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Abstract: Economic Growth and the inflow of investments in CEMAC countries have been frequently
attributed to the quality of governance. Good governance might, in turn, be attributed to the level of
investments flowing into these countries as well as being a source for inclusive and sustainable economic
growth. The main purpose of this study is to empirically investigate (plausible) the interaction between FDI
inflows and market and economic dynamics of host countries using panel VAR model and a more robust
Bayesian VAR approach in CEMAC countries over the years 1990—2019. All preliminary statistics, the
VAR estimates, as well as structural dynamics are presented using EViews software package. The results
show that there is a significantly positive impact of FDI inflows on economic growth. Governance and
economic growth do not influence the flow of FDI into CEMAC countries. Based on the Granger causality
test, we found a unidirectional causality running from FDI to economic growth. This shows that FDI is
important for the growth of CEMAC economies, but the growth of the economy and the quality of
aggregate governance do not help investors in making a decision to invest. Also, FDI inflow and growth of
the economy do not encourage better governance. This might point to the investigation of individual
dimensions of governance to see which is peculiar in CEMAC countries. The results also show significant
improvement in the estimates with the use of Bayesian method for the Minnesota prior.
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Introduction

Foreign direct investment (FDI) presents an interconnected global economy with the chance for
international collaboration of countries and aiding the inflow of investments made by nonresidents. As
such, FDI has emerged as a critical engine for economic growth (Ayanwale, 2007; Bouchoucha & Ali,
2019; Emamverdi & Boland-Ghamat, 2019; Hassan, 2020; Le et al., 2021; Ma et al., 2019; Mariska et al.,
2021; Miao, 2021; Miao et al., 2021; Muhammad & Khan, 2019; Sirag et al., 2018; Toan & Huu, 2021,




Van Bon, 2019; Yimer, 2022). It is, therefore, not uncommon for governments and researchers to pin the
significance, impact, and factors that drive growth on the inflow of FDI.

The FDI-growth nexus has been transformed by the impact of a myriad of mediating or control
variables. For instance, while Ketteni and Kottaridi (2019) explore the impact of labor market regulation,
Jayachandran and Seilan (2010) highlights the effect of trade on the FDI-growth relationship, and Sapuan
et al. (2020) delves into the roles of energy consumption and financial development on growth. In the link
between FDI inflow and economic growth, the role of governance is increasingly recognized as a key
concern in this relationship (see Beddim, 2023). As such, this relationship is more complex than just
investigating the mediating role of other variables such as governance (Agyeman et al., 2022; Bouchoucha
& Yahyaoui, 2019; Hamid et al., 2022; Raza et al., 2021; Saidi et al., 2023), household consumption
(Petkova, 2019), as well as financial market development (Adeniyi et al., 2012; Alfaro, 2004) proving to be
preconditions for the effectiveness of FDI. Hence, empirical results and conclusion in this relationship are
ambiguous (Abbes et al., 2015; Alfaro, 2004; Chanegriha et al., 2020).

The role of growth in attracting FDI or the impact of FDI on economic growth is, according to Narula
and Driffield (2012), ambiguous especially for developing countries. Despite this ambiguity, the link
between these variables is still thought to be multifaceted, with both positive and negative externalities.
Alfaro et al. (2004) attribute this to the contingent role of a third factor; financial markets. This thesis
points to the effect of the host country's governance structure. Thus, effective governance, characterized by
the six worldwide governance indicators (see Kaufmann et al., 2011) plays a crucial role in determining the
extent to which FDI contributes to sustainable economic growth.

To date, what is not yet clear what constitutes governance and its impact on the FDI-growth nexus.
Thus, this paper presents governance as an aggregate of six dimensions as defined by Kauffman et al.
(2011) and delves into an additional research dimension of the nexus between FDI, economic growth, and
governance while narrowing the research gap as highlighted by Giwa et al. (2020) through the lens of the
sustainable development. Note that sustainable development goals (or SDGs) provide a comprehensive
framework for addressing global challenges while ensuring sustainability (see Griggs et al., 2014; Leal
Filho et al., 2019). The interplay between these variables is explored in the context of achieving SDGs, as
Giwa et al. (2020) explain how FDI can serve as a catalyst for inclusive and sustainable industrial growth;
and how this is achieved when coupled with sound governance practices. Conversely, poor governance
may lead to less investment flow and slow growth, undermining the achievement of SDGs. Note that this
does not extend to the inclusion of SDG scores into the analysis. Instead, economic growth is seen as
progress toward the path of sustainable growth in CEMAC countries.

Based on empirical evidence and theoretical frameworks, this study underscores the need for a
holistic approach that considers the synergies and trade-offs between FDI, economic growth, governance,
and the pursuit of SDGs. To this end, Suehrer (2019) remarks that while FDI plays a crucial role in
fostering sustainable economic growth, there is a notable absence of policies and a comprehensive
framework that effectively connect the CEMAC-2030 Agenda with tangible investment opportunities.
Hence, emphasis on the importance of policy interventions that promote FDI, improve governance, and
align economic growth with sustainability goals is an imperative. As CEMAC countries strive to navigate
the complexities of the global economy, understanding the dynamic relationships among FDI, economic
growth, and governance through SDGs becomes imperative for crafting policies that promote enduring and
equitable development.




FDI itself is driven by a myriad of socio-economic, political factors as well as complex and strategic
considerations. Key determinants of FDI include market size (Vijayakumar et al., 2010; Nunnenkamp,
2002), cost factors, human capital, openness to trade, globalization (Nunnenkamp, 2002), and labor cost,
infrastructure, currency value and gross capital formation as the potential (Vijayakumar et al., 2010). FDI
inflow into most developing countries has been a big challenge for both investors and host countries.
Although this slow inflow of FDI into developing countries is simply attributed to the fact that these
countries have slow growth, governance might be a block to FDI thriving. For instance, bad governance
can undermine the good impact of FDI, resulting in concerns such as corruption, regulatory barriers, and a
lack of transparency, which can dissuade both foreign and domestic investments and limit overall economic
advancement.

Thus, governance is an important determinant and plays a central role in attracting FDI, and several
studies including Niarachma et al. (2021), Drabek (2021), and Ofori and Asongu (2021) have linked
empirical evidence to support this association. Regulatory quality, rule of law, corruption control,
governance effectiveness, voice and accountability, and political stability are dimensions or indicators of
governance, also known as aggregate governance have been recognized as essential governance dynamics
that boost FDI inflows (Adeleke, 2014; Subasat & Bellos, 2013).

CEMAC is located in Central Africa with a small coastline along the Atlantic Ocean and portion of
its territory made up of landlocked landmass. Its member countries (6), are Cameroon, Central African
Republic, Chad, Congo (Rep.), Equatorial Guinea, and Gabon all clustered in the central and western parts
of the African continent. The organization aims to foster economic cooperation, monetary stability, and
sustainable development in the region. Six countries with countries classified under three income levels,
HIPC and non-HIPC, and LDCs and non-LDCs, CEMAC countries are said to be extremely heterogeneous
(see Dobdinga, 2015; Ranganathan et al., 2012).

This study journeys into the dynamic interactions between FDI, economic growth, and governance in
CEMAC countries. However interrelated this relationships might be, this study narrows the dynamism of
the interactions by investigating the role of economic growth and governance in attracting FDI. In addition,
the impact of FDI inflow and governance quality on the sustainable growth of CEMAC countries is
assessed. Thus, this study is guided by the following questions:

RQ1: Does governance and economic growth affect the inflow of FDI in CEMAC countries?
RQ2: What’s the impact of FDI inflow and governance quality on the sustainable growth of CEMAC
countries?

In the face of currency devaluation shocks and shocks associated with the Global Financial Crisis
(GFC), it is anticipated that FDI inflows will exhibit a negative dynamic response, leading to a short-term
reduction in FDI inflows. Simultaneously, economic growth is hypothesized to experience a negative
dynamic response due to the adverse impact of these shocks on investment and overall economic activity.
Additionally, it is expected that governance indicators will show a deterioration in response to the increased
economic uncertainties associated with currency devaluation and the aftermath of the GFC. The interplay
among these variables is anticipated to highlight the complex and interconnected nature of their responses
to economic shocks, providing valuable insights into the resilience and adaptability of economies in times
of financial stress. Hence the research question:




RQ3: How do FDI, economic growth, and governance dynamically respond to the 1994 currency
devaluation shocks and shocks associated with the 2008 GFC, and what are the
interrelationships among these variables in the context of such economic disruptions?

Literature Review

According to Amal (2016), FDI is seen as a critical source of investment, knowledge transfer, and
growth. Growth as a key predictor of FDI in seen in a myriad of studies with a positive relationship
between growth and FDI (see lamsiraroj, 2016; lamsiraroj & Doucouliagos, 2015). Also, the importance of
absorptive ability in influencing the impacts of FDI on economic growth cannot be overstated. Herzer
(2012) points out the negative effect of FDI on growth in developing countries. Despite this mix results,
classical economic theories highlight the importance of FDI as a driving force behind economic
internationalization and integration, producing local wealth through specialization and comparative
advantages. Thus, Krajcsik (2015) argues that growth theory emphasizes major growth causes and their
social and economic consequences, especially in market-based systems experiencing technological
transition and global competition. Also, economic growth and development analysis has progressed from
early models based on homogeneous elements of production to modern models that take into account
human capital growth and development, as well as the influence of international commerce and labor
distribution.

Over the years, FDI has been researched as the main driver behind growth. As such, FDI has become
a critical component of economic development or growth in less developed countries. Based on Gudaro et
al. (2012) assessment , FDI allows for the transfer of technologies, increases competition in the domestic
input market, and leads to the growth of human resources. Profits generated by FDI also add to the host
country's corporate tax revenues. Tsatsaridis (2017) provides a theoretical and methodological investigation
into how foreign direct investment influences the development of gross domestic product in Sub-Saharan
African countries. In search for a difference in the effect of FDI between two groups of countries based on
their educational attainment Tsatsaridis still holds that there is a lack of clarification in this field of
research. The study's approach was focused on OLS regressions with country fixed effects and series
cointegration checks. The empirical findings support a statistically significant effect of FDI inflows on
GDP growth, as well as a negative relationship between education and FDI inflows.

FDI is thought to have a favorable influence on African development. Divergent empirical data have
encouraged various scholars to seek reasons for these apparent discrepancies in observed results. Some
preliminary findings support this viewpoint. For example, according to the primary regression finding of
Borensztein et al. (1998), FDI has a positive overall effect on economic development, however the degree
of this benefit is dependent on the stock of human capital available in the host nation. However, because of
the way FDI interacts with human capital, the direct effect of FDI is negative for nations with very low
levels of human capital.

The cross-country regressions also reveal that FDI has a beneficial, albeit not substantial, impact on
domestic investment, owing to the attraction of complementing activities outweighing the displacement of
local rivals. Because FDI functions by ‘pulling in' other sources of investment, this is an indirect effect of
FDI on growth. The goal of the study was to look at the influence of FDI in the diffusion of technology and




economic growth in developing nations. It was inspired by an endogenous growth model in which the pace
of technical advancement is the primary predictor of long-term income growth rates.

The study used data on FDI flows from industrial nations to 69 developing countries over two
decades to examine the influence of FDI on economic growth in a framework of cross-country regressions
(1970-1989). All regressions were calculated using the seemingly unrelated regressions methodology and
based on panel data for the two decades 1970-1979 and 1980-1989, respectively. However, while the
number of nations under examination is sufficient, the number of years under examination may be
expanded, if not made more recent, in order to accommodate the current global financial disaster and assess
its effects on financial flows and economic growth.

Lumbila (2005) tried to investigate the influence of FDI on economic growth based on the limited
empirical evidence available. In addition, it found elements that amplify the influence of FDI on growth in
a way that varies from past research. This was accomplished by expanding Borensztein et al.’s (1998)
model to incorporate infrastructure, risk, and corruption, in addition to education, as determinants of FDI's
influence on African growth. The method used to estimate the influence of FDI on growth in Africa was
cross country regression analysis using panel data, and the study encompassed 47 African nations from
1980 to 2000. The regression findings show that in the case of FDI, corruption is irrelevant. As a result,
even nations with a high perception of corruption gain from the good impact of FDI on GDP. However, the
Hausman test performed on the data used in the research was unable to detect a systematic difference,
because the data tested had both heteroskedasticity and autocorrelation.

Asiedu (2002) investigated the variables that influence FDI in developing nations, with the goal of
determining if these factors varied among nations in SSA. The research's reasoning was based on the
findings of Jaspersen et al. (2000), as well as Hausmann and Fernandez Arias (2000) in which cross-
sectional data was employed for analysis, and cross-sectional regression and sub-period panel regression
were employed as methods of analysis. Higher returns on investment and improved infrastructure have a
beneficial influence on FDI to SSA nations, according to the regression results. There is no discernible
effect on FDI to SSA. Because trade openness encourages FDI into SSA, Africa is unique. Different
policies that have worked well in other places may not work as well in Africa. The empirical study's
conceptual underpinning, on the other hand, was not described explicitly. For improved findings, the
number of years and nations under study might be increased.

Following that, Asiedu (2006) conducted research to see how natural resources, market size, physical
infrastructure, human capital, host country investment policies, legal system dependability, and political
stability affected FDI flows. Panel data was used in the study, which was based on growth theories. The
study used the fixed effect panel estimation technique of analysis. Large local markets, natural resource
endowment, solid infrastructure, low inflation, an effective legal system, and a robust investment
environment all encourage FDI, according to the findings. Corruption and political instability, on the other
hand, have the opposite impact. The study concludes that an increase in FDI does not always imply
economic development, but that policies that encourage FDI have a direct and long-term influence on
economic growth. The empirical study's conceptual underpinning, on the other hand, was not described
explicitly. For improved findings, the number of years and nations under study might be increased.

Similarly, Asiedu and Lien (2011) sought to determine the effects of democracy on FDI and if natural
resources in host nations modify the connection. With the panel type of data, the linear dynamic panel data
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model was used. The GMM estimator and regression analysis were employed in the analysis. The results
also demonstrate that democracy encourages FDI only when the percentage of minerals and oil in overall
exports is less than a crucial level. According to their findings, the impact of democracy on FDI is
determined by the number of natural resources rather than the type of natural resources. However, while the
number of years and nations under observation are enough, the technique of analysis may be improved in
order to produce a more exact conclusion and, as a consequence, better policy implementation.

FDI, economic growth, and Governance are almost inseparable in the real sense. Habibi (2018)
argues that good governance, which is roughly equivalent to "economic freedom,” has a beneficial
influence on economic growth, which attracts more FDI. The quality of a host country's governance
institutions and the amount of economic growth are important drivers of FDI inflows. Rule of law, property
rights protection, openness, lack of corruption, and effective regulatory frameworks are all examples of
institutional excellence. In other words, countries with well-developed legal systems, low levels of
corruption, and strong property rights protection have effectively attracted FDI through a combination of
solid governance and vigorous economic growth. Countries with poor governance frameworks, on the other
hand, frequently struggle to attract FDI despite their economic development potential, hence, the
“governance-growth-FDI” or theory.

In like fashion, a hypothesis that emphasizes the relevance of governance quality in supporting
economic growth, arguing that it improves the "helping hand" of authority while weakening the "grabbing
hand,"” resulting in a beneficial influence on FDI. Furthermore, the influence of governance on FDI and
economic growth differs depending on the country's stage of development. Entrepreneurship, for example,
can boost economic growth in nations that value invention, but not in ones that value factors and efficiency
(Khyareh & Amini, 2021). Furthermore, the interplay of governance and FDI can result in positive and
improved growth, underlining the need for African countries to strengthen their governance structures in
order to attract more FDI and improve growth (Adeleke, 2014). Overall, these theories underscore the
complicated link between governance, economic growth, and FDI, with governance quality playing a
critical role in recruiting and encouraging FDI.

Methodology
Data and summary statistics

The study on the dynamic relationship between FDI inflow, economic growth, and governance in six
CEMAC countries from 1990 to 2019 involves a comprehensive data methodology to ensure robust
analysis. In addition to FDI, economic growth, and governance indicators, the analysis includes several
other variables such as household consumption, electricity consumption, labor force, and agricultural value
added to provide understanding of the dynamics. These six CEMAC countries selected for this study are all
developing countries with specific country differences based on HIPC status. This data methodology
section briefs data collection, variables selection, data sources, and analytical techniques.

First, the primary data sources include the World Bank and the U.S. Energy Information
Administration (EIA). These databases provided crucial information on FDI inflow, economic growth, and
governance as well as the other seven indicators, ensuring a robust foundation for the analysis.
Additionally, a specialized database known as the Global Economy offers reliable business and economic
data on foreign countries produces definitions and insights into variables like household consumption,
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electricity consumption, labor force dynamics, and agricultural value added. These were tapped into to
create a comprehensive dataset reflective of the diverse factors attracting FDI and influencing sustainable
growth in the region.

Second, the analysis encompassed two sets of key variables to capture the multifaceted economic
dynamics in CEMAC countries. In VAR terms, the endogenous variables included GDP per capita
representing sustainable economic growth, FDI inflow, and aggregate governance representing six
dimensions of governance; while the exogenous variables encompassed three control variables: trade
openness, market size, and economic freedom. This extensive set of variables was chosen to offer a holistic
perspective, recognizing that attracting FDI or sustainable economic growth is shaped by a confluence of
factors, including governance quality and broader socio-economic variables.

Third, the data underwent necessary transformation such as log of all variables except governance
and first difference, as well as other preprocessing steps, including handling missing data and consistency
checks, to ensure the integrity of the dataset. Moreover, statistical techniques such as descriptive statistics
and correlation analysis were initially employed to discern preliminary patterns, while more advanced
econometric tools, including Granger causality, impulse responses, and variance decompositions, were
utilized to explore causal relationships, effect of shocks and forecast error variances between variables. The
adoption of panel VAR analysis, accounted for simultaneous analysis of the dynamic interdependencies
among multiple time series variables across both cross sections and time series for CEMAC countries,
enhancing the robustness of the investigation. Bayesian and structural analyses were conducted to validate
the reliability of results, ensuring that the findings contribute meaningfully to our understanding of the
intricate dynamics between FDI inflow, economic growth, governance, and associated variables in the
CEMAC region. Summary statistics for FDI, GDP per capita, and governance at level and first difference
are shown in Table 1.




Table 1: Descriptive statistics for CEMAC sample

Variable Mean Maximum Minimum Std. Dev. Skewness Kurtosis Jarque-Bera Obs.
Level
FDI 6.002 161.824 -11.197 16.628 6.081 49.643 17426.551 180
GDPPC 3145.372 14222.549 338.166 3541.771 1.293 3.496 51.971 180
GOV -1.077 -0.170 -1.710 0.305 0.890 3.397 24.938 180
TOP 79.053 156.860 26.160 33.862 0.281 1.812 12.948 180
EFREE 49.683 61.000 34.000 5.201 0.005 2.499 1.881 180
MSIZE 6.354 25.780 0.470 6.288 1.300 3.724 54.606 180
First difference

AFDI 0.027 72.616 -149.740 17.416 -2.698 36.805 8740.425 179
AGDPPC 0.678 6628.463 -6520.143 940.126 -1.243 37.354 8848.598 179
AGOV 0.000 0.740 -0.410 0.134 1.320 10.275 446.811 179
ATOP 0.177 62.030 -53.490 12.790 0.328 10.930 472.236 179
AEFREE -0.006 17.000 -9.000 2.632 1.526 14.460 1048.949 179
AMSIZE 0.074 6.220 -23.390 1.895 -10.520 133.643 130597.209 179

Notes. Std dev. = standard deviation, Obs. = observations; FDI = foreign direct investment, GDPPC = GDP per capita, GOV = governance,
TOP = trade openness, EFREE = economic freedom, MSIZE = market size, and A = variables at first difference.



Empirical Model

For the panel VAR model specification, suppose a panel VAR(1) model
Yie = AVie—1 T €t (1)

or a general panel VAR model
23
Yie = Hy +zﬂj}’ir—j + &8, ~Li.d. N(O,Z) (2)
=1

is a panel VAR model with fixed effects, where j=1,2,...,p is the lag order of the VAR, yit and yit.1 are
(mx1) vectors of endogenous and lagged endogenous variables, respectively; and &it iS @ vector known as
white noise or are disturbances that are independent and identically distributed with covariance matrix X.
The reduced form in Equation (1) in its simplest (3) and matrix (4) forms are re-written for a three variable
lag-1(first order) model as:

FDI, = A,,FDI,_, + A,,LnGDPPC,,_, + A;;GOV,._, + £,
LnGDPPC,, = A,,FDI,,_, + A,, LnGDPPC,,_, + A, GOV,,_, + &,,,

GOV, = A, FDI, | + A, LnGDPPC,, | + A5, GOV, + &5,

3)

where each equation for FDI, GDPPC, and GOV is a linear function of the lag-1 values for FDI, GDPPC,
and GOV. In other words, each variable depends on the first lag of itself and the other variables.

FDI,, Ay A A FDI; 4 F1ie
LnGDPPC, | =4, Ay, Ay || LnGDPPC, ) | +( &2 )
GOV, 2y Az Agg GOV, _, E3ir

(1) through (4) show that yit is @ 2x1 vector and A; is a 2x2 matrix. FDI is explained by past values of FDI,
GDP per capita, and governance each with one lag. This model is then estimated using the model specified
in (1). Suppose (1) is extended to include exogenous variables:

)
Yie = ;T Z‘%‘Fir—j +Bx;,, + &, (5)
i=1




xit are (kx1) vectors of exogenous variables (or a set of exogenous variables, often including a constant,
possibly with a time trend and seasonal dummies (see Cottrell & Lucchetti (2012)). Note that (5) could be
written more compactly as

A(L)y;, = Bx;, + &, (6)

for A(L) being a matrix polynomial in the lag operator. The Panel VAR(1) diagnostics such as impulse
responses and variance decompositions are represented using the lag operator MA() as follows:

Vie = & T Ay T AN, + o +A}.Eir—_j +-- (7)

with the coefficient in (7), AJ, being a 3x3 matrix for the trivariate system measuring the impulse response.

dgir_}
and transformed linearly as:
5_1}’z‘r = 5_1‘4}’z‘r—1 + 3_15:'r (9)
such that
3_1}’fr = 3_1H}’fr—1 + &, (10)

is the structural form of (1) and its error ¢ i is orthogonal because var(e it )=1 and note that the error vectors
for the structural form and reduced form are related Be ii=sit.

From forecasting to policy analysis and structural inference, VARs are known for their power in
performing data description. Stock and Watson (2001) recalls Granger causality tests, impulse response
functions, and variance decompositions as standard VAR summary statistics and are known to be
frequently used approaches for depicting co-movements that cannot be handled by univariate or bivariate
models. Despite their analytical power, VARs have been known to have a number of limitations including
many parameters to estimate, and Triacca (2014) argues that VARs are a-theoretical in the sense that they
make little use of economic theory. Thus, VARs cannot be utilized to generate economic policy
prescriptions.

Since the introduction of Bayesian VARs in forecasting with macroeconomic variables (see
Litterman, 1979; Doan et al.,1984), Miranda-Agrippino and Ricco (2018) remarks that VARs and BVARs
have been a standard macroeconometric tool routinely used by scholars and policymakers for structural
analysis, forecasting, and scenario analysis in an ever-growing number of applications. The inclusion of
BVAR in the VAR analysis, Kenny et al. (1998) argue, permits the estimated models to blend the evidence

(=)




in the data with any prior information or existing knowledge. For the model specification of BAVRs, see
Miranda-Agrippino and Ricco, 2018; Wozniak, 2016; Triacca, 2014; and Spencer, 1993. Note that all the
estimates for panel VAR and its model extensions are valid only with the stationarity of Yi: with the
assumption that the AR-coefficient A; in (1) assumed to be strictly less than one. Assuming that @j=Aj-1 for
I1;>0;

AV =a; + O;¥,y T &, (11)
where @ <0 or 0 <A <1 is stationary of the AR-process for individual j; and @;=0 or Aj=1 for j=1,..., N is
non-stationary for Yit (see Bigrn, 2017). Analyzing the effects of the 1994 CFA currency devaluation on the
FDI, growth, and governance interaction is facilitated by a set of four hypotheses (see Appendix B).

Result and Discussions

This section estimates the panel VAR and Bayesian VAR models for FDI and five other market and
economic variables. Preliminary analysis involves tests for unit root and cointegration, while the main
analysis reports VAR estimates, Granger causality, and analysis for the impulse responses of FDI inflows
(FDI), economic growth (GDPPC), and governance. Afterwards, we present forecast error variance
decomposition for the core.

Panel unit root tests

The panel unit root tests whether the variables exhibit a unit root over time. The presence of unit root
implies that a variable has a stochastic trend and is non-stationary with random walk. Understanding the
stationarity properties of these six variables is a precondition for VAR models and crucial for subsequent
analyses. Table 2 reports two panel unit root tests (ADF and PP) for FDI, GDP per capita, and governance
at level and first difference with the test statistic and associated p-values for the CEMAC sample. Going by
both tests, all three variables are stationary in first difference.

Table 2: Panel unit root tests

tests ADF? test PP test

variable drift drift & trend drift drift & trend

FDI -3.041 -3.068 -8.382 -8.535

(0.033) (0.117) (0.000) (0.000)

GDPPC -1.786 -1.636 -2.383 -2.340

(0.387) (0.775) (0.148) (0.410)

GOV -1.819 -1.787 -2.655 -2.611

Level (0.371) (0.707) (0.084) (0.276)

TOP -2.669 -2.777 -2.488 -2.553

(0.082) (0.208) (0.120) (0.302)

EFREE -3.474 -3.497 -3.536 -3.565

(0.010) (0.043) (0.008) (0.036)

MSIZE -1.766 -1.718 -1.8 -1.724
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(0.397) (0.740) (0.380) (0.724)

AFDI -11.343 -11.315 -61.800 -63.623
(0.000) (0.000) (0.000) (0.000)

AGDPPC  -11.620 -11.616 -11.926 -11.915
(0.000) (0.000) (0.000) (0.000)

AGOV -22.061 -22.075 -21.380 -21.415
First-difference (0.000) (0.000) (0.000) (0.000)
ATOP -15.611 -15.584 -15.676 -15.729
(0.000) (0.000) (0.000) (0.000)

AEFREE  -14.338 -14.298 -14.367 -14.326
(0.000) (0.000) (0.000) (0.000)

AMSIZE  -13.344 -13.321 -13.344 -13.321
(0.000) (0.000) (0.000) (0.000)

Notes. * PADF and PP stand for Augmented Dickey-Fuller (Dickey & Fuller, 1979) and Phillips-Perron

(Phillips & Perron, 1988) tests, respectively. P-values are in parentheses.

Panel cointegration tests

Here, cointegration analysis explores the long-term equilibrium relationships among the core
variables, indicating whether they move together in the long run. The absence or cointegration or long-run
relationship means the core variables are purely driven by short-term fluctuations and not share a common
trend. Note that Bussiére et al. (2009) opine that the selection of cointegration rank is an important stage in
the empirical analysis since incorrect long-run relationship specification might destabilize the (general)

VAR model and distort the findings and impulse response functions.

Table 3: Panel cointegration tests

Common AR coefs. (within-dimension)

Panel v-Statistic
Panel rho-Statistic
Panel PP-Statistic
Panel ADF-Statistic

Stat

1.4579
-0.4525
-2.2394
-0.6370
Individual AR coefs. (between-dimension)

Prob.
0.0724
0.3254
0.0126
0.7379

Weighted Stat
0.6468
-1.2841
-0.1821
-1.3001

Prob.
0.2589
0.9004
0.5722
0.9032

Group rho-Statistic
Group PP-Statistic
Group ADF-Statistic

Stat

Prob.

-1.5157 0.0648
-2.0321 0.0811
-8.8284 0.2201

The cointegration findings reveal that all four tests cannot reject the null hypothesis of no
cointegration. Thus, there is no cointegration relationships between FDI, economic growth, and
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governance, all at levels. We then proceed to estimating the VAR models in first differences. Note that the
precise lag length selection is critical for panel VAR; too short delays fail to capture the system's dynamics,
resulting in omitted variable bias; too many lags result in a loss of degrees of freedom, resulting in over-
parameterization (see Coulibaly et al., 2013). To estimate the panel VAR models, optimal lags are
determined. For the VAR lag selection, Ouliaris et al. (2018) argues that the most parsimonious model is
preferred and it is not proper to estimate a large number of parameters with limited data. Hence, with the
limited observations, this study chooses the SC criterion over the AIC and HQ criteria.

Panel VAR Analysis

The main and comprehensive analysis begins here by exploring the dynamic relationships among the
three core variables, three weakly exogenous and two dummy variables. Estimates of the different models
(1-3) for panel VAR(3) and Bayesian VAR(3) are used for subsequent analysis. Model 1 considers the
three main endogenous variables (VARX(3)), Models 2 and 3 include three successive addition of three
exogenous variables and the effect of the 1994 CFA currency devaluation and the 2008 GFC. In addition to
the regular VAR models in 1-3, three additional parallel models are suggested for the robust panel Bayesian
VAR. Impulse responses (IRFs) and variance decomposition (FEVD) are shown in Figures 1-2 and Table
5, respectively.

We explore the dynamic relationships among these variables by examining Granger causality
between FDI inflows, economic growth, and aggregate governance. The Granger causality test is a
statistical test used to determine if a variable can predict another. Table 4 reports Granger causality results
for the three core variables. The table reports the Chi-square statistics, degrees of freedom, and p-values
with robust results. The table shows that FDI Granger causes economic growth meaning FDI helps in
predicting GDP per capita. In other words, past values of FDI improves the ability to predict growth in
CEMAC countries. Also, both FDI and governance Granger cause economic growth. Economic growth or
aggregate governance does not Granger cause FDI inflow. Hence, neither economic growth or aggregate
governance does not have ability in predicting the inflow of FDI into CEMAC countries, and both variables
are said to be exogenous to the inflow of FDI.

Actually, there should be 12 outcomes in the causal links between the three core variables. For
instance, between FDI and governance, there are four: unidirectional causality and vice versa as shown in
Table 4, bidirectional causality (none was realized from the data), and no functional causality. Despite all
these options, we found a unidirectional causality running from FDI to economic growth. The other
relationship was both FDI and governance jointly predicting growth. Note that these results are parallel or
reconfirms those presented for IRFs and FEVD.

Table 4: VAR Granger Causality for CEMAC countries

Granger cause (—) Chi-sq df  P-values.
AGDPPC — AFDI 3.448 3 0.3276
AGOV — AFDI 0.379 3 0.9445
All — AFDI 3.825 6 0.7004
AFDI — AGDPPC 21.391 3 0.0001
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AGOV — AGDPPC
All - AGDPPC
AFDI — AGOV
AGDPPC — AGOV
All - AGOV

1.699
23.123
0.243
0.770
0.926

0.6372
0.0008
0.9704
0.8566
0.9882

In addition to Granger causality, impulse responses and variance decomposition are essential
components of VAR models. Here, dynamic interactions and contributions of shocks among the core
variables are presented. Figure 1 shows impulse responses for panel VAR of the general model including
FDI, growth, and governance. The graphs in Figure 1 show the variations (positive and negative) in the
magnitude and direction of the responses of FDI and GDP to a shock in governance for the first seven

years.

Response of FDI inflows to Governance shock

W N R O R, NW

Response of GDP per capita to Governance shock

40

Figure 1: Panel VAR(3) IRF of FDI and GDP per capita to a shock in governance
Notes. Impact is in percentages; horizon is yearly; Cholesky Ordering: AFDI, AGDPPC, AGOV; 95% CI
using analytic asymptotic S.E.s; IRF based on Panel VAR(3); The solid line in the middle shows the
response of FDI inflow to shocks in GDPPC and GOV. The shaded area indicates one standard deviation

(d.f. adjusted).
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Figure 2 shows that FDI inflow negatively responds to a shock on GDP per capita for the first three
years and then narrows to zero for the rest of the periods, and oscillates around zero to a shock in
governance. In other words, the response of FDI inflows to a shock in GDP is significant until five years or
7 years for a shock in governance. The response of FDI inflows (and GDP) to a shock in governance (or
GDP) in Figures 1 and 2 could almost be said to be insignificant.

Response of FDI mflows to GDP per capita shock

Response of FDI inflows to Governance shock

1 2 3 4 5 6 7 8 9 10

Figure 2: Panel VAR(3) IRF of FDI to shocks in GDP per capita and governance
Notes. Impact is in percentages; horizon is yearly; Cholesky Ordering: AFDI, AGDPPC, AGOV; 95% CI
using analytic asymptotic S.E.s; IRF based on Panel VAR(1); The solid line in the middle shows the
response of FDI inflow to shocks in GDPPC and GOV. The shaded area indicates one standard deviation
(d.f. adjusted).

Impulse responses for panel VAR of the general model including FDI, growth, and governance.
Impulse responses show (i) a decline (in the first 2 years) of FDI inflow, low but constant change of GDP
per capita and governance in response to a positive shock in FDI, (ii) a negative response of FDI inflow,
growth, and governance for the first two years to a positive GDP per capita shock, and (iii) low but constant
change of FDI and GDP per capita, and a decline (in the first 2 years) of FDI inflow in response to a
positive shock in governance.

Results for Granger causality and impulse responses are usually confirmed by the variability in the
variables based on the other variables in the system. This is called variance decomposition, and Table 5
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reports its findings. Results for FEVD in Table 5 show that GDP per capita and governance explain just
about 1.05% and 0.06% (less than 2% combined) of the variability or fluctuations in FDI inflows after 10
years. This is almost insignificant as earlier seen in the impulse responses. Similar result is obtained for the
variability in GDP per capita with almost insignificant contribution of FDI and governance to the change
during the 10-year horizon. About 13% and 1.5% of the fluctuations in governance is explained by GDP
and FDI, respectively, after 10 years. GDP per capita is, therefore, the closest and most significant effect in
the variability of governance.

Table 5: FEVD for the panel VAR model 1
% of the variation in FDI explained by:

Horizon S.E. AFDI AGDPPC AGOV
2 18.710 99.26 0.68 0.06
5 18.966 98.89 0.81 0.31
10 18.986 98.81 0.89 0.31

% of the variation in GDP per capita explained by:

2 374.505 2.31 97.32 0.37
5 437.459 6.16 93.29 0.55
10 466.629 7.59 91.85 0.55

% of the variation in governance explained by:
2 0.104 0.98 1.02 98.00
5 0.118 0.81 1.52 97.68
10 0.121 0.79 1.52 97.69

Notes. Standard errors are generated by Monte Carlo with 100 repetitions; Cholesky decomposition
ordering: AFDI, AGDPPC, AGOV.

The results obtained so far can be further evaluated through robustness testing using restricted VAR
models or the Bayesian VAR model or both. Bayesian VAR incorporates Bayesian principles to estimate
the parameters of a VAR model. This approach is particularly useful when dealing with limited data (30
years across six countries), handling parameter uncertainty, and providing more robust measures of
relationships between FDI inflow and market and economic variables. Figures 3 and 4 present graphs of
impulse responses from Bayesian VAR models and are based robust estimates of FDI, GDP per capita, and
aggregate governance showing relationships by incorporating the Litterman/Minnesota prior information.
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Figure 3: Panel Bayesian VAR(3) IRF of FDI and GDP per capita to a shock in governance
Notes. Impact is in percentages; horizon is yearly; Response to Cholesky One S.D. (d.f. adj.) shocks;
IRF based on Panel BVAR(3).

Figure 3 shows initial negative response of FDI to shock in aggregate governance and significant
positive response of GDP per capita to shock in governance which gradually decreases over the 10-year
horizon, while graphs in Figure 4 show an initial negative response of FDI inflow to shocks in GDP per
capita and governance.
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Figure 4: Panel Bayesian VAR(3) IRF of FDI to shocks in GDP per capita and governance
Notes. Impact is in percentages; horizon is yearly; Response to Cholesky One S.D. (d.f. adj.) shocks;
IRF based on Panel BVAR(3).

A comparison of the two results reveals that effects of shocks in the system is more obvious in
Bayesian models than the standard VAR models. Details of how this and other shocks affect variables in
the system are seen in Figures 1 to 4.

In conclusion, the findings showed that an increase in FDI inflow and improvements in governance
quality positively affect economic growth in CEMAC countries, and this is associated with the “virtuous
cycle” also known as the positive feedback loop effect. Virtuous cycle effects have mostly been seen in the
FDI-growth nexus (see Yimer, 2022 for resource-scarce economies; Zhang, 2021; Shao et al., 2019),
governance-growth (Gradstein, 2002), as well as in the FDI-growth-governance interaction (also see
Adeleke, 2014; Alguacil et al., 2011; Kottaridi, 2005).

Conclusion
The main aim of this paper is to investigate the dynamic relationships between FDI, growth, and

governance, taking into consideration the influence of three exogenous factors, viz: market size, economic
freedom, and trade openness. By examining the impact of these exogenous variables on the VAR
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endogenous system, we seek to contribute valuable insights into the complex relationship between FDI,
economic growth (or GDP per capita), and governance, while accounting for external economic and policy-
related factors. The findings are anticipated to provide policymakers, researchers, and practitioners with a
more nuanced understanding of the interplay between international investment, economic performance, and
governance across diverse national contexts.

In addition, we examine the heterogeneity across CEMAC countries to better understand how
development paths intersect with governance and economic growth. By incorporating categorical variables
for these different groups, we offer a comprehensive framework for studying FDI determinants,
contributing to academic discourse, and guiding evidence-based policy formulation for inclusive economic
growth and governance. These three groups were also the basis for subsamples created in the analysis.
Aggregate governance (quality) measured in an index of -2.5—2.5 is assessed through metrics
encompassing voice and accountability, political stability and absence of violence/terrorism, government
effectiveness, regulatory quality, rule of law, and control of corruption, while GDP per capita represents a
proxy for economic growth. The inclusion of FDI inflows sheds light on the role of international capital
mobility in driving economic growth, as well as the role of economic growth and governance in FDI
inflows.

We apply the panel VAR model which addresses both cross-sectional variations and time dynamics,
facilitating a deeper understanding of the short and long-run interactions between governance, GDP per
capita, and FDI inflows. Extensions of panel VAR analysis are introduced to ensure robust estimates; VAR
models are presented with problems ranging from outliers to overfitting. Integrating panel Bayesian VAR
models, this paper offers a comprehensive framework for estimating the models, thereby enriching
academic discourse and informing evidence-based policy formulation for inclusive economic growth.

The results show that FDI inflows significantly affects economic growth while governance has no
significant effect on growth in the CEMAC region. Granger causality analysis is introduced as part of the
VAR process to examine the causal relationships between the core variables. We found a unidirectional
causality running from FDI to economic growth. This shows that FDI is important for the growth of
CEMAC economies, but the growth of the economy and the quality of aggregate governance do not help
investors in making a decision to invest. Also, FDI inflow and growth of the economy do not encourage
better governance quality. This might point to the investigation of individual dimensions of governance to
see which in peculiar in CEMAC countries. However, Granger-causality may not show the whole picture
on how variables interact in a system. Impulse response analysis and variance decompositions are,
therefore, included as they are frequently useful to know the reaction of one variable to an impulse in
another variable in the FDI, growth, and governance system. Although impulse responses could be done for
higher dimensional systems, we limit the analysis to the impulse response relationship between the three
core variables for CEMAC.

Furthermore, we extend the analysis to incorporate two pivotal economic events: the 2008 global
financial crisis and the 1994 CFA currency crisis, and assess whether both events caused impulses in
governance and economic growth to FDI inflow. By assessing the impact of these crises on the relationship
between FDI inflows, economic growth, and aggregate governance, the study provides insights into the
underlying mechanisms and potential policy implications. Finally, the three other macroeconomic variables
classified as market and economic variables: trade openness, economic freedom, and market size do not
significantly improve the core model. These not only advance our understanding of the FDI-growth-
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governance nexus but also contributes to the literature on the resilience and adaptability of CEMAC
economies in the presence of other weakly exogenous variables and external shocks.

Although FDI inflow affects the growth, the effect of governance and GDP growth fall short of
determining the inflow of FDI into CEMAC countries. We suspect this could partly be tied to investigating
different dimensions of governance in order to know which particular aspects of governance are peculiar to
CEMAC countries. For example, the coups and political unrest in this region might affect investor
protection and the absence of international investment agreements is of great concern (see Brada et al.,
2021). Also, Cleeve (2008) reiterates this sentiment by emphasizing the role of governance dimensions
such as property rights, investment-friendly regulations, political and macroeconomic stability. Other
investment-friendly factors include fiscal incentives (Cleeve, 2008), fiscal and financial incentives and
investment promotion agencies (IPAs) (Cass, 2007), and a host of incentives provided by local
governments (Dorozynski et al., 2015). Anyway, these insights are invaluable for policymakers, local
government units, and investors navigating the complexities of the FDI-growth-governance nexus, guiding
evidence-based policy decisions to promote sustainable economic growth.
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