect of education seems to be larger for males, if

not equal. Whereas in Sierra Leone, women without educational attainment are

relatively over-represented in subsistence farming comparing to the other two

countries, hence the effect of female education may be larger, even though the

between-gender differences in LPM estimates do not show any significant differ-

ences across all education levels. Similar findings could be derived if multinomial

logistic regression was applied instead, as shown in appendix C.

To sum it up, there is strong evidence that education is associated with a

higher chance of being in formal employment and a lower chance of engaging in

subsistence farming in the analyzed countries. Even though no clear relationship

between education and unemployment incidence was found, these findings suggest

that education increases an individual’s position in the labour market and ex-

plains, why females are under-represented in formal employment sector compared

to males in all three countries. The gender gap in education is a big concern, and

policies need to be taken to make schooling more accessible for women, so they are

also able to reap the benefits of education. One possibility is to implement laws,

that require children to stay at school for a minimum number of years (Shabaya
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2004). However, providing equal access to education is not enough, if females can-

not fully make use of it. The presented results are inclined toward the hypothesis

that men benefit relatively more from their achieved education than women in

terms of formal employment incidence. This may suggest the presence of some

gender-biased socio-cultural barriers in the analyzed countries, which may force

women to hold a more passive role in the labour market, for instance as household

keepers, regardless of their educational attainment.
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Conclusion

The purpose of this thesis was to study, whether higher educational attainment is

associated with a better position in the African labour markets by running a set of

logistic regressions. Additionally, the analysis was broken down by sex to examine,

whether similar results could be derived for the male and female population. The

emphasis was placed on Sierra Leone, Ethiopia, and Nigeria. The data used come

from the most recent household surveys conducted by the respective countries’

statistical agencies.

Consistent with the existing literature (for instance, Sackey and Osey 2006,

Nordman et al. 2010, Wamuthenya 2010), the results indicated that education

improves an individual’s position in the labour market, regardless of country or

gender. More specifically, the findings suggest that people with higher educa-

tional attainment are more likely to engage in formal employment and less likely

to engage in subsistence farming. Nevertheless, no clear association was found

between education and unemployment. Given that the analyzed countries record

large gender disparities in educational attainment in favor of men, great effort

needs to be taken to aim at equal access to education for women. One of the

options could be to implement compulsory school attendance laws as suggested

by Shabaya (2004).

Regarding gender differences, the existing literature (for instance Fafchamps

2006, Castel et al. 2010, Nordman et al. 2010) is inclined toward the hypothesis

that female education yields higher returns, in terms of labour market outcomes.

However, no such evidence was found in this paper. More specifically, the pre-

sented results indicated that returns to male’s education are at least as large as
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female’s returns, if not equal, in terms of formal employment incidence. This

may indicate the presence of gender-biased socio-cultural barriers in the analyzed

countries, which may further disadvantage women in the labour markets. There-

fore, it is not only important to seek for equal access to education for women, but

also to alter the possible negative perceptions, when it comes to women in the

workforce, that often condition them to inferior roles within the households and

cause men to contribute to the dominant share of the household income.

This paper contributes to the previous literature by utilizing the most recent

household survey data from which it is possible to derive up-to date results. Addi-

tionally, a larger number of countries was included in the analysis, which enabled

to check the robustness of the results. For further research, I would recommend

laying more focus on the impact of education on time-related underemployment

incidence, i. e. incidence of part-time workers who would prefer full-time jobs.

Underemployment statistics yield additional information about the utilization of

the labour force, thus a more relevant picture of the state of the African labour

markets can be derived. I would also encourage to make more use of the decompo-

sition methods, to estimate what part of gender differences in returns to education

in terms of labour market outcomes can be explained by different factors such as

discrimination or occupational choices as was done by Dougherty (2005).
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Table A.1: Description of the employment status and educational variables
Employment status Descriptions
Formal employment Individuals, who were economically active in the

last seven days for at least one hour and whose
main economic activity was not subsistence farm-
ing.

Subsistence farming Individuals, who were economically active in the
last seven days for at least one hour and whose
main economic activity was subsistence farming,
where subsistence farming is any agricultural ac-
tivity, where at least half of its production is used
for consumption.

Unemployed Individual’s, who were not economically active in
the last seven days and who were seeking for a job
in the last 4 weeks.

Inactive Individual’s, who were not economically active in
the last seven days and who were not seeking for
a job in the last 4 weeks.

Educational level
None Individuals, who did not complete primary educa-

tion.
Primary Individuals, who completed primary education ,

but did not complete junior secondary education.
Primary education is completed at 6th school year
in Sierra Leone and Nigeria or 8th school year in
Ethiopia

Junior secondary Individuals, who completed junior secondary edu-
cation, but did not complete senior secondary edu-
cation, including vocational and technical schools.
Junior secondary education is completed at 9th

school year in Sierra Leone and Nigeria or 10th

school year in Ethiopia
Beyond senior secondary Individuals, who completed anything beyond se-

nior secondary education, including vocational or
technical schools.

*Individuals, who were absent from their work in the last 7 days due to health reasons,
vacation, or maternity leave are considered to be employed, i. e. they belong to subsistence
farming or formal employment group (for simplicity, those who were absent due to different
reasons, are considered to be inactive).
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Table B.1: Ethiopia - full formal employment model

Dependent variable:

formal emp

Men logit Women logit Men LPM Women LPM

Primary education 0.45∗∗ 0.15 0.07∗∗ 0.02
(0.17) (0.18) (0.03) (0.03)

Junior secondary 0.58∗∗ 0.56∗∗ 0.10∗∗ 0.10∗∗

education (0.20) (0.17) (0.04) (0.03)

Beyond senior 1.15∗∗∗ 0.90∗∗∗ 0.24∗∗∗ 0.19∗∗∗

secondary education (0.21) (0.15) (0.04) (0.03)

Currently study −0.69∗∗∗ −0.26 −0.11∗∗∗ −0.05
(0.19) (0.24) (0.03) (0.04)

Age 0.09∗∗ 0.19∗∗∗ 0.01∗ 0.02∗∗∗

(0.03) (0.03) (0.01) (0.003)

Age squared −0.001∗∗ −0.002∗∗∗ −0.0002∗∗ −0.0003∗∗∗

(0.0004) (0.0005) (0.0001) (0.0000)

Islam −0.44∗ −0.42∗ −0.06∗ −0.04∗

(0.19) (0.19) (0.03) (0.02)

Other religion −0.27 −0.06 −0.03 0.004
(0.58) (0.86) (0.06) (0.06)

Married or partner 0.14 −0.61∗∗∗ 0.02 −0.08∗∗∗

(0.17) (0.10) (0.03) (0.02)

Disability −0.41• −0.51• −0.05∗ −0.05∗

(0.23) (0.26) (0.03) (0.02)

Urban 1.45∗∗∗ 1.10∗∗∗ 0.28∗∗∗ 0.15∗∗∗

(0.20) (0.18) (0.04) (0.03)

Small child −0.03 −0.18 −0.01 −0.02
(0.12) (0.13) (0.02) (0.01)

HH size −0.08∗ −0.10∗∗ −0.01∗ −0.01∗∗∗

(0.03) (0.03) (0.005) (0.003)

Constant −2.96∗∗∗ −4.35∗∗∗ −0.004 −0.10
(0.65) (0.66) (0.10) (0.07)

Observations 6,209 7,169 6,209 7,169

Note: dummies for regions are also included in the model
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table B.2: Nigeria - full formal employment model

Dependent variable:

formal emp

Men logit Women logit Men LPM Women LPM

Primary education 0.74∗∗∗ 0.26∗∗∗ 0.16∗∗∗ 0.06∗∗∗

(0.06) (0.05) (0.01) (0.01)

Junior secondary 0.85∗∗∗ 0.30∗∗∗ 0.18∗∗∗ 0.07∗∗∗

education (0.08) (0.07) (0.02) (0.02)

Beyond senior 0.72∗∗∗ 0.37∗∗∗ 0.15∗∗∗ 0.08∗∗∗

secondary education (0.06) (0.05) (0.01) (0.01)

Currently study −1.30∗∗∗ −1.42∗∗∗ −0.27∗∗∗ −0.29∗∗∗

(0.07) (0.09) (0.01) (0.02)

Age 0.18∗∗∗ 0.19∗∗∗ 0.04∗∗∗ 0.04∗∗∗

(0.01) (0.01) (0.002) (0.002)

Age squared −0.002∗∗∗ −0.002∗∗∗ −0.0004∗∗∗ −0.0005∗∗∗

(0.0001) (0.0001) (0.0000) (0.0000)

Islam 0.34∗∗∗ 0.28∗∗∗ 0.06∗∗∗ 0.06∗∗∗

(0.07) (0.06) (0.01) (0.01)

Other religion 0.07 −0.09 0.01 −0.02
(0.17) (0.20) (0.03) (0.05)

Married or partner 0.42∗∗∗ 0.09∗ 0.08∗∗∗ 0.02•

(0.06) (0.05) (0.01) (0.01)

Disability −0.69∗∗∗ −0.51∗∗∗ −0.15∗∗∗ −0.12∗∗∗

(0.09) (0.08) (0.02) (0.02)

Urban 0.51∗∗∗ 0.21∗∗∗ 0.10∗∗∗ 0.05∗∗∗

(0.06) (0.05) (0.01) (0.01)

Small child 0.09∗ 0.06 0.02∗ 0.01
(0.05) (0.04) (0.01) (0.01)

HH size −0.04∗∗∗ −0.01∗ −0.01∗∗∗ −0.003∗

(0.01) (0.01) (0.001) (0.001)

Constant −3.67∗∗∗ −3.97∗∗∗ −0.26∗∗∗ −0.38∗∗∗

(0.24) (0.20) (0.05) (0.04)

Observations 23,817 26,618 23,817 26,618

Note: dummies for regions are also included in the model
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table B.3: Sierra Leone - full formal employment model

Dependent variable:

formal emp

Men logit Women logit Men LPM Women LPM

Primary education 0.63∗∗∗ 0.54∗∗∗ 0.14∗∗∗ 0.12∗∗∗

(0.11) (0.11) (0.02) (0.02)

Junior secondary 0.65∗∗∗ 0.34∗∗ 0.13∗∗∗ 0.07∗∗

education (0.10) (0.11) (0.02) (0.02)

Beyond senior 0.73∗∗∗ 0.24∗ 0.15∗∗∗ 0.05∗

secondary education (0.09) (0.11) (0.02) (0.02)

Age 0.21∗∗∗ 0.21∗∗∗ 0.04∗∗∗ 0.04∗∗∗

(0.02) (0.02) (0.004) (0.003)

Age squared −0.002∗∗∗ −0.002∗∗∗ −0.0005∗∗∗ −0.0005∗∗∗

(0.0002) (0.0002) (0.0000) (0.0000)

Currently study −1.41∗∗∗ −1.19∗∗∗ −0.23∗∗∗ −0.22∗∗∗

(0.15) (0.18) (0.02) (0.03)

Islam 0.05 0.06 0.01 0.01
(0.09) (0.09) (0.02) (0.02)

Married or partner 0.75∗∗∗ 0.19∗∗ 0.14∗∗∗ 0.04∗∗

(0.10) (0.07) (0.02) (0.01)

Disability −0.70∗∗∗ −0.30 −0.12∗∗∗ −0.06•

(0.20) (0.19) (0.03) (0.03)

Urban 1.41∗∗∗ 1.29∗∗∗ 0.28∗∗∗ 0.28∗∗∗

(0.15) (0.13) (0.03) (0.03)

Small child −0.02 −0.14∗ −0.01 −0.03∗

(0.08) (0.07) (0.02) (0.01)

HH size −0.04∗∗∗ 0.005 −0.01∗∗∗ 0.001
(0.01) (0.01) (0.002) (0.002)

Constant −5.27∗∗∗ −5.18∗∗∗ −0.49∗∗∗ −0.53∗∗∗

(0.43) (0.40) (0.07) (0.07)

Observations 8,340 9,737 8,340 9,737

Note: dummies for regions are also included in the model
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table B.4: Ethiopia - full unemployment model

Dependent variable:

unemp inactive

Men logit Women logit Men LPM Women LPM

Primary education −0.05 0.27 −0.01 0.06
(0.18) (0.17) (0.03) (0.04)

Junior secondary 0.16 0.04 0.03 0.01
education (0.20) (0.18) (0.03) (0.04)

Beyond senior −0.20 −0.35∗ −0.04 −0.08∗

secondary education (0.23) (0.16) (0.04) (0.04)

Currently study 0.59∗∗∗ 0.28 0.11∗∗∗ 0.06
(0.14) (0.24) (0.03) (0.05)

Age −0.05 −0.16∗∗∗ −0.01 −0.04∗∗∗

(0.03) (0.02) (0.004) (0.01)

Age squared 0.001 0.002∗∗∗ 0.0001 0.0005∗∗∗

(0.0003) (0.0003) (0.0000) (0.0001)

Islam 0.25 0.55∗∗∗ 0.03 0.13∗∗∗

(0.20) (0.16) (0.03) (0.04)

Other religion 0.83∗ 0.45 0.12• 0.11
(0.40) (0.48) (0.07) (0.11)

Married or partner −0.62∗∗∗ 0.10 −0.10∗∗∗ 0.02
(0.13) (0.10) (0.02) (0.02)

Disability 1.03∗∗∗ 0.36• 0.17∗∗∗ 0.08•

(0.24) (0.19) (0.04) (0.04)

Urban 1.36∗∗∗ 0.81∗∗∗ 0.22∗∗∗ 0.19∗∗∗

(0.21) (0.17) (0.04) (0.04)

Small child −0.05 0.09 −0.004 0.02
(0.15) (0.10) (0.02) (0.02)

HH size −0.002 0.01 −0.0002 0.002
(0.02) (0.02) (0.003) (0.005)

Constant −0.48 2.33∗∗∗ 0.38∗∗∗ 1.04∗∗∗

(0.58) (0.47) (0.09) (0.11)

Observations 6,209 7,169 6,209 7,169

Note: dummies for regions are also included in the model
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table B.5: Nigeria - full unemployment model

Dependent variable:

unemp inactive

Men logit Women logit Men LPM Women LPM

Primary education −0.35∗∗ −0.43∗∗∗ −0.03∗∗∗ −0.07∗∗∗

(0.11) (0.07) (0.01) (0.01)

Junior secondary −0.29∗ −0.37∗∗∗ −0.04∗∗∗ −0.06∗∗∗

education (0.12) (0.09) (0.01) (0.01)

Beyond senior SS 0.36∗∗∗ −0.06 0.03∗∗∗ −0.01
secondary education (0.09) (0.06) (0.01) (0.01)

Currently study 1.64∗∗∗ 1.50∗∗∗ 0.33∗∗∗ 0.33∗∗∗

(0.07) (0.09) (0.01) (0.02)

Age −0.21∗∗∗ −0.19∗∗∗ −0.03∗∗∗ −0.04∗∗∗

(0.01) (0.01) (0.002) (0.002)

Age squared 0.003∗∗∗ 0.002∗∗∗ 0.0003∗∗∗ 0.0004∗∗∗

(0.0002) (0.0001) (0.0000) (0.0000)

Islam −0.22∗ 0.66∗∗∗ −0.02∗ 0.12∗∗∗

(0.08) (0.07) (0.01) (0.01)

Other religion −0.40 −0.29 −0.04• −0.04
(0.25) (0.25) (0.02) (0.03)

Married or partner − 1.07∗∗∗ −0.17∗∗ −0.12∗∗∗ −0.03∗∗

(0.09) (0.05) (0.01) (0.01)

Disability 1.16∗∗∗ 0.51∗∗∗ 0.14∗∗∗ 0.09∗∗∗

(0.12) (0.09) (0.02) (0.02)

Urban 0.59∗∗∗ 0.36∗∗∗ 0.07∗∗∗ 0.06∗∗∗

(0.07) (0.06) (0.01) (0.01)

Small child −0.36∗∗∗ −0.05 −0.01∗∗ −0.01
(0.09) (0.05) (0.01) (0.01)

HH size 0.04∗∗∗ 0.02∗∗ 0.01∗∗∗ 0.003∗∗

(0.01) (0.01) (0.001) (0.001)

Constant 0.57• 2.25∗∗∗ 0.50∗∗∗ 0.92∗∗∗

(0.33) (0.22) (0.04) (0.04)

Observations 23,817 26,618 23,817 26,618

Note: dummies for regions are also included in the model
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table B.6: Sierra Leone - full unemployment model

Dependent variable:

unem inactive

Men logit Women logit Men LPM Women LPM

Primary education −0.10 0.12 −0.03• 0.01
(0.14) (0.11) (0.02) (0.02)

Junior secondary 0.24∗ 0.46∗∗∗ 0.03 0.09∗∗∗

education (0.12) (0.10) (0.02) (0.02)

Beyond senior 0.25∗ 0.51∗∗∗ 0.03• 0.11∗∗∗

secondary education (0.11) (0.11) (0.01) (0.02)

Age −0.24∗∗∗ −0.25∗∗∗ −0.03∗∗∗ −0.04∗∗∗

(0.02) (0.02) (0.003) (0.003)

Age squared 0.003∗∗∗ 0.003∗∗∗ 0.0004∗∗∗ 0.001∗∗∗

(0.0003) (0.0002) (0.0000) (0.0000)

Currently studying 1.15∗∗∗ 0.90∗∗∗ 0.26∗∗∗ 0.21∗∗∗

(0.13) (0.15) (0.02) (0.03)

Islam −0.15 0.04 −0.02 0.01
(0.12) (0.10) (0.02) (0.02)

Married or partner −1.14∗∗∗ −0.53∗∗∗ −0.19∗∗∗ −0.10∗∗∗

(0.11) (0.07) (0.02) (0.01)

Disability 1.12∗∗∗ 1.16∗∗∗ 0.15∗∗∗ 0.20∗∗∗

(0.22) (0.21) (0.04) (0.04)

Urban 1.19∗∗∗ 0.78∗∗∗ 0.14∗∗∗ 0.12∗∗∗

(0.15) (0.12) (0.02) (0.02)

Small child −0.19 0.10 −0.01 0.01
(0.13) (0.08) (0.01) (0.01)

HH size 0.06∗∗∗ 0.01 0.01∗∗∗ 0.002
(0.01) (0.01) (0.002) (0.002)

Constant 2.34∗∗∗ 3.24∗∗∗ 0.79∗∗∗ 1.03∗∗∗

(0.47) (0.34) (0.07) (0.06)

Observations 8,340 9,737 8,340 9,737

Note: dummies for regions are also included in the model
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table B.7: Ethiopia - full subsistence farming model

Dependent variable:

subsist farm

Men logit Women logit Men LPM Women LPM

Primary education −0.29• −0.47• −0.06∗ −0.08∗

(0.18) (0.24) (0.03) (0.03)

Junior secondary −0.81∗∗∗ −0.82∗∗ −0.14∗∗∗ −0.11∗∗∗

education (0.20) (0.28) (0.03) (0.03)

Beyond senior −1.77∗∗∗ −1.58∗∗∗ −0.20∗∗∗ −0.11∗∗∗

secondary education (0.28) (0.38) (0.03) (0.02)

Currently study −0.07 −0.10 −0.002 −0.01
(0.19) (0.34) (0.03) (0.04)

Age −0.05 0.08∗∗ −0.01 0.02∗∗

(0.03) (0.03) (0.01) (0.01)

Age squared 0.001• −0.001∗∗ 0.0001 −0.0002∗∗

(0.0004) (0.0004) (0.0001) (0.0001)

Islam 0.19 −0.46∗ 0.03 −0.09∗

(0.23) (0.20) (0.03) (0.04)

Other religion −0.53 −0.58 −0.09 −0.11
(0.34) (0.55) (0.06) (0.12)

Married or partner 0.56∗∗ 0.34∗∗ 0.08∗∗ 0.06∗∗

(0.19) (0.12) (0.03) (0.02)

Disability −0.65∗∗ −0.16 −0.11∗∗ −0.03
(0.24) (0.21) (0.04) (0.04)

Urban −2.56∗∗∗ −1.99∗∗∗ −0.50∗∗∗ −0.34∗∗∗

(0.22) (0.25) (0.03) (0.03)

Small child 0.06 −0.01 0.01 −0.003
(0.15) (0.11) (0.02) (0.02)

HH size 0.08∗ 0.05• 0.01∗ 0.01∗

(0.03) (0.03) (0.01) (0.005)

Constant −3.21∗∗ −4.76∗∗∗ 0.63∗∗∗ 0.07
(1.17) (0.75) (0.09) (0.10)

Observations 6,209 7,169 6,209 7,169

Note: dummies for regions are also included in the model
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table B.8: Nigeria - full subsistence farming model

Dependent variable:

subsist farm

Men logit Women logit Men LPM Women LPM

Primary education −0.53∗∗∗ −0.07 −0.13∗∗∗ 0.01
(0.07) (0.07) (0.01) (0.01)

Junior secondary −0.57∗∗∗ −0.22∗ −0.14∗∗∗ −0.01
education (0.09) (0.09) (0.01) (0.01)

Beyond senior −0.94∗∗∗ −0.78∗∗∗ −0.18∗∗∗ −0.07∗∗∗

secondary education (0.07) (0.08) (0.01) (0.01)

Currently study −0.51∗∗∗ −0.61∗∗∗ −0.06∗∗∗ −0.04∗∗∗

(0.09) (0.13) (0.01) (0.01)

Age −0.08∗∗∗ −0.03∗∗ −0.01∗∗∗ −0.004∗∗

(0.01) (0.01) (0.002) (0.001)

Age squared 0.001∗∗∗ 0.001∗∗∗ 0.0002∗∗∗ 0.0001∗∗∗

(0.0001) (0.0001) (0.0000) (0.0000)

Islam −0.33∗∗∗ −1.90∗∗∗ −0.04∗∗∗ −0.17∗∗∗

(0.09) (0.11) (0.01) (0.01)

Other religion 0.16 0.10 0.03 0.07
(0.19) (0.25) (0.03) (0.05)

Married or partner 0.26∗∗∗ 0.13∗ 0.04∗∗∗ 0.01
(0.08) (0.06) (0.01) (0.01)

Disability 0.03 0.09 0.01 0.03∗

(0.10) (0.09) (0.02) (0.01)

Urban −1.40∗∗∗ −1.32∗∗∗ −0.17∗∗∗ −0.11∗∗∗

(0.10) (0.10) (0.01) (0.01)

Small child −0.06 −0.01 −0.01 −0.002
(0.05) (0.06) (0.01) (0.01)

HH size 0.02∗ −0.003 0.002• −0.001
(0.01) (0.01) (0.001) (0.001)

Constant 1.93∗∗∗ 0.76∗∗ 0.76∗∗∗ 0.46∗∗∗

(0.27) (0.24) (0.04) (0.03)

Observations 23,817 26,618 23,817 26,618

Note: dummies for regions are also included in the model
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table B.9: Sierra Leone - full subsistence farming model

Dependent variable:

subsist farm

Men logit Women logit Men LPM Women LPM

Primary education −0.56∗∗∗ −0.77∗∗∗ −0.11∗∗∗ −0.13∗∗∗

(0.13) (0.12) (0.02) (0.02)

Junior secondary −1.02∗∗∗ −1.46∗∗∗ −0.16∗∗∗ −0.16∗∗∗

education (0.13) (0.17) (0.02) (0.02)

Beyond senior −1.61∗∗∗ −2.55∗∗∗ −0.18∗∗∗ −0.15∗∗∗

secondary education (0.14) (0.30) (0.02) (0.02)

Age −0.05∗ 0.02 −0.01∗ 0.003
(0.02) (0.02) (0.003) (0.003)

Age squared 0.001∗ −0.0003 0.0001∗ −0.0001
(0.0003) (0.0003) (0.0000) (0.0000)

Currently study −0.28 0.21 −0.02 0.02
(0.20) (0.21) (0.02) (0.02)

Islam 0.08 −0.14 0.01 −0.02
(0.14) (0.14) (0.02) (0.02)

Married or partner 0.49∗∗∗ 0.51∗∗∗ 0.05∗∗∗ 0.06∗∗∗

(0.13) (0.10) (0.01) (0.01)

Disability −0.26 −0.78∗∗∗ −0.03 −0.15∗∗∗

(0.23) (0.21) (0.03) (0.04)

Urban −2.18∗∗∗ −2.00∗∗∗ −0.42∗∗∗ −0.39∗∗∗

(0.16) (0.15) (0.03) (0.02)

Small child 0.09 0.10 0.02 0.02
(0.09) (0.07) (0.01) (0.01)

HH size −0.01 −0.03∗ −0.001 −0.003•

(0.02) (0.02) (0.002) (0.002)

Constant 1.18∗ −0.15 0.70∗∗∗ 0.50∗∗∗

(0.47) (0.42) (0.06) (0.06)

Observations 8,340 9,737 8,340 9,737

Note: dummies for regions are also included in the model
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table C.1: Ethiopia - multinomial model

Males Females

Formal Subsistence Formal Subsistence
employment farming employment farming

Primary education 0.301 −0.129 0.013 −0.468•

(0.201) (0.203) (0.191) (0.250)

Junior secondary 0.244 −0.681∗∗ 0.409∗ −0.724∗∗

education (0.225) (0.220) (0.176) (0.293)

Beyond senior 0.664∗∗ −1.349∗∗∗ 0.740∗∗∗ − 1.337∗∗∗

secondary education (0.228) (0.291) (0.154) (0.397)

Age 0.098∗∗ −0.003 0.221∗∗∗ 0.121∗∗∗

(0.037) (0.035) (0.033) (0.031)

Age squared −0.001∗∗ −0.0001 −0.003∗∗∗ − 0.001∗∗∗

(0.0004) (0.0004) (0.0004) (0.0004)

Currently study −0.770∗∗∗ −0.394∗ −0.289 − 0.179
(0.177) (0.195) (0.248) (0.352)

Islam −0.480∗ −0.071 −0.593∗∗ −0.557∗∗

(0.208) (0.253) (0.193) (0.203)

Other religion −0.819 −0.898∗ −0.274 −0.619
(0.634) (0.400) (0.827) (0.547)

Married or partner 0.492∗∗∗ 0.828∗∗∗ −0.535∗∗∗ 0.220•

(0.148) (0.194) (0.108) (0.127)

Disability −0.989∗∗∗ −1.072∗∗∗ −0.601∗ − 0.256
(0.276) (0.277) (0.267) (0.222)

Urban −0.029 −2.568∗∗∗ 0.524∗∗ − 1.856∗∗∗

(0.226) (0.253) (0.188) (0.259)

Small child − 0.027 0.073 −0.201 − 0.048
(0.156) (0.186) (0.138) (0.116)

HH size −0.050• −0.053 −0.083∗∗ 0.031
(0.029) (0.034) (0.030) (0.027)

Constant −1.652∗∗ −3.228∗∗ −4.332∗∗∗ − 4.995∗∗∗

(0.693) (1.184) (0.660) (0.767)

Observations 6,209 7,169

Note: dummies for regions are also included in the model
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table C.2: Nigeria - multinomial model

Males Females

Formal Subsistence Formal Subsistence
employment farming employment farming

Primary education 0.634∗∗∗ 0.025 0.443∗∗∗ 0.262∗∗

(0.113) (0.116) (0.070) (0.085)

Junior secondary 0.567∗∗∗ −0.097 0.373∗∗∗ 0.051
education (0.119) (0.127) (0.089) (0.110)

Beyond senior −0.005 −0.951∗∗∗ 0.187∗∗ −0.652∗∗∗

secondary education (0.088) (0.096) (0.058) (0.087)

Age 0.241∗∗∗ 0.111∗∗∗ 0.216∗∗∗ 0.108∗∗∗

(0.015) (0.018) (0.012) (0.015)

Age squared −0.003∗∗∗ −0.001∗∗∗ −0.002∗∗∗ − 0.001∗∗∗

(0.0002) (0.0002) (0.0001) (0.0001)

Currently study −1.717∗∗∗ −1.459∗∗∗ −1.571∗∗∗ − 1.246∗∗∗

(0.076) (0.094) (0.097) (0.135)

Islam 0.315∗∗∗ −0.075 −0.339∗∗∗ −2.113∗∗∗

(0.086) (0.113) (0.072) (0.123)

Other religion 0.341 0.451 0.205 0.252
(0.264) (0.279) (0.261) (0.326)

Married or partner 1.041∗∗∗ 1.133∗∗∗ 0.161∗∗ 0.248∗∗∗

(0.095) (0.108) (0.056) (0.071)

Disability −1.250∗∗∗ −0.935∗∗∗ −0.617∗∗∗ − 0.320∗∗

(0.120) (0.138) (0.097) (0.110)

Urban −0.311∗∗∗ −1.652∗∗∗ −0.174∗∗ − 1.436∗∗∗

(0.067) (0.112) (0.061) (0.117)

Small child 0.392∗∗∗ 0.304∗∗ 0.056 − 0.020
(0.093) (0.100) (0.047) (0.064)

HH size −0.052∗∗∗ −0.022∗ −0.018∗∗ − 0.015
(0.007) (0.009) (0.006) (0.009)

Constant −2.048∗∗∗ 0.901∗ −3.342∗∗∗ − 0.762∗∗

(0.339) (0.389) (0.233) (0.282)

Observations 23,817 26,618

Note: dummies for regions are also included in the model
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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Table C.3: Sierra Leone - multinomial model

Males Females

Formal Subsistence Formal Subsistence
employment farming employment farming

Primary education 0.294∗ −0.356∗ 0.155 −0.681∗∗∗

(0.144) (0.169) (0.116) (0.138)

Junior secondary 0.075 −0.971∗∗∗ −0.096 −1.524∗∗∗

education (0.124) (0.166) (0.105) (0.178)

Beyond senior 0.074 −1.581∗∗∗ −0.184 −2.683∗∗∗

secondary education (0.106) (0.173) (0.110) (0.306)

Age 0.281∗∗∗ 0.145∗∗∗ 0.288∗∗∗ 0.190∗∗∗

(0.025) (0.030) (0.020) (0.023)

Age squared −0.003∗∗∗ −0.002∗∗∗ −0.003∗∗∗ − 0.002∗∗∗

(0.0003) (0.0003) (0.0002) (0.0003)

Currently study −1.375∗∗∗ −0.647∗∗ −1.072∗∗∗ − 0.081
(0.145) (0.204) (0.171) (0.221)

Islam 0.139 0.180 0.011 −0.133
(0.112) (0.178) (0.099) (0.157)

Married or partner 1.128∗∗∗ 1.244∗∗∗ 0.435∗∗∗ 0.760∗∗∗

(0.113) (0.158) (0.071) (0.103)

Disability −1.241∗∗∗ −1.070∗∗∗ −0.968∗∗∗ − 1.315∗∗∗

(0.243) (0.284) (0.224) (0.254)

Urban −0.190 −2.321∗∗∗ 0.123 − 1.919∗∗∗

(0.156) (0.185) (0.132) (0.175)

Small child 0.179 0.235 −0.153 − 0.010
(0.130) (0.145) (0.092) (0.093)

HH size −0.060∗∗∗ −0.046∗ −0.004∗∗ − 0.033•

(0.012) (0.018) (0.011) (0.017)

Constant −4.356∗∗∗ −1.083• −5.096∗∗∗ − 2.431∗∗∗

(0.520) (0.602) (0.407) (0.446)

Observations 8,340 9,737

Note: dummies for regions are also included in the model
•p<0.1; ∗p<0.05; ∗∗p<0.01 ; ∗∗∗p<0.001
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