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Abstract:  Labour engagement, underutilization and unemployment has dominated 
discourse in development literature in developing economies. It tangentially dic-
tates the direction of migration, gross domestic output and in some cases, youth 
restiveness. This study investigated the unique relationship between investment in 
human capital proxied by spending in education and health and its effects on youth 
employment outcomes in Sub-Saharan Africa (SSA). Annual data spanning 1995– 
2017 were obtained from 40 SSA countries comprising 920 macro panel observa-
tions. The bootstrap-based bias correction for the panel fixed effects estimation 
technique was employed to improve on the analytical corrections. Findings suggest 
that human capital investment comprising private and government health expen-
ditures, primary, secondary and tertiary education expenditures were found to have 
varying significant impact on youth employment in SSA. The policy implication is 
that to reverse the perennial problem of youth unemployment in SSA would require 
serial consistent disproportionate investment more in education than in health.
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1. Introduction
Youth employment is widely considered as a veritable tool for social stability and economic growth 
in the global discourse; hence job opportunities for youths are held as priority in nations across the 
globe (International Labour Organization (ILO), 2019; Mueller, 2019). Youth employment as con-
ceptualized by International Labour Organisation (ILO) and United Nations Educational, Scientific 
and Cultural Organization (UNESCO) is the engagement of persons between 15 and 24 age cohorts 
in productive activities. In other words, it is operational when persons within this age bracket (15– 
24) are gainfully working for pay. Albeit, the UN Habitat and the African Youth Charter (AYC) define 
youths as persons between 15 and 35 years; this study adopts the former’s conceptualization of 
youth as comprising people (youths or young people) between the ages of 15 and 24 as its 
operational definition. Expectedly, the potentials, opportunities and implications of youths’ activ-
ities in the labour market have attracted the interest of labour specialists in the literature (Baah- 
Boateng, 2015; International Labour Organisation, 2010; Kwon, 2009; Tacoli et al., 2015).

Available statistics from International Labour Organization (ILO; 2020) shows that about 
1.15 billion (590 million male and 560 million female) of the world’s population are youth, and 
more than half of them live in developing countries located in Africa, Southern Asia and Latin 
America. Incidentally, about 60% of African population is below 25 years, making it the world’s 
continent with most youth. Sub-Saharan Africa (SSA) is the region with most youth accounting for 
approximately 20% of the world’s youth population numbering above 230 million. The projection is 
that this figure for Sub-Saharan African youth will upsurge by 42% by the end of 2030. In addition, 
SSA holds the world’s highest population growth rate (2.7%). Inadmissibly, it has become awful 
that roughly half of these statistics which could be leveraged on as enormous asset for SSA are not 
gainfully engaged in productive economic activities. This provokes the question, why is youth 
unemployment this high in SSA? Respective economies in SSA have been struggling with the 
challenges of youth unemployment with some ruinous consequences, among which are ever 
increasing restiveness, violence and crime rate (Anowor et al., 2019; Barford & Cieslik, 2019; 
Barford et al., 2021; Onodugo et al., 2017). Additionally, SSA recorded the highest rate of global 
working-poor youth at nearly 70% (Atif, 2020).

More so, the young workers and women (as observed by the 2016 report of ILO) in the region risk the 
highest probabilities of employment instability, job loss and of living below the poverty line than the 
adult and male workers. This is evident when considering the successive increasing number of depen-
dants within the region. Besides the working-poor youth in SSA, most young people in SSA appear to lack 
sufficient skills, competence, health, proficiencies and qualifications to competitively fit into the modern 
labour market. The general lack of experience on the part of the youth as noted in Baah-Boateng (2015) 
in the labour market throw up exclusive obstacles to securing reasonable engagements. This obviously 
aggravates their chances of securing employments subsequently exacerbating the already high youth 
unemployment faced in the region. The barriers facing these people in securing quality jobs after school 
increases their vulnerability in society and makes them liable to social vices and source of conflicts and 
civil disorders (Baah-Boateng, 2015). To be exact, the employability of the young people in SSA ought to 
transcend beyond economic growth analysis and political rhetoric of providing employment. 
Nonetheless, this study proposes the need to also be worried about the youth possessing the right 
human capital to absorb and attract employment opportunities. Obviously, the foregoing highlights 
considerable human capital issues in attending to the labour market challenges of the youth in SSA, 
which draws attention to the education, skills, knowledge, experiences, health, vigor and vitality pos-
sessed by youth cohorts. The aforementioned brings to spotlight the research question, what are the 
chances of youth employment across SSA countries with precise investment in human capital?

The strategic position of human capital in economic development began to gain relevance with 
the emergence of the endogenous growth theory which submits that human capital investment, 
innovation, knowledge, and sound health are key predictors of economic growth. This implies that 
such growth rate of per capita income/output depends on the growth rate of human capital 
(Anowor et al., 2020; Danquah & Ouattara, 2014; Engelbrecht, 2002; Onodugo et al., 2013). 
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Arguments around growth determinants like those of Becker (1962), G. Becker (1964a), Romer 
(1986, 1990), Lucas (1988), Rebelo (1991), Barro (1991, 2001), Aghion and Howitt (1997), have 
always been that knowledge, skills, health as well as education are inputs to economic production 
represented in labour which inevitably raises output and intensifies an economy’s capacity to 
advance and to embrace modern technologies. Incidentally, the youths are the most critical 
segment of the population concerned with acquisitions of human capital resources given the 
fact that they are better favoured to create more wealth in the society if fully engaged. This is 
so because they stand to be more productive on the account that they are more energetic and 
have more years to put into productive activities than the adults. Hence, SSA could improve her 
productivity and output by engaging (employing) her surplus youthful population.

Therefore, this study is particularly concerned, as its objective, if the required investments 
needed to ensure the realization of the desired proportion of youth employment in SSA are 
attainable. This gives the credibility to worry about the extent human capital investment has 
influenced youth employment across the region, and to ask question like: what is the effect of 
human capital investment on youth employment across SSA countries? This study is also worried 
about the growing number, as reported in International Labour Organization (ILO; 2020), of 
unemployed persons in the region which accounts for increasing tendencies of youth migrating 
out of Africa in recent time, poverty, youth restiveness, crime and criminality and persisting 
underdevelopment. Moreover, the fact that there has been a paucity of empirical studies on 
human capital investment and youth employment in SSA is also another motivation behind this 
study. A number of studies (Agbarakwe et al., 2018; Agrawal et al., 2015; Aleksynska & Schindler,  
2011; Danquah & Ouattara, 2014; Fashoyin & Tiraboschi, 2011) attempted to explain the missing 
links between education and labour market in some areas of the globe but with limited focus on 
Africa or SSA. What is more, there is limited attention on youth employment or on partial analysis 
of how investment in human capital impacts youth employment in SSA. However, an earlier work 
(Anowor et al., 2020) on healthcare financing in ECOWAS Sub-region paid much attention on 
output per capita but did not bother on its effects on youth employment. Some other studies on 
human capital, even as they are country specific, like Olaniyan and Okemakinde (2008), Oluwatobi 
and Ogunrinola (2011), and Eme et al. (2014), Odior (2014) directed attentions to productivity and 
growth but not a bit on youth employment. Others like Kwon (2009), International Labour 
Organisation (2010), Baah-Boateng (2015), Tacoli et al. (2015) investigated, though not across 
SSA countries, the opportunities of young people at the labour market. The empirical studies above 
adopted different econometric methods, data, periods, countries and region. Consequently, this 
opens the significance and necessity for further research which also motivates this study to 
employ the bootstrap-based bias correction for the panel fixed effects estimation technique to 
make certain the effects of human capital investment on youth employment in SSA region.

Obviously, this study is designed to identify a perspective for tackling the issues of human capital 
investment and youth employment in SSA. The data used span 1995 to 2017, 23 macro panel 
series from 40 SSA countries. The countries included were: Angola, Benin, Botswana, Burkina Faso, 
Burundi, Cameroon, Central African Republic, Chad, Comoros, Congo Democratic Republic, Congo 
Republic, Cote d’Ivoire, Equatorial Guinea, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, 
Kenya, Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania, Mauritius, Mozambique, Namibia, 
Niger, Nigeria, Rwanda, Senegal, Sierra Leone, South Africa, Sudan, Tanzania, Togo, Uganda and 
Zambia. The choice of these countries stems from the challenges of accessing information for all 
the variables in the model for some of the countries not included. Besides, it becomes pertinent to 
exclude some countries from the analysis because they had too few observations per annum or 
they had observations per year quite far apart to be useful. The eight countries not included in the 
list are: Cabo Verde, Eritrea, Eswatini (Formerly known as Swaziland), Sao Tome and Principe, 
Seychelldees, Somalia, South Sudan and Zimbabwe. The period (1995–2017) for the time series 
was chosen based on availability of data and also economies in sub-Sahara Africa within this 
period engaged in more openness following the advent of structural adjustment pro-
grammes (SAP).
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2. Literature
The basic assumptions of human capital of a person or group of persons consist theoretically and 
practically of dexterities, experiences, proficiencies, deftness, verve and abilities in addition to the 
health conditions of the person(s) or population in the production process of commodities. 
A plethora of empirical scholarly work evidence that human capital investments could press 
forward productivity and accelerate economic development (Mincer, 1996; Aleksynska & 
Schindler, 2011; Anowor et al., 2020; Danquah & Ouattara, 2014; Hammed et al., 2019; 
McDonald & Roberts, 2002; Onodugo et al., 2013). The grounds above necessitated this investiga-
tion on how investment in human capital can influence youth employment in SSA. The neoclassical 
growth model of Solow (1956) and Swan (1956) shows that the effect of diminishing returns would 
finally cause economic growth to come to a halt in the absence of technological progress. Aghion 
and Howitt (1992, 1997) establish that technological progress with its labour-saving nature could 
displace workers from employment in the short-run; however, it bestows greater opportunities that 
could enrich the population because productivity growth will spur demand and therefore prompt 
the creation of new jobs. The foregoing therefore seems to be submitting that youth employment 
in SSA will increase and that the SSA youth with the right amount of human capital can be 
efficiently employed into the productive process as new jobs are created. The pro-Schumpeterian 
endogenous growth models as theorize by Segerstrom et al. (1990), Aghion and Howitt (1992), 
Caballero and Hammour (1996), and Bartelsman et al. (2004) have brought to light the conse-
quence of the contribution of human capital by exploitation of knowledge in new ways, which 
thereby positively affect productivity.

Health and education as demonstrate by Schultz (1999) are not only valuable on their own but 
they can also be considered as human capital investment which navigates the economy to an 
advanced state in the future. Hence, the summation of investments in education, health, on-the- 
job training and other spending which improves the productivity of labour and the value of labour 
in the labour market is referred to as investment in human capital (Becker, 1964a; Schultz, 1961). 
Soares (2014) also posits that spending on education and health has positive impact on produc-
tivity as a result improve human capital. The endogenous growth models of Romer (1986, 1990), 
Lucas (1988), Rebelo (1991) and Barro (1991, 2001) propose that an economy can grow unim-
peded as long as it does not run out of technological advancement driven by newly improved 
human capital acquired through investments in education, health, research and development 
(R&D), on-the-job training, among others. Apparently, the more-educated, more-skilled and heal-
thier workers are preconditioned to be more employable than their less-educated, less-skilled and 
weaker contemporaries in a labour market where wages reveal the marginal product of workers.

The results from the study for eight SSA countries by Assaad and Levison (2013) indicate that 
approximately between 1.5% and 28.8% of young people never had formal education. The result 
further reveals that approximately one out of three young people in Benin, Madagascar and 
Zambia have some schooling but left (dropped out) before completion; while more than 50% of 
the youth in Malawi, Togo and Uganda still remain disadvantaged quality access to education with 
no stable job. The low probability of finding decent employment for youth in these countries was 
attributed to lack of required training, basic education and knowledge. Wagner (1890) postulates 
that the expansion of cultural and welfare expenditures is based on the conjecture that society 
would demand more education, more equitable distribution of wealth, and more public services as 
income rises. At this postulation, Wagner (1890) saw expenditures in education and culture as 
required investments for any society. Sweeten et al. (2009), Rees and Mocan (1997) both used 
panel data analysis to investigate respective relationship between unemployment and high school 
dropouts, and community college enrolment. They established a positive effect of unemployment 
on high school dropouts and a negative effect of unemployment on college enrolment. 
Micklewright et al. (1990) found a positive effect of unemployment on early school leaving while 
the time series analysis of Whitefield and Wilson (1991) yields the opposite answer to the same 
question. Also, Fredrickson (1997) obtained a very small effect of unemployment clearly inferior to 
the role played by wages in explaining the demand for higher education.
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In establishing the relationship between economic growth and change in unemployment, Okun 
(1962) empirically found 3:1 relationship between gross national product and rate of unemploy-
ment. Explicitly, Okun’s law advanced a bi-directional relationship between unemployment rate 
and output. This implies that more labour is required to produce more output and as employment 
of labour rises during recovery stage of business cycle, personal income increases which in turn 
increases the aggregate demand as well as the national output. An empirical study based on 
modified Solow growth accounting model by Lee (2003) revealed that human capital accumulation 
in Korea made significant contribution to economic growth. The study emphasizes the position of 
human capital in the total factor productivity and economic growth. It also indicated that total 
factor productivity growth may come as a result of technological advancement. Specifically, 
enhancement of human capital of the youth through investments could impact on employment 
and productivity through technological progress. Keji (2021) employed vector autoregressive and 
Johansen techniques to examine the functional relationship between human capital and economic 
growth, the study concludes that human capital has long-run and significant impact on economic 
growth. Alawamleh et al (2019) carried out a study on the relationship between innovation and 
economic development in Jordan and establishes that innovation is a product of human capital 
investment and that human capital investment is highly relevant in economic development.

From the foregoing, it can be ascertained that human capital investment is relevant in enriching 
the basic indicators of economic development, however, the previous studies are yet to worry 
about the extent human capital investment has touched employment most notably youth employ-
ment. Remarkably, not any has investigated the disaggregated expenditure on education (primary, 
secondary and tertiary) and health (private and public) data in relation to its effect on youth 
employment. Consequently, this study prominently stands out, as its contribution to the extant 
literature and as a move to fill the existing literature gap, to ascertain the extent human capital 
investment has influenced youth employment across SSA.

3. Method and data
Based on the methodological lapses observed from the previous studies, this study employed 
different panel data approaches to estimate the human capital investment youth-employment 
nexus in SSA to ensure robustness of the results across various econometric techniques. In order to 
achieve this, the study employed, first, the Westerlund ECM panel co-integration technique. Then 
because of potential endogeneity problem and potential presence of root mean square error that 
emanates from this technique, the System Generalized Method of Moments (Sys-GMM) would have 
been used (as were applicable to most dynamic panel data studies). However, it has come to light 
that Sys-GMM suffers from the weak instrument problem particularly when the time series is large 
and substantial unobserved heterogeneity and cross-sectional dependence exists (Bun & 
Windmeijer, 2010; Hayakawa, 2009), hence the bootstrap-based bias correction for the panel 
fixed effects (FE) estimator was employed to improve on the analytical correction when the 
variance of the individual effects increases. In addition, SYS-GMM estimator placed emphasize on 
time series effects (Ashley & Sun, 2016), whereas cross-sectional effects are dominant in the 
present study. With the purpose of dispelling this problem and thereby checking for the sensitivity 
of the results, this study complements the internally generated set of instruments with the 
iterative bootstrap-based bias correction for the panel fixed effects (FE) estimator

The framework of the New Endogenous Growth Theory arising from the modification by Romer 
(1986) and Lucas (1988) of the old neoclassical growth theory formed the base of this study. The 
endogenous growth theory recognizes the vital importance of the endogeneity of human capital 
and research & development (R&D) activities in the growth process (Mallick & Moore, 2006).

From the model by Romer (1986), the production function of a firm is in the following form:  
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Y ¼ AðRÞFðRi;Ki; LiÞ; (1) 

where 
A (R) = public stock of knowledge from research and development; 
Ri = stock of results from the stock of expenditure on research and development; 
Ki = capital stock of firm i; 
Li = labour stock of firm i; 
Ri = the technology prevalent at the time in firm i.

A dynamic panel model is specified in line with Mankiw et al. (1992), as adopted in Islam (1995) 
and Armah and Nelson (2008) to estimate the effect of human capital investment on the youth 
employment across SSA countries.

Here, the ratio of youth employment (aged between 15 and 24 years) to the total employment 
(YEit/EMit) is specified as a function of different levels of education expenditures (primary, PE, 
secondary, SE, and tertiary education, TE respectively), private health expenditure (PHE) and public 
health expenditure (GHE). To capture the responsiveness of youth employment to the different 
components of human capital expenditures: PE is a measure of total expenditure on primary 
education as percentage of total expenditure on education, SE is a measure of total expenditure 
on secondary education as percentage of total expenditure on education, TE is a measure of total 
expenditure on tertiary education as percentage of total expenditure on education, PHE is 
a measure of private health expenditure as percentage of total expenditure on health, and GHE 
is a measure of public health expenditure as percentage of total expenditure on health. This is 
controlled by the population growth rate (PGR) which measures the demographic tendency, per 
capital growth rate (GDPpc) that captures the economic environment or the aggregated economic 
performance in country i at time t.

The general dynamic of the above function is presented in the following format:  

YEit=EMit ¼ α0 þ αkXit þ∑Zit þ vt; (2) 

where  

(YE/EM)it = the ratio of youth employment (aged between 15 and 24 years) to the total employ-
ment, in country i, at time t;

Xit = vector of human capital investment variables as defined earlier such as levels of education 
expenditure (primary, PE, secondary, SE, and tertiary education, TE, respectively), private health 
expenditure (PHX) and public health expenditure (GHX);

Zit = a number of controlled which is population growth rate (PGR), that captures the demo-
graphic tendency, per capital growth rate (GDPpc) that captures the economic environment or the 
aggregated economic performance; 

α0 = intercept; 
νit = stochastic error terms.

It is argued in the literature that economic performance increases the stock of human capital 
investment, which in turn increases labour productivity and wages via rise in youth employment 
(Anyanwu, 1998, 2005). The dynamic panel model of equation 2 can be explicitly expanded in the 
following format:  
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ðYEit=EMitÞ ¼ λ0 þ δðYE=EMÞit� 1 þ λ1PEit þ λ2SEit þ λ3TEit þ λ4PHXit þ λ5GHXit þ λ6 ln GDPpcit þ λ7PGRit þ ρit
þ vt; (3) 

where

(YE/EM)it = the ratio of youth employment to the total employment, in country i, at time t;

ðYE=EMÞit� 1= the initial level of youth employment to the total employment in i, at time t;

PEit = expenditure on primary education as percentage of total expenditure on education, in 
country i, at time t;

SEit = expenditure on secondary education as percentage of total expenditure on education, in 
country i, at time t;

TEit = expenditure on tertiary education as percentage of total expenditure on education, in 
country i, at time t;

PHXit = private health expenditure as percentage of total expenditure on health, in country i, at 
time t;

GHXit = public health expenditure as percentage of total expenditure on health, in country i, at 
time t;

GDPpcit = per capital growth rate, a measure of aggregate economic performance;

PGRit = the population growth rate, that captures the demographic tendencies;

ρit = country and period specific effects;

λ0 = the intercept;

νit = the idiosyncratic error or stochastic error terms.

The inclusion of these variables can be justified as follow:

Education and health have been identified by scholars like Becker (1962, 1964b), Romer (1986,  
1990), Lucas (1988), Rebelo (1991), Barro (1991, 2001), and Aghion and Howitt (1997) as key 
human capital variable. We refer to education expenditures as spending on primary, secondary, 
tertiary education, and public and private educational institutions, which include payment for 
services provided by educational institutions. Health (public and out of pocket) expenditure 
involves all expenditures for the provision of health services, nutritional activities and other actions 
designated for health. Spending on education and health has positive impact on productivity as 
a result improve human capital (Soares, 2014). Based on the above claim, this study assumes that 
investment in education and health should improve human capital of the youth and by extension 
increase youth employment.

Per capital growth rate in this study is a measure of aggregate economic performance. Per 
capital growth rate provide a basic measure of the value of output per capita (Anowor et al., 2020). 
Per capital growth rate is a broad measure of economic growth. The assumption of this study is 
that youth employment improves as per capital growth rate increases.
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Population growth rate in this study captures the demographic tendencies. Population growth 
rate is the change in the number of individuals over a specific period of time. This is the expression 
of the ratio between the annual increase in the population size and the total population. This study 
aligns with the theoretical position that a growing population of the labour force provides oppor-
tunities for economic growth while at the same time creating challenges for job creation and 
integration of new labour entrants (youth) among the employed population.

The study used panel datasets from the UNESCO Institute of Statistics (2018 update), ILOSTAT 
database of International Labour Organization, World Bank Edstats/World Development Indicators 
2018 and Penn World data 9.0. The data on GDP growth and human capital investment, including 
expenditures on education and health were extracted from the database of the World Bank 
Edstats/World Development Indicators 2018 and Penn World data 9.0. Data on the demographic 
tendencies were retrieved from Penn World data 9.0. The measure of youth employment used in 
this study was derived from ILO definition (modeled ILO estimate) of youth employment which 
defined youth employment as the share of the employed youth in the total labor force. Stata 14 
was employed for the estimation and analyses.

4. Results and discussion

4.1. Cross-sectional dependence (Cd) analysis
Pesaran cross-sectional dependence (CD) test was employed for this analysis, having N > T, (N = 40 
and T = 23). Pesaran Cross-sectional Dependence (CD) test is a normally distributed test with zero 
mean and constant variance, done under the null hypothesis that suggests cross-section indepen-
dence CD, (CD ~ N(0,1)). Table 1 presents the estimated results of the Pesaran CD test for the study.

The result in Table 1 showed that all the macro panel variables, with the exception of the ratio of 
youth employment to the total employment (YE_EM) and the population growth rate (PGR), 
exhibits cross-sectional independence. Judging with 5% level of significance, the CD-test and 
P-values associating to the variables showed an acceptance of above stated null hypothesis of 
cross-sectional independence of the macro panel data.

4.2. Panel unit root analysis
Testing for unit roots and co-integration in macro panel data is faced with twin problems of 
structural breaks and cross-sectional dependence. Pesaran (2007) proposed panel unit root that 
deals with both structural break and cross-sectional dependency issues. Hence the Pesaran Panel 
Unit Root test is adopted for this analysis. The preference of Pesaran panel unit root test is also 
because of its ability to handle unit root in a dynamic heterogeneous panel. Pesaran method was 
based on augmenting the usual ADF regression with the lagged cross-sectional mean and its first 
difference to capture the cross-sectional dependence that arises through a single factor model. 
This is called the Cross-sectional Augmented Dickey-Fuller (CADF) test. The method requires 
a simple test of disturbance cross-section dependence (CD) for unit root dynamic heterogeneous 

Table 1. Pesaran cross-sectional dependence test result
Variable CD-test P-value Corr Abs(corr)
YE_EM −1.04 0.298 0.008 0.356

GDPpc 110.15 0.000 0.822 0.865

PGR 0.52 0.600 0.004 0.490

PHX 35.90 0.000 0.268 0.424

GHX 12.73 0.000 0.095 0.353

PE 15.76 0.000 0.118 0.425

SE 11.99 0.000 0.090 0.394

TE 12.15 0.000 0.091 0.449
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panels with short T and large N (N > T) like the present study. The null hypothesis for CADF testing 
is that the panel series contains unit root against the alternative that the panel series are 
stationary (at least one is different from zero). Table 2 presents the level and first difference 
results of Pesaran’s CADF panel unit root test of the study.

In level form, Table 2 result reveals that four (4) of the macro panel variables are not integrated (I(0)). 
These variables are Government Health Expenditure as % of Total Health Expenditure (GHX); expenditure 
on primary education as a percentage of total education expenditure (PE); expenditure on secondary 
education as a percentage of total education expenditure (SE); and expenditure on tertiary education as 
a percentage of total education expenditure (TE). While the four (4) integrated variables in level form are 
the ratios of youth employment to the total employment (YE_EM), GDP per capita, a measure of 
aggregate economic performance (GDPpc), the population growth rate (PGR), and Private Health 
Expenditure as % of total health expenditure (PHX). In the first difference operator, the four (4) variables 
that were integrated was made stationary, I(1), making all the variables to be stationary in order one.

4.3. Panel co-integration analysis
This study employed Error Correction-based panel cointegration tests introduced by Westerlund 
(2007) and modified by Persyn and Westerlund (2008). The method estimates four statistics, 
Ga, Gt, Pa and Pt respectively. The Ga and Gt are panel statistics and the other two Pa and Pt 
are group statistics. These panel co-integration tests allow for a large degree of heterogeneity, 
both in the long-term co-integrating relationship and in the short-term dynamic, and depen-
dence within as well as across the cross-sectional units (countries). The advantage of 
Westerlund ECM panel co-integration tests over other panel co-integration test methods is its 
flexibility. The test provides an estimate of the speed of error-correction towards the long-term 
equilibrium, and at the same time allow for an almost completely heterogeneous specification 
of both the long and short-term parts of the ECM, even in unequal length macro panel settings. 
Also, in a situation where the cross-sectional units are found to be correlated or cross-sectional 
dependence are found in the model, like the case of the present study, robust critical values 
can be obtained through bootstrapping. Table 3 presents the results of the Westerlund ECM 
panel co-integration tests with two p-values, one based on asymptotic normal distribution and 
the other based on bootstrap method.

Table 3 shows that cointegration relationship exists in the ratio of youth employment to the 
total employment (YE_EM) model. In the panel result, at least one of the four statistics the Ga, Gt, 
Pa and Pt value lead to the rejection of the null hypothesis of no evidence of co-integration for the 
aggregate panel series.

Table 2. Result for Pesaran’s cross-sectional augmented dickey-Fuller (CADF) test
Full sample estimate (CV10 = −2.540, CV5 = −2.610, CV1 = −2.730)

Level Difference

Variable t-bar Z[t-bar] p-value Int. t-bar Z[t-bar] p-value Int.
YE_EM −2.137 −1.179 0.881 I(1) −2.700 −2.650 0.004 I(1)

GDPpc −2.080 1.567 0.941 I(1) −2.921 −4.156 0.000 I(1)

PGR −2.231 0.534 0.703 I(1) −2.640 −0.246 0.012 I(1)

PHX −2.313 −0.019 0.492 I(1) −2.995 −4.658 0.000 I(1)

GHX −2.630 −2.177 0.015 I(0) −2.900 −4.015 0.000 I(1)

PE −2.540 −2.015 0.022 I(0) −2.821 −3.477 0.000 I(1)

SE −2.600 −1.973 0.024 I(0) −3.252 −6.408 0.000 I(1)

TE −2.708 −2.703 0.003 I(0) −3.540 −6.812 0.000 I(1)
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4.4. Random and fixed effects analysis (Hausman test)
The Hausman specification test was conducted to compare the consistent Fixed-Effects (FE) model 
with the efficient Random-Effects (RE) model. Table 4 presents the Hausman FE and RE test result 
for the models.

Table 4 result indicates rejection of the null hypothesis of none systematic difference in coeffi-
cients between FE and RE models for the ratio of youth employment to the total employment. The 

Table 3. Westerlund ECM panel co-integration test results
YE_EM vs regressors

Regressor Stat. Value Z-Value P-value
GDPpc Gt 

Ga 
Pt 
Pa

−9.295 
–9.674 
-18.569 
–14.809

−54.647 
–2.114 
-6.065 
–6.199

0.000 
0.983 
0.000 
0.000

PGR Gt 
Ga 
Pt 
Pa

−13.766 
–10.501 
-14.966 
–9.187

−89.852 
–1.328 
-1.867 
–0.247

0.000 
0.908 
0.031 
0.402

PHX Gt 
Ga 
Pt 
Pa

−4.858 
–9.354 
-17.123 
–9.071

−19.701 
2.418 
–4.380 
-0.124

0.000 
0.992 
0.000 
0.451

GHX Gt 
Ga 
Pt 
Pa

−5.699 
–4.454 
-16.420 
–13.365

−26.324 
–7.078 
-3.561 
–4.671

0.000 
1.000 
0.000 
0.000

PE Gt 
Ga 
Pt 
Pa

−5.736 
–10.173 
-19.688 
–13.933

−26.621 
–1.640 
-7.368 
–5.272

0.000 
0.950 
0.000 
0.000

SE Gt 
Ga 
Pt 
Pa

−5.318 
–5.727 
-19.352 
–11.898

−23.329 
–5.867 
-6.976 
–3.117

0.000 
1.000 
0.000 
0.001

TE Gt 
Ga 
Pt 
Pa

−4.939 
–6.360 
-14.195 
–11.150

−20.343 
–5.266 
-0.970 
–2.326

0.000 
1.000 
0.166 
0.010

Table 4. Results of the hausman test

YE_EM Model

Coefficients Difference
Sqrt(diag (V_b- 

V_B))

FE (b) RE (B) (b)-(B) S. E.
GDPpc −0.0000687 −0.0000803 0.0000115 0.00000696

PGR −0.3256097 −0.2977128 −0.0278969 0.0153209

PHX 0.012201 0.0119955 0.0002055 0.002134

GHX −0.0295815 −0.0317671 0.0021856 0.0010207

PE −0.0098794 −0.0085136 −0.0013658 0.0008101

SE −0.0285745 −0.0284167 −0.0001578 0.0009507

TE −0.0205758 −0.0190646 −0.0015112 0.0009846

Statistic ChiSq(7) = 38.61; Prob ChiSq. = 0.0000

b = consistent under Ho and Ha; B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Source: Author’s estimation. 
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judgment was reached from the Chi-Square statistics value for the model. The YE_EM model ChiSq 
(7) = 38.61(0.0000), implying rejection of random effect orthogonality assumption in favour of 
fixed effect model. Based on this, the study concludes that the difference in coefficient between FE 
and RE is systematic; thus, RE estimator is inconsistent for the models, and the FE estimator is both 
consistent and efficient and best fit for model’s analyses.

4.5. Model result
Based on the outcome of the pre-estimation tests especially the inherent Hausman tests outcome 
which favours Fixed Effect (FE) and Westerlund ECM panel co-integration tests which show that 

Table 5. Results of YE_EM model
(1) (2)

VARIABLES YE-E 
M (LR)

YE-EM (SR)

Ecm −0.317***

(0.0469)

D.lnGDPpc 0.0528***

(0.00426)

D.PE 0.0184***

(0.00182)

D.SE 0.0288

(0.0342)

D.PHX −0.00192

(0.0157)

D.GHX −0.0276**

(0.0131)

D.SPR 0.115

(0.126)

D.TE 0.000449**

(0.000174)

lnGDPpc 0.0738***

(0.00981)

PE 0.0145***

(0.00300)

SE 0.0749

(0.0812)

PHX 0.0228

(0.0468)

GHX 0.0559***

(0.0030)

SPR 0.534***

(0.0332)

TE 0.00816***

(0.00161)

Constant 16.34***

(2.433)

No. of Obs 
No, of groups

840 
40

Standard errors in parentheses 
*** p <0.01, ** p <0.05, * p <0.1. 
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cointegration relationship exist, the results of the model are presented in Table 5. In the table, 
column 1 (Long Run, LR) and column 2 (Short Run, SR) presented the result.

5. Discussion
Table 5 shows that youth employment measured in this study as the ratio of youth employment to 
the total employment (YE_EM) across SSA countries exhibits positive linear functions of education 
investment, such as expenditure on primary, secondary and tertiary educations in both the short- 
run and long-run. It indicates positive significant association with primary and tertiary education 
expenditure and insignificant positive association with secondary education expenditure in the 
short-run and long-run. Specifically, the result indicates that a 10%-point increase in primary 
education expenditure would in the subsequent year increase youth employment by approxi-
mately 0.184% and 0.145% in short-run and long-run respectively, others factor remaining fixed. 
Also, a 10%-point increase in tertiary education expenditure would in the preceding year increase 
youth employment by 0.0045% and 0.082% respectively in the short-run and long-run, holding 
other factors constant. The results above support the view of Fashoyin and Tiraboschi (2011) which 
affirm that educational spending enhances employment opportunities. However, secondary edu-
cation expenditure did not exert any statistically significant impact on youth employment within 
the period of study, in both the short-run and long-run.

On the health sector expenditures, result on Table 5 shows that youth employment exhibits 
negative linear functions of private as well as government health expenditure in SSA countries in 
the short-run. Quantitatively, the result indicates that a 10%-point increase in private health 
expenditure, measured as percentage of total health expenditure would reduce youth employ-
ment by 0.18% in SSA, other factors remaining fixed. While a 10%-point increase in government 
health expenditure, measured as percentage of total health expenditure, ceteris paribus, would 
decrease youth employment by approximately 0.28%. Intuitively, this outcome suggests a trade- 
off between investment in health sector and youth employment in SSA, a situation where youth 
employment never improved in response to increased health expenditure. This however, does not 
conform to the earlier findings by Eme et al. (2014) which assert that the more spending on 
healthcare the higher the chances of being employed.

By implication, the response of youth employment to changes in human capital investment 
varies alongside investment types, as increases in the health sector investment seem not to 
increase youth employment, while in education sector, increase in investment increase youth 
employment. Even within the education sector, the results in Table 5 suggests that certain levels 
of education expenditure (primary and tertiary) impact more significantly to youth employment 
compared to others like secondary education in SSA countries. On the contrary, health expendi-
tures (private and government) exhibit a positive linear relationship with youth unemployment in 
the long-run. The results indicate that a 10% increase in health expenditure (private and govern-
ment) raises youth employment by 0.23% and 0.56% respectively.

Another key finding from Table 5 result is that youth employment in SSA has a positive linear 
function of GDP per capita (GDPpc) and the population growth rate (PGR) in the long-run and short- 
run. It indicates that a 10%-point increase in GDPpc would increase youth employment in the 
subsequent year by 0.53% and 0.74% in the short-run and long-run respectively, while a 10%-point 
increase in the population growth rate increases youth employment by approximately 1.1% and 
5.34% respectively in the short-run and long-run, other factors constant. These findings are in line 
with literature, as evidences have shown that increase in employment of youth led to improve-
ment of the national economy by the increasing formation of capital and aggregated demand. 
Study has shown that the young employees tend to spend a reasonable percentage of their 
earnings for purchasing goods and services, which contributes positively to the aggregate demand 
(International Labour Organization, 2011). The young employees, also, tend to save more money 
from their realized income, which directly increases the disposable capital for investments in the 
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economy (Gabriela & Mircea, 2014). Thus, there is a direct and positive association between the 
rate of youth employment and economic performance of a nation (Levine, 2011).

In the long-term, the result of the speed of adjustment or the ECM parameter indicates that 
31.7% disequilibrium in the youth employment equation would in the preceding year adjust back 
to equilibrium state. It shows relatively low speed of adjustment by the youth employment to 
shocks in human capital investment, demographical change and economic performances in the 
long-term. This implies that it takes about 4 years for youth employment to adjust back to 
equilibrium from shocks induced by the distortions in the explained variables included in the 
model, especially the human capital investment variables.

6. Conclusion and recommendation
The consequential effect of youth employment in emerging economies has accentuated the 
interest of policy makers and scholars on the subject matter. SSA has youthful population in 
abundance and thus has generated a lot of debate as to the prospects of improving the develop-
ment fortunes of SSA through investments in human capital. There is a plethora of studies that 
assessed the relationship between human capital and employment/unemployment in various 
countries and to some extent, SSA. There is however, paucity of studies that examined the 
disaggregated expenditure on education (primary, secondary and tertiary) and health (private 
and public) data vis-à-vis its effect on youth employment. This was the gap that this study filled.

This study found that human capital investment as measured by private and government health 
expenditures, and primary, secondary and tertiary education spending were found to have varying 
significant impact on youth employment in SSA. Specifically, health expenditures were found to 
have negative impact, whereas education expenditure was found to have positive impact. 
Therefore, the study concludes that human capital investment (especially investment in education) 
has indeed significant effect on youth employment across SSA countries.

The policy implication of the findings is that nations that desire to improve youth employment 
should target increasing certain levels of education investment especially primary and tertiary 
levels that were found to significantly impact youth employment than on the secondary education 
segment. The plausible reason for the inverse relationship between health expenditure and youth 
employment could be that these youths are the stage of their physiological development where 
health burden is light and by extension reduced health spending. The health investments made at 
the stage of infancy seem to support robust health status during the youthful period. The 
implication however is not to discourage health spending at this stage, but to increase health 
spending at the earlier stages of human development (prenatal, neonatal and infancy levels) since 
it yields health standing that will attract reduced spending at the youthful stage.
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