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Abstract: This study examined the nexus between foreign direct investment (FDI), financial
development, and sustainable economic growth in Sudan during the period of the structural adjustment
program and the full Islamization of the banking and financial system that took place in the 1980s. The
research provides a comprehensive analysis using the most recent time series secondary data from
1990 to 2020 and the study employed co-integration, Granger causality, and VAR error correction
technique to estimate the models, to clarify the claimed relationship between FDI and its effect on the
financial sector and subsequently attending a sustainable economic development in Sudan. In this
research, Augmented Dickey-Fuller (ADF) unit root tests are applied to test the stationarity of data and
the data was found stationary at first difference. The results of the ARDL bounds showed the existence
of a long-term relationship between the FDI and other independent variables but the short-term showed
otherwise. The Granger causality test implies that the past values of FDI don’t significantly contribute
to the prediction of sustainable economic growth. Also, results show that there’s evidence of observed
causality running from the country’s trade openness and the financial sector’s development. The
implication of these results shows there is a complementary relationship between sustainable economic
growth and both financial development and trade openness in the short run. Interestingly, the findings
of the study show that the effect of financial development on economic growth is further enhanced by
the inflows of FDI.
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1. Introduction

The processes of globalization, changes in the economic environment, trade liberalization, and
technical development over many decades have led to the robust growth of international business
activities and movements of foreign direct investments (FDIs) (Akbas et al., 2013; Asteriou and
Moudatsou, 2014; Borensztein et al., 1995). The continuous inflows of international capital to
developing countries, specifically those of FDIs, are expected to increase production efficiency and
further increase opportunities in recipient countries in terms of, for example, technology gap transfer
(Findly, 1978; Wang and Blomstrom, 1992), export development, human resources, technical skill
creation, and upgrading of management knowledge and skills (Barro and Sala-i-Martin, 1995;
Grossman and Helpman, 1991). However, from the perspective of Sudan, a sub-Saharan African
developing country, given its savings rates and access to international capital markets compared to rich
countries, its ability to invest is limited unless supplemented by other external benefits, such as FDIs.
Asiedu (2002) revealed a country that received a smaller amount of attracting FDI is a widely
recommended policy in developing countries because FDIs bring with them several positive
externalities, such as productivity gains and technology transfers (Alfaro et al., 2010). Moreover,
foreign investments, particularly in projects, can become valuable channels for the transfer of
technology, knowledge, and modern practices (Findlay, 1978; Wang and Blomstrom, 1992). However,
when comparing the distribution of FDI inflows across developing regions, Sudan has attracted only
a small proportion of global FDI stocks compared to China, India, and Brazil (UNCTAD, 2003).

The main goal of this study is to investigate the inflow of FDI to Sudan (Abdallah et al., 2015;
Ibrahim and Hassan, 2013). FDI flows are a sensitive subject for many developing nations; there is
considerable controversy about the related costs and benefits of FDIs (Aliber, 1970). They can directly
affect growth and development by contributing to gross fixed capital formation and through several
indirect channels that constitute the externalities associated with FDIs. A direct channel does not favor
FDIs over other types of investments and would not justify costly incentives for attracting FDIs without
providing the same incentives for domestic direct and foreign portfolio investments. Through indirect
channels, however, FDIs are often argued to affect various parts of the host economy and, in turn, spur
growth (Hussain, 2009). The World Investment Report indicated that developing economies
experienced FDI inflow growth. Consequently, FDI inflows to Africa increased from US § 2.845 billion
(1990) to US $ 45.678 billion for 2019, while FDI stock stands at US $ 82.991 billion in 2021(UNCTAD,
2021). Sudan was one of the leading recipient after South Africa for Chinese FDI inflow, for instance
(UNCTAD, 2013). Sudan recorded around 7% GDP growth rate as the highest economic growth in
Africa during the period 2005-2018 (World Bank, 2021). That means the FDI has increasingly become
important globally and for Sudan, however, the domestic investment remained highly unpredictable
during the studied period. Foreign direct investment inflows totaled less than $150 million until the year
2000 before the full exploitation of the oil resources, then started to increase in line with the increase in
oil production to reach US$ 2.8 in 2008. However, after the secession of South Sudan and the loss of
oil and the consequent economic instability FDIs started to decline by half from US$ 2.3 billion in 2011
to 1.1 billion in 2018. Sudan has made some efforts to diversify the economy and attract FDI into new
industries. Efforts included putting in place a relatively open investment legislative framework with
several of the existing laws being modernized and in line with good practices. However, the instability
of the macroeconomic situation, the difficulty of doing business in Sudan that being in the SSTL were
all factors behind the weakness of realizing a good potential from FDIs.
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1.1. Importance and objectives of the study

The importance of this study lies in its testing of the extent to which Sudan has recognized the
importance of FDIs in the process of financial development and sustainable economic growth, and
hence, the measures adopted to attract foreign capital and encourage foreign investment, particularly
considering the relationships among FDIs, financial development, and economic growth (Abdalla et
al., 2015). Campos and Kinoshila (2002) mentioned that FDIs’ positive impact on sustainable
economic growth seems to have acquired the status of a stylized fact in the literature. Therefore, the
objectives of this study are as follows: (i) to contribute to the debate regarding the importance of FDIs
in Sudanese economic growth and the related issues of strategy and policies and (ii) empirically
analyze, determine, and examine the effects of foreign capital inflow on the dynamic relationships
among financial development, trade-openness, and sustainable economic growth in Sudan.

1.2. Problem statement and rationale of the study

An FDI is the net inflow of investment aimed at acquiring a lasting management interest in an
enterprise operating in an economy other than that of the investor (Abdalla et al., 2015). It is the sum
of equity capital, reinvestment of earnings, and other long- and short-term capital, as shown in the
balance of payments. This series shows the total net, that is, net FDIs from foreign sources in the
reporting economy minus net FDIs made by the reporting economy in the rest of the world. An FDI
plays a major role in the growth process of both developed and developing countries; it has long been
a topic of intense debate. The relationship between FDIs and economic growth has been studied by
explaining four main channels: (i) determinants of growth, (ii) determinants of FDIs, (iii) role of
multinational firms in host countries, and (iv) direction of causality between the two variables. This
nexus is one of the thorniest areas in the present debate. There is a wide spectrum of views on an FDI,
from those who see it uncritically as contributing to economic growth in all circumstances to those,
largely from the anti-globalization movement, who consider that an FDI is pernicious to national
development. An FDI has many effects, which vary significantly by the sector in which it is made and
by the type of the host country (Mohamed and Sidiropolous, 2010).

1.3. Brief review of the relevant literature:

Numerous studies, both empirical and theoretical, have been devoted to FDIs by economists and
other writers, who have talked about the issue from different perspectives. While certain studies have
shown that FDIs positively impact the economic growth of the host country, others believe that FDIs
are neither necessary nor sufficient to boost economic growth. Generally, the following two main
trends of thought are found on this issue: the first is based on the causality between FDIs and economic
growth, and the second is based on FDI spillovers in the host country (Asteriou and Moudatsou, 2014).
All these studies have serious weaknesses concerning the statistical methods that they have adopted.
Some authors have analyzed investment flows between different countries and groups of countries,
such as flows between developed and developing countries; others have focused on the reasons behind
investors’ decision to delocalize their production or invest in other countries, and another group has
presented different effects of FDIs on the host country.
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An extensive literature review showing that an FDI increases the gross domestic product (GDP)
was conducted by Mohamed (2003), who examined the effect of foreign capital inflow on the savings,
investment, and economic growth rate in Egypt. The regression results showed that foreign capital
inflow has a significant positive effect on these three variables. In addition, a complimentary
relationship between FDIs and domestic investment was established. The results indicated a strong
positive effect of investment on economic growth in Egypt. Meanwhile, the main determinants of FDIs
in MENA countries were analyzed by Mohamed and Sidiropoulos (2010), who covered a sample
comprising 36 countries. Twelve of these were in the MENA region, and the remaining 24 were the
major FDI recipients in their respective regions in developing countries. The authors employed panel
data and revealed that the key determinants of FDI inflows in MENA countries are the size of the host
economy, government size, natural resources, and institutional variables. They concluded that the
countries receiving fewer foreign investments should make themselves more attractive to potential
foreign investors. Therefore, policymakers in the MENA region should remove all trade barriers,
develop their financial system, and build appropriate institutions.

The emerging literature on FDIs stipulates that an FDI’s positive impact on economic growth
depends on absorptive capacities, such as financial development. These studies have confirmed that
in reformed countries, FDIs can cause financial development (Omran and Bolbol, 2003). Hermes
and Lensink (2003), through an empirical investigation, found that financial system development is
an important precondition of the recipient country for FDIs to positively impact economic growth,
which can positively and strongly contribute to the process of technological diffusion associated
with FDIs. They used data from 67 countries, of which 37 countries, such as Latin America and Asia,
had a sufficiently developed financial system to let FDIs contribute positively to economic growth,
while the remaining, such as African countries, lagged behind. Omran and Bolbol (2003) emphasized
the same view in Arab countries, whose financial system is predominantly bank-based. They found
that Arab countries’ FDIs can have a favorable effect on economic growth if they interact with
financial variables at a given threshold level of development. They concluded that domestic financial
reforms should precede policies promoting FDIs, investment measures should enhance the
environment for all investors, and liberal commercial policies should be designed as initial measures
to attract FDIs. Meanwhile, Hussein (2009) examined the extent to which the Cooperation Council
for the Arab States of the Gulf (GCC) countries has recognized the importance of FDIs in the process
of growth and, hence, the measures adopted to attract foreign capital and encourage foreign
investment. They used recent growth theories and statistical techniques to empirically investigate
the association between FDIs and economic growth in these countries. The result supported the
endogenous growth hypothesis, at least for this group of countries, and indicated a weak relationship
between FDIs and GDP in the GCC panel.

Alfaro et al. (2004) examined the various links among FDIs, financial markets, and economic
growth using cross-country data from 1975 to 1985 by investigating whether countries with better
financial systems can exploit FDIs more efficiently. Their study indicators were financial development
covering the credit market and that covering the equity market. The dataset related to the “credit market
indicators” comprised 20 OECD countries and 51 non-OECD countries, while that related to “equity
market indicators” comprised 20 OECD countries and 29 non-OECD countries. Their findings showed
that an FDI makes a significant contribution to economic growth; however, the level of development
of financial markets is crucial for these effects to be realized and achieved. In addition, Zakaria (2007)
investigated the relationship between FDIs and financial development in 37 developing countries in a
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multivariate framework. The results of their causality tests provided little support for the hypothesis
that FDI inflows contribute to the development of the domestic banking sector in developing countries.
In addition, they found that FDIs do not affect the development of the domestic banking sector.
However, there is little evidence that the development of the domestic banking sector causes FDIs. In
contrast, the author found strong evidence that FDIs affect the development of the domestic stock
markets in developing countries and vice versa.

Lamine and Yang (2010) studied the contribution of FDIs to the economic growth proxies of the
Guinea Republic by applying the Granger causality test. The results showed that the FDI level of this
country is not high enough to promote economic growth. The results of the causality test demonstrated
that the GDP can promote the level of FDIs, which means that if the GDP level increases in Guinea,
FDIs will follow. In addition, they used other factors and concluded that the Guinean government
must play a key role in employment promotion to attract foreign investments; they found that school
enrollment can increase the GDP and indirectly impact FDIs positively. Pradhan (2010) explored the
long-run equilibrium nexus among financial deepening, FDIs and economic growth in India from
1970 to 2007. Using Johansen’s cointegration technique, the author found that financial deepening,
FDIs, and economic growth are cointegrated, which indicates the continuation of the long-run
equilibrium relationships among these variables. Applying ECM, they further confirmed the presence
of bidirectional causality between FDIs and economic growth and unidirectional causality from
financial deepening to FDI. They suggested that India needs a well-developed financial system to
bring more FDIs, which may enhance economic growth. In the case of Pakistan, Najid et al. (2012)
used co-integration and ECM to investigate the relationship between FDIs and GDP, taking GDP as
the dependent variable and FDI, labor force, and domestic capital as the independent variables. The
results suggested a positive relationship between FDIs and GDP, indicating that economic progress
can be achieved by attracting FDIs.

Abu et al. (2010) employed co-integration and Granger causality techniques to analyze the
relationship between FDI and economic growth in Nigeria during 1970-2008. Their results indicated
a positive relationship between the variables. Meanwhile, the Nigerian scenario was also studied by
Omankhanlen (2011), who investigated the effects of exchange rate and inflation on FDIs and the
relationship of FDIs with economic growth by applying a linear regression analysis to a 30-year dataset.
The findings revealed that FDIs follow economic growth occasioned by trade openness, which saw
the entry of some major companies, especially telecommunication companies, while inflation does not
affect FDIs; however, the exchange rate affects FDIs. The effects of financial development and FDI
on economic growth in Nigeria were examined by Saibu et al. (2011), who adopted time-series data
(1970-2009) and the ARDL technique to estimate the model. According to their findings, financial
development and FDI have negative effects on economic growth. Furthermore, the effects of FDIs
differ significantly when different measures of the financial market are used. In particular, FDIs are
significant only when combined with stock market indices. In addition, economic growth is affected
by financial market liquidity but not the size of the financial market.

Sghaier and Abida (2013) studied the causal relationships among FDI, financial development,
and economic growth in a panel of four North African countries: Algeria, Egypt, Morocco, and Tunisia
(1980-2011). Their study moved away from the traditional cross-sectional analysis and focused on
more direct evidence of the channels through which FDI inflows can promote the economic growth of
the host country. They used the generalized method of moment’s technique for panel data analysis and
found strong evidence of a positive relationship between FDI and economic growth. They also found
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that the development of the domestic financial system is an important prerequisite for FDIs to
positively affect economic growth. Another case related to the impact of FDIs on economic growth in
Africa was examined by Gui-Diby (2014), who presented estimations based on the panel data of 50
African countries during 1980-2009 by using the system-generalized method of moments’ estimators.
The author found that FDI inflows significantly impacted economic growth in the African region
during the period of interest. In addition, while the low level of human resources did not limit the
impact of FDIs, the impact of FDIs on economic growth was negative during 1980—-1994 and positive
during 1995-2009. Finally, Asteriou and Moudatsou (2014) investigated whether the contribution of
FDIs to economic growth is relatively more important in countries with well-developed financial
markets than those with less-developed ones. The period of the empirical research spanned from 1988
to 2009, and the authors used yearly macroeconomic data for a sample of 73 developing countries.
Their results suggested that the FDIs contribute significantly to economic growth in countries whose
financial systems function effectively, such as high-income countries, while the FDI impact is
insignificant in countries with relatively weak financial systems.

The cases that are related to Sudan were studied by Ibrahim and Hassan (2013), who explored the
determinants of foreign direct investments in the country during 1970-2010 by considering the market
size, inflation rate, exchange rate, indirect taxes, trade openness, and investment incentive policy as
factors influencing foreign direct investments. They used Johansen cointegration and error correction
model techniques to identify the dynamics of the FDI determinants. The results of the long-run FDI
equation indicated that FDI flows in Sudan were influenced by market size, inflation rate, exchange
rate, and investment incentive policy. The error correction model results suggested that approximately
17% of the total disequilibrium in foreign direct investment flows was corrected each year. Moreover,
the Granger causality results showed unidirectional causality running from each of the variables, that
is, exchange rates, investment incentive policy, and market size, to FDIs. Moreover, Abdalla et al.
(2015) empirically evaluated some of the economic determinants of FDIs in Sudan during 1990-2013.
The OLS method was applied to estimate the along-linear relationship between FDIs and a set of
explanatory variables. The results suggested that exchange rate, transportation and communication,
and oil exploration are the major determinants of FDIs in Sudan, while GDP and trade openness play
insignificant roles. These results are attributable to the formula of FDIs in Sudan, which was adopted
to encourage foreign investors to invest in re-exporting to markets at home or in third countries. They
recommended setting a stable exchange rate, increasing the concentration of the energy sector,
improving the infrastructure, concentrating FDIs in the priority sectors, and facilitating procedures for
foreign investors.

Another research was done by Yahia et al. (2018) who applied the ARDL Bounds test to
cointegration and Granger Causality to examine the impact of foreign direct investment in Sudan
(1976-2016). Empirical results show a crowd out effect of FDI on Sudan's domestic investment, and
the results confirm the cointegration relationships. Economic growth, exchange rate, macroeconomic
stability and natural resource rent have shown short and long-run significant association with domestic
investment. Meanwhile, Ali (2018) empirically interpreted the role of FDI in promoting domestic
investment in Sudan (1980-2013) applying co-integration and error correction vector techniques. The
study indicated the existence of a complementary relationship between FDI and domestic investment
in Sudan, supporting the argument of the giving hope hypothesis

Subsequently, lamsiraroj (2016) investigated the nexus between FDI and economic growth using
124 cross-country datasets for 1971-2010. The results indicated that the overall effects of FDIs are
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positively associated with economic growth, and vice versa; in addition, labor force, trade openness,
and economic freedom are other key determinants of FDI that further stimulate income growth. Plus
to that Imen et al. (2016) investigated the interactions among FDIs, economic freedom, and economic
growth in North African countries by employing GMM and observed a positive link between FDIs and
economic growth. Meanwhile, Agbloyor et al. (2016) did the same in sub-Saharan Africa, applying a
two-step GMM estimator with Weidmeijer-corrected standard errors and found a significant
relationship between institutions and economic growth. The results suggested that the quality of
institutions plays a direct role in spurring economic growth. In addition, a direct and positive
relationship between FDIs and economic growth was found. Alvarado et al. (2017) examined the effect
of FDIs on economic growth in 19 Latin American countries. Applying panel data econometrics, they
found robust empirical evidence that the effect of FDIs on economic growth is not statistically
significant in aggregated form. A sample of Central and Eastern European countries was studied by
Gherghina et al. (2019), who tested the link between FDIs and economic growth by considering several
institutional quality variables, as well as sustainable development, by estimating panel data regression
models. The empirical outcomes evidenced a nonlinear relationship between FDI and GDP per capita.
A different study was conducted by Qamruzzaman and Wei (2019) investigated the magnitude of
financial inclusion and stock market development towards capital flows in the economy considering a
panel of 58 developing countries for the span of 1993-2017. They applied a dynamic panel system-
GMM and ascertained the asymmetric relationship between financial inclusion, stock market
development, and cross-broader capital flows in developing countries, particularly development in
financial inclusion in the financial system encourages foreign capital flows in the form of FDI.

In the case of Bangladesh, Sarker and Khan (2020) examined the causal nexus between FDI and
real GDP in Bangladesh from 1972 to 2017. The annual series constitutes a nonstationary series
considered a first-order integrated process, I(1), according to the Dickey—Fuller unit root test results,
and additional tests indicated similar results. The ARDL cointegration bound test indicated the
presence of cointegration between the series logarithm of FDI and logarithm of real GDP—fulfilled
even when the dependent variable is altered—as the F-statistic is higher than the band’s economies at
the 5% significance level. Real GDP has an elastic behavior with regard to FDI in the long-term
equilibrium. Moreover, FDI presents a negative long-term equilibrium income inelasticity. Also,
Siddikee and Rahman (2020) explored the short- and long-run impacts of FDIs, FD, capital formation,
and labor forces on economic growth in Bangladesh by applying the Granger causality test and VECM,;
the results indicated a positive impact. They noticed that the effect of FDIs is approximately null in
both the short and long runs, indicating that Bangladesh fails to achieve the benefits of FDIs. Qureshi
et al. (2021) highlighted the dynamic associations among FDIs, corruption, and economic growth in
54 developed and developing countries during 1996-2018. They found that corruption affects inward
FDIs and economic advancement in developing (developed) countries. Most recently, Tag et al. (2022)
studied the role of economic institutions and policies in attracting higher levels of FDIs. They
empirically examined 127 countries over a period of 19 years by using the SYS-GMM approach, and
found evidence that FDIs increase in countries with institutions that ensure the rule of law, expand
trade freedoms, and reduce regulatory barriers to investing and doing business. Doytch (2022) explored
the responsiveness of sector-level FDI inflows and outflows to economic accelerations and
decelerations in the wake of the Covid-19 economic crisis and anticipated a prolonged economic
recession. The results suggested that financial service FDIs and both transport service FDI inflows and
outflows are countercyclical, while manufacturing FDI outflows are procyclical. The results suggested
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that the most vulnerable sectoral FDI flow to a potentially prolonged recession resulting from the
COVID-19 pandemic crisis is manufacturing FDI.

The most recent studies pursued by Danky et al. (2022) explored the nexus of human capital
development, FDI, and economic growth in West Africa on panel data from 1990 to 2017, the study
suggests that the rate of human capital, foreign direct investment, CO, emissions, and urbanization
affect economic growth. Another study was done by Lutfi et al. (2022) who investigated the effect of
uncertainty, and financial development on the FDI in Pakistan. The ARDL estimations conclude that
uncertainty and financial development have long-run as well as short-run effects on FDI inflow for
Pakistan during the period of study. Uncertainty plays a strong part in decreasing the FDI inflow,
whereas financial development plays a strong part in enhancing the FDI inflow in Pakistan during the
period of study. Furthermore, Morina, and Grima (2022) analyze the impact of pension asset
investments on the economic growth of selected non-OECD countries, taking into account the
controlling effect of gross fixed capital formation, domestic credit to the private sector, inflation, public
debt and population. Given that most non-OECD countries are emerging and transition economies, the
importance of this study lies in the fact that the authors, through empirical findings, highlight the
importance of pension fund investments in global financial markets and the effects of these investments
on the economic growth of these countries. To conclude with was the work that was pursued by
Osabuohien-Irabor, and Drapkin (2022) focused on how the host country’s risk components affect
investment inflow. But the effects of home country risk on investment outflow remain unexamined.
Therefore, based on the conceptualization of FDI escapism and the combined frameworks of
Dunning’s eclectic paradigm and internationalization theory, Findings reveal that home country
composite risk has a moderate adverse effect on investment flow abroad, contributed by both the
political and financial risk components, which may give rise to escaping FDI. Lastly, Tanaya and
Suynato (2022) examined the relationship between the variables, namely, real GDP and FDI inflows
in Indonesia for the period 1970-2018. The results of the estimated ECM reveal an extremely
significant and high short-term income elasticity of FDI equal to 76.74 and a significant income
elasticity of FDI in the following period equal to 42.18. FDI has a significant negative and inelastic
behavior with respect to its value in the previous period. Finally, this model confirms the cointegration
between the series with a highly significant and negative coefficient of the error correction term.

In summary, many of the aforementioned studies confirmed the strong relationships between
FDIs and financial development, trade openness, and sustainable economic growth in developed and
developing countries; meanwhile, a weak relationship was noticed in sub-Saharan African countries.
The empirical literature on the linkage among FDI, trade openness, financial development, and
economic growth does not provide a consensus on the theoretical relationship. Many researchers
have documented positive relationships among them, while others have not traced them or, at best,
reported very weak relationships. These wide differences result from the authors’ viewpoints, sample
selection, methodologies, and analytical tools applied in their study (Chakrabarti, 2001). In addition,
country-specific characteristics concerning economic, technological, infrastructural, and
institutional developments play a significant role in gauzing empirical relationships (Wang and
Blomstrém, 1992). Thus, in the present study, we conducted a country-specific analysis to add
knowledge to the empirical literature.
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2. Research methods and model

The main purpose of this study is to quantify the nexus among FDI, financial development, trade
openness, and sustainable economic growth. These variables are expected to reduce specification
errors. Time-series data were used to determine the impact of FDIs on Sudan’s GDP for the period
1990-2019. The data were collected from the annual reports of the Central Bank of Sudan (CBS), the
Central Bureau of Statistics, the Ministry of Finance and National Economy (Government of Sudan),
World Bank indicators, and International Financial Statistics. The Engle—Granger causality test and
the vector-auto-regression framework were used to test the causal relationships among FDI, financial
development, trade openness, and economic growth in Sudan. Many prerequisites must be satisfied,
such as the unit root test and cointegration, to avoid invalid conclusions. The planned steps of this
study are as follows: 1) data description, i1) examination of data stationarity, iii) Johansen cointegration
test (1988), iv) causality test, and v) vector-auto-regression error correction stability (Altaee et al.,
2014). E-Views version 8.0 as a statistical package was utilized for the analysis.

2.1. Data collection, variable definition, and empirical modeling

Many studies have empirically confirmed the relationships among FDI, economic growth, and
financial development (Pradhan, 2010). These researchers used different measurements to improve the
relationship between FDI inflow and financial development. Thus, this study took net inflows of FDI
to Sudan, financial development, and GDP per capita as economic growth proxies from 1990 to 2020.
The use of net FDIs seems more appropriate for examining the effects of the host country. Here, FDI
is measured as a ratio to GDP, GDP represents real per capita economic growth measured by
GDP/population, and FDC represents financial development, which is measured by the credit offered
by the banking sector divided by GDP and has been widely used in econometric models (Afaro et al.,
2010; Altaee et al., 2014), which is measured as the ratio of the broad money supply to GDP. Trade
openness (Openness) is measured by export and import as a ratio of GDP following Gries et al. (2009)
and Yanikkaya (2003). To examine the impact of FDIs on GDP and achieving sustainable development
in Sudan, this study used annual data collected from the World Bank’s World Development Indicators
database (https://databank.worldbank.org) and the CBS database (https://cbos.gov.sd) from 1990 to
2019. For econometric analysis, the first step was to apply unit root tests to check for the order of the
integration of the variables. Second, the ARDL model was estimated to determine whether any long-
run relationships existed between the independent variables and GDP. Third, a familiar Granger
causality test was applied to determine the direction of causality. Finally, several diagnostic tests were
conducted to check for the robustness and stability of the results. The basic theoretical model for the
FDI economic growth nexus can be defined as follows:

GDP = f(FDI,OP,FDC) (1)

where GDP indicates the gross domestic product, FDI indicates foreign direct investment inflows as a
percentage of GDP, OP trade openness is measured as a ratio of the sum of export and import to GDP,
and FDC indicates the financial development proxied by domestic credit provided to the financial
sector as a percentage of GDP. There are many reasons for selecting the ARDL approach. One of the
most important primates of this approach is that it is applicable in a situation in which the variables
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have different orders of integration; however, they should not be stationary at the second difference.
In addition, this model yields consistent estimation results with small and finite sample data sizes.
The ARDL model used in this study is specified as follows:

p q q
AIN(GDP)e = fo+ ) fuen (GDP—y) + ) foeln (FDIi)) + ) fseln (FDC,)
k=1 k=0 k=0

1 (2)
+ BaxIn (OP;_y) + Bsln (GDP._y) + Bgln (FDI;_1) + B7In (FDC;_,)
k=0

where A is a difference operator, p indicates the optimal lag length of the dependent variable; q is the
optimal lag length of the regressors, In(.) is the logarithm operator, the parameters [;; to Lax
represent the short-run dynamic coefficients; [s to fg are the long-run coefficients in the FDI-
growth nexus; and p, is the error term. Following Pesaran et al.’s (2001) procedure, we test HO: S5 =
Be = B7 = Pg = 0 (nonexistence of the long-run relationship) against the alternative one, Ha: 5 #
Be # 7 # Pg # 0 (along-run relationship) using the F-test.

3. Empirical results and analyses
3.1. Descriptive statistics

Table 1 delineates the descriptive statistics of the time series, and Figure 1 presents the trends of
FDIs and economic growth in a line plot. Summary statistics are provided in Table 1, which shows the
mean growth of 4.66%, with a maximum of 11.5 and a minimum of —2.50 with a standard deviation
of 3.6. All series are normal distributions, as indicated by the significance of Jarque—Bera statistics.
Openness and financial development have low volatility, as indicated by the values of standard
deviation and the behavior of economies in Sub-Saharan African countries; therefore, sustainable
economic development has to be attended to.

Table 1. Descriptive statistics and correlation coefficient.

Variable Mean Max Min Std. Dev. Jarque-Bera P-value
GDP 4.6637 11.5219 —2.5035 3.5999 0.5125 0.7739
FDI 2.9316 7.6457 —0.0054 2.0353 0.6040 0.7393
opP 3.2043 3.8624 2.4394 0.3875 1.0872 0.5807
FDC 1.7420 2.6362 0.4797 0.7100 3.0191 0.2210
Correlation coefficient

RGDP FDI oP FDC
RGDP 1.00000
FDI 0.03911 1.00000
oP 0.31919 0.73236 1.00000
FDC —0.16901 0.41810 0.54962 1.00000

Source: computed by the author.
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Panel B of Table 1 shows that GDP is negatively correlated with financial development and
positively correlated with the other variables. The correlation coefficient of GDP with FDI is relatively

low compared to that of other variables.

GDP FDI
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Figure 1. GDP and FDI inflows in Sudan from 1990 to 2019.

3.2. Tests for Stationarity

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Before ore the ARDL approach, a unit root test for the concerned data series is necessary to
confirm that none of the variables are integrated of order two. The augmented Dickey—Fuller (ADF)
test is employed to test for the unit root. The test was carried out with three specifications: no constant,

constant, constant, and trend. Table 2 presents the results of the stationarity tests.
3.2.1. Tests for stationarity

Table 2. ADF unit root test results.

Constant/Trend Level
GDP FDI OoP FDC
None t-Stat. —1.6988 —0.5948 0.1405 0.0608
(prob.) —0.0842 0.4509 0.7192 0.6939
Constant t-Stat. —2.1441 —1.7842 —1.9433 -1.0126
(prob.) —0.2300 0.3805 0.3089 0.7346
Constant &Trend t-Stat. —2.6542 —1.4467 —1.2378 —2.7583
(prob.) -0.2614 0.8246 0.8832 0.2240
Constant/Trend First difference
D(GDP) D(FDI) D(OP) D(FDC)
None t-Stat. -5.7591™ —4.6983™" —6.3589™" —4.1078"
(prob.) 0.0000 0.0000 0.0000 0.0002
Constant t-Stat. =5.7221™ —4.6419™ —6.2353™" —4.0755™
(prob.) 0.0001 0.0010 0.0000 0.0039
Constant &Trend t-Stat. —5.6798" —4.7218" —6.9067"" —4.0083™
(prob.) 0.0004 0.0040 0.0000 0.0202

Note: ** Significant at 5% and ***significant at 1%; Source: computed by the author.
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Before using the ARDL approach, a unit root test for the concerned data series needs to be
conducted to confirm that none of the variables are integrated with order two. The augmented Dickey—
Fuller (ADF) test is employed to test for the unit root and is carried out with three specifications: no
constant, constant, and trend. Table 2 presents the results of the stationarity test.

The results indicate that all variables are stationary at their first difference.

3.2.2. Test for cointegration

The ARDL bound test was employed to scrutinize the presence of a cointegrating relationship
among the variables under investigation. The test results are presented in Table 3. The existence of a
long-run relationship between the dependent and independent variables is established when the
calculated F-statistic is over and above the upper critical values at a certain level of significance. The
figures presented in Table 3 show that the F-statistic (6.702) is greater than the upper bound critical
value of 4.84.

Table 3. ARDL bound test for cointegration results.

Test-Stat. F-value k
F-statistic 6.702085 3
Critical value bounds

Sig. level 1(0) I(1)
10% 2.01 3.1
5% 245 3.63
2.5% 2.87 4.16
1% 342 4.84

Note: computed by the author.
3.2.3. Long-run relationship results

The long-run estimated results are listed in Table 4. The estimates indicate that the FDI variable
1s positive but not statistically significant (p >0.05). This result is in contrast with that obtained by
Abdalla et al. (2015), who found that FDIs have a long-run effect on economic growth in Sudan.
Nevertheless, one should consider the indirect contributions of FDIs in enriching the overall
knowledge of the host economy, including productivity and export spillovers.

Table 4. Long-run coefficient estimation.

Variable Coefficient Std. Error t-Statistic Prob.

FDI 0.624966 0.468591 1.333714 0.2022
oP 3.375141™ 0.706438 4.777690 0.0002
FDC —4.533244™" 1.408760 —3.217896 0.0057

Note: ™ indicates statistical significance at 1%.
Sources: computed by the author, EC = RGDP - (0.6250*FDI + 3.3751*0OP -4.5332*FDC).
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Trade openness has a significant positive effect on economic growth. This suggests that openness
is imperative for growth in the long run. Keeping all other independent variables fixed, a unit
percentage change in trade openness is expected to result in a 3.4% change in economic growth. In
addition, financial development negatively affects economic growth, even though insignificantly.

3.2.4.  Short-run relationship results

Table 5 displays the results for the short-run relationship between economic growth and FDI, OP,
and FDC. The estimation of the short-run dynamics of the model showed that approximately 72% of
the variations in economic growth can be explained by the regressors. The Durbin—Watson statistic is
2.32, which is high enough to disregard the evidence of serial correlation in the model. The error
correction term is negative, as expected, and is statistically significant at the 1% significance level.
This means that the model is stable and returns to equilibrium when the regressors are subjected to
unexpected shocks. In addition, the error correction coefficient is quite high. Approximately 97% of
the disequilibria from the previous year’s shock converge back to the long-run equilibrium in the
current year. This result implies that, in the long run, causality runs interactively through the error
correction term from FDI, OP, and FDC to GDP growth. The short-run relationship results reveal a
negative and significant relationship between FDI and GDP. Considering the impact of FDI, it is
significant at a 5% probability and has a positive impact on economic growth in its first lag.

Table 5. Short-run coefficient estimation.

Variable Coefficient Standard error t-Statistic P-value
D(RGD(-1)) 0.109063 0.151211 0.721264 0.4818
D(FDI) —0.721266" 0.375968 —1.91842 0.0743
D(FDI(-1)) —1.785248™ 0.460751 —3.874644 0.0015
D(FDI(-2)) —1.479766" 0.511969 —2.890342 0.0112
D(OP) 5.363639" 2.640369 2.031397 0.0603
D(OP(-1)) 3.632689 2.388991 1.520595 0.1492
D(FDC) -3.995677" 2.040924 —1.957778 0.0691
D(FDC(-1)) 4.24981™ 1.785369 2.380353 0.0310
CointEq(—1)* -0.970911"* 0.17118 —5.671861 0.0000
R-squared 0.725420

Durbin-Watson stat  2.320882

Note: *, ™, and ™" indicate statistical significance at 10%, 5%, and 1% levels, respectively.

Sources: computed by the author.
3.2.5. Diagnostic and stability tests of the ARDL model

The appropriateness of the ARDL model is noticeable by its statistical properties. The results of
the different stability and diagnostic tests are reported in Table 6, all of which confirm the statistical
adequacy of the estimated model. The results of the Breusch—Godfrey serial correlation LM test show
that there are no problems with autocorrelation. The results of the Breusch-Pagan-Godfrey
heteroscedasticity test show no evidence of heteroscedasticity. Moreover, the residuals are distributed
normally according to the Jarque-Bera normality test. The Ramsey RESET test also suggests that the
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model is well-specified. The stability of the coefficients of the ARDL model using the CUSUM and
CUSUMQ tests shows that the estimated coefficients do not indicate any problem with stability.

Table 6. Model diagnostic and stability tests.

Test LM Version Decision
Autocorrelation 0.885506 (0.4762) No Autocorrelation
Normality 0.861863(0.6499) Normally distributed
Heteroscedasticity 0.758850(0.6807) No Heteroscedasticity
Specification 0.164866(0.9180) No misspecification
CUSUM Stable

CUSUMQ Stable

Note: Results were generated using version Eviews 12. Probability values are in parenthesis.
Sources: computed by the author.

3.2.6. Granger causality test results

The Granger causality test results for the variables included in this study are listed in Table 7.
Given the probability of 0.1388, the null hypothesis that FDI does not cause economic growth is not
rejected. This implies that the past values of FDI do not significantly contribute to the prediction of a
country’s economic growth. The results indicate that OP does Granger cause GDP at a 10%
significance level. Similarly, causality is observed running from FDI to GDP. These results imply that
there are complementary relationships between economic growth and both financial development and
trade openness in Sudan in the short run.

Table 7. Results of the pairwise Granger causality test.

Null Hypothesis F-Statistic (Prob.)
FDI does not Granger cause GDP 2.1332(0.1388)

OP does not Granger cause GDP 2.6586(0.0860) *
FDC does not Granger cause GDP 4.772 (0.0157) **

4. Conclusions

The main objective of this study was to investigate and measure the claimed nexus among FDI,
financial development, trade openness, and sustainable economic growth in Sudan. The models were
estimated using time-series data for 1990-2020. The results indicated that although Sudan has
improved in attracting FDIs, considerable work is still required to make the country a more attractive
location. As regards the national policy framework, advances have been made toward ensuring more
economic stability and sustainability and a general trend toward more open trade regimes has been
observed. However, privatization still does not seem to be attractive to foreign investors, and perhaps
the most distressing factor in the Sudan economy is the continuing civil conflict and political unrest.
The results of our study are in line with those of Abdalla et al. (2015), according to which economic
growth and openness have insignificant effects on FDIs. In addition, trade openness and the growth
rate of the real gross domestic product play insignificant roles in affecting FDI. This result indicates
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that improving the work environment and economic stability can have a significant positive effect
on FDI inflow.

4.1. Policy implementations

This study recommends maintaining a stable exchange rate, increasing the concentration of the
energy sector, implementing institutional reforms, and improving the infrastructure. In addition, it
recommends creating an attractive environment for FDIs, with clear policies that consider channelizing
FDIs toward the productive sectors (i.e., agricultural, manufacturing, information technology, and
health), which can improve welfare and foster sustainable economic growth. Policymakers must
remove barriers to trade, develop sound financial institutions, reduce corruption levels, improve a
conducive environment, and build appropriate economic institutions. Then, the government size must
be reduced through a true step of privatization and control macroeconomic instability. Lastly, the
foreign direct investment could stimulate human resources development via investment in modern
education and institutional training, therefore, the concerned authority must pay attention to it. The
study suggests some policy measures to design effective policies for macroeconomic stability;
controlling inflation, flexible exchange rate spurring economic growth, and as well as developing
effective strategies to encourage the mode of FDI that can create technological and market share spillover.
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