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Abstract

The objective of this paper is to analyze the role played by human capital in
the relationship of foreign direct investment (FDI) and economic growth in
the Central African Economic and Monetary Community (CEMAC). To
achieve the assigned goal, we use the generalized method of moments (GMM)
in a dynamic panel system proposed by Blundell et al. (2012) on annual series
of 50 by country (Cameroon, Congo, Gabon, CAR, and Chad)' from 1970 to
2019°. Two major conclusions emerged from this research. The first is that
human capital in the CEMAC zone contributes significantly to improving the
FDI-economic growth relationship. The second conclusion is that human
capital has a negative and very significant effect on economic growth, all oth-
er things being equal. This result corroborates the threshold effect estimates
that have shown that the CEMAC zone has not yet reached a level of human
capital, enabling one to take advantage of the economic benefits specific to
the return on investment in education or through spillovers.
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1. Introduction

In the economic literature, the importance given to human capital stems from
the fact that states’ economic trajectories have historically been accompanied by
a generalized increase in the average level of education and an improvement in
the health status of populations (Becker, 1964; Fraisse D’Olimpio, 2009; Goumr-

'Equatorial Guinea was not included due to the lack of sufficient data on the human capital index.
’Data from 2018 to 2019 are estimates based on a moving average.
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har, 2017). This concordance of facts has promoted economic thought since the
1980s, whereas many theoretical and empirical studies carried out since then
have given rise to a new look at the processes of economic growth. This new
economic thought, commonly called “theories of endogenous growth” thus
helped to understand the mystery of the residue not explained by the increase in
the quantities of factors of production (e.g., capital, labor) in the works of Solow
(1956) or in those of Mankiw, Romer and Weil (1992). However, because of the
consideration of technical progress as exogenous to the process of economic
growth, the model of Mankiw et al. (1992) has received much criticism (Aghion
& Howitt, 1992; Benhabib & Spiegel, 1994). As a result, the Barro and Sa-
la-i-Martin (1992) research is a major contribution in the sense that it has eluci-
dated the Solow residue.

Complementary theoretical models refocusing the role of human capital in
economic growth have been proposed (Aghion & Howitt 1992; Funke & Strulik,
2000). These theories, by demonstrating that economic growth no longer de-
pended on physical capital alone but also on the accumulation of human capital
and technical progress, were at the origin of one of the major upheavals in eco-
nomic thought (Gundlach, 1995). Moreover, extension of the analysis of the
mechanisms involved has made it possible to consider many other channels of
transmission of the effect of human capital on growth. Openings have thus been
made to innovation, research and development (R&D), and adaptation to new
technologies (Romer, 1990; Aghion & Howitt, 1992; Benhabib & Spiegel, 1994).
The latter suggests that, in an economy with technical progress, the level of hu-
man capital impacts long-term growth via the positive effects it has on the ca-
pacity for innovation, R&D, and the speed of adaptation to new technologies, for
which foreign direct investment (FDI) is one of the main transmission channels
(Borensztein, De Gregorio, & Lee, 1998; Xu, 2000).

FDI contributes directly and indirectly to the growth of an economy by im-
proving knowledge and technological spillovers, improving the stock of human
capital, and encouraging production and consumption (Feenstra & Markusen,
1994; Blomstrom & Kokko, 2003). One specification of developed countries is
the availability of a workforce with a high level of human capital (Miyamoto,
2003). However, the question of whether human capital is the main engine of
growth in the developing world remains a matter of controversy. Some develop-
ing countries have followed similar trends in human capital and economic
growth. The distinction of these developing countries is that they appear to have
achieved significant economic benefits by attracting FDI in host economies and
have mobilized FDI inflows to achieve rapid economic growth (Miyamoto, 2003).

However, among the empirical studies conducted on the impact of FDI on
economic growth in both developed and developing countries, there has been
very little return to the effect of FDI on human capital, a key factor of economic
growth (Miyamoto, 2003; Azam et al., 2015). Not all studies on the impact of

FDI around the world have led to positive effects on economic growth.
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In the case of the Central African Economic and Monetary Community
(CEMAC), the divergences in economic trajectories (i.e., observation of conver-
gence criteria, difference in standard of living, and human capital) raise ques-
tions as to the real effectiveness of FDI on the area’s economic growth. For ex-
ample, according to World Bank (2019), between 1970 and 2017, Congo was the
only country in the CEMAC zone where the increase in FDI (191 percent) and
human capital (1.2 percent) went hand in hand with the increase in gross do-
mestic product (GDP) per capita (1.2 percent). On the other hand, the CAR is a
country in the area that has experienced the weakest improvement in human
capital (0.77 percent on annual average). This, combined with a 56.6 percent
drop in FDI over the period, makes CAR the only country with a negative an-
nual average GDP per capita (—0.96 percent). Cameroon, with the highest aver-
age annual variation in per capita GDP over the period (1.19 percent), contrasts
with a stronger drop in FDI (—1369.6 percent)’.

Thus, in light of that argued above, are we entitled to know what role human
capital plays in the FDI-economic growth relationship in the CEMAC zone? The
general objective of this research is to analyze the role of human capital in the
FDI-economic growth relationship in the CEMAC zone. More specifically, it is a
question of verifying whether, in CEMAC, the impact of FDI on economic
growth is as strong as the high level of human capital. It is assumed that, in the
CEMAC zone, human capital plays a positive and significant role in the rela-
tionship of FDI and economic growth.

We used the generalized method of moments (GMM) to highlight the effect of
FDI and human capital on economic growth using data from the World Bank
and other sources. To verify the existence of a threshold effect on human capital,
we used a fixed-effect threshold modeling in panel data (Wang, 2015). The rest
of this paper is structured around three points, namely the literature review, the

specification of the model and the presentation, and interpretation of the results.

2. Literature Review

2.1. Theoretical Review

The theory of the neoclassical growth (Solow, 1956; Swan, 1956) declares that
the accumulation of physical capital doesn’t explain the strong per capita output
growth over time due to geographical variances, differences in income and levels
of technological advancement, and the nonexistence of positive economic exter-
nalities. Solow’s model shows that long-term economic growth can’t rely solely
on the accumulation of physical capital (the problem of diminishing return on
capital). The rise in fixed investments without a concomitant increase in the
working population would only lead to a transitory acceleration in per capita
production. Since the labor force of an economy cannot be increased without
limit, another factor can produce and maintain the high rate of economic

growth. The technological progress is one of the main sources of long-term

Exploration of data from the World Development Indicators (The World Bank data) by author.
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growth also called the “residue” of economic growth that can’t be attributed to
the growth of capital or labor. This residue, called the “Solow residue” or “total
factor productivity”, is linked to an increase in knowledge, the discovery of new
ideas, or an increase in economic efficiency (Aslam, Hassan, & Sakar, 2013).
Nevertheless, Solow’s growth model doesn’t explicate the source of this technol-
ogical progress, making it exogenous to the process of economic growth.

By the mid-1980s, a new growth theory proposed by Romer (1986, 1987), Lu-
cas (1988, 1990), and Mankiw et al. (1992) suggested economic growth rates to
be endogenous. The assumption of this theory was that increasing returns to
scale can be possible by maintaining increased investments in human and phys-
ical capital. These investments would create a permanent increase in the rate of
economic growth. Endogenous growth theories emphasize the role of human
capital (Lucas, 1990). Differences in productivity between countries are subject
to differences in skill levels and ability of workers to use technology. Another
important argument of these theories concerns the effect of technological “spil-
lovers” on economic growth (Aghion & Howitt, 1998; Howitt, 2000). These ef-
fects are indirectly associated with the effects of technological change on the
economy. Therefore, endogenous growth theory focuses on the externalities re-
sulting from accumulation of human and physical capital as the main forces of
long-term productivity growth (Aslam, Hassan, & Sakar, 2013).

To the new economic growth model, FDI can affect growth endogenously if
increasing returns to production via externalities and spillover effects are gener-
ated (Aslam et al., 2013). Promoters of this school of thought argue that, unlike
physical objects, knowledge and technology are not linked by falling returns to
scale but are rather the engines of the growth process. According to Solow, 1957
and De Mello, 1997, this contrasts with the exogenous economic growth model
in which the impact of FDI on the growth rate of production is limited by the
existence of falling returns on physical capital, in which FDI affects only the level
of income and not long-term growth.

According to the endogenous growth theory, the falling profits to physical
capital can be postponed altogether when human capital is added to the produc-
tion function alongside physical capital and unskilled labor (Aslam, Hassan, &
Sakar, 2013). Thus human capital stock’s limits the absorptive capacity of its
economy (Borensztein et al., 1998). The workforce value depends on accumu-
lated experience and the education system. This quality of work will determine
an economy’s ability to adapt old technologies to new learning and the creation
of new ideas. In other words, high-quality human capital is a major factor capa-
ble of absorbing the technological spillovers resulting from FDI and is therefore
a determining factor of the effects of FDI on economic growth.

FDI can contribute significantly to human capital in several ways, such as the
introduction of new management practices and organizational arrangements as
well as the training of workers. The impact on R&D could stimulate innovation

and thus contribute to the host country’s growth (Grossman & Helpman 1991;
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Calvo & Robles, 2003). Therefore, factors such as increasing returns to scale, in-
novation, trade openness, R&D, and human capital formation are key factors in
explaining the growth process.

In sum, it should be mentioned that human capital is an important absorber
of technology contributed by multinationals as long as it makes a significant
contribution to economic growth and local technological development is not es-
tablished. To be truly competitive, foreign technologies must be absolutely in-
novative. In our model based on the theory of endogenous growth, FDI would
have two effects on economic growth: The first is a direct effect of the increase in
the capital stock in terms of financing capital formation. FDI contributes directly
to growth in the same way as domestic investment. The second impact is indi-
rect via the spillover effect. It is assumed here that FDI is more productive than
domestic investment. FDI promotes growth by strengthening human capital and
encouraging new technologies in the host country by disseminating manage-
ment skills, marketing techniques, workforce training, and skills acquisition, as
well as stimulating R&D activities and promoting exports. Spillovers from tech-
nology and knowledge will offset the effects of lower returns on capital and keep
the economy on track for long-term growth. Human capital is assumed to di-
rectly affect the growth of local workers who learn technology and new know-

ledge from multinational companies.

2.2. Empirical Review

Empirical review on the role of human capital in the FDI-economic growth rela-
tionship highlights several works that we summarize here in two categories: on
the one hand, works affirming a positive effect of human capital and FDI, and,
on the other, works concluding that there is no relationship or negative effect of
FDI on economic growth in the presence of human capital.

In the first category, Goumrhar (2017), using a sample of 65 developing coun-
tries over the period 1985-2015, through GMM, came to the conclusion that FDI
acts positively and has a significant impact on economic growth. This author
used trade openness, gross fixed capital formation, and government consump-
tion as a control variable to reach the conclusion that human capital reinforces
the positive effect of FDI on the economic growth of developing countries. Also,
the impact of human capital (measured by the average number of years of study)
was found to be positive and significant on the economic growth of the countries
sampled. However, this impact was conditioned by the existence of a threshold
below which education has no effect on the growth of developing countries.

The positive role of human capital in the FDI-economic growth relationship
was also found by Azam et al. (2015), who carried out a panel data study for 34
developing countries covering the period 1981-2013 and using a fixed-effect es-
timate. Likewise, Abdeljabbar and Hicham (2010) applied the GMM method to
30 developing countries in Africa, Asia, and Latin America over a period from

1982 to 1997 to demonstrate a direct positive and significant effect of FDI on
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economic growth. These authors further emphasized that the role of human
capital in the FDI-economic growth relationship* is only perceptible for devel-
oping countries after a minimum level of human capital accumulation. Li and
Tanna (2019), using GMM system panel data estimates of 51 developing coun-
tries for the period 1984-2010, found that FDI has a positive role on economic
growth in the relationship, including capital human and institutions. However,
these authors found that FDI acts more on economic growth through institu-
tions than through the accumulation of human capital.

In the second category of studies ruling on a negative or no effect, we found
that of Cleeve, Debrah and Yiheyis (2015), who conducted a dynamic panel data
study of African countries over the period 1980-2012 in order to see if FDI in-
flows in African countries improved the skills of workers. After estimating sev-
eral models of FDI, these authors did not find evidence of improved human cap-
ital, probably because of the quality of FDI entering African countries. In the
same perspective, Demir and Duan (2018) questioned the quality of FDI inflows
from the North to the South. These authors, by controlling the aggregation bias
of FDI flows and the heterogeneity of 240 countries of origin and 108 host coun-
tries within and between the North and the South over the period 1990-2012,
using various estimation techniques, found no significant effect of bilateral FDI
flows on the productivity growth of the host country or on the productivity gap
between the host and border countries. These authors also found no evidence of
a positive effect of FDI inflows on North-South human capital growth. Using
panel data analysis based on a theoretical model of endogenous growth, Demis-
sie (2015) examined the role of human capital in the FDI-economic growth rela-
tionship through numerous macroeconomic aggregates of 56 developing coun-
tries between 1985-2014. It resulted in a very significant negative effect of FDI
on the economic growth of low-income countries. The author’s analysis of the
FDI-human capital interaction effect suggests the existence of a minimum hu-
man capital threshold above which the role of FDI becomes significant.

Overall, this review of the literature on the role of human capital in the
FDI-economic growth relationship reveals a predominance of two theoretical
currents: the endogenous growth model and the MRW model. However, recent
empirical works on this issue in developing economies that have used one of
these two frameworks are in agreement on the existence of a human capital
threshold, above which states would be FDI attractiveness, that is favorable to

economic growth via technological spillovers.

3. Model Specification
3.1. Theoretical Model

To analyze the role of human capital in the FDI-economic growth relationship,

*Abdeljabbar and Hicham (2010) used as control variables the following: GFCF, exports, rate of
population growth, rate of growth of cultivable land, GDP per capita of the first period, and the area
of each country in the sample.

DOI: 10.4236/me.2020.1112140

2127 Modern Economy


https://doi.org/10.4236/me.2020.1112140

S. B. Mboko Ibara

we start from the neoclassical two-factor growth model based on the Cobb-Douglas

type production function below:
Y(t)=AxK(t) L(1) ™", (1)
with0< a< 1.

This growth model proposed by Solow (1956) and Swan (1956) assumes con-
stant technical progress (A), the labor supply (L), which grows at the rate n, an
exogenous savings rate (s), and a constant rate of depreciation denoted (§).
Mankiw et al. (1992) augmented model (1) by adding human capital (H) as a

third factor of production. The model becomes
Y(£)=A(e)x K (¢) +H (e *L(1) 7, 2)

with0 < a<1;0 < B< 1; a+ < 1, where Yis the volume of production, Kis the
stock of physical capital, A is the stock of human capital, L is the supply of labor,
and A is the level of technology. a and f are elasticity coefficients associated re-
spectively with physical and human capital.

We also know that K can be divided into domestic investment (ID) and FDI
investment (IDE; Lleshaj and Malaj, 2016). To highlight the role of human capi-
tal in the FDI-economic growth relationship, we restrict the capital stock (X) to

FDIs. Applying the natural logarithm gives the following specification:
InY(1)=InA(¢t)+anIDE(t)+ BIn H(1)+ Aln L(z),

where A=1-a-p.

3.2. Econometric Specification

Many studies have analyzed the FDI-human capital-economic growth relation-
ship via a panel analysis. However, the autoregressive nature of economic
growth directs most studies toward a dynamic panel data model. Blundell et al.
(2012), highlighting the limitations of the standard dynamic model estimator,
proposed the use of a generalized system moment estimator.
Indeed, the dynamic model of panel data starts from an autoregressive model
of the form:
y,=ay,  +p'x, +u,, (3)
u, =1,+v,. 4)

For i=1,---,N and t=2,---,T, where n,+v, is the decomposition of the
error term; NVis large, 7'is fixed, and |a| <1. The introduction of x,, , permits

the following autoregressive model in panel data:
Yo=Yy, +PB"x, +B"x, , +n,+v,,
whose reduced form is
Vi =Y T BX [+ G (5)
The first-order autoregressive model of a dynamic panel has the following
form:

yi/ = ay[t—l + uit 4 (6)
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Uy =10 +V -
This model provides the following standard assumptions:

E(n)=0.(4,)=0.E(41,) =0 fori=1 N ett=2T. ()

The presence of the term y, , to the right of Equation (5) introduces endo-

geneity, and some basic assumptions are no longer verified.

E(v,v,)=0 fori=1,Nett=s., (8)

it Vs

E(y,v,)=0 fori=1,—-,N ett=2,---,T. 9

The standard assumptions (7), (8), and (9) imply restrictions on the condi-
tional moments sufficient to identify and estimate a for 7" > 3. Baltagi (1995)
proposed extension of the restrictions on the initial conditions of the model by a
process of stationary mean and covariance, such as

Vi = il +¢g, fori=1---,N, (10)
l-a

with
E(&,)=E(ne)=0 fori=1,---,N, (11)

E(vl.zl):O'v2 fori=1---Nett=2,---.T,

2

E(sﬁ): % > fori=1---,N.
-«

There are no restrictions on the process of generating initial conditions, and
the counterpart of the autoregressive error model (4)-(9) implies the following

orthogonality conditions:
m, =(T-1)(T-2),
such that
E(y,,_Au,)=0; pour t=3,--.T et 2<s<t-1, (12)
where Au, =u, —u,_,. This only depends on the presumed absence of serial

correlations in the time varying perturbations v, as well as restrictions (9). The

moment restrictions in (12) can be expressed more compactly as
E(Z,Au)=0,

where Z, isthe (7-2)xm, matrix given by

y, 0 0 -« 0 - 0
e |
0 0 0 - yy = Yoo

and Au, is the (7-2) vector (AuB,AuM,m,AuiX) . The GMM first-difference
estimator is based on the conditional moments that minimize the quadratic dis-
tance Au'Z W, Z,Au for the parameter W, , where Z isthe m,xN(T-2)

SAhn et Schmidt (1995).
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matrix (Z),,Z},,---,Z,y) and Au' is the N (T —2) vector (Au/,Au;,---,Auy).

This allows one to have the GMM estimator a as a first difference, such as
~ ! ! -1 ! !
a= (Ay—IZdWNZdAy—l) Ay, ZWyZAy

where Ay! is the (7-2) vector (Ay,,Av,. -+, Av,), Ay/, is the (7-2) vector
(Avi,Avis,--, Ay, ) > and Ay/ . Ay and Ay, have the same behavior as
Au on individuals.

Moreover, apart from standard assumptions, Blundell et al. (2012) showed
that

E(n,Ay,)=0 fori=1---,N, (13)

considering the difference (4)-(9), which specifies y,, , knowing that y,, con-
dition (13), is a restriction on the process of the initial condition of y,. When
this restriction matches the standard GMM assumptions stated in (7), (8), and

(9), the linear conditional moments below are valid:

E(u,Ay,,,)=0; pourt=34,.T. (14)

This hypothesis (14) corrects the endogeneity of the dependent variable,
which is replaced by an instrument. The computation of the GMM estimator in
a system via the method of linear conditional moments (12) and (14) can be
based on a stacked system comprising all of the 72 equations in first difference
and the 7°2 equations in a level corresponding to the periods ?=3,---,T, for
which the instruments are observed. Taking into account this combination of
conditional moments, Blundell et al. (2012) proposed an estimate taking into
account the standard GMM level estimator based on the conditional moments
m, =0.5(T —1)(T -2) and based on the assumption that

E(uitAyl.’th:O fort=3,---,Tand 1<s<t-2. (15)

This means E(Zju,)=0,where Z, isthe matrix (7 —2)xm,,such that

Ay, O 0O - 0 - 0
0 Ay, Ay, = 0 - 0
(I : oot
0 0 0 - Ay, - Ayi,T—l

The resulting m  =0.5(7+1)(7-2) conditional moments are as follows:

E(y, Au,)=0; fort=34,-Tand2<s<t-1, (16)
E(u,Ay,, )=0; fort=3,-.T. (17)

These moments can be summarized by the expression

E( S’iqi):()’

Au,
where q,:{ ’},

DOI: 10.4236/me.2020.1112140

2130 Modern Economy


https://doi.org/10.4236/me.2020.1112140

S. B. Mboko Ibara

_Zdl. 0 0 0
0 Ay 0 0
Zdl_ 0 y12
Z, = =10 0 Ay, 0 N
Tlo ozt L L
: : : . 0
_O 0 0 Ay,’,rfl_

with Z? isano redundant subset of Z,,.
The GMM system estimator is ultimately a linear combination of generalized

moments similar to the double least squares estimator given by
z !/ ’ -1 ’ -1 ’ ’ -1 ’
[24 :(q—IZs (ZsZs) qu—l) q—IZs (ZSZ.S) qu

Thus, the GMM system estimator can improve the poor performance of the
standard GMM estimator for a highly autoregressive panel series. This estimator
is based on restrictions to the initial conditions process. Because it relies on the
GMM first-difference and level estimators, this estimator exhibits substantial
asymptotic efficiency gains (Blundell et al., 2012). Therefore, this is why we

chose it within the framework of the present research.

3.3. Empirical Specification

This study consists of estimating the impact of human capital in the FDI-economic
growth relationship, here represented by GDP per capita. The initial model
therefore involves three variables: FDI, human capital, and GDP. In this study,
following Igbal, Ahmad, Haider and Anwar (2013), we used the Cobb-Douglas

production function stated as follows:
Y(1)=A(t)*K(¢)" *H(t)ﬂ *L(t)l%ﬁ avec0<a<l,0<B<lLa+B<1. (18)

For study purposes and in order to incorporate all of the model variables, we

made the following modifications:

PIB = f(FBCF,yrs,,,IDE,Cons,,,,Ouv,,,, . Pop_urb). (19)

Arellano and Bond (1991) practical approach to GMM estimation in dynamic
panel data proposes the application of the logarithmic transformation to Equa-

tion (19) and the attainment of the following four specifications:

log PIB, = ay + & log PIB; ,_| + &, n IDE,, + a, FBCF,, + a,Cons_pub,

(20)
+ a5 InOuv_com, +ayIn Pop_urb, +n, +v,
log PIB,, = s, + 72, log PIB,,_, + 3¢, In yrs_sch, + s, FBCF,, + sc,Cons_pub, (21)
+22,0uv_com,, + >, In Pop_urb, + 7, + u,
log PIB, = B, + B, log PIB;,_, + 3, In IDE,, + f3; In yrs_sch, + 3, FBCF, (22)

+ BsCons_pub, + B,Ouv_com,, + 5, In Pop_urb, + 1, +¢&,
log PIB, = 6, + 6, log PIB,

it—1

+0,FBCF,, + 6,Cons_pub, + 6, In Ouv_com, (23)
+0,Pop_urb, +6, +v,

+ 0, InIDE * yrs_sch, + S, In yrs_sch,
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with 7,, 7, 1, 6,: individual specific effects, and v,

; v My &> V,: pertur-
bations or residue of the model. The &,, S, s, and ¢, are the parameters
to be estimated.

e logPIB, is the logarithm of the GDP per capita in purchasing power parity
(PPP) at the constant price base 2005.

e logPIB,,_, isthelogarithm of the level of lagged GDP per capita.

e FBCF, is the gross fixed capital formation (expressed as a percentage of
GDP), used as a proxy for physical capital.

e InIDE, isthelogarithm of incoming FDI (expressed in millions of dollars).

e InOuv_com, is the logarithm of the degree of trade openness of the econo-
my (the sum of the volume of exports and imports of goods and services) as a
percentage of real GDP.

e InCons_pub, is the logarithm of the general government final consumption
expenditure as a percentage of GDP (World Development Indicators, 2013).

e Inyrs sch, is the logarithm of the average number of years of schooling,
used as an index of human capital (Barro & Lee, 2010).

o InIDE+yrs sch, is the logarithm of the interaction term between invest-
ment in human capital and FDI. This term reflects the complementarity be-
tween the two components through the canon of new technologies and R&D
on per capita GDP.

e InPop urb, isthelogarithm of the urban population expressed as a percen-
tage of the total population.

Equation (20) allows one to understand the effects of FDI on economic growth
in the presence of exogenous variables but without the effect of human capital.
Equation (21) aims to capture the effects of human capital on economic growth
in the presence of exogenous variables but not the effect of FDI. Equation (22)
jointly measures the effects of FDI and human capital on the area’s economic
growth. In addition, Equations (20) and (21) and (22) make it possible to high-
light the role of human capital in the FDI-economic growth relationship. Equa-
tion (23) highlights the effect of FDI-human capital interaction on economic
growth. This procedure shows whether the two variables jointly affect growth by

themselves or through the interaction term.

3.4. Data Sources

This paper uses data from three sources namely the World Development Indi-
cator, the Penn World Table and the United Nations Conference on Trade and
Development (UNCTADSTAT). Table 1 below indicates the variables used in
this paper as well as the sources from which these data are drawn. These data re-
late to 5 countries among the 6 in the CEMAC zone, namely Cameroon, Congo,
Gabon, CAR and Chad. Equatorial Guinea was removed for lack of information
on the human capital variable. The initial series are ranged from 1970 to 2017.
The years 2018 and 2019 were completed by moving average to obtain complete

series from 1970 to 2019, i.e. 50 years of observation per country.
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Table 1. Variable dictionary.

Variable names Label of variable Source of data
b hab Gross domestic product per capita in purchasing World Development
ib_ha
PIo- power parity PPP at constant price base 2010 Indicators (WDI)
ide Inward fore'ign (%ir.ect investment, UNCTADSTAT
expressed in millions of dollars
oot Gross fixed capital formation, express.ed as a‘percent WDIL
of GDP, used as a proxy for physical capital.
Degree of trade openness of the economy (the sum of
ouv_com the volume of exports and imports of goods and WDI
services) as a% of real GDP.
Government final consumption expenditure in
con_pub WDI
percent of GDP
Pop_urb Urban population, in % of total population WDI
" Human capital index, based on the average Penn world Table
'S_SCl
I years of schooling (Barro/Lee, 2010). (PWT)

interaction term between investment
IDE*yrs_sch . WDI and PWT
between human capital and FDI

Source: Author.

To overcome the problems of multicollinearities between the variables, we es-
timated the correlation coefficients between the model variables. The results ob-
tained reveal a strong correlation between the IDE variable and the interaction
term (IDE * yrs_sch). To remedy this problem, we removed the IDE from the
model (23) that uses the interaction term (Table 2).

4. Presentation and Interpretation of the Results

Table 3 presents the results of the estimations of the dynamic model by the
GMM system obtained by using the xtabond2 function in stata, proposed by
Roodman (2009). It is necessary to take into account, in the model, a lagged val-
ue of the endogenous variable LnPIB_it-1, since this is an autoregressive type of
dynamic model. The introduction of the lag makes it possible to check whether
the economic growth of a year is influenced by that of past years. In addition, in
the equation for the analysis of growth, the lagged variables allow us to better
take into account the phased effects of growth-promoting policy decisions that
often do not have immediate effects on the economy.

The Arellano and Bond (1991) tests of first- and second-order first-difference
autocorrelation of the residuals as well as the Sargan/Hansen overidentification
test (tests on instruments), presented in the last three lines of Table 3, provide
important information. As we show, the serial autocorrelation test of the Arel-
lano and Bond residuals in first difference in the four models validates the speci-
fication of the models by GMM, hence the absence of second order autocorrela-

tion. Sargan’s statistic validates the choice of instruments. The p values of the

DOI: 10.4236/me.2020.1112140

2133 Modern Economy


https://doi.org/10.4236/me.2020.1112140

S. B. Mboko Ibara

Table 2. Matrix of correlation.

Inpibhan Inide Inyrssch Inpopurb Infbcf Inconpub Inouvcom Inyrside 2
npibhan 1
Inide 0.4372* 1
Inyrssch 0.4366* 0.7455* 1
Inpopurb 0.7320* 0.4556* 0.5526* 1
Infbcf 0.6397* 0.4506* 0.2789* 0.3952* 1
Inconpub -0.797* —-0.427* —-0.465* —-0.6124* -0.530* 1
Inouvcom 0.647* 0.3984* 0.3794* 0.5089* 0.6327* —-0.6654* 1
Inyrside2 0.4344* 0.8966* 0.9181* 0.5267* 0.3229* —0.4458* 0.3952* 1

Source: Author.

Table 3. Dynamic Panel Model of Arellano and Bond (1991) (Two-step GMM System), Dependent Variable: Logarithm of GDP
Per Capita PPP (Constant Price Base 2005).

Model (1) Model (2) Model (3) Model (4)
) 0.967*** 0.975%%* 0.967*** 0.967**
LogPIB_it-1
(0.008) (0.008) (0.008) (0.0085)
LogIDE 0.008 0.0082%**
& (0.002) (0.0022)
—0.035%*%* —0.094%** —0.132%**
logYrs_Sch
(0.0102) (0.019) (0.041)
0.0698*** 0.053** 0.060*** 0.067***
logFBCF
(0.021) (0.022) (0.0211) (0.0211)
loaC b -0.074 -0.071* —0.081** —0.083**
ogConpu
g-onp (0.121) (0.04) (0.042) (0.042)
LoeOuveom -0.018 —-0.009 -0.0169 -0.02
g (0.0166) (0.017) (0.02) (0.02)
LoaPop urb -0.0102 —-0.0025 0.0026 0.002
§FOP- (0.122) (0.0036) (0.002) (0.002)
0.012**
LogIDE*Yrs_Sch
(0.055)
0.478* 0.051**
Constante
(0.025) (0.256)
Number of observations 207 245 207 207
Number of groups 5 5 5 5
1st difference AR-1 z=-1.78 z=-1.84 z=-1.82 z=-1.79
autocorrelation AB test Pr>z=0.075 Pr >z = 0.066 Pr >z = 0.068 Pr>z=0.07
Lst difference AR.2 z=-1.18 z=-131 z2=-136 z=-128
autocorrelation AB test Pr>z=0239 Pr>z=0.189 Pr>z=0.173 Pr>z=02
Chi2 (200) = 233 Chi2 (237) = 309 Chi2 (199) = 228 Chi2 (199) = 229
Sargan over-identification test
Prob > chi2 = 0.05 Prob > chi2 = 0.001 Prob > chi2 = 0.07 Prob > chi2 = 0.07

Source: Author. Notes: *p < 0.1, **p < 0.05, ***p < 0.01.
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equations of models (1), (2), (3), and (4), are less than 10 percent, thus allowing
one to affirm that the instruments used are meaningful and valid. The GMM
model can then be used to analyze the human capital-FDI-economic growth re-
lationship for the case of CEMAC countries.

To determine the degree of integration of the series used in the model, we
performed three stationarity tests. These are the Levin, Lin and Chu (2002) test,
the Harris and Tzavalis (1999) test, and the Breitung (2000) test. Based on these
three tests, all of the series are stationary in level, except for the series of GDP
per capita (Inpibhan) and the interaction factor between FDI and human capital
(Inyrside 2), which are stationary in difference first.

Our results indicate that FDI does not contribute in a statistically significant
way to the economic growth of the CEMAC countries when human capital is not
taken into account (Model 1). Indeed, even if the coefficient associated with this
variable is positive, the associated probability is statistically insignificant. How-
ever, the introduction of the variable measuring human capital in the model
(Model 3) improves the effect of FDI on human capital. Thus, an increase in FDI
of 1 percent leads to an increase of 0.8 percent of GDP per capita in the CEMAC
zone, in the presence of human capital. This result highlights the important role
played by education of the population, even of low quality (Barro & Lee, 2010),
in maintaining the effects of FDI on the economic growth of host countries in
the CEMAC countries.

Regarding human capital, the results indicate a very significant and negative
coefficient, whatever the model (Models 2, 3, or 4). In other words, the educa-
tion efforts in CEMAC translate into negative returns on the economic growth
of the area. The priorities accorded by CEMAC governments to primary educa-
tion, following the 1990 Jomtien conference, may partly explain the low funding
granted to secondary and especially higher education levels (Mboko, 2018).
However, the return on investment in education is only noticeable on economic

growth from a secondary level (Xu, 2000).

5. Discussion

The results of the different estimates by GMM methods of the four models show
a change in the effect of FDI on economic growth depending on the impact of
human capital (Barro & Lee, 2010). When FDIs are analyzed without taking
human capital into account, their effect on economic growth in CEMAC zone is
not significant. This is in contradiction with the work of Makki and Somwaru
(2004) who found a positive effect of FDI on the economic growth of 66 devel-
oping countries. However, the addition of human capital (Model 3) improves
the significance of the positive effect of FDI on economic growth. In other
words, even though human capital in CEMAC zone is particularly low, it helps
to justify the presence of foreign investment in the area. This result is consistent
with the work of de Lumengo and Maphelane (2017) which showed that, con-

trary to countries with abundance of skills, in countries with skills shortages, it is
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in fact the evolution of the stock of human capital or the accumulation of human
capital that matters in determining the effects of IDE on the PTF.

The lack of a positive effect of FDI can be explained by the nature of FDI that
enters CEMAC zone. Indeed, as Gui-Diby and Renard (2015) have pointed out,
an essential part of FDI entering Africa does not contribute to its industrializa-
tion, not only because of institutional constraints but also and above all because
of the preponderance of FDI with low added value (exploitation of raw mate-
rials). Historically, FDI has been concentrated in highly capital-intensive sectors
such as oil exploitation or solid mining. This is particularly true in the CEMAC
zone. In fact, Central Africa has oil-producing countries (Congo, Gabon, and
Chad Equatorial Guinea) and agricultural countries (CAR and Cameroon) with
the emergence of a small industry around the city of Douala. These countries’
economic configurations adequately match the conclusion of Gui-Diby and
Reanrd (2015) about Africa. By focusing attention on the expected effects of
short-term growth, the countries of the zone have not sufficiently emphasized
the role of FDI's quality on the global integration strategy of their economies
vis-a-vis the world economy.

The results established that the human capital has a significant negative effect
on economic growth (Models 2, 3, and 4). This is a major point of our research.
Indeed, despite the public investments in education made by CEMAC govern-
ments in recent decades, human capital in the economic zone seems not to have
reached a sufficient level to start producing the expected returns in economic
growth. This is because these investments in education have mostly focused on
the goal of Education For All (EFA). However, as Grossman and Helpman
(1991) indicated, it is high-value-added FDI, absorbing a highly qualified work-
force that makes it possible to capture the technological spillovers from both FDI
and human capital on economic growth. The scale of technological spillovers
from FDI is closely correlated with the absorption capacity of the host country,
including its average stock of human capital (Blomstrom & Kokko, 2003).

On the other hand, the application of a regime change model® (Wang, 2015)
showed the absence of the human capital threshold effect necessary for the at-
tractiveness of FDI. This model also proved the absence of a threshold effect of
FDI necessary for the transmission of new knowledge and practices in the
CEMAC zone. These two results confirm our previous analyses. On the one
hand, they show that human capital in the CEMAC zone does not make an at-
tractive report vis-a-vis foreign investors. On the other hand, FDIs present in the
CEMAC zone do not appear to promote the transmission of knowledge and
practices (Demissie, 2015; Demir & Duan, 2018). This could essentially be low
value-added FDI (Gui-Diby & Renard, 2015). Thus, as proved by Xu (2000), the
positive externalities allowed by FDI are more likely to appear in countries that
have already reached a certain threshold of development of their human capital.
This author was able to establish this threshold at 1.9 years of high school.

See Appendices 1 - 3.
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However, in the case of CEMAC zone, the threshold found in this research was
established at 1.5 years of secondary education. Based on these results, it seems
clear that the CEMAC countries, taken as an entity with generally deteriorated
educational systems, have not yet reached the human capital threshold already
determined by previous studies (Borensztein et al., 1998; Xu, 2000), which does
not allow these countries to take full advantage of the positive externalities and
advantages linked to FDI flows (Nelson & Phelps, 1966; Benhabib & Spiegel,
1994).

Another finding that emerges from our investigations reveals a positive and
significant effect of the interactive term between education and FDI, which high-
lights that these two variables seem to maintain a complementary link between
them. However, as the tests of threshold effects have shown, this effect is not
systematic and on the other hand requires reaching a certain level of human
capital stock in order to take full advantage of the positive externalities emanat-

ing from FDI.

6. Conclusion and Policy Implications

Our main objective in this research was to analyze the role of human capital in
the FDI-economic growth relationship in the CEMAC zone. To do this, we used
GMM to highlight the effect of FDI, via human capital, on economic growth
based on data from the World Bank and other sources. To verify the existence of
a threshold effect of human capital, we used a fixed-effect threshold modeling
(Wang, 2015). In fact, after estimating the GMM, we performed a fixed-effects
threshold modeling proposed Hansen (1999), using the xthreg procedure under
stata (Wang, 2015) to determine the existence of any threshold effect of the hu-
man capital or FDI in their relation to economic growth.

Two major conclusions emerged from the results of this research. The first
conclusion confirms our hypotheses in the sense that human capital in the
CEMAC zone contributes significantly to improving the FDI-economic growth
relationship. The second conclusion is that human capital has a negative and
very significant effect on economic growth, all other things being equal. This re-
sult corroborates the threshold effect estimates, which have shown that CEMAC
zone has not yet reached a level of human capital that allows it to take advantage
of the economic benefits specific to the return on investment in education or
through technological spillovers.

Two main implications in terms of economic policy emerge from this re-
search. If the CEMAC countries wish to revive the economic growth of the zone
via FDIs, it is necessary, in the short term, to seek the improvement of human
capital through higher qualifying training. For example, this could include
training courses containing a high dose of the use of information and commu-
nication technologies.

In the long run, it will be beneficial for the CEMAC countries to seek foreign
financing with high added value. Indeed, a highly qualified workforce benefits
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the economic growth of the host country, the positive spillovers from FDI
through the capacity for innovation, R&D, and the speed of adaptation to new
technologies (Borensztein et al., 1998; Xu, 2000; Blomstrom & Kokko, 2003).
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Appendix 1: Central Tendency Statistics

GDP ita 2010 A ber of
per captta FDI (in millions of USD) verage number o
constant price in USD years of study
PAYS
Annual Variation Annual Variation Annual Variation
average (%) average (%) average (%)
Cameroon 1294.9 1.19 169.5 -1369.6 1.6 0.96
CAR 470.6 -0.96 12.6 -56.6 1.3 0.77
Tchad 619.0 0.92 113.3 -304.4 1.6 1.26
Congo 2484.4 1.17 415.8 191.0 1.7 1.20
Gabon 10780.6 1.05 197.7 -50.0 1.9 1.91
CEMAC 3129.9 0.67 181.8 -317.9 1.6 1.2

Appendix 2: Result of the Estimation of the First Effect
Model”

Research of the human capital threshold effect/change variable = FDI

1) Threshold estimator (level = 95):

Model Threshold lower Upper
Th-1 1.4255 1.4189 1.4257
Th-21 1.5501 1.5467 1.5510
Th-22 1.1954 1.1928 1.2013
Th-3 1.0966 1.0924 1.1007

2) Threshold effect test (bootstrap = 0 300 300):

Threshold RSS MSE Fstat Prob Crit10 Crit5 Critl
Single
Double 0.9548 0.0049 3.18 0.7567 10.0186 11.0345 14.4472
Triple 0.9458 0.0048 1.85 0.9300 14.7710 22.3070 26.7448

’Based on the threshold effect model of Hansen (1999), the implementation of the threshold effect
model used in this article derives from Wang (2015).
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3) Fixed-effects (within) regression

Inpibhan Coef. Robust Std. Err. t P>t [95% Conf. Interval]
LogPIB_it-1 0.8354552 0.0324489 25.75 0 0.7453626 0.9255478
LogIDE*Yrs_Sch 0.0060684 0.0062005 0.98 0.383 -0.011146 0.0232837
logYrs_Sch —0.0066745 0.1295196 -0.05 0.961 -0.366278 0.3529295
logFBCF 0.003276 0.0009943 3.29 0.03 0.0005153 0.0060366
LogOuvcom 0.0098319 0.0325367 0.3 0.778 —-0.080504 0.1001681
logConpub —-0.0015479 0.0003965 -30.9 0.017 —-0.002648 —-0.000447
LogPop_urb 0.0002715 0.0020572 0.13 0.901 —-0.005440 0.005983
_cat#c.Inide3
0 0.0398674 0.0105516 3.78 0.019 0.0105714 0.0691635
1 0.0149903 0.003359 4.46 0.011 0.0056641 0.0243165
2 0.0051008 0.0030041 1.7 0.165 —-0.00324 0.0134416
3 —0.0024665 0.0013782 -1.79 0.148 —-0.006293 0.00136
_cons 1.181904 0.291463 4.06 0.015 0.3726733 1.991136
sigma_u 0.14996655
sigma_e 0.06426737
rho 0.84484393 (fraction of variance due to u_i)

Appendix 3: Result of the Estimation of the Second
Threshold Effect Model®

Research of the threshold effect of FDI/Regime change variable = human capital

1) Threshold estimator (level = 95)

Modelé 1 Threshold Lower Upper

Th-1 1136.41 1135.55 1142.67

2) Threshold effect test (bootstrap = 300)

Threshold RSS MSE Fstat Prob Critl0 Crit5 Critl

Single 1.0588 0.0054 2.06 0.8767 6.4139 7.1034 9.078

8Based on the threshold effect model of Hansen (1999), the implementation of the threshold effect
model used in this article derives from Wang (2015).
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3) Fixed-effects (within) regression

Inpibhan Coef. Robust Std. Err. t P>t [95% Conf. Interval]
LogPIB_it-1 0.8388 0.0402 20.8800 0.0000 0.7272 0.9503
LogIDE*Yrs_Sch -0.0185 0.0074 -2.5100 0.0660 -0.0390 0.0020
IDE 0.0001 0.0000 0.4900 0.6500 0.0000 0.0000
LogYrs_sch 0.0989 0.3530 0.2800 0.7930 —-0.8812 1.0791
logFBCF 0.0545 0.0303 1.8000 0.1470 -0.0297 0.1388
LogOuvcom 0.0218 0.0396 0.5500 0.6110 —-0.0882 0.1317
logConpub —-0.0841 0.0462 —-1.8200 0.1430 -0.2125 0.0442
LogPop_urb 0.0343 0.0798 0.4300 0.6900 —-0.1872 0.2557

_cat#c.Inide3

0 —-0.0525 0.1828 -0.2900 0.7880 -0.5599 0.4549
1 -0.0373 0.1757 -0.2100 0.8420 —-0.5251 0.4506
_cons 1.2545 0.5118 2.4500 0.0700 -0.1666 2.6755
sigma_u 0.15691467
sigma_e 0.0678491
rho 0.84248458 (fraction of variance due to u_i)
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