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ABSTRACT 

Recognition had been made of no significant economic growth by any country 

without adequate development in human capital. Looking at the “Asian tigers” 

such as Singapore, Hong Kong, Taiwan and South Korea made investment in 

education and health a top priority for decades, they have virtually become the 

most developed countries in Asia. This shows that investment in human capital 

has considerable impact in developing other forms of capital. To better 

understand the nexus between human capital and economic growth, this study 

investigates human capital and economic growth in West African countries 

covering a period of 17 years (2000-2016). Five macroeconomic variables were 

selected based on theoretical and empirical evidences. The study conducted 

pre-estimation tests such as summary descriptive statistics, Pearson’s matrix 

correlations, Cross-sectional Dependence Test, panel unit root test and panel 

co-integration test. The test results revealed that, the variables under study are 

properly screened for more advanced statistical regressions. The study 

employed Pool Mean Group (PMG) econometric technique in order to capture 

the objectives for which the study is poised to achieve. From the PMG, the study 

revealed, despite insignificant, there exists a positive effect of human capital on 

economic growth in the selected West African countries. Therefore, the study 

recommends that, West African governments should provide enabling macro-

economic environment favorable for investment in human capital components 

and hospitable for foreign investors. 
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Human capital has been recognized as one of the major factor that is responsible 

for the wealth of nations; according to Smith (1776) human capital refers to the 

acquired and useful abilities of all the inhabitants of the society (see Miyanda 

& Seshamani, 2017). This clearly indicates that human capital is simply value 

addition to an individual in form of education and health in order to generate 

outcomes of the value to the individuals and society. Capital and natural 

resources are passive factors of production; human beings are the active agents 

who accumulate capital, exploit natural resources, build a social, economic and 

political organization, and carry forward national development. Clearly, a 

country which is unable to develop the skills and knowledge of its people and 

utilize them effectively in the national economy will be unable to develop 

anything else (Miyanda & Seshamani, 2017). 

The dynamics of human capital and economic growth is important, especially 

in West African countries where the expenditure on human capital development 

index of 0.427 is far behind than that of other regions of the world.  For instance, 

Europe and Central Asia 0.771, Latin America and the Caribbean 0.741, East 

Asia and the Pacific 0.683, Arab States 0.652, North Africa 0.652, Southern 

Africa 0.516, Central Africa 0.466 and East Africa 0.462 (UNDP, 2018). 

Because the majority of West African countries have poor performance in key 

development indicators such as Growth Domestic Product (GDP), life 

expectancy and education enrolment etc. For these reasons health and education 

in the Millennium Development Goals (MDGs), were given considerable 

preference. Following the MDGs, developing countries are encouraged to 

increase their investment in education and health as their impact on social 

welfare; poverty reduction and productivity are well-known (Jude, Hilaire & 

Gilles, 2015). 

This paper seeks to investigate the effects of human capital on economic growth 

in some selected West African countries. This paper is unique because it 

enhanced the current understanding of the existing body of knowledge between 

human capital and economic growth in West African countries.  

 

CONCEPTUAL LITERATURE REVIEW 

Human capital 

Human Capital refers to the stock of skills, knowledge, ideas, talent, 

personalities attributes and health status embodies in individuals which 

facilitate their ability to perform labour for the creation of personal, economic 

and social value (OECD, 2011; Ogujiuba 2013; Simon & Maurice 2016). 
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Simon-Oke (2012) opines that the concept of human capital refers to a 

conscious and continuous process of acquiring and increasing the number of 

people with requisite knowledge, education, skill and experience that are crucial 

for the economic development of a country. Furthermore, the concept of human 

capital has also been defined as “an amalgam of factors such as health, 

education, experience, training, intelligence, energy, work habits, 

trustworthiness, and initiative that affect the value of a worker's marginal 

product” (Osekhebhen & Shirley, 2014: p55). Therefore, the study confined to 

the above conceptual clarifications of human capital. 

 

Economic growth 

Base on their conceptual clarification, Solow and Robert (1956) opines 

Economic Growth as an increase in the capacity of an economy to produce 

goods and services, compared from one period of time to another. It can be 

measured in nominal or real terms, the latter of which is adjusted for inflation. 

Traditionally, aggregate economic growth is measured in terms of Growth 

Domestic Product (GDP), although alternative metrics are sometimes used. 

Helpman and Elhanah (2004) opines that "Economic Growth" refers to the 

geometric annual growth in GDP between the first and the last year over a 

period of time; this growth rate is the trend in the average level of GDP over the 

period, which ignores the fluctuations in the GDP around this trend. 

Economic growth is the increase in the capacity of inflation-adjusted market 

value of the goods and services produced by an economy over time. It is on the 

basis of the value of the economic growth that countries are classified as high, 

medium or low economies (Hendrik, 2018). 

 

EMPIRICAL LITERATURE 

There have been several empirics on human capital and economic growth using 

time series, and panel data. Some of these studies are country-specific while 

others are cross-country. These studies have come with mixed results. Some of 

these studies are selected and reviewed as follows: 

Agiomirgianakis, Asteriou and Monastiriotis (2002) examine the role of human 

capital on economic growth by using a large panel of data including 93 

countries. Following a dynamic panel data approach, the findings indicates that 

education and health has, indeed, a significant and positive long-run effect on 

https://www.investopedia.com/terms/i/inflation.asp
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economic growth. Moreover, the size of this effect is stronger as the level of 

education (primary, secondary, and tertiary) increases. This has a 

straightforward policy implication that governments taking actions towards an 

expansion of their higher education may well expect larger gains in terms of 

higher economic growth in their countries. In the same vein, Hiro and Robert 

(2004) empirically investigate the analysis of human capital development and 

economic growth in European regions. Their empirical analysis demonstrates 

that the rate of economic growth is determined by the accumulation of human 

capital, not by level of existing stocks.  

Gyimah-Brempong, Paddison, and Mitiku (2006) investigated the effect of 

higher education human capital on economic growth in African countries using 

dynamic panel data with a modified neoclassical growth equation. The result 

found that education has positive and significant effect on growth in African 

countries and claimed that growth elasticity of higher education human capital 

is twice as large as the growth impact of physical capital investment. On the 

other hand, Nabil, Simon and Yu (2007) examined the dynamic effects of public 

investment in human capital in the context of population ageing using a 

computable Overlapping-Generations Model (OLG). The study found a 

significant effect of a tax-financed increase in public spending on education had 

a crowding-out effect in the short run while higher education contributed 

immensely to human capital accumulation in the long run and this also had 

negative effects of population ageing.  

Mehdi, Mohammad and Zahra (2010) investigate how human capital can affect 

growth in different economies using a cross-country panel approach for 104 

countries during the period of 1980-2005.  The finding of this study showed that 

human capital affects  growth  in  different  ways;  it  has  more  effects  on  per  

capital  growth  through  technology/catch-up component than domestic 

innovation component. Moreover human capital of different ways has different 

effects on growth but in total, it has positive effect on economic growth.   

Ndambiri, et`al. (2012) Based on a panel data of 19 Sub Saharan countries for 

the years 1982-2000, Given that economic growth is essentially seen as a 

dynamic phenomenon, Generalized Method of Moments (GMM) was employ 

to account for the factors that influenced the growth of economies in the region. 

The results indicate that physical capital formation, vibrant export sector and 

human capital formation significantly contribute to the economic growth among 
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sub Saharan countries. Similarly, Menbere and Marek (2012) empirically 

investigated the extent to which investment in human capital accumulation may 

contribute to the growth dynamics of the European Union. In order to address 

this, they apply a panel data during the period 1995-2009. They used three 

different proxies for human capital accumulation: secondary school enrollment, 

labor force with primary, secondary and tertiary education and research and 

development expenditure. The results from a panel of European economies 

suggest all the variables have been significantly and positively related with GDP 

per capita growth rates. 

Ongo, Vukenkeng and Seppo (2014) examine the mechanisms through which 

human capital influences economic growth in the CEMAC region.  The  effect  

of  human  capital  on  economic  growth  was  estimated  using  Two Stage  

Least Square  (2SLS) multiple  regression model for the  individual countries 

and the  method of Generalized Least Square (GLS) for the whole  sub region. 

The results show that secondary education improves  human  capital  

development; a good  health  system  strengthens  the  quality  of capital; 

knowledge acquired  on  the  job  increases  the  productivity  of  the  workers  

and  the accumulated human capital significantly impacts positively on the 

economic growth of the CEMAC region. While Camelia (2016) analyze the 

Impact of Human capital on economic Growth of 29 European countries by 

using four panel data estimators. Results show that a higher value of education 

expenditures is associated with the increase of GDP per capita. In the same vein, 

Sedat and Mesut (2016) examine the effect of human capital and economic 

growth in a panel of 65 countries covering 1967-2011. For this purpose, index 

of human capital per person based on years of schooling and returns to 

education and mortality rate infant (per 1,000 live births) which are regarded as 

main components of human capital in economic literature and GDP per capita 

(constant 2005 US$) as a proxy for economic growth have been utilized. In this 

context, firstly, countries are classified by using K-means clustering procedure. 

Then, all clusters are analyzed by panel data analysis. Estimate for the 

coefficient education and health shows that the effect of human capital on 

economic growth is positive and statistically significant in developing 

countries. 

Shuaibu and Oladayo (2016) investigate the determinant of human capital 

development in 33 African countries over a 14-year period from 2000 to 2013. 
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In addition to preliminary tests such as line plot, descriptive statistics and 

correlation analysis carried out, the data is analyzed using panel unit root, co-

integration and causality techniques. Findings show that all the variables are 

integrated of order one 1(1) while human capital development and its 

determinants have a stable long-run equilibrium relationship. Specifically, all 

the variables significantly influence human capital development in the long run, 

whereas the contemporaneous models suggest that only institutions matter. 

Utilizing alternative estimators as well as estimation of subsamples, robustness 

tests reinforce our findings. Therefore, African governments may consider 

supporting human capital development through sustained investment in the 

education and health sectors. At the same time, short-term gains may be attained 

through enhanced institutional quality and infrastructural development. 

Jude, Hilaire and Gilles (2015), used Ordinary Least Square (OLS) and 

Generalized Method of Moments (GMM) on panel data of 49 African countries, 

they empirically examine the relationship between education and health 

expenditure on economic growth. The studies posit that there is negative 

interaction between human capital development and economic growth. Their 

empirical investigations suggest that education and health spending 

arecomplementary. Contrarily, Obialor (2017) examines the effect of human 

capital investment on the economic growth of three Sub-Sahara African 

countries of Nigeria, South Africa and Ghana; data were analyzed using co-

integration technique and Vector Error Correction Model (VECM). The above 

findings surprisingly concluded that human capital development has positive 

and significant relationship on economic growth without elaborating the type of 

relationship. The finding is consistent with the endogenous growth model 

theories which argue that improvement in human capital expands productivity. 

Amassoma and Nwosa (2011) studied the causal nexus between human capital 

Investment and economic growth in Nigeria for sustainable development in 

Africa at large between 1970 and 2009 using a Vector Error Correction (VEC) 

and pairwise granger causality methodologies. The findings of the Vector 

Autoregression (VAR) model and pairwise estimate reveal no causality between 

human capital development and economic growth. Also, the study identified 

that labor mismatch is an issue that government needs to reckon with in order 

to accelerate and sustain economic growth. Contrarily, Adelakun (2011) 

conducted a study on human capital development and economic growth using 
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OLS technique and found that there was a positive relationship between 

government expenditure on education and health as well as pattern of enrolment 

in primary, secondary, and tertiary institutions in enhancing economic growth 

in the long run.  

 

THEORETICAL LITERATURE REVIEWS 

Human Capital Theory  

Human capital theory shows how education leads to increase in productivity 

and efficiency of workers by increasing the level of their cognitive skills. 

Schultz (1902-1988) and Becker (1930) introduced the notion that people invest 

in education or as to increase their stock of human capabilities which can be 

formed by combining innate abilities with investment in human beings. 

Examples of such investments include expenditure on education, on the job 

training, health, and nutrition. However, the stock of human capital increases in 

a period only when gross investment exceeds depreciation with the passage of 

time, with intense use or lack of use. The provision of education is seen as a 

productive investment in human capital, an investment which the proponents of 

human capital theory considers to be equally or even more equally worthwhile 

than that in physical capital. Human capital theorists have established that basic 

literacy enhances the productivity of workers low skill occupations. They 

further state instruction that demands logical and analytical reasoning that 

provides technical and specialized knowledge increases the marginal 

productivity of workers in high skill or profession and positions (Babalola, 

2000) Moreover, the greater the provision of schooling and healthier society, 

the greater the increase in national productivity and economic growth. 

 

METHODOLOGY 

Model Specification 

The theoretical model for this study was adopted from Cobb-Douglas (1947) 

production function framework as modified by Solow (1957) and augmented 

by Mankiw, Romer and Weil (1992). However, the model used in this study 

followed the work of Obialor, (2017) who examines the effect of human capital 

investment on economic growth of three Sub-Sahara African countries. His 

model was specified as follows: 

GDP = α0 + α1GIH + α2GIE + α3LR + µ ----- (1.1)    Where; 

GDP = Growth rate of the GDP at current market prices; it is the dependent 

variables. GIH = Government Investment on Health; it is proxied by Public 

Health expenditure. GIE = Government Investment on Education; it is proxied 
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by public spending on education. LR = Literacy Rate; it is represented by school 

enrolment. α0 = is a constant or intercept. α1, α2 and α3 = are the coefficients 

of the explanatory variables while µ is stochastic error term. 

To make the model significant and to suit the study at hand, the model was 

metamorphosed to include the vibrant components of human capital, which the 

study is poised to achieve as specified in the objectives of the study for 

appropriate analysis. Such components are: Government Expenditure on 

Education (GEE), Government Expenditure on Health (GEH), Literacy Rate 

(LR) and Life Expectancy rate (LE); the variables were included to capture 

government investment and effectiveness in human capital. Hence, the 

functional specification of the model is as follows:  

RGDP = f (GEE, GEH, LR, LE)  ------------ (1.2) 

While the mathematical specification of the model is expressed as follows:  

RGDPit= α0 + α1GEEit + α2GEHit + α3LRit + α4LEit --------- (1.3) 

Specifying the above equation 1.3 from mathematical in to an econometrics 

model by introducing stochastic error term in order to properly estimate the 

parameters of the postulated model, we rescale the variables by taking the 

logarithms form and conducting a step-wise regression for estimation purpose 

with constant returns to scale will take the following form: LogRGDPit=α0 + 

α1LogGEEit + α2logGEHit + α3LRit + α4LEit + µ it --(1.4)  

Where; log represents the logarithm of RGDP, GEE and GEH (note: the log of 

LR and LE was not taken as the series was in small decimal places). Where; 

subscript i and t is the country`s cross-sectional dimension and country`s time-

period dimension respectively. Where; α0 is a constant or intercept while α1, 

α2 and α3 are the coefficients of the explanatory variables and the “α” is the 

elasticity of human capital with respect to RGDP; however, it is predicted 

that theα1 α2 α3 α4 > 0. This means, the elasticity has a positive relationship with 

the dependent variable; and a unit change in either of the independent variables 

will bring about a proportionate change in the RGDP “ceterisparibus”. Where; 

µit is the stochastic term. As time-varying analysis, the equation specifies that 

the output variable depends linearly on its own previous values and on degree 

of uncertainties; as such, the µit provides an explanation for the difference 

between the results of the equation and actual observed results. Therefore it is 

predicted that the variances of the µit in the equation should held constant over 

time (homoskedastic). 
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Pooled Mean Group (PMG) Estimator  

The pooled mean group (PMG) estimator is an intermediate estimator that 

allows estimation by either averaging the individual country estimates, or by 

pooling the long-run parameters. That is, it involves both pooling and 

averaging. This estimator allows the intercepts, short-run coefficients, and error 

variance to vary across country or group but it constraints the long-run 

coefficients to be the same (homogenous). PMG is consistent under the 

assumption of the long-run slope homogeneity. The main requirement for the 

validity of PMG is that, there has to exist a long-run relationship among the 

variables of interest, and second, the dynamic specification of the model be 

sufficiently augmented so that the resulting residual is serially uncorrelated. 

Therefore, to estimate the impact of remittances, foreign direct investment, 

openness and domestic investment on economic growth as specified in 

objective one, this work relied on aforementioned PMG estimator proposed by 

Pesaran, Shin, and Smith (1999). Pesaran et al. (1999) labeled this as the 

“autoregressive distributed lag (ARDL) approach” to long-run modeling.  

Given t = 1, 2…T, and i = 1, 2…T, the ARDL (p, q) model is specified as: 

𝑌𝑖𝑡 =  ∑ 𝜆𝑖𝑗𝑌𝑖,𝑡−𝑗 + ∑ 𝛿𝑖𝑗
′ 𝑋𝑖,𝑡−𝑗 + 𝜇𝑖 + 휀𝑖𝑡

𝑞
𝑗=1

𝑃
𝑗=1  ……… (1.4) 

Where 𝑋𝑖,𝑡−𝑗 is the (K X 1) vector of explanatory variables for group 𝔦, and 𝜇𝑖 

represents the fixed effects. The above models can be reparamatized as a VECM 

system as follows: 

∆𝑌𝑖𝑡 =  𝜃𝑖(𝑌𝑖,𝑡−1 − 𝛽𝑖
′𝑋𝑖,𝑡−1) +  ∑ 𝛾𝑖𝑗∆𝑃−1

𝑗=1 𝑌𝑖,𝑡−𝑗 +  ∑ 𝛾′
𝑖𝑗

∆𝑋𝑖,𝑡−𝑗 + 𝜇𝑖 +
𝑞−1
𝑗=1

휀𝑖𝑡…(3.5) 

Where, the 𝛽𝑖 are the long-run parameters and 𝜃𝑖are the equilibrium correction 

parameters. 𝛾and𝛾′are short-run coefficients. 

The data for the study was collected from the World Bank, World  Development 

Indicator (WDI, 2019) and UNESCO, education statistical division online 

databases covering the annual period of 17 years (2000-2016). Based on data 

availability and chances of selecting both Anglophones and Francophone 

member states, the following seven countries were selected: Benin, Cote 

d`Ivoire, Gambia, Nigeria, Senegal, Sierra Leon, and Togo. 

 

RESULTS AND DISCUSSION 

Panel PMG Estimation Specific-Country Analysis 



 

 

            International Journal of Management Science and Business Analysis 

                             Published by Cambridge Research and Publications 

 

                                                    IJMSE ISSN-2041-1787 (Print) 

 

232 

Vol. 24 No.7 

March, 2022. 

The PMG estimation allows short-run coefficient to be heterogeneous and 

constraint the long-run coefficient to be homogenous. The estimator provides 

coefficients for individual country analysis in short-run as envisaged in Table 

4.2 below showing effects of human capital on economic growth in West 

African countries as specified in objective one. Where, human capital was 

proxied by Government Expenditure on Education (GEE), Government 

Expenditure on Health (GEH), Life Expectancy Rate (LE) and Literacy Rate 

(LR) while economic growth was proxied by (Real GDP).  

 

Table 4.2: Panel PMG Estimation Specific-Country Analysis 

Dependent Variable: LOGRGDP 

Country   ECT ∆LOGGEE ∆LOGGEH    ∆LR    ∆LE 

Benin 

Rep. 

-0.1585** 

(0.2010) 

[0.030] 

-0.0003 

(0.0018) 

[0.858] 

-0.0662 

(0.0595) 

[0.266] 

0.0060 

(0.2956) 

[0.984] 

0.1663*** 

(0.1245) 

[0.182] 

Cote 

d`Ivoire 

-0.2625** 

(0.1068) 

[0.014] 

0.0021 

(0.0064) 

[0.974] 

0.0681 

(0.026) 

[0.276] 

0.3819** 

(0.2190) 

[0.081] 

-0.0036 

(0.0344) 

[0.915] 

Gambia -

0.1767*** 

(0.1299) 

[0.174] 

0.0008 

(0.0021) 

[0.686] 

-0.0443*** 

(0.0292) 

[0.129] 

-0.1289 

(0.1850) 

[0.486] 

0.3243 

(0.3993) 

[0.417] 

Nigeria -0.3675* 

(0.0754) 

[0.000] 

0.1704* 

(0.0546) 

[0.002] 

0.0399 

(0.0326) 

[0.221] 

0.1372 

(0.1137) 

[0.228] 

0.1094*** 

(0.0677) 

[0.106] 

Senegal -1.1061* 

(0.1872) 

[0.000] 

-0.0020 

(0.024) 

[0.407] 

0.0190 

(0.0228) 

[0.408] 

0.8311* 

(0.2233) 

[0.000] 

-0.3080* 

(0.0670) 

[0.000] 

Sierra 

Leon 

-0.2755** 

(0.1333) 

[0.039] 

0.0061 

(0.0051) 

[0.753] 

0.0217 

(0.0391) 

[0.578] 

0.1317 

(0.3223) 

[0.683] 

-0.1273 

(0.1458) 

[0.383] 

Togo -0.1587** 

(0.0927) 

[0.087] 

-0.0007 

(0.0028) 

[0.801] 

-0.0700** 

(0.0365) 

[0.055] 

-0.0794 

(0.1303) 

[0.542] 

0.0206 

(0.0405) 

[0.611] 

Source: Computed and Compiled by the Researcher using STATA 14 (2019) 
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Note: *, **, *** denotes significance at 1%, 5% and 10% respectively. 

 

Figures in ( ) and [ ] are standard errors and p-values respectively. 

The Lag structure is ARDL (1, 1, 1, 1, 1, 1) 

Results from Benin Republic shows that, LOGGEE (-0.0003) and LOGGEH (-

0.0662) have negative and insignificant effects on LOGRGDP; while LR 

(0.0060) and LE (0.1663) denotes positive effects on LOGRGDP; however, LR 

is statistically insignificant while LE is significant at 10%. In Cote d`Ivoire, 

results shows that, LOGGEE (0.0021), LOGGEH (0.0681) and LR (0.3819) is 

found to be positively affecting LOGRGDP but statistically insignificant except 

LR which is significant at 5%. On the other hand, the effects of LE (-0.0036) 

on LOGRGDP is negative and insignificant. For the case of Gambia, the effect 

of LOGGEE (0.0008) and LE (0.3243) on LOGRGDP is positive but 

insignificant. While LOGGEH (-0.0443) and LR (-0.1289) have negative 

effects on LOGRGDP; however, LOGGEH is significant at 10% while LR is 

insignificant. For Nigeria, all the coefficients LOGGEE (0.1704), LOGGEH 

(0.0399), LR (0.1372) and LE (0.1094) as expected have positive effects on 

LOGRGDP; however, LOGGEH and LR are insignificant while LOGGEE and 

LE are significant at 1% and 10% respectively. Results in Senegal depicted that 

LOGGEH (0.0190) and LR (0.8311) effects on LOGRGDP is positive; 

however, LOGGEH is insignificant while LR is significant 1%. On the other 

hand, LOGGEE (-0.0020) and LE (-0.3080) is negatively affecting LOGRGDP; 

however, LE is significant at 1% while LOGGEE is insignificant. For Sierra 

Leon, LOGGEE (0.0016), LOGGEH (0.0217) and LR (0.1317) effects on 

LOGRGDP is positive but insignificant. Contrarily, LE (-0.1273) denotes 

negative and insignificant on LOGRGDP. Results in Togo shows that, 

LOGGEE (-0.0007), LOGGEH (-0.0700) and LR (-0.0794), is negative and 

insignificant on LOGRGDP except LOGGEH which is significant at 5%. 

Contrarily, LE (0.0206) is positive but insignificant on LOGRGDP.  

For the Error Correction Terms (ECT), as expected, the coefficients signed 

negative and lies between 0-1 in all the selected countries and are statistically 

significant (Gujarati and Porter, 2015; Wooldridge, 2009); the finding 

consolidates the existence of a long-run relationship amongst the variables in 

all the selected countries. The coefficient of the error correction terms which 

are -0.1585, -0.2625, -0.1767,-0.3675, -1.1061, -0.2755 and -0.1587 implies 
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that the deviations from short-run towards long-run are corrected each year by 

nearly 15.8%, 26.2%, 17.6%, 36.7%, 10.6%, 27.5% and 15.8% for Benin, 

Gambia, Cote d`Ivoire, Nigeria, Senegal, Sierra Leon and Togo respectively. 

 

Conclusion and Recommendation 

The study employed econometrics analytical techniques including descriptive 

statistics and matrix correlation of variables; Levin, Lin and Chin (LLC) and 

Im, Pesaran and Shin (IPS)  for panel unit root tests; as suggested from the unit 

root test, Pesaran, Smith and Shin (1999) was conducted to explore the effects 

of human capital on economic growth in West African countries. Results opined 

that despite insignificant, there exists a positive effect of human capital on 

economic growth in the selected West African countries. Therefore, the study 

recommends that, West African governments should provide enabling macro-

economic environment favorable for investment in human capital components 

and hospitable for foreign investors. 
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