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Abstract
The study investigated the role of institutional quality in the relationship between 
health expenditure and labor force participation (LFP) in Africa, taking into con-
sideration two forms of health expenditures (government health expenditure (GHE) 
and out-of-pocket health expenditure (OOPHE)) and gender labor force par-
ticipation dichotomy. We employed data from 39 African countries for the period 
between 2000 and 2018 using Panel Fixed Effects with Driscoll and Kraay stand-
ard errors and a two-stage system Generalized Method of Moments (GMM). The 
results revealed that GHE yields an increasing effect on total, female, and male 
LFP. OOPHE, in most cases, leads to a decline in LFP. The institutional quality was 
found to be detrimental to LFP. The magnitude of the positive effect of GHE on LFP 
is reduced by the interaction of institutional quality with GHE. In conclusion, we 
advocate for the improvement in institutional apparatuses across African countries.
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Introduction

In a bid to achieve Universal Health Coverage and to pursue the health goals for 
Sustainable Development Goals (SDGs), many health policymakers in Africa 
have seen health expenditure as one of the germane components of health out-
comes. At the 2001 Abuja Declaration, African leaders agreed to allocate at least 
15% of their yearly budget to the health sector to improve, promote, and foster 
quality healthcare in their countries, but many of these countries are defaulters of 
this declaration. For instance, the average total health spending ranges from 5% to 
6% of the Gross Domestic Product (GDP) between 2000 and 2015. However, per 
capita total expenditure increased from $150 to $292 based on the 2015 purchas-
ing power parity (PPP) with variations across different countries in Africa. Avail-
able statistics show that, on average, per capita health expenditure in low-income 
African countries stood at $99, ranging from $23 in the Central African Repub-
lic to $256 in Sierra Leone. Middle-income African countries recorded a mean 
per capita health expenditure of $298, ranging from $147 in Djibouti to $774 in 
Tunisia. The upper-middle-income African countries have an average per capita 
income of $914 with a minimum of $481 for Gabon and a maximum of $1,100 
for Mauritius (World Bank, 2020a).

Globally, health is financed through government spending, health insurance, 
and out-of-pocket payments. In Africa, the most common means of financing 
health include government spending and out-of-pocket payments. Government 
health expenditure (GHE hereafter) is done via public earning-generated inform 
of taxes from the public or from the sale of natural resources in the international 
market. It is often regarded as an unstable source of financing health expenditure 
since it relies on a budget that is determined by economic activities. It is also 
unstable because the budgets for health and other necessities are based on the 
prices of natural resources which are subject to demand and supply fluctuations of 
natural resources in the international market (Raifu, Aminu and Folawewo, 2020; 
Raifu, 2021; Raifu and Oshota, 2022). On the other hand, out-of-pocket health 
expenditure (OOPHE, hereafter) is considered to be cash-to-hand payments from 
households to healthcare providers at the point of service (Aregbeshola, 2016). 
The scope of these payments may cover combined drug costs, medical material 
costs, and consultation fees. This means of payment is dominant in many African 
countries compared to the rest of the world. The average world OOPHE stood 
at 22% of the total health expenditure whereas the average OOPHE in Africa 
stood at 36% of total health expenditure. This phenomenon manifested out of the 
paucity of government health facilities. The paucity of healthcare facilities has 
denied majority of African citizens to access quality healthcare. The obvious con-
sequence is lower health outcomes. The situation may not give the majority of 
the ability to participate in the labor market. This is because it takes a physically 
healthier individual to energetically participate in the labor market. Grossman 
(1972) and Bloom and Canning (2000, 2003) asserted that being healthy will not 
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only be of benefit to the individual in nonlabor market activities but will affect 
the entire economy through labor market activities. Thus, the combined effect of 
low government spending on health and heavy dependence on out-of-pocket pay-
ments in Africa has however played an important role in the health outcomes of 
the citizens and affects the participation of labor in productive activities (Osun-
dina, 2020).

Increasing labor force participation can help to achieve SDG 8 which includes the 
promotion of sustained, inclusive and sustainable economic growth, full and produc-
tive employment as well as decent work for all (Cepal, 2018). It has been argued that 
the increase in labor force participation would generate income that would enable 
people to have better access to healthcare. In fact, Iregui-Bohórquez et  al. (2016) 
observed that people who participated in the labor force usually report better or 
sound health. A cursory look at labor force participation data, particularly in sub-
Saharan Africa (SSA hereafter), shows that labor force participation has remained 
high but steadily declined over time until recent times. Besides this, there is uneven 
participation in the labor force across regions and gender. The average labor force 
participation between 1990 and 2019 in SSA stood at 69.9% which is greater than 
the world average within the same period 68.5%. However, there is persisting gender 
dichotomy in labor force participation in the region. While the male labor force par-
ticipation stood at 76.3% that of their female counterparts stood at 63.6%. A similar 
trend is observed for the youth labor force participation rate. The total youth labor 
force participation rate stood at 50.8%. The gender gap in youth labor force par-
ticipation stood at 5.5% as the male and female youth labor force participation rates 
stood at 53.6% and 48.1% respectively (see Table 7 in the appendix for the evolution 
of labor force participation rate based on gender and age dichotomy). However, the 
high rate of labor force participation in SSA, especially among the age bracket of 
15–64 years, has been attributed to many factors. One of these factors according to 
ILO is the presence of the working-age population who are striving to survive the 
limited opportunities offered by their economies (ILO, 2018).

In light of the above, we examine the nexus between health expenditure and 
labor force participation taking into consideration the types of health expenditure 
(GHE and OOPHE) and total and gender labor force participation for adults with 
age bracket (15–64). We also investigate the mediating role of institutional quality in 
health expenditure and labor force participation nexus. Investigating the mediating 
role of institutional quality becomes indispensable or crucial because the quality of 
institutions determines a lot of economic outcomes, including labor force participa-
tion (Acemoglu, et al. 2005; Acemoglu and Robinson, 2008; Acemoglu, 2010; Ago-
vino, et al. 2019). There are ample studies that have examined health expenditure 
and labor force participation (Farag et al.2013; Novignon, et al. 2015; Boachie and 
Ramu, 2015; Rauf, et al. 2018). Also, some studies have examined the relationship 
between institutional quality and health expenditure on one hand and institutional 
quality and labor force participation on the other hand (Su, et al. 2006; Cooray and 
Dzhumashev, 2018). However, to the best of our knowledge, we do not come across 
any study that has examined the role of institutional quality in the nexus between 
health expenditure and labor force participation, especially in Africa. This is the gap 
this study would fill.
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Given the introduction, we proceed with the rest of the study as follows: the “Lit-
erature review” section reviews the existing studies. The “Source of Data and Analy-
sis of the Situation” section focuses on data sources and some stylized facts on labor 
force participation, health expenditure, and quality of institutions. The “Methodol-
ogy” section presents the methodology. The results are presented in the “Empirical 
Findings” while the “Conclusion and Policy Implications” section concludes with 
policy implications.

Literature Review

In the literature, health expenditure serves as one of the health inputs to produce 
good health as an output, which has been theorized through human capital the-
ory. The role of human capital development has been theorized at the macro and 
micro level to show its importance on individuals, households, and the economy as 
a whole. At the macro level, the major discussion is centered around the channels 
through which health affects economic growth, while at the micro level, the cen-
tral highlight has been on how health inputs affect an individual’s or household’s 
health (health outcomes) in participating in both market and nonmarket activities. A 
modified neoclassical growth theory by Romer (1990) which emphasizes the role of 
human capital in creating new ideas for improved growth stated that a higher level 
of human capital will boost new technological development and spurs growth in the 
long run. However, it should be noted that education or health is usually used to 
proxy for human capital as a healthier individual has the opportunity to attend school 
and be ready to supply labor inputs that will yield improvement in growth. Hence, 
Romer (1990) and Barro (1991) emphasized that health is the most important factor 
in determining labor force participation. According to Becker (1962, 1964, 2009), 
human capital does not only include education, training, and skills but also includes 
health and other values embodied in individuals, which allow them to be more pro-
ductive in an economy. The human capital theory developed by Grossman (1972) 
assumed that an individual has an initial level of health that depreciate/deteriorate 
as a result of time (age) and can be improved through investment, especially with 
health inputs such as medical care which incorporates health expenditure, education, 
exercise, et cetera to produce healthy time. Healthy time allows individuals to par-
ticipate in nonlabor and labor activities over their lifetime. Based on this theory, a 
healthy individual may decide to either use his/her healthy time to participate in the 
labor market (supply labor units) and reinvest in food, medical care, exercise facili-
ties, etc. to gain healthy life or use it as leisure time (nonlabor activities) to derive 
utility as desired.

Methodologies that have been used so far in studying the relationship between 
health expenditure and labor force participation vary due to proxies for vari-
ables of interest, data availability, and cross-country and single-country analyses 
(see Piabuo and Tieguhong, 2017). Al-Jebory (2014), Anyanwu and Erhijakpor 
(2009), Farag et al. (2013), Piabuo and Tieguhong (2017), and Thu Ha (2018) 
used fixed, dynamics, and random effect Panel Ordinary Least Squares for cross-
country analysis to account for measurement error and autocorrelation. Also, the 



2245

1 3

Journal of the Knowledge Economy (2024) 15:2241–2273	

use of the Generalized Method of Moments (GMM) is common in the literature, 
and it is used to address the endogeneity problem that could plague the relation-
ship between two series, e.g., health expenditure and labor force participation rate 
(Isiaka, 2020, Novignon et  al., 2015; Umoru and Yaqub, 2015). Other methods 
used for the analysis, especially for a single-country analysis, include Ordinary 
Least Squares (OLS), Nonlinear Least Squares (NLS), Autoregressive Distribu-
tive Lag (ARDL), and Standard Multinomial Logit (SML). In addition, two-stage 
least square (R2SLS), three-stage least square (3SLS), and Newey-West test have 
been employed in a study by Anyanwu and Erhijakpor (2009), Boachie and Ramu 
(2015), and Anochiwa et al. (2019) to control for endogeneity and reverse causal-
ity and robustness of the estimator.

On the empirical front, there is a paucity of research on health expenditure and 
labor force participation. However, studies have drawn possible results on the rela-
tionship between them using other channels like the link between health expenditure 
and growth, labor force participation and economic growth, and health expenditure 
and health outcomes. Al-Jebory (2014) examined the effects of health expenditures 
on population age distribution and labor participation rates among 84 countries 
from low- and high-income countries. He established that in high-income coun-
tries, health expenditure has a high influence on the labor force participation rates, 
while in low-income countries; health expenditure has a low influence on the labor 
force participation rates. Similarly, Powell and Seabury (2018) confirmed that medi-
cal care spending can impact health and that health affects labor outcomes. Also, a 
study by Mushtaq et al. (2013) found evidence that health expenditure has a positive 
and significant impact on the labor force participation rate in the short run, but this 
result disappears in the long run. In addition, a recent study by Rauf et al. (2018) 
affirmed that labor force participation is increased by an increase in health expendi-
ture, secondary school enrolment and Investment both in the short and long run. The 
results of other channels through which labor force participation/health expenditure 
is affected by health/economic growth or vice versa include the study from Australia 
by Laplagne (2007) which averred that better health and education can result in sub-
stantially greater labor force participation for those affected. Similarly, Novignon 
et al. (2015) showed that health status relates positively to labor force participation 
and the relationship was significant for total and female labor force participation. 
Also, Isiaka (2020) confirmed that government spending increases the labor force 
participation rate in the West African Monetary Zone. On the health expenditure 
side, Anyanwu and Erhijakpor (2009) found that total health expenditures are cer-
tainly an important contributor to health outcomes. Farag et  al. (2013) also con-
firmed that government health spending has a significant effect on improving health 
outcomes and the size of the coefficient depends on the level of good governance 
achieved by the country. In addition, Umoru and Yaqub (2015) suggested from their 
result that health capital investment enhances the productivity of the labor force. 
Similarly, Boachie and Ramu (2015) found evidence that falling health outcomes 
in Ghana have been influenced by public health spending among other factors. A 
most recent study by Anochiwa et al. (2019) also established that health expendi-
ture is significant in determining health outcomes but has no significant relationship 
with economic growth. Contrary to this submission, Thu Ha (2018) investigation 
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suggested that countries with higher health expenditure and labor force participation 
rate are expected to have higher GDP.

As regards the role of institutions on health expenditure/labor market participa-
tion, researchers have found the mediating role of the quality of institutions to be 
positive and highly significant. Novignon (2015) showed that high corruption and 
poor public sector institutions reduced health expenditure efficiency. Also, Makuta 
and O’Hare (2015) found that public spending impact is mediated by the quality 
of governance, which has a higher impact on health outcomes in countries with a 
higher quality of governance and a lower impact in countries with lower quality of 
governance. It is also the case for Bousmah et al. (2016) and Dhrifi (2020) that insti-
tutional quality plays an important and significant role in health expenditure. The 
result from Massimiliano et  al. (2019) has been able to identify that institutional 
quality has a positive effect on local labor market participation for both men and 
women in Italy, but it does not affect the participation gap. Abstracting from empiri-
cal evidence that most of the studies merry-go-round the relationship between health 
expenditure and labor force participation with the exclusion of quality of institu-
tions, this study contributes to knowledge by directly showing the empirical rela-
tionship between health expenditure and labor force participation as well as empha-
sizing on the imperative role of institutional quality.

Source of Data and Analysis of the Situation

Sources of Data

This study is aimed at investigating the role of institutional quality in the relationship 
between health expenditure and labor force participation. To achieve this aim, we 
utilize the data from 39 African countries covering the period from 2000 to 2018.1 
We chose these countries due to the availability of relevant data. For the depend-
ent variable, we use labor force participation for adults with age brackets (15–64) 
across gender, females and males. For independent variables, we use GHE as a per-
centage of current health expenditure for the main analysis. For robustness analy-
sis, we use OOPHE as a percentage of current health expenditure. We control for 
other variables based on the model of labor force participation and health expend-
iture model. These variables include GDP per capita growth rate, life expectancy 
at birth, female life expectancy at birth, male life expectancy at birth, secondary 
school enrolment, female secondary school enrolment, male secondary school enrol-
ment, infant mortality rate, female infant mortality rate, male infant mortality rate, 
total fertility rate, and trade openness. All these variables including labor force par-
ticipation and health expenditures data are obtained from the World Development 

1  Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Cabo Verde, Cameroon, Central African 
Republic, Chad, Comoros, Congo Democratic Republic, Congo Republic, Egypt, Equatorial Guinea, Eri-
trea, Ethiopia, Gambia, Ghana, Guinea, Kenya, Lesotho, Libya, Madagascar, Malawi, Mali, Mauritius, 
Morocco, Mozambique, Niger, Nigeria, Rwanda, Senegal, South Africa, Sudan, Togo, and Tunisia.
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Indicators (World Bank, 2020a). Based on the aim of this study, we construct an 
institutional index from six governance indicators which include control of corrup-
tion, government effectiveness, political stability, regulatory quality, rule of law and 
voice, and accountability. The Principal Component Analysis is used to compute the 
institutional quality index. Following Aluko and Ibrahim, (2020), Alagidede et  al. 
(2020), Ibrahim and Vo (2020) and Raifu et al. (2021), the computed institutional 
quality index is winsorized to remove possible outliers in the institutional quality 
index. Thereafter, the winsorized institutional quality index is normalized so that its 
value ranges from 0 and 1 with zero meaning poor institutional quality and 1 mean-
ing good institutional quality. The governance variables are selected from the World 
Governance Indicators of the World Bank (World Bank, 2020b).

The summary statistics of the variables are presented in Table 1. As shown in the 
table, the average values of total labor force participation, male labor force participa-
tion, and female labor force participation are 66.1%, 75.1%, and 57.2%, respectively. 
This suggests that labor force participation has been relatively high and increasing 
over time in Africa with its mean value being above average over the period consid-
ered. GHE ranged from 4.1% to 77.5%of the current expenditure, with an average 
of 33.5% implying a relatively low % contribution to GHE. OOPHE is averaged at 
42.5% with its lowest ebb of 2.99% and highest value at 84.2%.

The institutional quality index ranged from 0 to 1 with an average value of 0.49. 
This implies that the level of institutional quality in Africa is still below average, 
although there is a disparity in the institutional quality across the sampled African 
countries with some countries experiencing a relatively low standard of institutional 
policy while some still recorded high institutional efficiency of their policies. The 
average GDP per capita growth rate is 2.16%, with a range of 62.4% to 121.8%. The 
gap between the minimum and the maximum values of GDP growth rate as well 
as the standard deviation of 7.01% reveals the wide disparity in GDP growth rate 
across Africa.

The average life expectancy at birth (LEAB) was 59.5 %. Female LEAB averaged 
61.3 % and male LEAB averaged 57.8 %. In addition, secondary school enrolment 
(SSE) averaged 48.7%, with female SSE averaging 46.4% and male SSE averaging 
50.9 %. The infant mortality rate (IMR) ranged from 10.3% to 121.2%, with an aver-
age of 56.3%. Also, male infant mortality (MIMR) ranged from 11.3% to 130.8% 
with an average value of 61.3%, while female infant mortality (FIMR) ranged from 
9.1% to 111.1% with a mean value of 51%. With the measures of dispersion of 
LEAB, SSE, and IMR, it could be observed that there have been improvements in 
these indicators over time across Africa. The total fertility rate ranged from 1.36% to 
7.68% with an average value of 4.66 %. Trade openness has the minimum and maxi-
mum values of 17.93% and 193.48% respectively while being averaged at 70.93%.
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Analysis of the Situation

Health Expenditures in Africa

Figure 1 shows the average GHE and OOPHE in selected African countries over the 
period of 2000 and 2018. A closer look at Fig. 1 reveals that less than 12 countries 
among the selected countries have their shares of GHE higher than OOPHE. For 
instance, on average, Algeria recorded the highest share of GHE out of the total 
health expenditure, followed by Libya, while the Republic of Congo recorded the 
lowest value of 9.04%. One common characteristic among countries with more 
than 65% of GHE is that they are among the top countries exporting refined natural 
resources in Africa. The periods between 2000 and 2018 which is 17 years after the 
2001 Abuja declaration in the African region indicate that many of the countries in 
this region spent less than 15% of the total health expenditure. For OOPHE, which 
requires households to pay directly to a healthcare provider, Comoros recorded 
the highest percentage of 77.95%, followed by Equatorial Guinea, while Botswana 
recorded the least value of 6.17%. A country where the share of GHE is more than 
50% of the total health expenditure is most likely to lessen the burden on households 
on the use of OOPHE.
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Labor Force Participation

Figure  2 shows the labor force participation in Africa between the ages of 15 
and 65 years. As shown in the figure, the highest average total labor participation 
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between 2000 and 2018 was recorded in Madagascar (88.52%). This country also 
exhibits gender equality in Africa, in which the average gap between male and 
female labor participation rates was just a marginal percentage of 2.01%. Rwanda 
also recorded an infinitesimal margin between average female and male labor 
participation rates. In most African countries, the labor market is more biased 
towards males. The gap is more obvious in countries where their religion and cul-
ture allow males to financially fend for the households. For instance, in Algeria, 
the average labor participation rate for males is 75.05%, while females account 
for just 15.59%. Similarly, Egypt also recorded an average female labor participa-
tion rate of 23.08%, while males account for over 70%.

Institutional Quality

Figure 3 shows, on average, the quality of institutions across the selected African 
countries. The quality of institutions is computed from six governance indicators 
which include control of corruption, government effectiveness, political stability, 
rule of law, regulatory quality, and voice and accountability. We employed Principal 
Component Analysis for the computation of the institutional quality. The computed 
institutional quality index is winsorized and normalized so that its values range from 
0 to 1. This enables us to have a proper interpretation of institutional quality. As 
is shown the figure, it is evident that institutional quality varies across the selected 
African countries. While some countries have good-quality institutions and moder-
ate institutional quality, others are characterized by poor institutional quality. Among 
the selected African countries, Mauritius, Botswana, South Africa, Carbo Verde, 
Morocco, Ghana, Senegal, and Tunisia have the best institutional quality. Countries 
such as Benin, Burkina Faso, Kenya, Madagascar, and Mozambique have relatively 
better institutional quality above the threshold of 0.5. However, most of the coun-
tries in the selected African countries are characterized by poor-quality institutions. 
In fact, about 17 countries recorded below the threshold of institutional quality; that 
is, they are less than 0.5. These countries, among others, include Algeria, Burundi, 
Cameroon, Central African Republic, Chad, Comoros, Democratic Republic of 
Congo, Congo, Equatorial Guinea, Eritrea, Ethiopia, Guinea, Libya, Nigeria, Sudan, 
and Togo.

One of the prominent indicators of the existence of good or bad institutions in 
a given country is the level of corruption. In a highly corrupt country, the prob-
ability that other institutional quality indicators would be at a low ebb is very high. 
A highly corrupt country is likely to be characterized by a disregard for the rule of 
law, lack of transparency, and accountability among the officeholders and witnessing 
constant sociopolitical crises. According to the Transparency International report of 
2020, most of the countries in Africa are highly corrupt. Botswana is the least cor-
rupt country in Africa, followed by Cabo Verde, Rwanda, Mauritius, Namibia, Sao 
Tome and Principe, Senegal, South Africa, Tunisia, and Ghana, respectively, while 
countries such as South Sudan, Somalia, Sudan, Libya, Democratic Republic of 
Congo, Congo, Burundi, Eritrea, Comoro, Chad, Zimbabwe, and Nigeria are not to 
mention but a few. Most of these highly corrupt countries fall among the countries 
we characterized as having poor institutional quality.
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The Relationship between Health Expenditure and Labor Force Participation

Government Health Expenditure and Labor Force Participation

Figure 4 represents a scatter plot that shows the relationship between the female labor 
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participation rate (15–64) and GHE among the countries under consideration. The 
scatter plot indicates that there exists a linear negative relationship between the two 
variables. This, however, does not suggest that GHE does not encourage female labor 
force participation but it does mean that governments in Africa like their counterparts 
in developing countries spend more on health to ensure that their citizens participate in 
the labor force (Devarajan et al., 1996). Moreover, a cursory look at the figure shows 
that few countries cluster along the fitted line. This is an indication that female labor 
force participation and GHE are linearly negative correlated in countries like Congo, 
Mali, South Africa, Libya, Burkina Faso, Chad, Equatorial Guinea, and Botswana.

Figure 5 illustrates the relationship between male labor force participation and GHE. 
The fitted line is upward sloped suggesting a positive nexus between male labor force 
participation and GHE. This implies that an increase in GHE would result in more male 
labor participation. The pattern of the relationship between the total labor participation 
rate and GHE reported in Fig. 6 is similar to the pattern in Fig. 4; that is, total labor 
force participation and GHE are inversely related. Close to half of the countries under 
consideration cluster along the fitted line. Examples of such countries are Congo, Mau-
ritius, Guinea, South Africa, Cabo Verde, Nigeria, Kenya, and Chad.

Out‑of‑Pocket Health Expenditure and Labor Force Participation

Figures 7, 8, and 9 plot the relationship between labor force participation (female, male 
and total) and OOPHE. The three fitted values’ line demonstrates similar attributes. 
The line moves from up to down to indicate linear negative relationships. In Fig. 7, a 
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reduction in OOPHE leads to a reduction in the female labor participation rate. Simi-
larly, there is a linear negative correlation between the male labor participation rate and 
OOPHE. The total labor participation rate also exhibits similar behavior with OOPHE 
as that of female and male labor participation rates.
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Figure 7   Female labor force participation and out-of-pocket health expenditure. Source: authors’ compu-
tation using World Development Indicators (World Bank, 2020a)
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Methodology

In this study, we are particularly interested in addressing two issues in modeling the 
mediating role of institutional quality in the health expenditure-labor force partici-
pation nexus in Africa. The first is to address the spatial dependence or cross-sec-
tional dependence among the countries that have some sort of similar characteristics 
or coalition among countries. Hence, using conventional ordinary panel OLS as a 
method of estimation would lead to inconsistent estimated standard error (Driscoll 
and Kraay, 1998). Given this, Driscoll and Kraay (1998) developed a nonparametric 
covariance estimation method that yields a robust standard error. The method is also 
useful when the model is prone to heteroscedasticity and autocorrelation problems 
(see Hoechle, 2007). Thus, we adopt this method under the fixed effects estima-
tion method. The second issue addressed is the issue of endogeneity between health 
expenditure and labor force participation as argued above. To address endogeneity 
between the two variables, early studies used the two-stage-least-squares estimation 
method (see Stern, 1989; Cai and Kalb, 2006; Cai, 2010). In this study, we follow 
Nonvignon et al. (2015) by employing the dynamic system Generalized Method of 
Moments (GMM) developed by Arellano and Bover (1995) and Blundell and Bond 
(1998). Following the argument above, we proceed to model specification.

Assuming a simple regression in which labor force participation depends on 
health expenditure and other control variables, we specify linear fixed effect regres-
sion as follows:
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where LFPis labor force participation rate, HE designates health expenditure, 
and X is a set of control variables used as explanatory variables aside from health 
expenditure, αis a constant, Uis a country-specific effect, and V is the error term 
assumed to be normally distributed with zero mean and constant variance. We con-
sider labor force participation for adults (15–64) and youths (14–25) across gender, 
males and females. We also use two forms of health expenditure, and they include 
GHE as a percentage of current health expenditure and OOPHE as a percentage of 
current health expenditure. GHE is used for the main analysis while OOPHE is used 
for robustness analysis. Other sets of explanatory variables include GDP per capita 
growth rate, life expectancy at birth (total, female and male), gross secondary school 
enrolment (total, female, and female), infant mortality rate (total, female, and male), 
total fertility rate, and trade openness. These variables are included whether we are 
considering total labor force participation, female labor force participation, or male 
labor force participation for adults and youths.

Considering the main aim of this study, we modify Eq. 1 to allow for the role of 
institutional quality as follows:

Other variables remain as previously defined. IST is the institutional quality, 
and IST*HE is the interaction of institutional quality with health expenditure which 
shows the indirect channel through which health expenditure affects labor force par-
ticipation. Equations 1 and 2 are estimated using panel fixed effects with Driscoll 
and Kraay (1998) standard errors.

However, to address the endogeneity problem, we use a dynamic two-stage sys-
tem GMM. We begin the presentation of the two-step system GMM by incorpo-
rating the lag of the dependent variable into equation 2 with slight modification as 
follows:

Based on a priori expectation, could either be 0 or 1. If ϕ < 1, it means that labor 
force participation declines over time and it does not persist into the future. How-
ever, if ϕ > 1, it means that the past and present labor force participation persists into 
the future. This suggests that countries with a high level of labor force participation 
continue to increase labor force participation in the future. Depending on the quality 
of institutions possessed by a country or a group of countries, institutions could have 
a positive or negative effect on labor force participation. In a country characterized 
by poor institutional quality, especially a high rate of corrupt practices among gov-
ernment officials, money meant to finance the provision of healthcare facilities may 
be misappropriated or end up in the coffer of some unscrupulous government offi-
cials. This could lead to a lack of insufficient healthcare provision and delivery with 
a negative effect on the health status of the citizens and their labor force participa-
tion. The reverse is the case for a country or a group of countries with high-quality 
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institutions. θ is the coefficient of the interactive term of institutional quality and 
health expenditure (IST*HE). This coefficient shows whether or not institutional 
quality influences positively or negatively the relationship between health expendi-
ture and labor force participation. Thus, when θ is positive and statistically signif-
icant, then it implies that institutional quality and health expenditure are comple-
mentarities in influencing labor force participation. Here, Vit = χi + ρt + vit where χi is 
an unobserved country-specific fixed effect, ρt is the time effect, and vit is the error 
term. According to Roodman (2009a, b), estimating equation 3 by OLS would suf-
fer two problems—identification and endogeneity problems. Of particular interest 
to this study is the issue of endogeneity (Cai and Kalb, 2006). In the literature, one 
strand of argument posits that health expenditure being a health input affects labor 
force participation. The amount of expenditure determines the provision and avail-
ability of healthcare facilities which in turn also determines the access to healthcare 
and improvement in the health status of the citizens. When the citizen’s health status 
improves, they tend to be more participating in the labor force and improve their 
productivity. Thus, health expenditure assumes to have a positive effect on labor 
force participation judging by human capital theory (Laplagne et al., 2007). Con-
versely, people with poor health tend not to participate in the labor force. Another 
argument posits that labor force participation affects healthcare status or expendi-
ture (Waghorn and Lloyd, 2005). This is based on the argument that participating 
in some works may have a detrimental effect on the health of the workforce. Some 
works lead to stress and creates mental health for the labors. However, ill health may 
motivate an individual to participate in the labor force in order to raise income to 
take care of his health condition (Stern, 1989; Laplagne et al., 2007). To overcome 
these problems, especially the problem of endogeneity, we use a two-step system 
GMM. The two-step system GMM entails two main approaches. It is possible to use 
the lagged differences of the dependent variable as instruments for level equations 
and the first differenced equation (Arellano and Bover, 1995). In practice, however, 
one must avoid the pitfall of instrument proliferation. To avoid this pitfall, Roodman 
(2009a, b) suggests that the researcher should collapse the instruments.

We implement our study following four-step estimation procedures. First, we 
estimate the relationship between health expenditure and labor force participation. 
The essence of this is to isolate the effect of health expenditure on labor force par-
ticipation. This is important because if we include the other variables ab initio the 
impact of health expenditure on labor force participation may be crowded out. Sec-
ond, we introduce an institutional quality variable to ascertain the impact of insti-
tutional quality on labor force participation. Third, we add an interactive term con-
structed from the multiplication of health expenditure and institutional quality to 
determine the mediating role of institutional quality in health expenditure and labor 
force participation nexus. Fourth, we control for other variables that could serve as 
determinants of labor force participation. These variables were selected based on a 
priori expectations and they include GDP per capita growth rate, life expectancy at 
birth, secondary school enrolment, infant mortality rate total fertility rate and trade 
openness.
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Empirical Findings

Correlation Analysis Results

Table 2 reports the results of the correlation analysis among the variables of inter-
est. The correlation value (r =  − 0.158) between the total labor force participation 
and GHE shows a negative and significant relationship between the variables. Also, 
there is a negative level of correlation (r =  − 0.199) between total labor force par-
ticipation and OOPHE. This is in tandem with what we found from the scatter dia-
grams. In addition, evidence of negative correlations is established between labor 
force participation and trade openness life expectancy and secondary school enrol-
ment variables. However, mortality rate variables and total fertility are positively 
correlated with labor force participation. Among the repressors, the correlations are 
moderate with varying level of signs and significance. This indicates that the prob-
lem of multicollinearity not an issue among the repressors.

Main Results: The Effect of Government Health Expenditure and Its Interaction 
with Institutional Quality on Labor Force Participation

The key findings of the study are presented and discussed in this section. The study 
estimated four strategies to implement the impact of the institutional role and health 
expenditure on labor force participation (LFP) in Africa. The first strategy is the esti-
mation of the effect of health expenditure alone on LFP. The second strategy consid-
ered the effect of health expenditure and institutional quality which were estimated 
on LFP. The third strategy is the inclusion of the interactive term (that is, institu-
tional quality and health expenditure) as one of the independent variables. Hence, 
health expenditure, institutional quality and interactive term were the independent 
variables. The fourth strategy is controlling for other variables (such as GDP per 
capita growth, life expectancy at birth, secondary school enrolment, infant mortality 
rate, total fertility rate, and trade openness) which serve as determinants of LFP.

Tables 3 and 4 show the effect of GHE and institutional quality on LFP in Africa 
using panel fixed effects with Driscoll and Kraay (1998) standard errors and dynamic 
GMM approach respectively. We begin the presentation of the results by presenting 
the results of Panel Fixed Effects with Driscoll and Kraay (1998) standard errors. This 
is reported in Table 3. As shown in the table, GHE appears to have a positive effect on 
LFP (total, female and male) when we regress labor force participation on GHE but 
the positive effect is not statistically significant. However, the introduction of institu-
tional quality in the second model allows for a positive and significant relationship to 
be observed between GHE and LFP. Specifically, a percentage increase in GHE raises 
total and female LFP by 0.005% and 0.006% respectively. This is similar to the find-
ings of Al-Jebory (2014), Isiaka (2020) and Rauf et al. (2018) revealing that health 
expenditure has a positive influence on the LFP rate.

Institutional quality has a negative influence on LFP, suggesting that poor insti-
tutional quality in Africa discourages LFP. This means that an upward trend in poor 
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institutional quality leads to a decline in total and female LFP by 0006% and 0.012% 
respectively. When the institutional quality is interacted with GHE, the resulting 
finding reveals a positive and significant effect on total, female and male LFP. This 
is in line with the findings of Dhrifi (2020) and Massimiliano et al. (2019). However, 
a closer look at the estimated coefficients across the models reveals that the coef-
ficients of interaction are lower than the estimated coefficients of GHE alone. This 
means that poor institutional quality in Africa tends to reduce the positive effect of 
GHE on labor force participation.

The impact of the control variables captured in the final model revealed that life 
expectancy at birth (LEAB) spurs total, female, and male LFP by 0.223%, 0.190%, 
and 0.192%, respectively. However, secondary school enrolment (SSE) tends to 
reduce total, female, and male LFP. The effect of infant mortality rate (IMR) is not 
statistically significant on the total and female LFP rates. It is, however, positive and 
statistically significant on male labor LFP. Total fertility rate (TFR) is also found to 
positively influence female LFP, suggesting that the increase in the rate of fertility 
could gear up women to participate in the labor force as they have many children to 
feed. Trade openness is detrimental to female labor force participation

We would now examine the consistency of the above results when we control for 
endogeneity in the relationship between GHE and LFP as well as other variables 
using the two-stage system GMM. As observed in Table 4, we obtain more consist-
ent results from the GMM which conform to the economic expectations. However, 
the presentation of the results begins with the results of the diagnostic tests. It can be 
shown that the numbers of groups are found to be greater than the number of instru-
ments used, revealing the validity of the instruments. Furthermore, the post-estima-
tion findings revealed that endogeneity problems had been properly addressed. The 
second-order autocorrelation values reject the existence of second-order autocorre-
lation and thus, we accept the null hypothesis of no autocorrelation. Consequently, 
our models do not suffer from second-order serial autocorrelation (AR (2)). Also, 
the Hansen/Sagan test of over-identification of instruments results indicates that the 
instruments included are valid. The fourth model was found to be more reliable. 
Another important result reported in Table 4 is the result of the lag of the depend-
ent variable (LFP). As shown in the table, a period lag of LFP itself is positive and 
significant on the current LFP. This implies that the previous LFP improves the con-
temporary LFP in all the models.

GHE has relatively low positive effects on total and female LFP. In specific terms, 
an increase in GHE would spur total and female LFP by about 0.022% and 0.030%, 
respectively. The empirical finding of Al-Jebory (2014) supports the positive effect 
of health expenditure on LFP. When institutional quality is introduced, the positive 
effect of GHE is now statistically significant on male LFP. In all the models, it is 
evident that institutional quality negatively affects all categories of LFP. The interac-
tion of institutional quality and health expenditure though has a positive effect on all 
LFP; the positive effect occurs at a decreasing rate, suggesting the weight of poor 
institutional quality in the continent of Africa actually pulls down the positive effect 
of GHE on LFP.
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Robustness Results: The Effect of Out‑of‑Pocket Health Expenditure and Its 
Interaction with Institutional Quality on Labor Force Participation

We further examine the robustness of our results by using an alternative variable 
known as OOPHE rather than GHE. Table  5 presents the fixed effects regression 
results for the effects of OOPHE and its interaction with institutional quality on LFP 
in Africa.

When LFP is run against the OOPHE alone, it is observed that OOPHE has a 
positive and significant effect on female LFP only. This suggests that OOPHE only 
encourages female LFP. In fact, when institutional quality is introduced into the 
model, the effect of OOPHE on total and male LFP becomes negative but not sig-
nificant. However, when we control for other variables, the negative effect becomes 
statistically significant. This suggests that OOPHE discourages total and male LFP. 
When institutional quality is introduced into model 1, institutional quality has a neg-
ative effect on all categories of LFP. However, the introduction of interactive term 
changes the direction and sign of the effect of institutional quality on LFP as the 
effect turn positive and, in most cases, statistically significant, especially for total 
and female LFP. The interactive term on its own has a negative impact on LFP (total, 
female and male).

The effects of control variables are reported in Table 5 as well. Evidence from 
the table signifies that life expectancy at birth increases as total, female, and male 
LFP rise by 0.191%, 0.212%, and 0.132%, respectively. However, SSE leads to a 
decline in all categories of LFP. This is consistent with other a priori expectation 
that an increase in time spent in schooling would reduce LFP. This is because, dur-
ing schooling, citizens that engage in schooling do not participate in the labor force. 
The more the categories of these people stay in school, the decline in the LFP (Burk 
and Montes, 2018). The TFR is found to be positively influenced by female LFP.

Table 6 reports the results of the Generalized Method of Moments (GMM) effect 
on OOPHE and its interaction with institutional quality on LFP in Africa. The post-
estimation tests show that the number of instruments does not exceed the number of 
groups, suggesting the validity of the instrument with the Sargen and Hansen test of 
over-identification. Also, the AR(2) result shows that the model does not suffer from 
second-order serial or auto-correlation. The Wald test was also found to be signifi-
cant. The period lag of the dependent variables has been observed to have a positive 
and significant impact on the current LFP.

OOPHE decreases total, female, and male LFP by 0.024%, 0.023%, and 0.022%, 
respectively. The negative effect remains unchanged when institutional quality and 
interactive term (Institutional quality and health expenditure) are introduced into 
the models. However, when controlling for other independent variables, OPHE 
increases as female LFP by 0.013%. Institutional quality, when introduced, has a 
negative effect on all categories of all LFP. However, when controlling for control 
variables, the negative effect turns positive in all the models. The effect of interac-
tive term on LFP is negative and significant statistically, implying poor institutional 
quality affects negatively the more the nexus between OOPHE in African countries.

In system GMM results, LEAB, GDP growth rate, and IMR decrease as total 
and male LFP rise. Trade openness increases with increasing total and male LFP by 
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0.014% and 0.022% respectively. More precisely, SSE has a positive and significant 
impact on female LFP while total fertility decreases as female LFP increases and 
vice versa. The results from the OOPHE do not have an improving impact on LFP. 
This underscores the importance of GHE despite the increasing rate of over-depend-
ence on OOPHE in Africa.

Conclusion and Policy Implications

In this study, we have examined the effect of institutional role in health expenditure 
and labor force participation in 39 African countries over the period 2000 and 2018. 
We consider the impact of GHE vis-à-vis OOPHE on different categories of labor 
force participation, particularly total, female, and labor force participation. Aside 
from this, we take into cognize what the role of quality of institutions in Africa has 
to play in the relationship between health expenditure and labor force participation. 
In order to implement our objectives, we employ two specific estimation techniques, 
namely, the Panel Fixed Effects estimation method that accounts for Driscoll and 
Kraay (1998) standard errors and the two-stage system GMM. While accounting for 
Driscoll and Kraay (1998) standard errors allow Fixed Effects estimation to address 
the issue of heteroscedasticity and autocorrelation method, the system GMM 
addresses the issue of endogeneity characterizing the modeling of nexus between 
health expenditure and labor force participation.

Interesting findings are found from our study. The supremacy of GHE over 
OOPHE in spurring all categories of labor force participation is documented in all 
the estimation techniques employed. This underscores the indispensability of the 
government’s investment in the health sector. Our findings can be explained from 
two perspectives. Governments have the capability in terms of resources to invest 
in health infrastructure or equipment that would improve the health status of the 
citizens which would enable them to participate in the labor force. This is because 
only healthy citizens can actively participate in the labor force. Second, the majority 
of the citizens in developing countries are poor even though out-of-health expendi-
ture is on the increase. Hence, they only seek health services when the crucial need 
arises. In fact, the majority of the citizens in poor countries like many African 
countries seek health services when it is almost too late. Consequently, their health 
expenditure may not spur their participation in the labor force as expected.

We also document that the poor quality of institutions in Africa is detrimental 
to labor force participation either total, female or male labor force participation. 
This is not surprising considering the low level of institutional quality in many 
countries that make up the continent. Corruption is still rampant in many African 
countries, even among the strong and resources-endowed countries. Rule of law 
and protection of human and property rights are still a mirage in many African 
countries despite many years of a democratic system of government. The transi-
tion from one government to another is still marred with violence that results in 
political instability. The existence of corruption and political instability in any 
country has a high tendency to discourage labor force participation. The appall-
ing low institutional quality is manifested in the relationship between health 
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expenditure and labor force participation. Specifically, we find that institutional 
quality moderated downwards the positive nexus between GHE and all categories 
of labor force participation, suggesting that poor quality of institutions worsens 
the nexus between GHE and labor force participation.

Although the effects of control variables such as GDP per capita growth rate, life 
expectancy at birth (total, female, and male), gross secondary school enrolment (total, 
female, and female), infant mortality rate (total, female, and male), total fertility rate, 
and trade openness on labor force participation varies across models, albeit we can 
affirm that GPD per capita growth rate does not have any discernible impact on labor 
force participation. Life expectancy at birth positively influences labor force participa-
tion. However, secondary school enrolment reduces labor force participation. Infant 
mortality rate positively affects labor force participation while the total fertility rate 
has a positive effect on labor force participation. However, trade openness is only det-
rimental to female labor force participation.

Two policy implications can be drawn from our findings. First, there is a need to 
increase health expenditure, particularly GHE so as to spur labor force participation 
and full and productive employment in the continent of Africa. Also, institutional 
quality in the continent needs to be improved to ensure that health expenditure is 
properly spent without being misappropriated by some groups of people.
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Table 7   Labor force 
participation rate in sub-Saharan 
Africa

Source: computed by authors from the World Development Indica-
tors Database. YFLFP, YMLFP, YLFP, FLFP, MLFP, and LFP are 
female youth labor force participation rate (15–24 age), male youth 
labor force participation rate (15–24 age), total youth labor force 
participation rate (15–24 age), female labor force participation rate 
(15–64 age), male labor force participation rate (15–64 age) and 
total labor force participation rate (15–64 age), respectively

Year YFLFP YMLFP YLFP FLFP MLFP LFP

1990–1994 51.14 56.41 53.78 63.61 78.60 71.02
1995–1999 50.46 54.73 52.60 64.01 77.66 70.75
2000–2004 49.83 53.46 51.64 64.31 76.76 70.46
2005–2009 48.84 52.45 50.65 64.26 76.09 70.11
2010–2014 46.09 50.32 48.21 63.08 74.76 68.87
2015–2019 45.29 49.27 47.29 62.59 73.90 68.21
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