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ABSTRACT
We aimed to analyze the impact of foreign direct investment (FDI) on the interrelationship between human

capital and agricultural development in theWest African Economic andMonetaryUnion (WAEMU) zone. The econo‑
metric model was estimated using the Pooled Mean Group method. The estimates reveal an impact on the interre‑
lation between human capacities and agricultural development in theWAEMU countries. Furthermore, it is certain
that the presence of foreign investments in the WAEMU zone has created activities, which remain insufϐicient in
relation to the potential of the zone. These inadequacies are explained by the absence of sufϐiciently dynamic sub‑
regional policies capable of boosting development by raising the level of human capital and promoting sustainable
and proϐitable agriculture. Similarly, these investments have not allowed local industrial integration. As a result,
few domestic sectors are created and most inputs are imported, which worsens the current account deϐicits of the
WAEMU countries. The implications in terms of economic policy seem signiϐicant. Free access to the factor market
should be guaranteed to farmers in the WAEMU countries with the agri‑food policy that could lead countries to
acquire competitive technical skills. Indeed, it is necessary to (1) diversify training in speciϐic professions that aim
to improve the productivity of farmers; (2) thoroughly reform the education system; (3) increase access to tech‑
nological offers; (4) make the private sector more and better responsible so that it develops initiatives in the ϐield
of education and collaboration with local authorities and individual operators and (5) promote good governance
because it is a factor in attracting FDI.
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1. Introduction
The situation of agriculture in Africa shows a con‑

tinued relative decline in food production compared to
the food needs of African populations [1]. Food needs
vary considerably from one region to another and from
one country to another [2]. Food security approaches
must therefore be adapted [3]. However, development ex‑
periences of recent decades have clearly shown themain
constraints to human resource development [3, 4]. Edu‑
cating a population is a strategic policy aimed at reduc‑
ing dependency [3, 4], particularly for Africans [3]. Accord‑
ing to Oduro‑Ofori, Aboagye and Acquaye [5], in Uganda,
the schooling of farmers has enabled technology. How‑
ever, it must be recognized that funding for education
remains insufϐicient. To this end, some states, such as
those of theWest African Economic andMonetary Union
(WAEMU), are turning to foreign direct investment (FDI)
to ϐinance agricultural development [1]. Currently, the at‑
tractiveness of FDI is at the heart of the development
of the least developed countries [6, 7]. Globalization has
helped to accelerate the competitiveness of countries [8].
This has had consequences on FDI ϐlows which have ac‑
celerated in theWAEMU [9–11]. These ϐlowshavedoubled,
with 5.2 billion dollars in 2022 compared to 2.7 billion
dollars in 2018. On this speciϐic point, according to the
African Union [12], the public authorities of the WAEMU
zone must deϐine adequate policies, particularly in agri‑
culture, education and health, adapted to the various
international developments that make it possible to re‑
duce poverty and increase growth. The African Union’s
Agenda 2063 [12] has thus given a central place to educa‑
tion and health in the development process [13]. Educa‑
tion is considered a factor of inϐluence for businesses [11].
According to Bodin [14], “We must never fear that there
will be too many subjects, too many citizens because
there is wealth and strength only in men.” It is a funda‑
mental pillar of sustainable development and economic
growth of nations [15]. It is estimated that nearly 53%
of the WAEMU population depends on agriculture [16].
However, the WAEMU faces many challenges, such as
low productivity, poor infrastructure, and vulnerability
to climate variations. To overcome these obstacles, these
countries are seeking to stimulate growth and modern‑

agriculture is a central pillar of the economy. Accord‑
ing to Phiri, Zhao and Chen [17], smallholder farmers are
the backbone of African agriculture, but their produc‑
tivity often remains low, compromising their ability to
meet the needs of a growing population [17]. This de‑
ϐiciency has prompted various organizations to launch
programs aimed at improving the agricultural produc‑
tivity of African smallholders and increasing their in‑
comes [17]. Yet, the success of these programs depends
on the effective transformation of agricultural extension
approaches and advanced knowledge and technologies
into agricultural productivity [17]. Without such trans‑
formation, achieving the desired results may be difϐi‑
cult [17]. African countries rely heavily on extension ser‑
vices to disseminate innovations from scientists to farm‑
ers [17]. While the public extension system remains the
most important source of information for smallholder
farmers in developing countries, its effectiveness is of‑
ten compromisedby the shortageof extension agents [17].
Given these challenges, building the capacity of small‑
holders to understand and adopt well‑established tech‑
nologies is critical to Africa’s sustainable agricultural de‑
velopment [17] and to strengthening human capital. How‑
ever, amajor challenge is related to the issue of ϐinancing
agricultural activities to achieve food security. The food
system represents an interdependent chain of activities
involving production, processing, distribution, and con‑
sumption that aim to meet human needs [18]. All these
factors not only impact their incomes but also contribute
to post‑harvest losses as perishable goods may spoil be‑
fore reaching ϐinal consumers [18]. In addition to limited
access to credit and ϐinancial resources that hinder farm‑
ers’ capacity, smallholder farmers often face challenges
in adopting modern agricultural technologies and prac‑
tices [18]. Given this, it is important to know the role
that FDI could play in ϐinancing agricultural activities to‑
wards improving human capital. The main question we
are asking is: What is the impact of FDI on human capital
and agricultural development? This is themain question
that concerns us throughout this research. We ϐirst dis‑
cuss the literature. Then, we present our materials and
methods. Finally, we deal with the results and discus‑
sion followed by a conclusion and policy implications.
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2. FDI, Human Capital and Agricul‑
tural Development: Theories
and Approaches
There are many lessons that can be learned from

the literature on FDI, human capital and agricultural de‑
velopment, both from a theoretical and empirical point
of view [19, 20]. According to Bouda [13], education is es‑
sential in the productivity and capacity to produce indi‑
viduals. According to this author, it is a subject that in‑
terests researchers. The history of human capital dates
back to the work of the Chicago school during the 1960s,
where economists such as Schultz [21] and Becker [22] de‑
veloped the concept of human capital [23]. The theory
of human capital that emerged following the work of
these two authors states that any expenditure likely to
improve the level of education of an individual increases
their productivity, and consequently their future income,
hence the name human capital [23]. The analysis of hu‑
man capital is complex because of the concept itself, but
especially because of considerations related to its mea‑
surement [13]. Indeed, human capital is considered an
intangible asset attributed to man; human capital can‑
not be measured easily because it is inherently intangi‑
ble [13]. As it is a personal quality, it is also difϐicult to
agree on an objective unit of measurement and to com‑
pare the levels of human capital of different people. How‑
ever, the twomain dimensions found in the literature are
education and health [24]. Ultimately, human capital can
be considered a source of development because a high
level of it is synonymous with an improvement in the liv‑
ing conditions of populations [13]. Bouda [13] goes on to
say that while it is true that development models differ
from one country to another as suggested by growth the‑
ories, the fact remains that the development programs
and policies developed have always devoted a signiϐicant
budget to education as an essential factor in improving
the level of human skills, and therefore in accelerating
wealth creation and rapidly increasing the well‑being of
populations. For him, education is the fourth link in the
development goals for 2030 and all signatory states of
the Sustainable Development Goals (SDGs) charter have
committed to ensuring a quality education cycle for all,
from childhood to university, leading to decent jobs and

entrepreneurship, integrating professional and techni‑
cal aspects. Countries also commit to improving the
skills needed for decent employment and entrepreneur‑
ship [13]. Although in recent years human capital has re‑
gained interest in the economic literature as a determi‑
nant of economic growth, itwas considered as the expen‑
diture of acquiring talents during education, studies and
apprenticeship [13]. According to Goldin, Abdelhai and
Lebzar [25], these talents are the result of real expendi‑
tures because they represent a capital that the person
acquires and are part of the fortune of the individual,
the company and also of society as a whole. Individuals
invest in themselves or in members of society in order
to beneϐit from them later [13]. However, it is difϐicult to
fully understand human capital, not only because of the
concept itself, but especially because of considerations
related to its measurement, since it is considered in par‑
ticular as an intrinsic quality of humans. Being a non‑
material asset, human capital cannot bemeasured easily
because it is inherently intangible. Since it is a personal
quality, it is also difϐicult to agree on an objective unit of
measurement and to compare the levels of human capi‑
tal of different people [13].

While the different deϐinitions of human capital
converge towards the admission of the intrinsic nature
of individuals, debates also arise on the indicator used to
measure it [13]. Human capital is a dynamic process that
has several facets and encompasses various time hori‑
zons [23]. Based on the fact that investments are made
in individuals in the hope that they will obtain better
ϐinancial beneϐits, some use GDP per capita and wages
or unit labor costs (World Bank) as indicators of human
capital. The quality of human capital is better if these
indices are high, but it does not take into account quali‑
tative aspects. The index developed by the UNDP takes
into account health (life expectancy at birth), GDP (in‑
come per capita), and education. Another quantitative
indicator is the number of employees or the evolution
of the working population. Unfortunately, this indicator
does not take into account qualiϐications, i.e., the qual‑
ity of workers. This is why Angrist et al. [26] developed
an indicator based on the quality of education. Some au‑
thorsmeasure human capital by a happiness index (HCI),
which is a measure of the average level achieved in ar‑
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eas such as longevity and health, skills and well‑being.
The factors taken into account in determining these in‑
dicators are survival, schooling, and child health. Ab‑
delkhalek andBoccanfuso [27] criticize theHCI by empha‑
sizing the inadequacy of the construction stages, from
design to estimation. For them, several sources of uncer‑
tainty can be identiϐied. According to Bouda [13], many in‑
dices integrate education in determining the index; and
even if an individual has natural dispositions for certain
knowledge, skills and abilities, education can lead him
to improve, or even help those who do not have this nat‑
ural endowment. Speaking of education, we consider
preschool, school, secondary, university, non‑formal ed‑
ucation, apprenticeship in training centers, experience,
qualiϐication and competence, although the latter two
are linked to education. Thus, studies use the level of
education as an indicator of human capital [13]. Educa‑
tion can be understood by the number of years, expendi‑
ture (public or private) in education, formal education
and/or non‑formal education. Whatever the indicator
chosen, the authors are unanimous on the positive im‑
pact of human capital on the economic performance of
countries [13].

The role of agriculture in the growth of the Gross
Domestic Product (GDP) is essential. Agriculture, ed‑
ucation and road networks contribute signiϐicantly to
agricultural growth in all regions, and therefore to eco‑
nomic growth [13]. Studies afϐirm that education posi‑
tively impacts agricultural development and agricultural
yield [28–30]. Through schooling, farmers increase their
management capacity, their ability to perceive and solve
new problems and are better able to assess opportuni‑
ties and associated risks [13, 31]. It promotes efϐicient allo‑
cation of resources, and producers obtain better prices
for their products [13]. Education allows for higher pro‑
ductivity by promoting the adoption of new agricultural
techniques [13, 28, 32]. Producers with a certain level of ed‑
ucation are increasingly inclined to use new technolo‑
gies or change their attitude [33], which will increase
their productivity and production. Welch [34] identiϐied
a clear difference between the educated farmer and the
low‑skilled farmer [13]. He describes two effects of educa‑
tion on agricultural yield: the “worker effect”, which indi‑
cates the farmer’s ability to efϐiciently exploit a quantity

of resources, and the “allocation effect”, which describes
the educated farmer’s ability to decode information on
the characteristics of inputs. Once educated, the barri‑
ers to accessing information are broken down and they
makegooduseof this information [13]. Bouda [13] showed
that recent empirical studies have concluded that educa‑
tion does not have positive effects on agriculture; “the
most educated households concentrate on more remu‑
nerative or more prestigious jobs” [13]. This is linked to
a mismatch of the variables considered in these stud‑
ies [13, 30]. Indeed, the quality of education data is poor,
ranging from overcrowding to the inclusion of individ‑
uals who were enrolled but did not validate the year,
as well as those who dropped out in the middle of the
year [13]. The data could not properlymeasure the school
enrollment rate [30], which explains thenegative effect on
agriculture. Pritchett [35] concludes that schooling does
not effectively affect cognitive abilities or that the formal
education received by producers is imprecise in increas‑
ing yields [13]. For Yang [36], yield estimatesmay decrease
if farmers’ activity is not included [13]. To be efϐicient, ru‑
ral households can reallocate at least part of the invest‑
ment resources initially allocated to non‑agricultural ac‑
tivities to compensate for the gaps linked to the inade‑
quacy of the indicators. Thus, some authors propose as
indicators the average of years of schooling [13].

In light of the theories underlying a sometimes pos‑
itive, sometimes insigniϐicant or even negative relation‑
ship between education and someaspects of agricultural
development, this paper seeks to measure the impact of
FDI on human capital and agricultural development in
Burkina Faso.

Drawing on empirical work, some authors have
used human capital “proxies” among the explanatory
variables. According to the World Bank [37], the health
and education components of the index are combined
to describe their contribution to worker productiv‑
ity, based on data from rigorous empirical micro‑
econometric studies. The sum of individual dividends
from human capital greatly beneϐits economies because
the more human capital accumulates, the richer the
countries are; human capital adds to physical capital
in the production process and is an important factor in
technological innovation and long‑term growth [37]. Be‑
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yond traditional models that assume that technological
externalities are exogenous and automatic anddonot de‑
pend on any transmission mechanism, the endogeniza‑
tion of externalities is based on the prerequisites of tech‑
nological transfer (human capital, training, learning, role
of institutions, technological aptitude, etc.).

Development and investment in human capital and
foreign direct investment (FDI) are among the main
drivers of economic growth in transition countries [38].
Tabit’s work [38] reveals that education, as a factor in‑
ϐluencing the progress and sustainability of a company,
requires constant investment in qualiϐied and overqual‑
iϐied human capital, making it a priority. Indeed, for
him, the process of acquiring people with skills, edu‑
cation and experience is crucial for the development
of a country, and foreign direct investment has demon‑
strated its usefulness in the development of human cap‑
ital [38]. While it is difϐicult to construct quality indica‑
tors and human capital indicators and the available sta‑
tistical indicators are recorded as an investment in hu‑
man resources in a separate category, the literature deal‑
ing with the academic approach to FDI analysis assumes
that human capital is one of the key factors in attracting
FDI and the specialized one speciϐies the quality of hu‑
man capital as a determinant of FDI [38]. Several theories
have addressed the issue without being able to provide
a uniϐied theoretical framework to clearly specify and
quantify the impact of this variable in host economies.
Schools of thought differ in their response elements due
to the evolution of FDI and the approach adopted. In
this study, we have focused on a few major theories:
Dunning’s eclectic approach, neoclassical theory, inter‑
national trade theory and the New Theories of Interna‑
tional Trade.

In studying the role of agricultural growth in
economic growth and poverty and hunger reduction,
FAO [39] ϐinds that agricultural growth was driven by
growth in agricultural labour productivity [39]. This
rapid growth in agricultural labour productivity was
made possible by an exodus of agricultural workers,
driven by the combined attraction of the industrial sec‑
tor and the desire to leave agriculture [39]. Further‑
more, total factor productivity growth in agriculturewas
higher than in the non‑agricultural sector [39]. Over‑

all, agricultural growth probably has a more important
role to play as one factor in poverty reduction, rather
than as one driver of economic growth [39]. This is be‑
cause the proportion of people working in agriculture
is much higher than the share of economic output com‑
ing from agriculture [39]. In Africa, since the 1980s, the
World Bank has been particularly interested in ϐinding a
link between agriculture and growth and notes an over‑
all growth in the countries (Benin, Cameroon, Central
African Republic, Ghana and Togo) between 1980 and
2005 [40]. Agricultural production evolves with modern
technology in the agricultural sector. Thus, surplus agri‑
cultural labor canmigrate to the industrial sector. Gollin,
Parente and Rogerson [41] also note that the speed at
which labormoves from agriculture to industry depends
on the rate of assimilation of technologies. For Ouattara,
N’da and Tape‑Dali [42], the level of education is a factor
in identifying themost capable, increasingqualiϐications,
and implies a direct increase in productivity [42]. Edu‑
cation can improve work and the quality of inputs [42].
Thus, human capital largely explains the divergence ob‑
served between the growth of the product and that of
the quantity of productive factors employed, leading to
a qualitative improvement in the productivity of the la‑
bor factor which increases its contributory capacity and
promotes economic growth [42]. In the agricultural sec‑
tor, the production function approach establishes a link
with education [42]. On average, traditional agricultural
production receives non‑zero effects from education [42].
We can also note in the analysis of Ouattara, N’da and
Tape‑Dali [42], on the role of education on modern agri‑
cultural systems, theneed to study for better agricultural
productivity in Africa [42]. Médard and Henri [1] evaluate
the impact of social capital on the technical efϐiciency of
agricultural producers in rural Cameroon. From house‑
hold data and using the stochastic frontier method, the
authors identify the levels and determinants of the tech‑
nical efϐiciency of agricultural producers. The education
and experience of producers who are heads of house‑
holds reduce their inefϐiciency [1]. This is an essential
component of policies aimed at eliminating poverty and
inequality. Knowledge has become a key factor in the
productivity of individuals and nations. The main de‑
terminant of a country’s standard of living is the extent
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to which it succeeds in developing and using the skills,
knowledge and work ethics of its population. But pro‑
ducer training policies often have divergent effects on
agricultural productivity [42]. After highlighting the liter‑
ature on the impact of FDI on the interrelationship be‑
tween human capital and agricultural development, we
will present thematerials andmethods adopted to carry
out this research.

3. Materials and Methods

3.1. Choice of Model, Presentation of Data
Source Variables

Our basic equation, which is inspired by the work
of Dème and Yerbanga [11], is written:

Yit = αi + βkXit + Ԑit (1)

Y represents the endogenous variable; α constant;
βk coefϐicients of the k exogenous variables; X explana‑

tory variables; i country; t time; Ԑ error term.
By applying thismodel to the context that takes into

account the impact of foreign direct investment on the
interrelation betweenhuman capital and agricultural de‑
velopment in the countries of theWAEMU zone, our ϐinal
equation is as follows:

LnFDIti = βt + α1KHMti + α2Agti + α3Gouvti
+α4PIBTti + α5Ouvti + α6Popti + εt

(2)

Where t represents the year, i the country, β con‑
stant and ε error term. Table 1 presents the study vari‑
ables.

We used the same data as Dème and Yerbanga [11]

with the only difference that the governance variable
was integrated. The data come from theWorld Bank and
the UNESCO databases. The data concern the eight (8)
WAEMU countries, namely Benin, Burkina, Ivory Coast,
Guinea Bissau, Mali, Niger, Senegal and Togo; they cover
the period from 2000 to 2020.

Table 1. Dictionary of variables.

Variables Deϐinition Expected Signs

FDI (or IDE) In the literature and to ensure the robustness of the analysis, two different measures
are usually used for inward FDI: FDI in current dollars and the FDI/GDP ratio.
However, like Egger et al. [43], and Dème et Yerbanga [11], we use FDI ϐlows. It is
measured by inward investment ϐlows in current dollars.

KHM The indicator chosen is higher education. According to Egger et al. [43], development
positively affects this capital. It is measured by the gross rate of higher education
enrollment.

+

Ag We use value added at the agricultural level (Ag) to analyze the link between FDI.
Indeed, if many authors [1, 42] emphasize agricultural productivity, the expected effects
are positive. It is measured by the value added of agriculture as a percentage of GDP.

+

PIBT (GDP) We retain the parents’ income. All things being equal, the expected effect must be
positive. We use GDP per capita in constant 2000 dollars.

+

OUV Commercial opening (Ouv) would be in favour of an expansion of FDI [11]. It
represents the rate of commercial openness expressed as a percentage of GDP.

+

POP Population growth can generate a demographic dividend and would be favorable to
the development of FDI. On the other hand, if the population growth promotes
unemployment, the expected effects in FDI ϐlows would be negative. It is measured by
the population growth expressed as an annual percentage.

+/–

Gouv Governance (Gov) is an indicator that allows us to know the attractiveness of FDI in a
country. In the economic literature, it has been shown that good governance (due to
the quality of institutions, democracy, freedom of expression, etc.) promotes a good
business climate, hence the attractiveness of FDI. On the other hand, an environment
conducive to corruption and poor governance would be unfavorable to the
attractiveness of FDI. It is measured by the governance index, a characteristic of
government efϐiciency and responsibility from a world perspective.

+/–

Source: Authors.
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3.2. Hypothesis Tests

First, we carried out stationarity tests on our vari‑
ables. In the econometric literature, we have tests of
Levin et Lin [44], Im, Pesaran and Shin [45], Maddala and
Wu [46], Choi [47] and Hadri [48]. These tests allow us to

measure the presence of a unit root, which avoids mak‑
ing spurious regressions. We limited ourselves to the
ϐirst test [44].

The level of stationarity of our selected variables is
analyzed in the Table 2.

Table 2. Stationarity tests.

Variables Level First Difference Decision

FDI 2.6967 0.5669 *** I (1)
  (0.9965) (0.7146)

KHM –0.2830 –4.9114 *** I (1)
  (0.3886) (0.000)
Ag –1.4742* –8.4892*** I (0)
  (0.0702) (0.0000)

PIBT –1.1920 –4.4578*** I (1)
  (0.1166) (0.0000)

Ouv –2.5499*** –4.0006 *** I (0)
  (0.0054) (0.0000)

Pop –3.7198 –6.6045 ** I (0)
  (0.0001) (0.000)

Gouv –2.9979 –4.6500 I (0)
  (0.0000) (0.000)

Note: (***): 1% threshold, (**): 5% threshold and (*): 10% threshold.
Source: Authors.

The stationarity tests performedonStata show that
the variables Ag, Ouv, Gouv and Pop are stationary while
the FDI, KHM and PIBT are stationary in the ϐirst differ‑
ence.

After checking the stationarity of our variables, we
performed cointegration tests (Table 3). We focused on
the Pedroni test which seemsmore interesting in our re‑
search.

Table 3. Cointegration tests of the variables.
Tests t‑Statistic Prob.

within Panel v‑statistic –3.5658 0.0002
Panel rho‑statistic 1.9826 0.0237
Panel PP‑statistic 0.5198 0.3016
Panel ADF‑statistic 1.8654** 0.0311

between Group rho‑statistic 3.5997*** 0.0002
Group PP‑statistic 0.3498 0.3632
Group ADF‑statistic 0.2713 0.3931

Note: (***): 1% threshold, (**): 5% threshold and (*): 10% threshold.
Source: Authors. The data used for this variable are the same as in Dème and Yerbanga [11] , which leads to the same values.

We note a clear difference between the individual
and group test values. We made the estimations with
the Pool Mean Group (PMG), which allowed us to have
very interesting results. Indeed, two estimation meth‑
ods are often used to estimate panel data models [49].
The ϐirst (group mean estimator) consists of averag‑

ing separate estimates for each group in the panel [49].
The second method is the usual panel method (random
or ϐixed effects and GMM methods) [49]. These models
force the parameters to be identical across countries and
can lead to inconsistent and misleading long‑run coefϐi‑
cients, a possible problem that is exacerbated when the
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period is long [49]. One advantage of the PMG estima‑
tor is that it allows the short‑run dynamic speciϐication
to be differentiated across countries while constraining
the long‑run coefϐicients to be identical [49]. Moreover,
unlike the dynamic OLS method (DOLS) and the fully
modiϐied OLSmethod (FMOLS), the PMG estimator high‑
lights the adjustment dynamics between the short and
long runs [49]. The reasons for assuming that the short‑
run dynamics and error variances should be the same
tend to be less compelling [49]. Not requiring equality
of the short‑run slope coefϐicients allows the dynamic
speciϐication to differ across countries [49]. Martı́nez‑
Zarzoso and Bengochea‑Morancho [50] add that the PMG
estimator is an intermediate estimator between the DFE

and the MG since it involves both clustering and aver‑
aging [50]. For him, the PMG allows short‑term coefϐi‑
cients, adjustment speed and error variances to differ
across countries, but imposes common long‑term coefϐi‑
cients [50]. This estimator is particularly suitable for pan‑
els with large T (time interval) and N (number of coun‑
tries). It does not impose homogeneity of short‑term
slopes and it allows dynamics [50].

4. Results
We present the results of the estimations before

proceeding to the discussion. Table 4 shows the descrip‑
tive statistics of our variables.

Table 4. Descriptive statistics.
Variable Obs Std. Dev. Min Mean Max

FDI 168 2.81e+08 –1.81e+08 2.42e+08 1.85e+09
KHM 168 3.798619 0.87438 6.254273 15.96484
Ag 168 8.77063 12.24591 25.93513 41.36694

Gouv 168 12.74075 1.923077 27.62915 55.13514
PIBT 168 443.3487 389.0775 906.637 2325.724
Pop 168 0.4345849 2.000212 2.852933 3.867091
Ouv 168 14.69828 30.36824 55.37382 112.761

Source. Authors. The data used for this variable are the same as in Dème and Yerbanga [11] , which leads to the same values.

The average added value of agriculture (Ag) is
25.93513 and the extreme values are respectively equal
to 12.24591 (min) and 41.36694 (max). Governance
(Gov) has an average of 27.62915 with a minimum of
1.923077 and a maximum of 55.13514. For the rest
of the variables we have practically the same results as
Dème and Yerbanga [11]. Table 5 shows the correlations

between our variables.
Human capital (KHM), agricultural value added

(Ag), governance (Gov), parental income (GDP), open‑
ness rate and population growth rate are positively cor‑
related with FDI. These correlations are conϐirmed by
the scatter plots (Figure 1).

Table 5. Relationship between variables.

Variables FDI KHM Ag Gouv PIBT Pop Ouv

FDI 1.0000
KHM 0.2427*** 1.0000
Ag 0.1606** 0.5845*** 1.0000

Gouv 0.0728 0.4164*** 0.5684*** 1.0000
PIBT 0.4089*** 0.5910*** 0.6180*** 0.0588 1.0000
Pop 0.1707** 0.3800*** 0.5157*** 0.0581 0.5018*** 1.0000
Ouv 0.0552 0.3210*** 0.1890** 0.1175 0.0290 0.1793** 1.0000

Note: (***): 1% threshold, (**): 5% threshold and (*): 10% threshold.
Source: Authors.
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(a) correlations between FDI and KHM (b) correlations between FDI and AG

(c) correlations between FDI and Gouv (d) correlations between FDI and PIBT

(e) correlations between FDI and Pop (f) correlations between FDI and Ouv

Figure 1. Scatter plot and correlation.
Source. Authors.

We estimated our model by the PMG method and the results are as follows (Table 6).
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Table 6. PMG regression.
Dependent Variable: LnFDI

Variables Coefϐicient Std. Err. P‑Value

Long Term
KHM 0.7690021

(0.6815847)
0.259

Ag 0.130007 ***
(0.7461168)

0.082

Gouv 0.6173648***
(0.2764966)

0.026

PIBT 0.385886.4**
(0.119941.8)

0.001

Pop 0.150008***
(0.1.03e+08)

0.146

Ouv 0.6936940***
(0.991045)

0.000

Short Term
ECT 0.6061258

(0.1715952)
0.000

D. KHM –0.7346408
(0.4.61e+07)

0.873

D.Ag –0.6181492
(0.8111005)

0.446

D.Gouv –0.7748452
(0.2866442)

0.236

D.PIBT 0.3399543
(0.0589464)

0.099

D.Pop –3.76e+07
(0.430008)

0.792

D.Ouv 0.1806823
(0.4028056)

0.654

Constant 1.42
(0.60493)

0.02

Number of observations 168
Number of countries 8
Log likelihood –85.62

Note: (***): 1% threshold, (**): 5% threshold and (*): 10% threshold.
Source: Authors.

5. Discussion

We ϐind that FDI increases with human capital by
79.90% in the long run, all things being equal. The im‑
pact of agricultural development on FDI is positive and
signiϐicant at 10%. When the level of agricultural de‑
velopment increases by 13%, FDI increases by 1%. We
can therefore think that in the opposite direction, FDI
positively impacts agricultural development. This is ex‑
plainedby the fact that FDI has adirect impact ongrowth.
Indeed, according to the FAO [39], for agricultural growth
to extend to the poor, it must use the factors of produc‑
tion available to the poor. Given that the poor have only
their labor force to offer, to reduce poverty and improve

access to appropriate food, both quantitatively and qual‑
itatively, it is therefore absolutely necessary for growth
to create jobs, increase wages and improve the qual‑
ity of jobs [39]. This conϐirms the thinking of Gollin,
Parente and Rogerson [41], which stipulates that FDI is
favorable to the development of agriculture. Noting
that African agriculture was on a growth trajectory, the
World Bank [51] notes that African leaders again gave
agriculture top priority in 2004 [51], but one may won‑
der whether this desire is still relevant given the difϐi‑
culties in feeding populations properly. The investment
plans and programs developed by the CAADP, although
of good technical quality, suffered from implementation
difϐiculties at the country level due to the frequent lack
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of qualiϐied technical personnel [51]. The World Bank [51]

emphasizes that improvements in this sector have a pos‑
itive correlation with all major economic and social indi‑
cators such as economic development, external income,
the labor market, food security, poverty reduction, and
equity [51]. The results of Kouakou [52] show that Gross
Fixed Capital Formation (GFCF) makes it possible to in‑
crease agricultural production; this agricultural produc‑
tion, in turn, positively impacts the living conditions of
thepopulations inCôte d’Ivoire. These elements support
our results obtained.

FDI impacts governance with a positive effect
(61%) and is signiϐicant at 5%. FDI is therefore favor‑
able thanks to better governance. According to Lepage
and Cheriet [53], the agricultural producer is recognized
as being primarily responsible for the management of
his farm and the strategies put in place to operational‑
ize its growth. He is supervised and inϐluenced in his
strategic choices by a governance system [53]; and the
desire for growth rather than independence encourages
these producers to develop and formalize the function‑
ing of their organization and their governance structure
in order to achieve their objectives [53]. However, trust
remains a preferred governance mechanism; it does not
prevent producers from structuring their way of doing
things, deciding in order to achieve their growth objec‑
tive, and convincing governance actors to support them
in this process [53]. These results show how important a
good governance system is for agricultural development
and the attractiveness of FDI. The effect of FDI (38.58%)
on GDP indicates that high incomes may be due to the
entry of foreign capital. The results obtained by Man‑
souri [54] reveal that labor (L) and capital positively af‑
fect Morocco’s GDP. For Kouakou [52], citing UNCTAD [55],
with a minor role in agriculture and that in general, FDI
is mainly focused on downstream activities (processing,
manufacturing, trade, etc.) [52]. Just like in the cases of
Dème and Yerbanga [11], a 1% increase in FDI is due to
a trade openness of almost 69.36% [11]. However, open
economies can attract signiϐicant FDI. In addition, a large
population provides labor to businesses but also to con‑
sumers. This therefore beneϐits foreign investors [11].

6. Conclusions
This article sought tomeasure the impact of FDI on

the interrelationship between human capital and agri‑
cultural growth in theWAEMU countries. The economet‑
ric model was estimated using the Pooled Mean Group
method. The estimates reveal an impact on the interrela‑
tionship between human capacities and agricultural de‑
velopment in the WAEMU countries. Furthermore, it is
certain that the presence of foreign investments in the
WAEMU zone has created activities (jobs, exports, etc.),
which remain insufϐicient in relation to the potential of
the zone. Indeed, FDI, as a driver of revitalization and a
lever for structural transformation of the economies of
theWAEMU zone, is largely concentrated in sectors with
medium or low technological content. These inadequa‑
cies are explained by the absence of sufϐiciently dynamic
sub‑regional policies capable of boosting development
by raising the level of human capital and promoting sus‑
tainable and proϐitable agriculture. Similarly, these in‑
vestments have not enabled local industrial integration.
As a result, few domestic sectors are created and most
inputs are imported, whichworsens the current account
deϐicits of WAEMU countries. The challenge would be
not only to increase and facilitate the entry of foreign in‑
vestments, but also to target speciϐic categories of invest‑
ments with signiϐicant technological content, in partic‑
ular through the transfer of sophisticated technologies
and good managerial practices in the agricultural sector.
One of the most effective strategies would be to diver‑
sify training in agricultural professions that aim to im‑
prove farmers’ proϐitability. Consequently, it is essential
to adoptmore effective strategies and to implement poli‑
cies to strengthen the capacities of agricultural produc‑
ers. Hence the importance of the implications in terms
of economic policy for theWAEMUcountries. It is a ques‑
tion of further developing human skills so that countries
can both attract FDI and fully exploit these beneϐits on
the productivity of the national economy through the as‑
similation of foreign technologies. In partnership with
foreign investors, it is necessary to stimulate the growth
of local production. It would be necessary to guarantee
free access to the factor market for farmers in the
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WAEMU countries with the agri‑food policy that could
lead countries to acquire competitive technical skills.
Indeed, it is necessary to (1) diversify training in spe‑
ciϐic professions that aim to improve farmers’ productiv‑
ity; (2) thoroughly reform the education system; (3) in‑
crease access to technological offers; (4) make the pri‑
vate sector more and better responsible so that it devel‑
ops initiatives in the ϐield of education and collaboration
with local authorities and individual operators; and (5)
promote good governance because it is a factor in attract‑
ing FDI.
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Paris, Jacques du Puis, 1576, livre I, chapitre
viii, pp. 11[7]–118. Available from: http:
//davidmhart.com/liberty/OtherWorks/Bodi
n/1577‑SixLivres/Bodin_SixLivres1577.pdf

[15] World Bank, 2018. Rapport sur le développement
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imentaire dans le monde 2012. Report number
ISBN: 978‑92‑5‑20731‑6, 31 décembre 2012. (In
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d’anacarde en Côte d’Ivoire. African Scientiϐic Jour‑
nal. 03(3), 022–045. (In French)

[43] Egger, M., Lenstra, W., Jong, D., et al., 2016. Rapid
sediment accumulation results in high methane ef‑
ϐluxes from coastal sediments. PLoS ONE. 11(8),
e0161609. DOI: https://doi.org/10.1371/journal.

pone.0161609
[44] Levin, A., Lin, C.F., 1992. Unit root test in panel

data: Asymptotic and ϐinite‑sample properties. Dis‑
cussion Paper 92–93, 23 April 2020.

[45] Im, K.S., Pesaran, M.H., Shin, Y., 1997. Testing for
unit roots in heterogeneous panels. mimeo.

[46] Maddala, G., Wu, S., 1999. A comparative study of
unit root tests and a new simple test. Oxford Bul‑
letin of Economics and Statistics. 61, 631–652.

[47] Choi, I., 1999. Asymptotic analysis of a nonstation‑
ary error component model. Manuscript.

[48] Hadri, K., 1999. Estimation of a doubly het‑
eroscedastic stochastic frontier cost function. Jour‑
nal of Business & Economic Statistics. 17(3), 359–
363

[49] Chrysost Bangake, C., Eggoh, J.C., 2012. Pooled
mean group estimation on international capital
mobility in African countries. Research in Eco‑
nomics. 66(1), 7–17. DOI: http://dx.doi.org/10.
1016/j.rie.2011.06.001

[50] Martı́nez‑Zarzoso, I., Bengochea‑Morancho, A.,
2004. Pooledmean group estimation of an environ‑
mental Kuznets curve for CO2. Economics Letters.
82(1), 121–126. DOI: https://doi.org/10.1016/j.
econlet.2003.07.008

[51] World Bank, 2014. Rapport annuel 2014 de la
Banque mondiale. Report number 91155, 3 Octo‑
bre 2014. Available from: http://hdl.handle.net
/10986/20093

[52] Kouakou, P.‑A.K., 2022. Investissements publics,
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