

  sustainability-15-04662




sustainability-15-04662







Sustainability 2023, 15(5), 4662; doi:10.3390/su15054662




Article



Towards a Multidimensional Model for Evaluating the Sustainable Effect of FDI on the Development of Host Developing Countries: Evidence from Africa



Aristide Karangwa * and Zhan Su





Faculty of Business Administration, Department of International Business, Laval University, Pavillon Palasis-Prince, 2325, Rue de la Terrasse, Quebec, QC G1V 0A6, Canada









*



Correspondence: aristide164@gmail.com; Tel.: +250-785503173







Academic Editor: Jacob Arie Jordaan



Received: 8 January 2023 / Revised: 24 February 2023 / Accepted: 26 February 2023 / Published: 6 March 2023



Abstract

:

This study aims to comprehensively evaluate the sustainable impact of FDI on the development of host African countries. Previous empirical studies seem to have overestimated the impact of FDI by limiting its effects to one aspect or sub-aspect of sustainable development. This study focuses on the sustainable/net effect of FDI on development in Africa. To achieve this, a multidimensional model that combines two opposing views (mainstream theory of economic development and dependent theory) was tested. Panel data of 35 African countries with the PMG/ARDL approach were used to probe the sustainable effect of FDI from 1990 to 2020. The key findings of this study reveal that the overall estimated sustainable effect of FDI on real GDP per capita is statistically minuscule for the entire sample. Thus, the effect of FDI on the development of host African countries is not inherently more important. The most striking result that emerged from the data is that environmental degradation is the dominant variable that adversely influences overall development in Africa. Another striking finding that emerged from the data is that income inequality, in general, has a significant negative impact on real GDP per capita in the long run. More importantly, the results of this study confirm that CO2, GINI, and GOV play important roles in the relationship between FDI and African development. Estimates of the error correction term for each specific country are negative and statistically significant. The fastest speed of adjustment was observed in Morocco, while the lowest was recorded in South Africa. Furthermore, this study presents different policy implications based on the long-term results.
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1. Introduction


The effect of foreign direct investment (FDI) in developing countries has become the most dominant subject of interest in international economics, business studies, and the political community. This is due to the belief that FDI is an important source of external finance for sustainable development in all host economies, especially in developing economies [1,2]. This self-evident fact came just after the debt crisis of the 1980s when other sources of external financing in developing economies became scarce or unstable [3,4]. The recourse to external borrowing has been limited for most developing countries because of their levels of indebtedness. Additionally, developmental aids such as the one promised at the International Conference on Financing for Development held in Monterrey, Mexico, in 2002, were slow to be materialized and remained insufficient and volatile [5].



With the transition to open economies, developing countries are recognizing the potential of FDI for their economies and sustainable development [3]. Currently, FDI is the largest non-debt source of external financing for these countries [6], larger than official development assistance and transfer of funds or investment flows into the portfolio [7,8]. Lewis [9] articulated that there is no country, including England, Japan, Russia, or the USA, where foreign investments did not have a considerable developmental influence in their embryonic stage of development. Again, following the success of newly emerging states, such as Malaysia and Singapore, there has been an impetus for developing countries to engage intensively in activities that aim at luring more incoming FDI flows. Thus, the desire for FDI by developing countries is conditioned by its anticipated sustainable impact on development [10]. The concept of sustainable development (SD) refers to achieving optimization of economic growth, environmental protection, income redistribution, and responsible institutions.



FDI is expected to impact sustainable development in host countries by transferring technologies and upgrading skills desperately needed in developing countries, including African countries. Its impact on sustainable development stems from the deployment by multinational corporations of a “bundle of assets” that are scarce in developing countries, including technology, management skills, R&D capacities, and brand names [11]. According to Zarsky (2005), FDI led by transnational corporations (TNCs) transfers greater technology and management skills, stimulates domestic investment and growth, generates efficiency spill-overs, and integrates developing countries’ companies into global markets [12]. Thus, FDI is a powerful international mechanism for mobilizing tangible and intangible assets (capital, technology, skills, access to markets, etc.) that are essential for sustainable development in host developing countries [13]. Therefore, developing countries are benefiting from increased foreign investment by boosting their overall production capacity. FDI can also boost sustainable development by promoting competition and innovation and improving a country’s export performance (WWF-UK 2000). All of this underpins the efforts of developing countries to achieve sustainable development and ensure the rights of future generations to the available natural resources.



As a result, African economies, like many other developing economies around the world, have initiated domestic reforms towards the rest of the world. Many of these economies have even gone out of their way to offer tax incentives and subsidies, lifting controls on capital and on the repatriations of dividends in the past to attract more incoming FDI flows. The economic rationale for providing incentives often stems from the fact that some developing countries take the sustainable development impact of FDI for granted [14,15,16,17]. Therefore, attractiveness is more important when considering Africa’s long-term development deficit and the need to meet sustainable development goals (SDGs) [18]. These views are based primarily on the liberal school, specifically on the endogenous model, and were developed in the literature review section of this study.



Although the above reforms and stimulus measures fell short of reformers’ expectations (as Africa is the least benefited from global FDI flows), FDI trends in African countries are encouraging [19]. According to Chen, Geiger, and Fu (2015), FDI in Africa is relatively high compared to the past and more diverse than ever [19]. However, these trends have recently been severely impacted by the COVID-19 pandemic, making it difficult to attract and sustain FDI in developing countries [20,21]. For example, at the end of March 2020, it was observed that USD 83 billion was withdrawn from developing economies by foreign investors as the COVID-19 crisis began; this is the largest capital outflow ever recorded [22]. As a result, policymakers in developing nations will have to work hard to design and implement further reforms to effectively attract and retain productive foreign investments.



The literature on the presence of FDI In host developing economies concludes that FDI results not only in economic progress (welfare increasing) but also in welfare decreasing by worsening environmental crisis [23,24,25,26,27,28,29], perpetuating income inequality [30,31,32,33], and eroding national sovereignty [9,34,35,36], which, in turn, undermine both the economic progress and development prospects of these economies [1]. Thus, the success of FDI as an engine for welfare increasing (economic development) is materialized at the expense of environmental and social costs [37]. Surprisingly, some scholars have shown that foreign-owned firms influence environmental policy, but the scale of this influence hinges on the level of the corruptibility of the local government in host developing countries [38]. These problems arise because FDI is poorly regulated, and countries resort to self-harm to attract such investments [3].



As this brief description shows, FDI has economic, social, environmental, and political impacts that are fundamental aspects of sustainable development. In fact, a developing countries’ appetite for FDI is conditioned by their expected impact on sustainable development (that is, relief from economic, social, environmental, and political downturns). Therefore, environmental, social, and political aspects need to be taken into account when assessing the sustainable impact of FDI on the development of host developing countries. As a matter of fact, scholars have emphasized that both welfare-increasing and decreasing (adverse) effects of FDI should be given equal attention in the analyses of its effect in host developing countries [10].



Therefore, this study aims to comprehensively evaluate the effect of FDI as a sustainable development potential on host African countries’ development. According to OECD (2002), the sustained impact of FDI on the development of host developing countries entails shedding light on the second question, specifically the overall/net impact of FDI on the development of these countries [39]. To achieve this, a multidimensional model that fully/perfectly captures the double-edged nature of FDI in developing countries has been proposed and tested. Previous empirical studies appear to overestimate the impact of FDI by limiting it to one aspect or sub-aspect of sustainable development. In particular, these studies focus more on the economic and environmental aspects of sustainable development. These studies are important but provide partial impact. This is because sustainable development is not framed by economic, social, environmental, or political dimensions disjointedly [40] but, rather, by a system that includes all four aspects of sustainable development. Therefore, the literature on the sustainable/actual impact of FDI on African host countries is incomplete. Tvaronavičienė and Lankauskienė [10] emphasized that the scope of sustainable development entails both processes and policies by which countries expand the economic, social, environmental, and political (institutional) wellbeing of their people and is valid for both the Global North and the Global South.



Thus, this study was motivated by the apparent lack of empirical literature on the sustainable effect of FDI on African economies. Bissoon [41] agreed with the view that insights on FDI as a catalyst of sustainable development are seriously lacking in Africa. It is these gaps that make this article so timely and relevant. Africa, which is different from other continents, being the world’s poorest, has relied on the sustainable development potential of FDI over the past 30 years to overcome these challenges and achieve sustainable development. We believe it is very important to evaluate whether FDI is really important in making these lofty dreams a reality. The findings of this study may prompt policymakers in African countries to rethink and restructure specific strategies to condition entry or enhance the potential sustainable impact of FDI. The following is the research question arising from the above discussion: is the sustainable effect of FDI on the development of host African countries inherently more important?



This study contributes to the FDI and development literature in the following ways: First, this paper enriches the research method of the existing literature. Heterogeneous dynamic panel data modeling, also known as the panel, auto-regressive distributed lag (ARDL) modeling approach selected for the model, resolves the endogeneity problem while breaking through the constraints of the same order of integration among the variables under consideration. Second, while previous empirical studies seem to overestimate the impact of FDI, limiting it to one aspect or sub-aspect of sustainable development, this study provides comprehensive evidence on the sustainable development potential of FDI in African host countries. In this way, this study extends the analysis from fractional to sustainable/net impact of FDI on the host African countries’ development. Third, a multidimensional model that fully/perfectly captures the double-edged nature of FDI in developing countries is proposed and tested in this study. Finally, unlike previous empirical studies that considered both developed and developing countries, this study focused only on African countries, as justified previously.



An empirical analysis of the present study, using a method that has substantial advantages over other co-integration methods and panel data from 35 African countries, provides several results that suggest that, in a sustainable manner, FDI contributes too little to African countries’ development. This implies that FDI is not inherently an important determinant of development in Africa. The results also indicate that CO2 exerts a dominant and detrimental effect on the development of this continent.



The remainder of this study is structured as follows: Section 2 provides the literature review, Section 3 presents data and methodological approaches, Section 4 presents the results and discussions, and finally, Section 5 concludes with the policy implications of the study.




2. Literature Review


2.1. Theoretical Literature


Different schools of thought have put forward different theories about the effects of FDI on the host country’s welfare. In this article, we will try to identify the causes of development or underdevelopment by looking at the three most commonly used schools of thought in the literature on this issue. These include neoclassical and endogenous models of growth and dependency theories. While neoclassical and endogenous growth models (mainstream economic growth theory) mainly serve as the basis for empirical literature on welfare increasing effect of FDI on host countries, dependency theories advance its critiques (welfare-decreasing effects) on modernization theory. A review of the theoretical literature makes it clear that FDI is a double-edged sword. This is because FDI can simultaneously increase and decrease the welfare of the host developing country. Many scholars have confirmed this claim, as shown in the empirical literature review section of this paper. Though the welfare-increasing effects of FDI are mostly analyzed within the framework of the mainstream economic growth theory, the welfare-decreasing effects are analyzed within the framework of dependency theories [42], as will be demonstrated in the following paragraphs. First of all, the neoclassical theory developed by Solow [43] and Swan [44] suggests that FDI can simply replenish the host country’s physical capital stock. Therefore, an increase in the physical capital stock through foreign direct investment accelerates economic growth, resulting in an increase in output per capita, but only in the short term. This is because declining returns on physical capital ultimately force growth in the host economy onto a new, equilibrium growth path where per capita output growth depends only on exogenous variables such as technological progress. Therefore, according to this theory, FDI is expected to only exert a level effect in host countries.



The failure of neoclassical models to answer the central question of this paper calls for further exploration of theories that account for diverse externalities to overcome the limitations of neoclassical models of exogenous technological progress. The endogenous growth model does this by loosening assumptions about one type of capital (physical capital). Endogenous growth theorists such as Lucas [45,46] and Romer [47,48] argue that technological change through research and development (R&D) investment and knowledge-intensive change through schooling or learning-by-doing are key long-term developments.



According to this theory, incoming FDI flows can respond appropriately to the host country’s long-term economic development prospects by providing all kinds of development ingredients to the host developing country. Ozawa [46] hypothesized that FDI serves to create and provide technology, knowledge, and connections with the host economy. These theories assume that FDI is more efficient than domestic investment because it integrates new technologies into production functions. As a result, attracting FDI is becoming a key element in almost all developing countries’ development plans. However, the endogenous growth model does not provide a sufficient answer to the central question of this article. This is because the effect of FDI extends to all aspects of sustainable development, whereas endogenous growth models are limited to the economic aspect or direct (capital expansion) and indirect economic effects (capital deepening).



As the brief description above suggests, mainstream economic development theory overlooks the adverse effects of FDI on environmental crises and income inequality, as well as political subordination, which poses serious development challenges in developing countries. These limitations give way to multidimensional models that consider the adverse effects of FDI on other aspects of sustainable development, thus providing a comprehensive theoretical framework for assessing the sustainable impact of FDI in host developing countries. For this reason, in addition to the mainstream theory of economic development, this study drew from dependency theory. Sustainable development recommends a balanced approach to growth, taking into account social, economic, environmental, and institutional dimensions.



Dependency theorists opine that all the ills of developing countries are a product of historical and continuing incoming capital flows coupled with the political intervention of developed countries. The process under which this occurs is through imperialistic tactics whereby developing countries have to produce low-end products, including food and raw materials, which are made available to developed countries for further industrialization [48]. In the end, high-value consumer goods must flow back to developing countries. This justifies the eagerness of developed countries to prevent developing countries from achieving genuine and autonomous development and their determination to foster endless dependence on developing countries. The literature indicates that MNEs and Washington consensus organizations with elites in developing countries are generally key agents to the flourishing of this dependency system for their own benefits [49]. Thus, relying on FDI would lead to disastrous outcomes; otherwise, how can income inequality between countries be elucidated today? Indeed, it is odd that income inequality between the Global South and the Global North is deep, while the relationship between the two has been there for many years. A more recent study by Chukwu and Ituma [50] posits that “African states must have been trapped into idealistic development strategies”. A miracle cure suggested by dependency theorists is to encourage “local class relationships and not the other way round”.



Economic literature concludes that FDI carries both costs and benefits to host developing countries. However, existing models that capture the effect of FDI on host developing countries, namely, mainstream economic theory or dependence models, do not simultaneously cover both benefits and costs. They either cover costs (case of dependency theories) or benefits (liberal theories). Thus, to our knowledge, there is no single comprehensive model in the empirical literature that integrates the whole range of consequences of FDI on host developing countries. Therefore, all available evidence is partial, skewed, and unreconciled. This is the gap in the theoretical literature that this article has attempted to bridge. To do so, a multidimensional model that integrates the double-edged nature of FDI in developing countries was proposed and tested. Recent studies such as that of Tvaronavičienė and Lankauskienė [10] weighed on this view that both the costs and benefits of FDI should be combined in a single framework to provide a more comprehensive picture of the welfare effect of FDI on the development of host developing countries.




2.2. Empirical Literature


The effect of FDI on sub-aspects of sustainable development of host developing countries has been debated extensively. The main purpose of these debates was to formulate a hypothesis about the sustained effect of FDI on the development of the host country. Most of this literature lends support to the hypothesis that FDI led to the development of developing countries. This section concentrates on the sustained effect of FDI on the development of host developing countries. Selected studies are organized as follows:



Ridzuan, A. R., Ismail, N. A., and Hamat, A. F. C. (2018), using both annual data from 1970 to 2013 and an autoregressive distributed lag (ARDL) estimation technique, explored whether FDI and trade lead to sustainable development in Malaysia [51]. The results show that FDI inflows have successfully boosted growth rates, improved income distribution, and reduced pollution levels as the central pillar of sustainable development. The authors argue that Malaysia achieved this by introducing various relevant policies aimed at achieving the sustainable development pillars and formulating a comprehensive plan.



Fang, Y. (2021), based on mixed data in 2018 and 2019 and the ordered probit model, explored the influence of China’s FDI on the trend of achieving SDG scores in Africa [52]. He found that China’s FDI helps African countries achieve some SDGs in the economic and environmental dimensions, but China’s FDI in Africa does not have any significant effect on the progress of achieving social dimension SDGs.



Şentürk and Kuyun (2021) used time-series data from 1990 to 2018 and co-integration and VECM-based causal analysis to assess the relationship between FDI and sustainable development [53]. That is, they examined whether a relationship between the two variables existed, and they found that both variables interacted over time. Furthermore, they found a one-way relationship between FDI and per capita gross domestic product, as well as per capita energy consumption, and a two-way relationship between per capita gross domestic product and per capita energy consumption. Their results support the idea that, in terms of sustainable development, an increase in FDI has significant direct economic effects, including increased income to the host country, higher employment, and a higher growth rate. The study suggests that the development of Turkish legislation to attract more FDI and measures to ensure macroeconomic stability will have a positive impact on Turkey’s sustainable development.



A study by Awolusi and Adeyeye [54] found that South Africa’s output growth was more favorably affected by FDI than that of Nigeria, Egypt, Kenya, and the Central African Republic. Alege and Ogundipe [55] employed the system-GMM technique to examine the link between FDI and economic growth from 1970 to 2010 in ECOWAS member countries. Their findings do not support earlier research as the shares of FDI in output growth were found either insignificant or negative, irrespective of the control variables. Based on these findings, the authors suggest that ECOWAS policymakers should be cautious in embracing earlier studies’ recommendations in ECOWAS, most of which recommend excessive openness. These findings highly corroborate the arguments of dependency theorists.



Similarly, Fauzel, Seetanah, and Sannassee [56] investigated the complex linkage between FDI and poverty reduction in Mauritius from 1980 to 2013 within a VECM framework. The regression results show that FDI has contributed towards boosting social welfare in this country or towards reducing poverty. In a similar vein, Aust, Morais, and Pinto [57] used both multivariate analysis and an ordered probit model to study whether FDI plays a meaningful role in achieving the end goals of SDGs in 44 African countries and found that it does. However, beyond its positive impact on basic needs such as infrastructure and clean water, unfavorable environmental risks are unavoidable in host developing countries, thereby supporting one of the main tenets of dependency theory. Likewise, Bokpin [58] investigated the effect of incoming FDI on the ecosystem in Africa, and his findings revealed that an increase in incoming FDI flows significantly perpetuates the environmental crisis in this continent. This also corroborates the core tenets of the dependency theory.



Ojewumi and Akinlo [25] used both panel vector autoregressive (PVAR) and panel vector error correction (PVEC) techniques to study how incoming FDI, economic growth, and environmental quality interact in Sub-Sahara African (SSA) countries. The outcomes of this study support the hypothesis of an interaction between these series at a rate that ranges between 12.1 and 32.8 per cent, thereby confirming one of the tenets of dependency theory. The study suggests that investment-friendly policies should be balanced with environmental policies so that non-pollutants FDI, in other words, those that can improve the quality of the environment, are the only ones that should be welcomed in this region.



Similarly, Dhrifi, Jaziri, and Alnahdi [59] used a simultaneous model to analyze the direction of causality between FDI, carbon dioxide emission (CO2), and poverty for a panel of 98 underdeveloped economies from Asia, Africa, and Latin America (1995–2017). The overall findings suggest that FDI, poverty, and CO2 Granger are inter-related. Findings also reveal a significant negative link between FDI and poverty reduction for all group panels except the one for Africa. Furthermore, findings show the deleterious effect of FDI on CO2 for Africa, an inverted U-shape relationship for Asian countries, and finally, a positive impact of FDI on environmental quality in Latin America. These findings confirm the main key tenets of the dependency theory, especially for Africa, which states that developed countries can never lift developing countries out of poverty.



Another study on interactions by Coulibaly, Gakpa, and Soumaré [60] showed that the quality of property rights is a precursor to spill-over effects from incoming capital flows to output growth in resource-poor economies compared to resource-rich economies. Incoming capital flows were found to have had a more significantly steady-state spill-over effect on growth in emerging African nations than in their developing peers. Balsvik and Haller [61] employed the Norwegian manufacturing census and studied whether or not it is the modes of entry of FDI that matter in the productivity of host countries. They found that Greenfield, in general, exerts a detrimental effect on the productivity of local firms, while M&As exhibit a positive effect on the productivity of local firms in the same industry. Finally, Kalai and Zghidi [62] used ARDL and VECM techniques to undertake a similar study in 15 Middle Eastern and North African countries (1999–2012). Their findings favored long-term unidirectional relationships running from FDI to growth in the study area. The findings also revealed that FDI is likely to generate positive externalities for the studied countries.



Evidence from the empirical literature improves our understanding of the partial effect of FDI on the development of host developing countries. While the demand for FDI by developing countries targets their development, past empirical literature on this is grey. That is, it is unclear from the theoretical and empirical review above whether FDI contributes sustainably to the development of host developing countries. This article addresses this gap by attempting to extend understanding from the partial effect to the sustained effect of FDI in the host African countries. In order to fill the empirical and theoretical gaps identified in the literature, we propose a multidimensional model for evaluating the sustainable effect of FDI on the development of host developing countries. That is, both frameworks of endogenous growth models and dependency theory encompass the overall character of FDI as a double-edged sword in developing countries and Africa, which will be combined in the same framework. In other words, endogenous models, or the independency theory, each on its own, will hardly hold water regarding the long-term contributory effects of FDI in developing countries. Based on the true character of FDI as a double-edged sword, the hypothesis of this study is formulated as follows: The overall sustainable effect of FDI on the development of host African countries is not inherently more important. If the results reject this hypothesis, it means that the sustained effect of FDI on the development of host African countries is inherently more important, and thus, these countries should put FDI at the heart of their development plans.




2.3. Towards a Conceptual Framework


Figure 1 below shows how incoming FDI flows influence multifaceted dimensions of development in developing economies in the long-term. The nature of this influence ramifies into three main types of influences, namely: (1) direct (economic) influence (capital widening); (2) indirect economic influence; (3) indirect non-economic influence. Firstly, the direct economic influence of FDI, as shown by a downward arrow flowing from FDI to real GDP per capita, indicates that FDI directly affects investment in tangible assets of the host country, which is basically the key ingredient to GDP per capita.



However, such investment is subjected to diminishing returns to capital and, thus, is incapable of explaining the growth of output in the long run. Neoclassical theory, commonly known as the Solow and Swan model, lays the foundation for the narrative summarized above.



The indirect economic influence of FDI encompasses the main channels through which FDI can generate long-term beneficial effects in host developing economies, and they are grouped into three major channels, namely: (1) technological transfer; (2) skills acquisition; (3) new ideas. These, in turn, ignite structural change in the economy. Endogenous growth models underpin this narrative, which assumes a constant return to capital as opposed to the Solow and Swan model. The analysis of the effect of FDI based on either the neoclassical economic model or endogenous models generates only a partial welfare effect of FDI in host developing countries since FDI is not without welfare-decreasing effects (costs) such as the exacerbation of income inequality and environmental degradation in host developing countries.



The welfare-decreasing effect of FDI on the other dimensions of development of host countries is analyzed within the framework of the dependency theory and is captured, for this case, by the arrow moving from social, environmental, and political dimensions, all of which pertain to the development of the country in question with regard to real GDP per capita as shown in Figure 1. Thus, the sustainable effect of FDI on development in host developing countries cannot be captured in a single theory. As alluded to previously, each theory highlighted here on its own hardly holds water with regard to the sustainable effect of FDI on host developing countries as it hinges on the balance between welfare-increasing and decreasing effects on host developing countries. In the current analysis, both welfare-increasing and decreasing effects of FDI are equally important. It may be true that FDI generates positive effects, but one needs to be wary of the overstatement of this effect at the expense of negative ones. Thus, we hypothesize that the long-term contributory effect of FDI on the development of host African countries would be minuscule. This is because while the welfare-increasing effect of FDI, as hypothesized by the neoclassical and endogenous growth models, excludes its costs, the overall welfare effect depends on the balance between increasing and decreasing effects.





3. Materials and Methods


The theoretical framework that links FDI to the host country’s long-term development can suitably be investigated using endogenous technology [63], as shown below. Endogenous models attempt to relax the assumptions of the neoclassical growth model to allow growth to continue even in the long run. Under this theory, the economy generates the overall output according to the following production technology:


   Y t  =  K t σ   H t δ       A t   L t      1 − σ − δ   ,    



(1a)




where  Y  is the level of income,  t  stands for time,  K  denotes broad measures of capital, which include, for our case, inward FDI, private gross domestic fixed capital formation     PGDFCF   ,   public gross fixed capital formation (PGFCF), and human capital (H),    A  i t    L  i t     can be defined as an enhancement in technology that upsurges the efficiency of the labor force, while  σ  and  δ  are the elasticities. The Equation     1 a     can be rewritten as follows:


   Y t  = σ  K t  + δ  H t  + γ    A t   L t    .    



(1b)







To avoid omitted variable bias, this study controls for social, environmental, and political variables which directly or indirectly pertain to income      Y t     . By incorporating these control variables into the model     1 b   ,   the following analytical framework is obtained:


   Y t  = σ  K t  + δ  H t  + γ    A t   L t    +  ∑  k = 1  N   Ø t   X t k  ,  



(2)




where    X t k    represents the vector of group-specific control variables grouped in three dimensions, namely, social variables     SV    , political variables     P V   ,   and environmental variables, as highlighted earlier. However, analysis is limited to income inequality as a proxy for social variables, fossil carbon dioxide (CO2) as a proxy for environmental variables, and government effectiveness as a proxy for political variables. The selection of these variables was not only guided by the fact that they were the most employed in the past empirical literature but also, they were consistently and statistically significant. By rewriting Equation (2) into a dynamic panel model framework and introducing other independent variables identified in the literature, Equation (2) became:


    y  i t   =  φ  i t   +  β  i t   F D  I  i t   +  β  i t   G O V E D U  C  i t   +  β  i t   P G D F C  F  i t   +  β  i t   P  I  i t   +  β  i t   C  O  2 i t   +  β  i t   T  O  i t      +  β  i t   I N F  L  i t   +  β  i t   G O  V  i t   +  β  i t   G I N  I  i t   +  ε  i t   ,   



(3)




where   i = 1 ,   2 ,   3 , … N = 35   countries under analysis,   t = 1 ,   2 ,   3 , … T = 31   years,  y  represents real GDP per capita,   F D I   stands for foreign direct investment as a percentage of GFCF,   G O V E D U C   denotes total government expenditure on education,   P G D F C F   stands for private gross domestic fixed capital formation as a percentage of GDP,   P I   stands for government investment minus investment on education as a share of GDP,     CO  2    stands for fossil carbon dioxide,   T O   stands for trade openness,   I N F L   stands for GDP deflator,   G O V   stands for government effectiveness,   G I N I   stands for income inequality,    ε  i t     denotes normal error term, and    φ  i t     stands for country-specific intercept.



The dataset employed in this study refers to the annual panel data of thirty-five (35) selected African countries (Egypt, Morocco, Tunisia, Benin, Guinea Bissau, Cape Verde, Burkina Faso, Côte d’Ivoire, Ghana, Guinea, Mali, Niger, Senegal, Sierra Leone, Togo, Burundi, Cameroon, Central Africa, Congo Rep, Gabon, Comoros, Kenya, Madagascar, Mauritius, Rwanda, Tanzania, Uganda, Botswana, Eswatini, Lesotho, Malawi, Mozambique, Namibia, South Africa, and Zambia) and covers the period from 1990 to 2020. To avoid sample selection bias, all African countries were included except Djibouti, Eritrea, Liberia, Sao Tome and Principe, Somalia, Angola, Libya, South Sudan, and Sudan. This is because most of their data are unavailable. In addition, countries with insufficient and/or missing large data observations, such as Gambia, Mauritania, Chad, Ethiopia, Algeria, Gambia, Nigeria, Zimbabwe, Seychelles, and Equatorial Guinea, were excluded from the current study. Table 1 below, provides the descriptions, expected signs and sources of variables. (  F D  I  i t   )   were acquired from the UNCTAD database (2020). Private gross domestic fixed capital formation (  P G D F C  F  i t    ) and public gross fixed capital formation   ( P G F C  F  i t   )   were obtained from the IMF database, real GDP per capita   (  Y  i t   )  , trade openness     T  O  i t     ,   and income inequality (  G I N  I  i t   )   were sourced from the World Development Indicators (WDI) 2020 online database published by the World Bank, Government expenditure on education   ( G O  V  i t )     were obtained from the UNESCO database, fossil carbon dioxide   ( C  O  2 i t   )   were sourced from the European Union Report (EUR) 2020 published by European Union, available at http://edgar.jrc.ec.europa.eu (accessed on 16 April 2021), and government effectiveness   ( G O  V  i t   )   was sourced from World Governance Indicators (WGI).



All these variables (Table 1) are expressed in percentages. Their choice was guided by theory, some previous empirical studies, and the availability of data for the sampled period.



This study focuses on panel data because it was only interested in the group and not in the individual unit in the group.



The coefficients of model ( 3 ) were estimated using the dynamic panel autoregressive distributed lag (P-ARDL) approach elaborated by Pesaran, Shin, and Smith [64]. This approach is based on two alternative estimators, namely, the mean group (MG) and the pooled mean group (PMG) estimators. In the first place, the PMG estimator assumes (i) long-run homogeneity of the coefficients across countries, or at least a subset of them, (ii) speed adjustment, short-run coefficients, error variances, and intercepts are heterogeneous country by country, (iii) residuals are assumed to be independently distributed across i and t, with zero mean and variances, and independently of the repressors, and finally, (iv) existence of the long run between series of interest.



On the other hand, the MG estimator mainly assumes that parameters are freely independent across the group. Both estimators equally assume that the series under consideration must be either I(0), I(1), or mutually co-integrated. More significantly, the size of T should be relatively large. This approach was employed at the expense of other co-integration test techniques, such as fixed and random effects estimators and generalized method of moments (GMM) estimators, as it allows for heterogeneity in the speed adjustment of the variable of interest towards the steady state equilibrium. As in the study by Pesaran, Shin, and Smith [64], a maximum lag value of one (1) was selected using the Akaike Information Criteria (AIC). By considering one as the maximum lag length value, the dynamic panel ARDL (1, 1, 1, 1, 1, 1, 1, 1, 1, 1) specification from Equation (3) was first formulated as follows:


      y  i t   =  σ i  +    β  10 i   F D  I  i t   +  β  11 i   F D  I  i , t − 1   +  β  20 i   G O V E D U  C  i t   +  β  21 i   G O V E D U  C  i , t − 1              +  β  30 i   P G D F C  F  i t   +  β  31 i   P G D F C  F  i , t − 1   +  β  40 i   P  I  i t   +  β  41 i   P  I  i , t − 1              +  β  50 i   C  O  2 i t   +  β  51 i   C  O  241 i − 1   +  β  60 i   T  O  i t   +  β  61 i   T  O  i , t − 1              +  β  70 i   I N F  L  i t   +  β  71 i   I N F  L  i , t − 1   +  β  80 i   G O  V  i t   +  β  81 i   G O  V  i , t − 1              +  β  90 i   G I N  I  i t   +  β  91 i   G I N  I  i , t − 1   +  y  i , t − 1   +  ε  i t   ,     



(4)




where:   i = 1 , 2 , 3 … , N = 35  ,   t = 1 , 2 , 3 … ,    and    T = 29  .



Secondly, following Pesaran, Shin, and Smith (1997), the error correction model corresponding to equation iv can be written as follows:


      y  i t   =  φ i ′  (  y  i , t − 1   −    ϑ  0 i  ′  −  ϑ  1 i  ′  F D  I  i t   −  ϑ  2 i  ′    G O V E D U  C  i t   −  ϑ  3 i  ′  P G D F C  F  i t   +  ϑ  4 i  ′  P  I  i t        +  ϑ  5 i  ′  C  O  i t   −  ϑ  6 i  ′  T  O  i t   −  ϑ  7 i  ′  I N F  L  i t   +  ϑ  8 i  ′  G O  V  i t   +  ϑ  9 i  ′  G I N  I  i t   )      +  ρ  11 i   Δ F D  I  i t   +  ρ  21 i   Δ G O V E D U  C  i t   +  ρ  31 i   Δ P G D F C  F  i t        +  ρ  41 i   Δ P  I  i t   +  ρ  51 i   Δ C  O  2 i t   +  ρ  61 i   Δ T  O  i t   +  ρ  71 i   Δ I N F  L  i t        +  ρ  81 i   Δ G O  V  i t   +  ρ  91 i   Δ G I N  I  i t   +  ε  i t   ,     



(5)




where:      σ i    1 −  λ i     ,    ϑ  1 i  ′  =    β  10 i   +  β  11 i     1 −  λ i     ,    ϑ  2 i  ′  =    β  20 i   +  β  21 i     1 −  λ i    ,      ϑ  3 i  ′  =    β  30 i   +  β  31 i     1 −  λ i    ′      ϑ  4 i  ′  =    β  40 i   +  β  41 i     1 −  λ i    ,      ϑ  5 i  ′  =    β  50 i   +  β  51 i     1 −  λ i     ,    ϑ  6 i  ′  =    β  60 i   +  β  61 i     1 −  λ i    ,      ϑ  7 i  ′  =    β  70 i   +  β  71 i     1 −  λ i    ,      ϑ  8 i  ′  =    β  80 i   +  β  81 i     1 −  λ i    ,    ϑ  9 i  ′  =    β  90 i   +  β  91 i     1 −  λ i    ,   and    φ i ′  =  λ i  − 1  .



In model (5)  ,      φ i ′      is the group-specific speed of adjustment coefficient,   ϑ ′   represents the long coefficient, and ρ is the short-run coefficient. Model (5) can be estimated using PMG and MG estimators. However, the Hausman test was required to decide between the two estimators. The key requirements of this technique for efficiency, consistency, and reliability are, firstly, the existence of long-term relationships between study variables; the relative size of T is also of paramount importance, i.e., a large value of T allows the researcher to avoid bias in the mean estimate and study dynamic panel methods that help overcome heterogeneity [64,65].



The estimation of model (5) comprised the following seven steps: (i) testing for multicollinearity, (ii) testing for cross-sectional dependency, (iii) performing the first and second-generation panel unit-roots of the variables of interest, (iv) performing panel co-integration using the Kao panel co-integration test, (v) selecting the appropriate lag length for the individual variable by the use of the Akaike Information Criterion, (vi) performing the Hausman test to decide between the PMG and MG model, and (vii) estimating the parameters of the selected model (5), which finally leads to the interpretation and discussions of the results.




4. Results


4.1. Preliminary statistics


Descriptive statistics provide the basic features of data under consideration. Table 2 below presents the summary statistics of the series employed in this study. The results from this table show that most of the variables (  Y ,   G O V E D U C  ,     CO  2   ,   T O  ,   G O V  , and   G I N I  ) exhibit a normal distribution as their skewness coefficients are lower than 3. Non-normally distributed series, such as PI and PGDFCF, were expressed as a percentage. As a result, the coefficients are interpreted as elasticity.



The results from Table 3 below conclude that the null hypothesis of no correlation among most pairs of the series is strongly rejected. Furthermore, reasonable correlation coefficients are in evidence as they are below the threshold values (0.5) of multicollinearity. Surprisingly, government effectiveness is highly and significantly correlated with environment degradation at 50 per cent. This implies that government policies are, by all means, growth-oriented, which raises some concerns for sustainable development. Therefore, there is a need for governments to consider tightening lax environmental regulations, which seem to have encouraged many environmental degradation-related activities.



Cross-sectional dependence tests were performed on each panel and the residual of the model using the test elaborated by Pesaran [66]. Evidence from Table 4 below suggests that the series under consideration were cross-sectionally dependent. As a result, second-generation panel unit root tests were required.




4.2. Unit Root Analysis


To estimate the sustainable effect of FDI on real GDP per capita, careful checks were conducted on the individual properties of each panel of interest to ascertain that none of them is integrated with an order that is greater than 1 (I(1)). Having an unbalanced panel dataset, Im, Pesaran, and Shin [2] and PP-Fisher panel unit roots tests were carried out, and the outcomes are reported in Table 5 below. The evidence from this table rejects the hypothesis of a unit root for seven series, namely   Y ,   F D I ,   P G D F C F ,   P I ,   I N F L ,   G O V ,   and   G I N I  , exclusively at their levels with constant and trend. The analysis did not show any evidence against unit roots for the remaining variables (  GOVEDUC  ,     CO  2   , and   T O  ). However, after the first difference, the latter became stationary (Table 5, under variables at first difference). Thus, all variables were found to be either I(0) or I(1).



Given that this study employed an unbalanced dataset, the current study took advantage of IM, Pesaran, and Shin [2] and PP-Fisher panel unit roots tests.



Furthermore, given the fact that the individual processes were found to be cross-sectionally dependent, a second generation of panel unit root tests based on Pesaran’s CADF was carried out to take care of cross-sectional dependency. The evidence from Table 6 below indicates that all series follow the I(1) order. The mixed outcomes of the dynamic panel unit roots (Table 5 above) suggest that the use of the P-ARDL approach in this study becomes a viable option.



As previously highlighted, we performed the Hausman test to decide between the MG and PMG models. The findings from Table 7 below indicate that PMG is more efficient as (Prob > chi2 = 0.9935) > 0.5. Thus, PMG was used to estimate the models of interest.




4.3. Co-Integration Analysis


Given the fact that study variables were found to be integrated with an order that is less than 2, we used the panel data co-integration test, elaborated by Kao [67], to examine the long-run relationship among the series under consideration. This test was employed at the expense of the Pedroni co-integration test because the number of series in the regression model exceeded eight, which made it inappropriate. The results reveal that co-integration exists among the series of interest as the p-value (0.000) < 0.01 (Table A1, in Appendix A).




4.4. Empirical Evidence on the Sustainable Effect


Table 8 below shows the overall estimation coefficients of Equation (4) and reveals the sustainable effects of the repressors on real GDP per capita for the sampled countries. The estimated coefficients are consistent with theoretical literature predictions. More importantly, all our control variables exerted considerable influence on the dependent variable.



Firstly, the overall long-term estimated effect of FDI on real GDP per capita (  ϑ 1    = 0.06) is positive and strongly significant at the 10 percent level. This implies that, in the long run, FDI exerts an influence on real GDP per capita in the studied geographical area. This finding is consistent with endogenous growth models, which maintain that foreign capital flaws contribute favorably to the sustainable development of host countries through its various forms of externalities. The externalities account for non-diminishing returns to capital. The share of FDI on real GDP per capita (0.06) is, however, economically minuscule. This finding is in line with that of Aitken and Harrison [68] and Tvaronavičienė and Lankauskienė [10], who posit that the share of FDI on development tends to be relatively minuscule in countries with low income. Furthermore, this finding also supports the argument that FDI is less beneficial to developing countries because of their inability to absorb it. According to Adegboye et al. (2021), Africa saw an increase in FDI without significant welfare improvements [69]. The high elasticity of FDI estimated in previous studies may be due to the overestimation of the FDI effect, limiting its impact to one aspect or sub-aspects of sustainable development [70].



As hypothesized, government expenditure at all levels of education (GOVEDUC) contributes positively and significantly, at a 5 percent level, to real GDP per capita, for the entire sample by more than 16 percent (Table 8). Overall, this suggests that expenditure on education has a substantial effect on the long-term development of African countries. Accordingly, African countries should consider more expenditure on knowledge-intensive development to compete in the global market economy, which is knowledge driven. This conclusion lends support to previous empirical findings by Yusuf and Nabeshima [71], who argued that knowledge acquisition is essential for today’s modern economy as it knows no boundaries. Interestingly, the estimated result shows that it is not only government expenditure on education that contributes favorably to real GDP per capita but also other expenditures on other investments by the governments.



The overall trade openness coefficient is positively related to real GDP per capita, as hypothesized, but not statistically significant (Table 8). This implies that, on the whole, trade liberalization has no effect on real GDP per capita in the study area. Thus, the claim that opening up to trade makes every party involved better off is problematic in African economies. This is in line with the view that internal reforms towards the outside world by immature and small economies, including African countries, benefit their large economies’ trading partners through what is commonly known as a “dominance relationship or unequal exchange”. Thus, this calls for a more balanced relationship. Similarly, private gross domestic fixed capital formation has exerted no lasting contributory effect on real GDP per capita in the study area. This finding corroborates that of Rafindadi and Yosuf [72], who argue that the private sector in Africa contributes insignificantly to economic progress. A possible explanation advanced by the authors is that the private sector in Africa is still immature.



As can be observed in Table 8, the most substantial variable influencing the overall real GDP per capita in African countries is environmental degradation. Its coefficient is as high as negative (−) 0.51 and is strongly significant at the 10 percent level. This may imply the exploitation of natural resources [10], which has a seriously detrimental effect not only on real GDP per capita in the long run but also on the health of the poor [73]. According to these authors, health issues create difficulties for poor people to work and earn income, thus widening income inequality between the rich and the poor. As a result, sustainable development cannot be materialized if mechanisms are not put in place to safeguard the environment against excessive degradation in the study area. However, environmental degradation in resource-scarce economies seems to be peripheral compared to the pressing issues of poverty reduction and economic growth. It is fair to conclude that any attempt to bring about poverty reduction and economic growth may be offset by the consequences of environmental degradation. Thus, encouraging development and adaptive capacity in equal measure is the best way to go. Otherwise, promoting one at the expense of the other is a road that leads to nowhere, or it is like fighting a lost battle.



The above suggests that emphasis must be placed on environment protection as a prerequisite to wellbeing in Africa. To that end, policy makers in the considered countries should ensure that the adverse effect of economic activities is entirely contained within a sound regulatory framework. Another noticeable result emerging from the data is that income inequality, overall, exerts a negative and significant influence on real GDP per capita by more than 2 percent in the long run (Table 8). Our results show that government efforts to reduce income inequality will increase real GDP per capita in the study area.



Similarly, in the long run, inflation exerts a meaningful adverse effect on real GDP per capita in the study area (Table 8). The long-term effect of inflation may be dangerous to any economy as it would discourage current and aspiring investors from expanding their economic activities. Therefore, there is a need to fight inflation and income inequality to improve the wellbeing of Africans. Lastly, the government’s effectiveness has marginally influenced real GDP per capita in the geographical areas studied. Table 8 also shows that the overall speed of adjustment (  φ ′  ) is negative, (−) 0.84, and is statistically highly significant at 10 percent. The value of 0.84, in its absolute term, suggests that approximately 84 percent of the chill wind of the deviances from the steady state equilibrium in the previous year is corrected at the moment. As a result, the pace of adjustment is rapid. Consequently, the overall long-term association is steady.



The estimates for each studied country were regressed and reported in Table 9 below. Both error correction term coefficients (   φ ^   ) and short-term parameter estimates for each country are reported in this table. The estimated coefficient (   φ ^   ) for each country is negative and statistically significant. This implies that there is statistically significant evidence of steady-state equilibrium for countries under investigation. This finding corroborates that of Coulibaly, Gakpa, and Soumaré [60], who found a significantly negative speed of adjustment in their study carried out in Africa. Results of the coefficients of    φ ^    range from negative 0.005 to 1.559 (Table 9).



The fastest speed adjustment was observed in Morocco where    φ ^    = 1.559, Malawi where    φ ^    = −1.391, Mali where    φ ^    = −1.384, and Mauritius where    φ ^    = −1.357, while the lowest ones were recorded in South Africa with    φ ^    = 0.005 and Cape Verde where     φ ^     = −0.316. Obviously, the hypothesis of no long-term relationship among the study variables would be rejected across countries. Additionally, the findings show that FDI positively and significantly affects the aggregate demand of countries such as Cape Verde, Côte d’Ivoire, Togo, Burundi, Kenya, Madagascar, Rwanda, Uganda, Mozambique, and Zambia in the short term. Similarly, the findings show that FDI affects, positively but not significantly, countries such as the Central Africa Republic and Comoros in the short run. FDI negatively and significantly affects countries such as Morocco, Egypt, Benin, and Ghana in the short run (Table 9, column 3). These findings corroborate those of ref. [74], who found that FDI helps stimulate economic growth in the long run, although it had an adverse effect in the short run for the countries under investigation [74]. This study was also concerned with whether it is the quantity of FDI that matters primarily in host country studies.



To achieve this, the analysis of data was first undertaken at the country level for the first five most beneficiaries and last five least beneficiaries of FDI where Mozambique, Sierra Leone, Congo. Rep, Zambia, and Namibia ranked higher as the most beneficiaries of FDI, while Burundi, Comoros, Algeria, Gabon, Burkina Faso, and Cameroon were the least beneficiaries of FDI in net incoming annual average FDI as a percentage of GDP in the sample. The study then proceeded to indicate whether a high share of FDI in income matters economically or not, regarding the magnitude of the effect on real GDP per capita. The evidence from country-specific estimations is inconclusive because none of the countries with a high share of FDI in income had the highest speed of adjustment. Additionally, their short-run effects of FDI on real GDP per capita were no better than those with a small share of FDI in income and vice versa.





5. Conclusions and Policy Implications


The main objective of this paper was to empirically examine the ability of FDI to sustainably affect the development of host African countries. To this end, a panel of data from 35 African countries for the period from 1990 to 2020 was used. This study leveraged the PMG/ARDL panel approach recently developed by Pesaran et al. [64] to estimate the sustainable impact of FDI on the development of African countries.



The empirical analysis of this study yielded several results. The overall estimated sustainable impact of FDI on real GDP per capita   ( ϑ 1   = 0.06) is statistically positive and significant at the 10 percent level for the entire sample, but its size is very small economically. Based on this result, our hypothesis that “the overall sustainable effect of FDI on the host African countries’ development, if any, is economically too small” was verified and confirmed. This indicates that unless new measures are taken to strengthen the FDI scale effect, investment promotion agencies (IPAs) that serve both the interests and concerns of foreign investors in Africa will not deliver much-needed development on the continent. Interestingly, public expenditure on education at all levels (GOVEDUC) is a positive and significant contributor to real GDP per capita. In other words, a 1% increase in public spending on all levels of education increases GDP per capita by approximately 16%, leaving the rest constant. This suggests that FDI is not at all inherently more important than alternative investment forms, especially domestic investment. African countries are therefore encouraged to pay more attention to national development in their efforts to combat underdevelopment. In line with this, it is necessary for African countries to develop their domestic financial sector and then use it to finance development projects and to be less dependent on external financing [75]



The most striking result emerging from the data is that environmental degradation (CO2) is the dominant variable that negatively affects (  ϑ 5 = − 0.51  ) the real GDP per capita over the long term in African countries. This act is an obstacle to sustainable development in Africa. Another salient result emerging from the data is that overall, income inequality (GINI) has a significant and negative effect, while the government’s effectiveness (GOV) has a beneficial but insignificant impact on real GDP per capita in the long run. Thus, CO2, GINI, and GOV play an important role in the relationship between FDI and sustainable development. Particularly, the results clearly show that social and environmental issues are key challenges hindering Africa’s overall progress towards sustainable development. To ensure sustainable development in Africa, environmental degradation and income inequality must decrease or at least remain constant over time. Deterioration in these key aspects of sustainable development moves countries away from sustainable development with serious consequences such as poverty, weather extremes, etc. [76], while gradual improvement brings them closer together. Addressing these pressing issues by promoting the principles and practices of “sustainable investing” could be a potential solution to setting the development trajectory of the countries under study.



The overall estimated coefficient of the speed of adjustment (  φ ′   = −0.84) is negative and statistically significant. This implies a long-run equilibrium relationship between a series of interests. The estimate of the error correction term for each specific country is negative and statistically significant, implying there is statistically significant evidence of steady-state equilibrium for each of the sampled countries. The fastest speed of adjustment was recorded in Morocco, where    φ ^    = 1.559, while the lowest speed was recorded in South Africa, where    φ ^    = 0.005.



In terms of policy implications, first, governments of the countries included in the sample should continue to welcome foreign investors but with greater emphasis on sustainable investment through FDI pathways for sustainable development. Second, given the detrimental effects of environmental degradation in the area under investigation, it is important to balance the government’s growth-oriented policy with the need for environmental protection through the strengthening of soft environmental regulations that seem to have contributed greatly to environmental destruction. Third, public spending on education at all levels (GOVEDUC) has been found to be a major contributor to favorable development in African countries, so African governments should commit to increasing education spending to improve literacy, learning conditions, teacher quality, and overall quality. Fourth, income inequality negatively impacts real GDP per capita, and policymakers in these countries should consider reducing income inequality, for example, by increasing spending on public education and health to achieve sustainable development. These governments should also encourage foreign investors to invest in poor sectors such as education, agriculture, healthcare, and infrastructure in their quest to curb income inequality. Finally, as inflation has been found to have a significantly negative impact on real GDP per capita in the long run, African policymakers should make a concerted effort to reduce inflation by increasing real output through increased productivity in order to achieve sustainable development.



For future research, this study is limited to one variable as a proxy for each of the non-economic aspects of sustainable development (environmental, social, and political) to avoid multicollinearity problems. Future studies may therefore consider using the alternative variables proposed in the conceptual framework presented in this study, which may lead to different outcomes of FDI.
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Table A1. Kao residual co-integration test results.






Table A1. Kao residual co-integration test results.





	
Series: Y1 FDIE GOVEEDUCE PGDFCF INFR INFLE CO3 TOE GOVE GINIE




	

	

	

	
t-Statistic

	
Prob.






	
ADF

	

	

	
−5.288034

	
0.0000




	
Residual variance

	
38.35344

	




	
HAC variance

	

	
7.893430
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Table A2. Variance inflation factors.






Table A2. Variance inflation factors.










	
	Coefficient
	Uncentered





	Variable
	Variance
	VIF



	FDI
	7.79 × 10−5
	1.825695



	GOVEDUC
	0.002851
	3.985337



	PGDFCF
	8.25 × 10−5
	2.144293



	PI
	0.000243
	1.787120



	CO2
	0.006570
	1.842282



	TO
	2.03 × 10−5
	6.786538



	INFL
	7.33 × 10−5
	1.353742



	GOV
	4.72 × 10−5
	4.367378
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Table A3. Study countries.






Table A3. Study countries.





	Algeria
	Ghana
	Mauritius





	Egypt
	Guinea
	Seychelles



	Morocco
	Senegal
	Tanzania



	Tunisia
	Sierra Leone
	Uganda



	Benin
	Togo
	Rwanda



	Guinea-Bissau
	Burundi
	Botswana



	Cape Verde
	Cameroon
	Eswatini



	Guinea
	Central African Republic
	Lesotho



	Mali
	Congo Rep.
	Malawi



	Niger
	Gabon
	Mozambique



	Nigeria
	Comoros
	Namibia



	Burkina Faso
	Kenya
	South Africa



	Côte d’Ivoire
	Madagascar
	Zambia
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Figure 1. A proposed theoretical framework of how FDI influences the multifaceted dimensions of the development of host developing countries in the long run. 
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Table 1. Definition of variables and expected signs.






Table 1. Definition of variables and expected signs.











	Variables
	Descriptions
	Expected Signs
	Sources





	Y
	Real annual percentage growth rate of GDP per capita in 2010$US.
	
	WB



	FDI
	Foreign direct investment flows as a percentage of gross domestic fixed capital formation (GDFCF).
	+
	UNCTAD



	GOVEDUC
	Government expenditure on education as a percentage of GDP as a proxy for the efficiency of the labor force.
	+
	UNESCO



	PGDFCF
	Private gross domestic fixed capital formation as a percentage of GDP.
	+
	IMF



	PI
	Public investment minus investment in education as a percentage of GDP.
	+
	IMF



	TO
	Trade openness refers to the sum of exports and imports of goods and services as a percentage of GDP.
	+
	WB



	INFL
	Inflation, measured as GDP deflator (annual percentage).
	_
	WB



	CO2
	Fossil carbon dioxide as a percentage of GDP.
	_
	EU



	GOV
	Government effectiveness, which measures the quality of public services, the degree of its independence, the quality of policy formulation and implementation, etc.
	+
	WGI



	GINI
	Income inequality measures the area between the Lorenz curve and a hypothetical line of absolute equality.
	_
	WGI
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Table 2. Summary statistics.






Table 2. Summary statistics.





	Variable
	No
	Mean
	Standard Dev
	Minimum
	Maximum
	Skewness





	Y
	1102
	1.571293
	4.453632
	−47.50332
	37.53553
	−1.847744



	FDI
	1102
	616.0592
	1357.076
	−584.4600
	11,578.10
	3.962943



	GOVEDUC
	1045
	4.486621
	2.541441
	−6,581,100
	20.11587
	1.112964



	PGDFCF
	1094
	16.27217
	14.17509
	−8.616547
	212.2456
	8.601607



	PI
	1045
	3.063825
	8.825528
	−17.60956
	140.4507
	7.791522



	CO2
	1064
	1.103661
	1.960291
	0.025580
	12.32715
	2.888728



	TO
	1102
	69.91457
	34.15115
	19.68416
	225.0231
	1.419316



	INFL
	1102
	9.709971
	15.20493
	−29.69107
	165.5340
	4.051998



	GOV
	1102
	33.51733
	23.12961
	−27.49512
	106.7074
	2.358547



	GINI
	1074
	45.23366
	10.03114
	15.30000
	91.70000
	0.759417
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Table 3. Correlation matrix.






Table 3. Correlation matrix.

















	
	FDI
	GOVEEDUC
	PGDFCF
	PI
	CO2
	TO
	INFL
	GOV
	GINI





	FDI
	1
	
	
	
	
	
	
	
	



	GOVEDUC
	−0.00
	1
	
	
	
	
	
	
	



	PGDFCF
	0.01 *
	0.02 *
	1
	
	
	
	
	
	



	PI
	0.02 *
	−0.18 ***
	0.01 *
	1
	
	
	
	
	



	CO2
	−0.09 **
	−0.14 ***
	0.03 *
	−0.13 ***
	1
	
	
	
	



	TO
	0.19 ***
	0.39 ***
	0.13 ***
	0.01 ***
	0.15 ***
	1
	
	
	



	INFL
	−0.02
	−0.03 *
	−0.02 ***
	0.14 ***
	−0.08 **
	−0.07 ***
	1
	
	



	GOV
	−0.05 **
	0.21 ***
	0.08 **
	−0.08 **
	0.50 ***
	0.31 ***
	−0.10 ***
	1
	



	GINI
	0.01 *
	0.23 ***
	0.08 **
	−0.01 *
	0.20 ***
	0.25 ***
	0.11 ***
	0.19 ***
	1







Note: *, **and *** refer(s) to 1%, 5 % and 10% levels of significance, respectively.
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Table 4. Cross-sectional dependence test results.






Table 4. Cross-sectional dependence test results.





	Series
	Statistics
	p-Value





	Y
	12.72294 **
	0.0000



	FDI
	27.70965 **
	0.0000



	GOVEDUC
	3.150438 **
	0.0016



	PGDFCF
	14.64269 **
	0.0000



	PI
	3.150438 **
	0.0016



	CO2
	37.12869 **
	0.0000



	TO
	17.61275 **
	0.0000



	INFL
	24.66116 **
	0.0000



	GOV
	2.101445 **
	0.0356



	Residual
	3.143
	0.0017







Note that ** denotes the rejection of the Ho of cross-sectional independence test by means of CD is at a 5 per cent level of significance.
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Table 5. Unit root test results.






Table 5. Unit root test results.





	
Variable at Level

	
PP-Fisher

	
Im, Pesaran, and Shin (2003):

	
Integration Order






	

	
No trend

	
With trend

	
No trend

	
With trend

	




	
Y

	
606.3 ***

	
927.7 ***

	
−11.506 ***

	
−8.938 ***

	
I(0)




	
FDI

	
264.4 ***

	
261.4 ***

	
−5.421 ***

	
−4.538 ***

	
I(0)




	
GOVEDUC

	
162.6 ***

	
74.70

	
−1.544

	
1.873

	
Unit root




	
PGDFCF

	
141.9 ***

	
148.3 ***

	
−1.905 **

	
−2.301 ***

	
I(0)




	
PI

	
190.0 ***

	
147.7 ***

	
−3.158 ***

	
−0.644

	
I(0)




	
CO2

	
91.90

	
137.4 ***

	
4.611

	
1.136

	
Unit root




	
TO

	
98.80 **

	
111.0 ***

	
−1.200

	
−1.144

	
Unit root




	
PI

	
460.9 ***

	
729.6 ***

	
−11.615 ***

	
−10.923 ***

	
I(0)




	
GOV

	
275.2 ***

	
86.43

	
−4.471 ***

	
−0.034

	
I(0)




	
GINI

	
156.1 ***

	
86.3 **

	
−1.556 *

	
0.200

	
I(0)




	
Variables at first difference




	
D(GOVEDUC)

	
405.0 ***

	
679.0 ***

	
9.295 ***

	
−8.794 ***

	
I(1)




	
D (CO2)

	
744.6 ***

	
1432 ***

	
−16.420 ***

	
−14.239 ***

	
I(1)




	
D(TO)

	
739.2 ***

	
1249.6 ***

	
−17.378 ***

	
−14.430 ***

	
I(1)








Note: *, ** and *** refer(s) to 1%, 5%, and 10% levels of significance.
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Table 6. Pesaran’s cross-sectional augmented Dicky–Fuller (CADF) test results.






Table 6. Pesaran’s cross-sectional augmented Dicky–Fuller (CADF) test results.





	

	

	
Constant

	
Constant and Trend

	




	
Series

	
T Bar

	
p-Value

	
T Bar

	
p-Value






	
Y

	
−17.955

	
0.000 ***

	
−16.758

	
0.000 ***




	
FDI

	
−11.417

	
0.000 ***

	
−10.072

	
0.000 ***




	
GOVEDUC

	
−2.414

	
0.008 ***

	
3.240

	
0.999




	
PGDFCF

	
−2.210

	
0.014 ***

	
−4.149

	
0.000 ***




	
PI

	
−2.468

	
0.000 ***

	
−3.010

	
0.000 ***




	
CO2

	
−2.203

	
0.002 ***

	
−4.159

	
0.000 ***




	
TO

	
−2.113

	
0.017 **

	
−1.096

	
0.136




	
INFL

	
−17.560

	
0.000 ***

	
−15.855

	
0.000 ***




	
GOVE

	
−6.586

	
0.000 ***

	
−0.930

	
0.176








Note that *** and ** show 1%, 5% and 10% levels of significance.
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Table 7. Hausman test results.






Table 7. Hausman test results.





	

	
(b) MG

	
(B) PMG

	
(b-B)

	
S.E






	
FDI

	
0.0381144

	
0.0451978

	
−0.0070833

	
0.2451788




	
GOVEDUC

	
−1.961149

	
−0.0370252

	
−1.924124

	
5.094312




	
PGDFCF

	
0.3688721

	
0.0021413

	
0.3667307

	
0.7228882




	
PI

	
−0.8784204

	
−0.0172556

	
−0.8611648

	
2.338802




	
CO2

	
2.911515

	
−0.7059909

	
2.982114

	
85.52567




	
TO

	
0.07791586

	
0.004193

	
0.0749656

	
0.2456835




	
INFL

	
0.0764031

	
−0.0674817

	
0.1438848

	
0.2787153




	
GOV

	
0.0104201

	
0.0453327

	
−0.0349126

	
0.7122704




	
GINI

	
−0.348886

	
−0.0703192

	
−0.2785668

	
2.055218




	
b = consistent under Ho and Ha; obtained from xtpmg;




	
B = inconsistent under Ha, efficient under Ho; obtained from xtpmg;




	
Test: Ho: difference in coefficients not systematic;




	
chi2(9) = (b − B)’[(Vb − V_B)^(−1)](b − B)




	
=1.86




	
Prob > chi2 = 0.9935.
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Table 8. Estimated coefficients of the long-run effects on real GDP per capita.
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	Variables
	Parameter
	Estimates
	Std. Error
	t-Statistic
	Prob.*





	FDI
	   ϑ 1   
	0.062762
	0.008373
	7.495723
	0.0000



	GOVEDUC
	   ϑ 2   
	0.165464
	0.064192
	2.577659
	0.0102



	PGDFCF
	   ϑ 3   
	0.004946
	0.006557
	0.754412
	0.4509



	PI
	   ϑ 4   
	0.051840
	0.022618
	2.292039
	0.0222



	CO2
	   ϑ 5   
	−0.510223
	0.127662
	−3.996655
	0.0001



	TO
	   ϑ 6   
	0.006867
	0.004127
	1.663812
	0.0967



	INFL
	   ϑ 7   
	−0.030346
	0.009305
	−3.261407
	0.0012



	GOV
	   ϑ 8   
	0.043970
	0.006011
	7.314462
	0.0000



	GINI
	   ϑ 9   
	−0.022247
	0.010418
	−2.135378
	0.0331



	ECT (−1)
	   φ ′   
	−0.839191
	0.05922
	−14.1694
	0.0000







Where Std. error stands for standard error, Prob.* stands for p-value, FDI stands for foreign direct investment, GOVEDUC stands for government expenditure on education, PGDFCF denotes private gross domestic fixed capital formation, PI stands for public investment less investment on education, CO2 stands for fossil carbon dioxide, TO stands for Trade openness, INFL stands for inflation, GOV stands for government effectiveness, and GINI stands for income inequality.
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Table 9. Country-specific estimations of FDI effect on real GDP per capita.
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	Country
	    φ ^    
	    ρ 1    
	    ρ 2    
	    ρ 3    
	    ρ 4    
	    ρ 5    
	    ρ 6    
	    ρ 7    
	    ρ 8    
	    ρ 9    





	Egypt
	−0.731 ***

(0.000)
	-0.004

(0.024)
	-0.544

(0.622)
	0.163

(0.000)
	0.000

(0.990)
	0.930

(0.913)
	-0.089

(0.000)
	0.092

(0.000)
	0.061

(0.000)
	0.574

(0.023)



	Morocco
	−1.559 ***

(0.000)
	−0.034

(0.000)
	−15.91

(0.314)
	0.990

(0.003)
	−1.899

(0.049)
	24.84

(0.743)
	−0.196

(0.001)
	−0.485

(0.000)
	0.062

(0.094)
	−2.749

(0.508)



	Tunisia
	−0.999 ***

(0.000)
	−0.046

(0.000)
	0.535

(0.809)
	0.535

(0.009)
	0.302

(0.192)
	11.822

(0.658)
	−0.052

(0.000)
	0.051

(0.015)
	−0.059

(0.010)
	1.806

(0.095)



	Benin
	−0.843 ***

(0.000)
	−0.032

(0.000)
	−0.466

(0.610)
	0.082

(0.112)
	0.153

(0.050)
	−1.251

(0.984)
	0.082

(0.000)
	−0.090

(0.000)
	−0.010

(0.110)
	−0.933

(0.021)



	Guinea-B
	−0.660 ***

(0.001)
	−0.044

(0.003)
	−0.254

(0.962)
	−0.144

(0.001)
	0.110

(0.000)
	10.50

(0.996)
	0.224

(0.005)
	0.122

(0.999)
	−0.040

(0.895)
	−0.312

(0.935)



	Cape Verde
	−0.316***

(0.000)
	0.094

(0.001)
	1.811

(0.618)
	0.267

(0.001)
	0.568

(0.003)
	−10.24

(0.987)
	−0.126

(0.000)
	−0.121

(0.000)
	0.410

(0.001)
	−0.934

(0.227)



	Burkina-Faso
	−1.166 ***

(0.000)
	−0.034

(0.041)
	0.043

(0.993)
	0.114

(0.735)
	0.384

(0.056)
	27.37

(0.983)
	−0.057

(0.016)
	−0.061

(0.008)
	0.129

(0.012)
	−0.556

(0.743)



	Côte d’Ivoire
	−0.431 ***

(0.000)
	0.053

(0.001)
	0.606

(0.428)
	0.346

(0.002)
	1.238

(0.016)
	−37.86

(0.981)
	−0.020

(0.103)
	−0.013

(0.012)
	−0.050

(0.050)
	−2.994

(0.477)



	Ghana
	−0.658 ***

(0.000)
	−0.126

(0.001)
	−1.946

(0.387)
	−0.093

(0.000)
	−0.633

(0.025)
	−10.03

(0.929)
	0.034

(0.000)
	0.044

(0.000)
	0.007

(0.645)
	−1.116

(0.014)



	Guinea
	−0.350 **

(0.016)
	−0.001

(0.256)
	−0.813

(0.746)
	0.077

(0.005)
	−0.334

(0.184)
	−27.58

(0.978)
	0.035

(0.001)
	−0.034

(0.000)
	−0.103

(0.004)
	0.209

(0.104)



	Mali
	−1.384 ***

(0.000)
	−0.145

(0.000)
	−2.411

(0.315)
	−0.013

(0.000)
	−0.556

(0.023)
	39.48

(0.999)
	−0.238

(0.001)
	0.059

(0.001)
	0.606

(0.001)
	0.299

(0.154)



	Niger
	−0.940 ***

(0.001)
	−0.139

(0.000)
	−0.089

(0.897)
	−0.058

(0.679)
	−0.623

(0.120)
	14.08

(0.979)
	0.002

(0.977)
	0.070

(0.005)
	0.155

(0.108)
	0.950

(0.031)



	Senegal
	−0.765 ***

(0.000)
	−0.154

(0.000)
	−2.038

(0.233)
	−0.675

(0.004)
	−0.283

(0.567)
	16.65

(0.950)
	0.086

(0.002)
	0.010

(0.255)
	−0.017

(0.202)
	0.710

(0.002)



	Sierra Leone
	−0.949 ***

(0.000)
	−0.152

(0.000)
	0.599

(0.888)
	−0.217

(0.027)
	−3.093

(0.070)
	101.69

(0.963)
	0.480

(0.000)
	−0.068

(0.000)
	−0.965

(0.259)
	−5.254

(0.541)



	Togo
	−0.625 ***

(0.001)
	0.042

(0.002)
	5.834

(0.812)
	0.049

(0.844)
	−0.139

(0.720)
	24.184

(0.949)
	0.093

(0.001)
	0.207

(0.001)
	−0.398

(0.294)
	−1.843

(0.642)



	Burundi
	−0.473 ***

(0.001)
	0.129

(0.000)
	−0.436

(0.698)
	−0.036

(0.447)
	−0.266

(0.033)
	122.09

(0.992)
	0.248

(0.000)
	−0.137

(0.000)
	0.060

(0.283)
	−0.392

(0.222)



	Cameroon
	−0.348 ***

(0.000)
	−0.063

(0.000)
	0.897

(0.357)
	0.046

(0.001)
	−0.001

(0.993)
	2.228

(0.369)
	0.099

(0.000)
	−0.128

(0.000)
	0.176

(0.000)
	0.488

(0.271)



	Central A.R.
	−0.835 ***

(0.000)
	0.014

(0.238)
	10.65

(0.961)
	2.567

(0.086)
	1.941

(0.007)
	256.23

(0.990)
	−0.359

(0.020)
	−0.191

(0.006)
	2.075

(0.048)
	−0.199

(0.487)



	Congo, Rep.
	−0.646 ***

(0.000)
	−0.055

(0.000)
	0.039

(0.947)
	−0.208

(0.000)
	0.210

(0.001)
	−17.40

(0.951)
	−0.024

(0.000)
	0.001

(0.094)
	0.802

(0.013)
	1.172

(0.078)



	Gabon
	−1.012 ***

(0.000)
	−0.076

(0.000)
	2.101

(0.810)
	0.418

(0.001)
	0.723

(0.001)
	2.718

(0.452)
	−0.087

(0.009)
	0.068

(0.000)
	−0.138

(0.001)
	−2.158

(0.832)



	Comoros
	−0.971 ***

(0.000)
	0.040

(0.381)
	1.754

(0.855)
	0.012

(0.924)
	1.665

(0.454)
	−4.845

(0.991)
	0.376

(0.153)
	−0.321

(0.000)
	0.105

(0.013)
	0.075

(0.978)



	Kenya
	−0.700 ***

(0.000)
	0.028

(0.004)
	2.096

(0.250)
	0.375

(0.005)
	1.276

(0.049)
	9.367

(0.980)
	−0.051

(0.001)
	0.050

(0.000)
	0.387

(0.000)
	0.248

(0.000)



	Madagascar
	−0.987 ***

(0.000)
	0.073

(0.024)
	−0.538

(0.896)
	−0.143

(0.035)
	−0.005

(0.730)
	−176.8

(0.971)
	−0.349

(0.000)
	−0.131

(0.000)
	0.478

(0.000)
	0.557

(0.069)



	Mauritius
	−1.357***

(0.000)
	−0.071

(0.000)
	−0.880

(0.062)
	0.219

(0.008)
	−0.542

(0.000)
	−2.146

(0.556)
	−0.065

(0.000)
	0.007

(0.272)
	0.250

(0.000)
	1.037

(0.100)



	Rwanda
	−0.755 ***

(0.000)
	0.073

(0.042)
	1.586

(0.601)
	1.246

(0.012)
	2.016

()0.002
	173.7

(0.993)
	−0.726

(0.000)
	−0.012

(0.000)
	0.071

(0.221)
	1.073

(0.307)



	Tanzania
	−0.965 ***

(0.000)
	−0.023

(0.000)
	0.751

(0.027)
	0.142

(0.000)
	0.655

(0.000)
	30.146

(0.759)
	−0.093

(0.000)
	−0.006

(0.000)
	−0.106

(0.000)
	0.642

(0.028)



	Uganda
	−0.717 ***

(0.000)
	0.363

(0.000)
	0.091

(0.925)
	−0.271

(0.001)
	−0.406

(0.238)
	0.076

(1.000)
	0.268

(0.000)
	−0.027

(0.000)
	0.217

(0.000)
	−0.063

(0.788)



	Botswana
	−1310 ***

(0.000)
	−0.076

(0.000)
	−4.457

(0.022)
	−1.358

(0.000)
	−1.088

(0.000)
	5.780

(0.329)
	0.319

(0.000)
	−0.149

(0.000)
	0.110

(0.057)
	−0.130

(0.704)



	Eswatini
	−0.890 ***

(0.000)
	−0.034

(0.000)
	0.533

(0.680)
	0.090

(0.019)
	−0.043

(0.379)
	0.942

(0.860)
	−0.073

(0.000)
	0.068

(0.001)
	0.114

(0.000)
	1.015

(0.053)



	Lesotho
	−1.1308 **

(0.000)
	−0.051

(0.000)
	0.211

(0.359)
	0.076

(0.077)
	0.265

(0.001)
	−6.753

(0.939)
	−0.083

(0.009)
	0.018

(0.012)
	−0.042

(0.020)
	1.690

(0.043)



	Malawi
	−1.391 ***

(0.000)
	−0.047

(0.000)
	−0.336

(0.935)
	−0.172

(0.147)
	−0.836

(0.020)
	−3.093

(0.999)
	−0.174

(0.000)
	−0.001

(0.119)
	0.619

(0.001)
	−0.437

(0.017)



	Mozambique
	−1.249 ***

(0.000)
	0.002

(0.016)
	−1.172

(0.562)
	−0.059

(0.031)
	−0.066

(0.495)
	−66.41

(0.978)
	−0.141

(0.000)
	−0.149

(0.000)
	0.054

(0.327)
	−2.840

(0.032)



	Namibia
	−0.729 ***

(0.000)
	−0.012

0.004()
	0.157

(0.873)
	0.181

(0.005)
	0.425

(0.031)
	−12.99

(0.726)
	−0.110

(0.000)
	−0.028

(0.041)
	0.109

(0.235)
	2.267

(0.687)



	South Africa
	−0.005

(0.662)
	−0.043

(0.000)
	−2.173

(0.529)
	−1.157

(0.011)
	−1.878

(0.322)
	2.215

(0.198)
	0.284

(0.000)
	−0.327

(0.000)
	0.231

(0.001)
	0.091

(0.558)



	Zambia
	−0.521 ***

(0.000)
	0.079

(0.000)
	1.106

(0.509)
	−0.166

(0.000)
	−1.407

(0.000)
	−23.65

(0.935)
	−0.079

(0.001)
	−0.007

(0.000)
	−0.036

(0.051)
	0.017

(0.677)







p-values are indicated in (.); **, *** denote(s) significant levels (5%, and 10%, respectively).
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