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Abstract

:

Sub-Saharan African countries are known to be bedeviled with some challenges hindering the economic development. Meanwhile, some of these issues have not been exhaustively investigated in the context of the region. Thus, this study aimed at investigating the implications of government effectiveness, availability of natural resources, and security threats on the regions’ economic development. Yearly data, spanning from 2007 to 2020, was converted from low frequency (yearly) to high frequency (quarterly) and utilized. Data analysis was conducted using Dynamic heterogeneous panel level estimators (PMG and CS-ARDL). Findings show that while PMG estimator confirms a long-run causal effect of governance, natural resources, and security threats on economic development, only natural resources show a short-run causal effect with economic development, while the CS-ARDL (model 2) confirms the significance of all the variables both in the long and short-run. Moreover, the ECT coefficients for both models were found to be statistically significant at less than 1% significance level, which indicates that the systems return back to equilibrium in case of a shock that causes disequilibrium, and in addition, reveals a stable long-run cointegration among the variables in the model. Finally, this study suggests that the policy makers in SSA countries should place more emphasis on improving governance, managing security challenges, and effectively utilizing rents from the natural resources, as all these have severe implications for the economic development of the region if not addressed.
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1. Introduction


Reports show that the Sub-Saharan African (SSA) regions did not attain a majority of the Millennium Development Goals (MDGs) [1,2,3]. The factors behind their inability to attain these goals are still prevalent in this region [3,4]. This is mainly centered on their weak implementation measures that are predominantly based on the “whatever works for you” approach to government, which is creating big challenges for the government to align its policies together and deliver set objectives [5]. In any case, once the right measures are put in place, there are still numerous opportunities available for innovation and faster and deep transformation of the continent, if many of their resources are harnessed for sustainable solutions [6,7]. With its Sustainable Development Goals (SDGs), the region maintains its commitment towards ending hunger; attaining food security; improving nutrition; promoting sustainable agriculture; restoring, protecting, and promoting the use of terrestrial ecosystems in a sustainable way; managing their forests sustainably; combating desertification; reversing and halting degradation of labial lands; halting biodiversity losses; sustainably managing water and ensuring its availability; sustainable management of its other resources, and at the same time taking necessary measures to combat climate change as well as address the issues it yields [8]. However, addressing all these challenges depends to a great extent on the capacity of their governments to embrace deep transformation that would accelerate its economic development.



On the basis of economic development, it has been documented that the economies of the Sub-Saharan economy experienced relatively stable growth in the 2000s as a result of the then-buoyant international commodity prices. In any case, the global economy has slowed down since, with the impact being that some of these countries started to experience declined balance in the international scene, resulting in increased budget deficit and accumulated debts [2,9]. As it stands now, there are changes in the economic structure of African countries. Continental reports such as UNCTAD [10] point to the intra-investment that is taking place among the African nations; this is more pronounced in the service sector, especially when it comes to transport and finance [10]. Indeed, this represents a crucial change for the region, as it is necessary to consider the fact that the African economies have for long depended on the export of their primary commodities.



Another argument has been raised by Rodrik [11], who states that the developing nations, mostly from the Sub-Saharan Africa region, are going through “premature de-industrialization”. One thing that is commonly agreed about the Sub-Saharan region is that the economies have not been able to attain their potential, considering the level of natural resource deposits in this region. The quest for natural resource extraction is known to shape economic, social, and political relations in Africa in different but complex ways. The tendency of this quest to generate a spectrum of violent conflicts is one of the most visible impacts; this includes the low-intensity tensions that occur daily in the Zambian copper belt to the large-scale insurgencies that are taking place in Nigeria’s Niger Delta region. However, natural resources are not the only cause of conflict in this region, as some of them are religious in nature (for instance, the issues caused by Boko Haram in Nigeria). On the side of conflicts emerging as a result of natural resources, they tend to emerge as a result of long-term disruption of local livelihoods, emanating both as a result of the environmental outcomes of continued extraction of resources [12,13] and also (a) illicit flow of capitals [14] and (b) tensions brought about by inequitable revenue distribution due to the absence of local participants. With the deepened complexities that come with extraction and distribution of resources, there is a natural increase on the need for intervention on how the process is governed, together with measures geared towards accomplishing these needs [15]. Therefore, the governance of these natural resources influences security and economic development in these economies.



The need to ensure sustainable and credible governance processes for natural resources was born out of the specific circumstances taking place in the local stage and broader agenda for governance across the globe. This is focused predominantly on regulating not only the extractive practices of private corporations (of which the Voluntary Principles on Security and Human Rights is a good example) but also the measures put in place by the government to manage the acquisition of these resources (for instance, Extractive Industries Transparency Initiative, EITI). Acosta [16] has described these different opinions about the governance of natural resources as the set of strategies that are designed to enhance the level of accountability and transparency for private corporations and government when licensing, exploring, extracting, contracting, generating revenues, and allocating natural resources [17,18]. The government process is further complicated by these violent conflicts, making it necessary to develop innovative strategies that can create a nexus between resources and peaceful development [19]. Though some studies have investigated the implication of natural resources as a curse or blessing, studies that investigate the security challenges bedeviling the SSA countries, and the questions regarding income from natural resources and governance in a single model is scant in the literature; hence, the motivation of this study is to fill the gap, so as to contribute to the frontiers of knowledge by investigating the implication of governance, security threats, and natural resource rent on the economic development of the SSA countries. The findings will be beneficial to the policymakers in SSA countries in guiding them to formulate policies that will address the challenges of security threats, governance, and the mismanagement of the natural resource rent.



Given the need to understand this relationship, this paper explores the implications of effective governance, natural resource, security challenges on economic development in Sub-Saharan Africa. In this exploration, the authors aim to understand how the governance of Africa’s income from natural resources and the security challenges affect the economic development. The reason for focusing on the Sub-Saharan regions of Africa is that while they are known to house some of the world’s largest deposits of natural resources, the same region is bridled with advanced levels of conflicts and poor economic development, and this aspect of SSA has not been exhaustively empirically studied. Therefore, understanding this nexus is integral for developing the right strategies and policies to improve the governance, fix security issues, and enhance economic development in the said region.



The remainder of the paper is structured as follows: the next section (Section 2) presents review of extant literature to understand the theories that guide the relationship between governance, natural resources, security challenges, and economic development. Section 3 presents the methodology employed in this study where the data description, data sources, and methods employed are discussed. The empirical findings from estimations are presented in Section 4, while the paper discussion and conclusion rounds up the paper in Section 5.




2. Literature Review


2.1. Complexities of Being Endowed with Natural Resources in Africa


A number of works have looked at the nexus between natural resources and certain outcomes (such as civil wars, economic development, and governance) across the globe. In a review of literature, Ross [20] focused on the relationship between natural resources and civil wars, pinpointing four main views. The first point was that resources yield different levels of impact on conflict. To this end, it is believed that while oil has the likelihood of increasing conflict, other agricultural products yielded almost no impact. On the second point, it was held that while “lootable” resources like diamonds did not necessarily beget conflicts, violence associated with these resources seem intractable when it does erupt. On the third note, the author stated that there are some commodities, with legal agricultural products as good examples that do not have a relationship with civil war. On the final note, there is a weak correlation between natural resources in general and the inception of civil wars.



The studies of Le Billon [21] and Snyder [22] together with other similar ones, for instance, have mainly focused on civil wars as a measure of violence. However, there are numerous everyday violent conflicts, although normally on the lower level, that is critical to consider in relation to the overall stability of states even when they do not seem to hit the international news headlines. The farmer–herdsmen conflict in Nigeria that was previously minimal [23] is a good example as its escalation has caused numerous issues in present-day Nigeria. Therefore, these examples seem to query the general assumption in literature that agricultural resources hold almost no impact on civil wars [24,25].



Alden and Alves [26], in a study that was published by the Oxford University’s Centre for the Study of African Economies (CSAE), Arezki, used a geocode data set to present the argument that, contrary to the general assumption, there is no empirical correlation between the emergence of violence and discovery of resources. However, it is actually difficult to sustain this line of argument especially as there is widespread evidence of intractable violence that apparently seems to be associated with the politics of extraction as well as social inequalities that come with them. The Democratic Republic of Congo (formerly Zaire) stands clear as a good example, with over five decades of violence that erupted because of huge mineral deposits and resulting in more three million people dead. This conflict has not only affected Congo’s development, as there are records showing that it has also created some of the most alarming environmental devastations that Africa has witnessed in the 21st century [27], featuring the depleted aquatic lives and water in the country’s river basin, which is the second largest in the world after the Amazon. Similar things can be said of the relationship between natural resource exploration and conflict in the volatile oil-rich region of the Niger Delta in Nigeria [27,28] and all other parts of the country featuring increased deaths as a result of the farmer–herder clash, and the Darfur region of Sudan [29].



To further highlight this nexus, Bradshaw [29] demonstrated that natural resources do not even need to be extracted physically before they can bring about brutal conflict. In the author’s argument, natural resources by simply being discovered have the potential to create violent contestation and this can actually prevent their extraction. This was demonstrated with the case of Darfur conflict where violence came to light even before the natural resources became a pivotal revenue earner for the country. The Mano River Union countries of Sierra Leone, Liberia, and Guinea house these kind of conflicts that are linked to exploitation of natural resources with brutal wars that occurred in the 1990s and early 2000s linked to their struggle over timber, rubber deposits, and diamonds [30,31]. Thus, existing evidence points to the fact that natural resources can actually beget national security issues and undermine economic development, and these outcomes are a result of governance.




2.2. Security Issues and Economic Development


For every security issue faced, the solution is bound to run into the question of cost, with the potential impact being allocation of money that should have been used for development to addressing the issues or drafting new budgets to repair the infrastructures damaged as a result of the security issues. In the Sub-Saharan context, the impact is more complex because the region is marked by poverty, social diversity, demographic pressures, and expansion of the geographic space. As a result of this, the governments face immense challenges when it comes to creating and sustaining political order. Insight on the factors behind this tragic security situation in Sub-Saharan Africa is curtailed by the little information available about this region. With the region now generating global attention, experts in the tourism sector are now attempting to track and disband the network of perpetrators behind these acts. However, their analysis provides limited information as to why these economies—among the materially poorest and least developed in the world, and until not so long ago was marked by their security and social peace—are now on the edge of collapse [32]. On the same note, although Muslims represent the majority of the population of this region, the dominant ideologies of this religion feature their categorical refusal of social, religious, or political violence. However, there have been increased religious tensions in recent years (for instance, Boko Haram in Nigeria, Cameroon, and Chat), and experts have found it difficult to offer satisfactory explanations for the present issues being faced in the Sahel. These issues have cost governments of the region huge costs, especially in the area of violence bleeding damages to their existing infrastructures [32].



While there seems to be little that can be done to avert these contemporary security issues in the region, it is still important to make efforts towards mitigating its costs. Aside from the immediate and tragic loss of lives caused by these ongoing conflicts, it is also important to accord a substantial amount of attention to the economic and political ramifications. The impact of such on democratic governance throughout the region cannot be over-emphasized. This is because addressing the challenges of underdevelopment and insecurity in the Sub-Saharan region has been accompanied with the trends of autocratic and authoritarian rules in the Niger [33] with this feature becoming increasingly entrenched in Chad [33]. The impact of increased policing and security on the economic systems cannot be ignored as well, as it would amount to increased costs and potentially undermine the region’s promises on development, serving as a motivation for actors to engage in the political economy of conflict.



Aside from the direct cost that comes with added security personnel and their activities, one also needs to look at the indirect cost of security as potentially yielding devastating effect on the limited economy of this region. The tourism industry of the Sub-Saharan region that was once bubbling is now struggling as a result of political instability, facing a near collapse as a result of the ongoing security challenges. The challenges faced by the governments of this region are huge—more significant than what they have faced in past decades [33]. Although the government seem to show capacity with respect to confronting these challenges, it is also important to highlight the obvious risk of taking these issues for granted. Even the major international interventions that are focused on security have failed when it comes to addressing deteriorating security challenges in this region, and the impacts are still evident.



In essence, there exists a negative nexus between security challenges and development in the Sub-Saharan region [33]. The security issues of the region are drawing back development through infrastructural damages and added costs of running government as well as securing these economies from further conflicts. Thus, it is important that care be taken prior to any decision to securitize or militarize the region. In a bid to further demonstrate this nexus, Ajodo-Adebanjoko [34] focused on the political economy and national security implication for resource-based conflicts in Nigeria. He found that Nigeria is submerged in conflicts over the ownership, access to, and distribution or competition of natural resources like petroleum and agricultural lands, with the resulting impact being conflicts that undermine the human rights, democracy, national security, and economy of the country. This is a case similar to those in other parts of the Sub-Saharan Africa region.




2.3. Governance and Economic Development: On the Side of Accountability


In the twenty-first century, accountability has become of paramount importance as it ensures effective and efficient allocation and utilization of natural resources [35,36,37]. Notwithstanding its importance, governments normally face challenges in managing these natural resources because they consider the concept of accountability as ambiguous and theory and practice seem to be disconnected [38,39]. However, there has been a global shift from top-down approaches of managing natural resources to localized measures like cooperative tactics and collaboration [40,41,42,43]. Accountability is made manifest at the core of these novel measures, and it is one of the principles that can be used to assess good governance [44,45,46]. Accountability can be defined differently. It can be viewed as: (a) the allocation and acceptance of responsibility for actions and decisions; and (b) demonstration of whether or not the accepted responsibilities have been met [47]. As a result of the need to meet the accountability target, the top-down approach has continued to manifest itself with political leaders producing reports that are in line with Global Best Practice guidelines, ignoring the influence of local communities [48]. On the same note, even when the local communities are engaged, it is not clear as to whether their views are being included in these accountability reports [49]. Therefore, although there are numerous studies on accountability as defined by civil society, states, and international organizations [50,51], little effort has been made to incorporate the localized conceptualization of this concept like participation, ownership, and trust.



On the side of natural resource management and use in Africa, accountability has been exacerbated as a result of the tension between decentralized and centralized forces, together with fragmented policies [52]. In accordance with Reed et al. [53], when nations lack the right institutional framework and fragmentation, they face challenges with ensuring accountability for their natural resources. This is one of the major problems with Sub-Saharan Africa, which is characterized by the lack of appropriate institutional frameworks and fragmentation. Even in cases where such exist, the government seems to be in control and the lack of independence of these institutions also keep them at the mercy of government’s interest. Therefore, establishing accountability in this region seems difficult.



On ensuring effective and efficient levels of accountability across systems that are used to manage natural resources, Brewer et al. [46] pointed out that it is important to have the right process for governance. This has led to the definition of government as the systematic process of building cognitive and structural social capital based on trust and aligned with solidarity through collective cooperation and actions, creating social inclusion and cohesion of the citizenry and other stakeholders in decisions centered on fostering accountability. Graham et al. [54] offered similar view by defining the concept of governance as the interaction between the processes, structures, and traditions that determine the exercise of power and responsibilities, the process of taking decisions, and how the citizens and other stakeholders are being catered to. In any case, what is generally agreed is that a systematic understanding of how accountability births good governance is still lacking within the context of natural resource management in Africa [55]. Essentially, what is understood from these discussions is that there exists a nexus between governance and economic development, with accountability moderating this relationship [55]. That is to say, good governance based on accountability will yield a positive influence on the economic development of states.




2.4. The Nexus: Governance, Natural Resources, Security Threats, and Economic Development


Since the decolonization era, there have been extensive studies on the governance of natural resources and conflicts (security threats) in developing economies. African states are known to be trapped in multidimensional and multifaceted civil violence as a result of this, with Kaldor [56] and Le Billion [57] terming it as “resource war” or “oil war”, with the ongoing environmental and strategic oil conflicts in Nigeria as a classic example. The Niger Delta region in Nigeria has been experiencing this kind of war since 1994. Different scholars also point to the fact that natural resources have played pivotal roles in the history of armed conflicts, especially within the African region. Still adopting Nigeria as an example, the country’s oil wealth has been more of a problem for years, instead of a source for economic development and social security [57,58,59]. In the political agenda, themes of resource conflicts, both the security and environmental, all occupy a crucial place especially among the countries of the world endowed with natural resources [60,61]. States, communities, and grassroots are increasingly becoming conscious and this has influenced the potential and actual impacts that human activities yield on the ecosystems [62]. In the Sub-Saharan region of Africa, the complex realities of resource politics are made more manifest because of the conflict between stakeholders, especially between the international oil companies (IOCs) that are backed by the state and the communities where they operate.



In these communities where resources are deposited, supported by their civil society organizations and multinational environmental activists, governments are continuously being challenged about sustainable development and environmental protection. This is mainly as a result of these bodies becoming concerned about the damages that these explorers cause on their communities and environments [63]. This has brought about different patterns of protests, which ranged from demonstrations across the streets to taking the workers of these multinational corporations hostage. However, many of the countries in this region, which are active implementers of the traditional “custodian” paradigms, are increased, becoming authoritarian in the way they attend to the demands of these communities. Ironically, governments are known to hand over heavy state interventions on the basis of democracy, economic stability, and national security [64,65]. Considering that some of the countries in the region, such as Nigeria, are heavy producers of natural resources used in powering the global economy, post-violence impacts on economic, political, and strategic developments have brought these countries to the forefront of energy, development, security, and environmental focus both on the local and international scenes [66]. Conflicts manifest not only on these countries that are founded on the traditional custodian paradigm, but also in those that have fragile social structures imposed originally on those colonized, and inherited following independence. The intellectual elites or inheritance elites that took over governance following independence did so with enormous greed and the need to make sure that the survival of the state in a world that has increasingly become competitive were among the elements that fused together to increase the level of natural resource-based conflicts in this region [66].



On a similar note, it was asserted by Bannon and Collier [67] that countries with valuable natural resources are more likely to have violent secessionist movements, and oil is considered to be exceptionally dangerous. Good examples include Biafra (Nigeria), Aceh and West Papua (Indonesia), Katanga (Democratic Republic of Congo), and Cabinda (Angola).



Supporting this assertion, Collier, Hoeffler, and Söderbom [25] conducted research that was based on a new set of data during civil wars and conflicts that occurred from 1060 to 1999, and came up with the conclusion that main causative factor for conflict is natural resources. The explanation for this can be found in normal severe grievances such as lack of political rights, high level of inequality, and divisions in the religious and ethical dimensions of the society. Within the Sub-Saharan context and that of other developing nations, Klare [68,69] offered a good insight on extortion of natural resources, like the case of diamonds in Sierra Leone and Liberia, oil in Nigeria, timber in Cambodia, and cocaine in Colombia [25,70]. Since the end of the Civil War, resource conflicts represent one of the most explosive phenomena that have defined many African economies in their extractive sense. Since then, the majority of these economies have been forced to cope with issues like intractable conflicts [71], resource wars [68], new wars [72], states that have metamorphosed into complex political emergencies [73,74], blood diamonds, securitization of resources, and petro-violence [74]. All those negative terms are used by scholars to describe the conflicts related to resources in Africa.



Thus, it is generally agreed that the abundant natural resources in Africa, together with their management, remain the main source of conflicts in the region—including the blood diamond conflict of Sierra Leone and Liberia, Nigeria’s oil conflict in the Niger Delta region, the rebellion going on in the Northern part of Niger Republic because of uranium deposits, to the issues in the Democratic Republic of Congo and Angola, countries that are very rich in resources but seem to be constantly under conflict. The picture here seems to be that in Africa, wherever or whenever they discover extractible natural resources, conflicts will emerge between the state and host communities in relation to who should maintain ownership. Similarly, it was opined by Klare [68,69] that majority of the countries ravaged by war and under constant conflicts are rich in resources. These issues seem to arise mainly over the years to conflict extractive economies blessed with natural resources and strategic minerals; however, there is a failure to avert the possibility of declining into incapacitating war and violence, and this phenomenon is described as the “paradox of plenty” [71].



Considering its effects, violent resource-based conflicts are known to birth underdevelopment, poverty, despair, human displacement, and diseases. This is completely the opposite in situations where natural resources are used for eradicating poverty and are employed for social and economic development. The expectation is that where resources abound, those that have these resources are at the advantage of utilizing them for their own good by reinvesting the funds generated through sales and also deploying the resources where they are needed within their sphere. However, in the Sub-Saharan region, the reverse has been the case with these resources constituting the main factor behind underdevelopment [63]. Take Nigeria for instance; the country’s oil constitutes the main cause of its underdevelopment. While Nigeria is one of the most powerful countries in the African continent, the conflict at the Niger Delta region constitutes a threat to its stability and unity. While the country has produced oil for over 50 years, this has not resulted in the expected socioeconomic development. In the Niger Delta region, as well as other parts of the country, oil exploration is known to pollute the environment with spillage in most cases left unattended to (at least on the immediate level); these oil spills normally lead to fire, causing partial or total destruction of vegetation in the affected areas, and this will inflict more poverty on the communities where these issues happen [75].



Essentially, the nexus between governance, natural resources, security threat and economic development in the Sub-Saharan region is well established. It seems that where the resources abound the most, conflicts abound the most. This conflict is normally brought about by the struggles of ownership between the host communities and state (governance); the resulting effects are negative for security and economic development of these states [63]. However, the studies are mostly theoretical than empirical, thus it becomes imperative to empirically investigate the nexus among these variables with the aim of guiding the policy makers in SSA countries in ensuring a sustainable economic development in the region through the consideration of governance, security threats, and natural resources.





3. Methodology


Data


This study employed a data panel that was comprised of forty-five (45) “Sub-Saharan Africa” countries and covered the period from 2007 to 2020. The period covered and the countries included are subject to the availability of data in respect of the variables utilized in the study. Meanwhile, in order to enhance the time series efficiency, owing to the short span of the available series, the data are converted to quarterly series from the original annual series via utilization of interpolation approach. Literature suggests the conversion of data in this kind of situation, and as such the approach of some studies in converting annual data to quarterly was followed [76,77]. The fundamental equation for Chow–Lin disaggregation of n annual data to 4n quarterly data is presented as follows:
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In Equation (2),   y ^   denotes the (4n × 1) vector of disaggregated quarterly data, ya is the observed (n × 1) vector of annual data, X is a (4n × k) matrix of k predictor variables, V represents (4n × 4n) covariance matrix of quarterly error terms ui,     u ^  a  =  y a  −  X a    β ^  a    is an (n × 1) vector of residuals from annual regression of the data.



In our study, governance, natural resources, and security threats were employed to determine the economic development in SSA countries. The governance (gov) was measured with “government effectiveness”, which captures the “perceptions of the quality of public services, the quality of the civil service and the degree of its independence from political pressures, the quality of policy formulation and implementation, and the credibility of the government’s commitment to such policies” [78]. The index ranges from −2.5 (weak) to 2.5 (strong). The natural resources (nat_res) were measured using the “total natural resources rents (% of GDP)” as a proxy. As for the “security threats” (sec_thr), it was measured using the “security threats index” which considers this variable as a threat to a state, threats such as “bombings, attacks and battle-related deaths, rebel movements, mutinies, coups, or terrorism. The security apparatus also takes into account serious criminal factors, such as organized crime and homicides, and perceived trust of citizens in domestic security”. The index of this variable ranges from low (0) to high (10). The dependent variables which is the economic development was measured using “Gross capita product” (GDP) as a proxy. The GDP was measured using the “GDP per capita (constant 2010). While the natural resources and economic growth indicators are sourced from “World Bank Development Indicators”, the government effectiveness and security threat indexes are retrieved from “the Global Economy Indicators”. Moreover, in order to ensure that the GDP conform to the measures of other variables, it was converted to natural logarithm prior to the analysis”.





4. Method


Our study considered the panel ARDL/PMG to be one of the frequent used heterogeneous panel data estimators, however, this model has been criticized by some studies based on its inability to address the “cross-sectional dependency” issue [79,80]. Thus, “Cross-Sectionally Augmented Autoregressive Distributed Lag (CS-ARDL)” was employed in addition to the panel ARDL/PMG [79,81]. In reference to literature, the linear and average cross-sectional of both the dependent and independent variables were combined to capture the cross-sectional correlation in the error term [79]. These authors echoed further that both the “mean group (MG)” and “pooled mean group estimation (PMG)” are utilized in the CS-ARDL estimation. Meanwhile, note of earning was sounded that the time dimension (T) should be large enough so that the cross-country unit could be calculated for each. In addition, for the validity of the estimations to be guaranteed, the lagged cross-section average should be sufficient enough for inclusion.



Moreover, extant literature suggests that time series equations are estimated separately for each unit in the MG estimates, while the coefficients across units can be estimated as the unweighted average of the calculated coefficients [81,82]. The studies opined that there is an absence of restrictions that could be imposed by MG on the cross-sectional parameters. Thus, different intercepts and coefficients could exist, owing to the affordability of the highest degree of heterogeneity by the MG. However, the technique was criticized on the ground that it could be inefficient for a small cross-country dimension (N) [83]. Moreover, MG is prone to any unit outliers who could greatly alter the mean of the unit coefficients [83,84]. Based on this viewpoint, Pesaran et al. [85] considered panel ARDL/PMG to be an alternative. Over the years, this approach has been employed widely in several empirical studies owing to its being an intermediate process between the mean and pooling methods of estimations [1,2]. According to Cavalcanti et al. [81], Odugbesan & Rjoub, [1], and Odugbesan & Rjoub [2], a two-step procedure is involved in the estimation of PMG. First is the estimation of long-term slope coefficients jointly across units in the panel via concentrated likelihood techniques. Secondly, the intercept, short-term coefficients, the speed of adjustment, and the error variance are estimated through maximum likelihood on a unit-by-unit basis owing to the long-term slope coefficient estimation. Odugbesan and Rjoub [1] stressed that the “PMG are restricted to be homogeneous across the cross-sections”, but allow for heterogeneity. Similarly, Samargandi et al. [84] observed that some consistency in the estimation of short-term coefficients across units averaging each of the unit’s coefficients is being provided in the use of the PMG approach owing to its lagged cross-units dimensions.



Meanwhile, Cavalcanti et al. [81] and Samargandi et al. [84] opined that some conditions like the existence of a long-term relationship among the variables of interest should be fulfilled before using the PMG approach. This condition can be ascertained through the examination of the negative and significance of the “error correction term” (ECT) coefficient [1,2]. In addition, the dynamic specification should be largely augmented so that the independent variables can be considered exogenous. Moreover, the resulting residuals from the estimation must be serially uncorrelated. However, some studies suggested that the selection of the preferred estimation between MG and PMG approaches should in reference to the imposition of homogenous slopes for the estimated long-term parameters.



In reference to a study, it was suggested that “if the long-term coefficients are, in fact, not equal across countries, the MG estimates of the mean of long-term coefficients are consistent in restrictions while the PMG estimates are inconsistent” [83]. However, “if the homogeneity restrictions are valid, estimators that impose cross-country constraints dominate the heterogeneous ones in terms of efficiency” [83]. However, “when the long-run coefficients are the same for individual units, both MG and PMG estimates are consistent, which only the latter is efficient” [84]. Subsequently, our study considers the PMG approach to be the best available compromise for consistency and efficiency most times in reference to some studies [1,2,81,84]. Therefore, our study empirical model is based on the panel “ARDL and CS-ARDL model specifications”. The panel ARDL model’s error correction model is mathematically presented as follows:


   Δ  y it  =  ω i    +  α i    (  y  i , t − 1     −  θ i ′   x  i , t − 1     ) +   ∑   j = 1   p − 1    ∅  i j    ∆  y i , t − j     +   ∑   j = 0   q − 1    δ  i j   ∆  x  i , t − j     +  ε  i t     



(3)




where in Equation (3) yit is the economic development (GDP) for country i at time t. xit is a 3 × 1 vector of explanatory variables; governance (gov), natural resources (nat_res), and security threats (sec_thr). θi denote “the long-term equilibrium relationship between xit and yit while ϕij and δij capture the short-term dynamics between variables”. αi represents “the speed of adjustment of the economic development to the long-term equilibrium”. Meanwhile, terms in brackets denotes the cointegration relationship between xij and yit.



Irrespective of the exogeneity or otherwise of the independent variables, the slope heterogeneity is accounted for together with different orders of integration in the variables in the conventional panel ARDL. Meanwhile, some studies observed that if the cross-sectional correlations in the errors are not accounted for, there could be some problems [1,86]. In view of this, Chudik et al. [87] posits that the problem could be addressed through the use of panel CS-ARDL, which is believed to be sufficient owing to its augmentation of the right-hand side variables set with “cross-sectional averages” of the independent variables, dependent variables, and series of their lagged values. These additional terms are meant to address the “cross-sectional correlations in the error term”. Thus, Equation (3) is modified and presented as follows:


   Δ  y  i t   =  μ i    +  α i    (  y  i , t − 1     −  θ i ′   x  i , t − 1   +  α i  − 1     ɲ i     y ¯  t  +  α i  − 1    ʎ i ′      x ¯  t  ) +   ∑   j = 1   p − 1    ∅  i j    ∆  y i , t − j     +   ∑   j = 0   q − 1    δ  i j   ∆  x  i , t − j     +   ∑   j = 0   p − 1    v  i k   Δ     y ¯   t − j   +   ∑   j = 0   q − 1    ʎ  i k   ∆     x ¯    t − j     +  ε  i t      



(4)







The cross-section average of yit and xit are denoted by   y ¯  t and   x ¯  t. In Equation (4), the short-term and long-term behavior of the “cross-sectional correlation” is distinguished. Moreover, only the level parts of “cross-sectional averages” are included in the “long-term equilibrium” relationship in parentheses which is in line with the suggestion of Eberhardt & Presbitero [88]. The long-run coefficients associated with yit and xit, that is θi, and the rate of adjustment back to equilibrium, αi, are the main coefficients of interest. In order to ensure completeness, the short-run coefficients ϕij, and δij are also reported.




5. Empirical Findings


5.1. Descriptive Statistics


The descriptive statistics of our study are depicted in Table 1. From the table, it shows that the average GDP (gdp_con) for the SSA countries is $2532.84; the government effectiveness (gov) seems to be weak with an average index of −0.74; natural resources (nat_res) has an average of 12.85% of the GDP; while the security threats (sec_thrt) seems to be high, with an average index of 6.81. Further analysis of the table reveals that the standard deviation for the variables is not extremely high, which is an indication of relative dispersion of the data close to their mean, while the normality test as revealed in the table indicates uneven spread of the data.




5.2. Unit Root Test


Though, the validity of the panel ARDL approach is certain irrespective of the order of integration of the variables, i.e., I(0) or I(1), however, the variables’ predictive potential should not be lost [1,2,18,85,89,90]. Thus, our study employed both LLC and IPS root tests with the view of ensuring that no variable in our model is I(2) as well as ensuring the validity of our model, even though some studies have shown the lack of unit root test in the pre-estimation for ARDL approach. The results for the unit root tests are presented in Table 2. The table shows that the LLC confirms all the variables to be stable at level, with the exception of security threats (sec_thrt) which become stable at first difference. Similarly, IPS confirms the exception of security threats to be stable at level while becoming stable at first difference. In summary, it is evident that based on the two tests, the variables in our model are either I(0) or I(1), and none is I(2), which is an indication that the model used in this study is correct.





6. Cointegration Test


In order to maintain a consistent long-term equilibrium between the variables utilized in this study with the aim of preventing a false gradient in our estimation, the “Westerlund Cointegration Test” [90] was performed to estimate the joint integration. This test consists of four tests, which are the Gt and Ga (first two tests) that test the null hypothesis with no common integration, and the Pt and Pa (the second two tests) that combine in at least one unit to test the alternative hypothesis [1]. The results from these tests are presented in Table 3, which shows that economic development as the dependent variable has a long-term integrative relationship with governance effectiveness, natural resources, and security threats. This is as a result of the three of the tests that reject the zero hypothesis and suggest an existence of long-term relationship. Suffice it to say that, the “Westerlund Panel Cointegration Test” shows that the variables in our model complement each other.



Long and Short-Run Causality Estimates


As stated earlier, owing to the sensitivity of the MG to the unit outliers and potential inefficiency when the cross-units dimension is not large enough, we considered PMG estimation and present the results derived from the ECM specification in Equation (1) in Table 4 (column 2). As presented in Table 4 (column 2), the long and short-run coefficients for governance (gov), natural resources (nat_res), and security threats (sec_thrt) are presented. The determination of the ARDL model lag order according to Loaya and Ranciere [91] generally involves a trade-off between enough length and “over-extension”, which is due to few time-series dimensions. It is worth noting that several studies have applied different approaches to lag selection, and a sizeable number of them have imposed a common lag structure for all dimensions [87], while Arnold et al. [83] and Cavalcanti et al. [81] suggested that the lag selection should be in accordance to information criterion. In view of this, the lag selection in this study is through BIC, which is subject to a maximum lag of 2 on each of the explanatory variables in our model and resulted in the model incorporating a single period lag on each variable as presented in column 2 of Table 4.



The upper part of Table 4 shows the long-run coefficients of the independent variables in our model which indicate that government effectiveness (1.38), natural resources (0.03), and security threats (0.22) have a positive and significant long-run causal relationship with economic development in SSA countries. This finding is an indication that a change in government effectiveness, income from natural resources, and security threats will contribute significantly to the economic development of Sub-Saharan African countries in the long-run. Moreover, the short-run results as presented in Table 4 (lower part) shows that only natural resources show a significant causal relationship with economic development in the short-run; meanwhile, the finding revealed that the coefficient is significant at 10% confidence level. Lastly, the ECT coefficient (−0.06) is statistically significant at less than 1% significance level, which indicates that the systems return back to equilibrium in case of a shock that causes disequilibrium, and in addition, reveals a stable long-run cointegration among the variables in the model.



Subsequently, the validity of the PMG estimation was subjected to a cross-sectionally independent test which was examined through “cross-section dependence (CD) test”. Specifically, according to Odugbesan & Rjoub (2019), the correlation coefficients between the time-series for each of the dimensions in the panel were utilized. CD statistic is standard normally distributed under the H0 of cross-section independence; thus the H0 is rejected when the p-value is less than 0.05. This is an indication that the PMG estimator failure to address the “cross-units dependence” renders the accuracy of PMG estimates liable to bias. In order to address this shortcoming, the CS-ARDL approach was employed, which involves the inclusion of additional lagged cross-sectional averages of both the dependent and independent variables in the estimation.



In reference to the studies of Chudik & Pesaran [79], Eberhardt & Presbitero [88] who suggested a lag length of 2, while Chudik & Pesaran [79] opined that the lag length should not exceed 3, thus, our studyselected 2 lags for our estimation. The results are presented in column 3 of Table 4. Under the CS-ARDL estimates, the H0 of cross-sectional dependence in the Pesaran CD test is not rejected, which is an indication that any “cross-sectional dependence” caused by common factors have been addressed when the regression is augmented with the lagged cross-sectional averages. Owing to this, the estimates under the CS-ARDL model were preferred in this study.



The results presented in column 3 of Table 4 shows that the estimated coefficient of ECT (−0.944) is negative and significance, which is consistent with previous studies that for a system to show the ability of returning to equilibrium in the cause of a shock, the ECT coefficient must be negative and significant [1,2,18]. The negative coefficient and significance of the ECT coefficient of our estimates is an indication that our system will return back to equilibrium in the case there is shock in the model. Moreover, the negative and significance of the ECT coefficient indicate a stable long-run cointegration among the variables in the estimation. The estimates result, as presented in upper part of Table 4 (column 3) shows GOV, Nat_res, and Sec_thrt to have positive and significant coefficients. The result shows that a change in government effectiveness, rents from natural resources, and security threats will significantly cause positive and significant changes in the economic development of SSA countries in the long-run at 1%, 5%, and 5% significance level respectively. Differently from the PMG estimates for the short-run, the CS-ARDL shows all the variables to be significant in the short-run. It is worthy to note that the use of the CS-ARDL model, as presented in column 3 of Table 4, suggests that the problems of cross-section averages largely reduce residual cross-section dependence, as evident in the CD statistic (−0.565) and p-value (0.621). This is an indication that estimates from the CS-ARDL estimation are valid and devoid of any bias.





7. Conclusions


This study empirically examined the implications of governance, natural resources, and security threats on economic development with evidence from Sub-Saharan African countries based on dynamic heterogeneous panel estimations. In today’s globalized world, understanding this nexus is critical for ensuring and sustaining development in the Sub-Saharan African region, and the development in view is not just from the angle of economic development, but also with respect to general improvement of the welfare of citizens and residents in this region. It has become imperative to understand the underlying fundamental factors that influence economic development in this region, as well as the role that governance, natural resources, and security threats play in developmental strategies. Thus, GDP was utilized as dependent variable, while variables like effective governance, security threats, and natural resources were adopted as the independent variables, and they were measured using yearly data but were converted to quarterly to enhance the frequency, and analyzed based on PMG and CS-ARDL estimators.



The panel group analysis revealed a long-run causal relationship between government effectiveness (1.38), natural resources (0.03), and security threats (0.22) on economic development in SSA countries, a relationship that is statistically significant and positive. These findings indicate that a change in the government effectiveness, income from natural resources, and security threats will contribute significantly to the economic development of Sub-Saharan African countries in the long-run. In the short-run, only natural resources showed significant causal relationship with economic development; meanwhile, the finding revealed that the coefficient is significant at 10% confidence level. Lastly, the ECT coefficient (−0.06) is statistically significant at less than 1% significance level, which indicates that the systems return back to equilibrium in case of a shock that causes disequilibrium, and in addition, reveals a stable long-run cointegration among the variables in the model. Unfortunately, no empirical study has been conducted in the past, within the context of this study, although many extant literatures suggest similar views with the results obtained [25,57,58,59,70]. These literatures suggest that effective governance, security threats, and natural resources yield both short-run and long-run impacts on economic development of Sub-Saharan African nations.



In line with the findings from this study, it is imperative for the government and stakeholders in the region to pursue policies that yield sustainable economic development with potential long-run results, instead of focusing on short-term results. These measures should begin with improved country-level governance policy that will reduce security threats and see to the effective management of natural resources. Secondly, the cash inflow emanating as a result of this measure should be channeled to sustaining the improved security levels, human capital development, and improving policies and programs geared towards sustaining effective management of natural resources. The need to develop human capital is based on the understanding that it will drive down the effects of security threats and poor management of natural resources, as well as creating the right stream of next generation leaders that will sustain these improved country-wide developments. On the last note, the effective governance policies that are found to yield long-run effects on sustaining economic development should be further strengthened in order to ensure that the rule of law will continually prevail. This will also help enhance transparency in government dealings, reduce (potentially eradicate) corruption, avail conductive business regulatory environment, and provide citizens with the opportunity of living in a country that is free of war/terrorism. In any case, it must be stated that sustainable economic development is only attainable in the Sub-Saharan African countries only when adequate policies grounded in research are put in place to attend to the issues that have been revealed in this study [1,2].



Meanwhile, this study’s limitation liesin the choice of only governance effectiveness to measure governance, whereas governance was measured from six dimensions [1], in which governance effectiveness is just one of the dimensions. For this reason, it would be interesting to explore the other five dimensions or develop an index for better understanding the contribution of governance to the economic development of SSA countries. In addition, subsequent studies can utilize another innovative panel data estimator to confirm the validity of estimates from this study, as a way of improving the method used in this study.
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Table 1. Descriptive statistic.






Table 1. Descriptive statistic.












	
	GDP_Con
	GOV
	Nat_Res
	Sec_Thrt





	Mean
	2532.84
	−0.74
	12.85
	6.81



	Maximum
	20,532.95
	1.06
	59.21
	10.00



	Minimum
	208.07
	−1.85
	0.000
	1.50



	Std. Dev.
	3459.39
	0.610
	11.40
	1.72



	JB p-value
	1468.84
	39.23
	347.30
	8.85



	Obs.
	2520
	2520
	2520
	2520







Note: GDP_con = GDP per capita (Constant $2010), GOV = government effectiveness, Nat_res = rent from natural resources, Sec_thrt = security threats.
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Table 2. Unit Root Tests.






Table 2. Unit Root Tests.





	

	
Levin, Lin & Chu Test

	
Im, Pesaran and Shin W-Stat




	
Variable

	
Level

	
1st Diff.

	
Level

	
1st Diff.






	
GDP_Con

	
−13.03 ***

	
-

	
−9.52 ***

	
-




	
Gov

	
−5.36 ***

	
-

	
−2.77

	
-




	
Nat_res

	
−10.24 ***

	
-

	
−3.85 ***

	
-




	
Sec_thrt

	
−1.41

	
−16.45 ***

	
1.71

	
−12.26 ***








Ho: Panels contains unit roots. *** indicate 1% significance level.
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Table 3. Westerlund Cointegration Test.






Table 3. Westerlund Cointegration Test.





	Test
	Panel





	Gt
	−2.30 *



	Ga
	−4.45 **



	Pt
	−22.21



	Pa
	−9.54 *







Note: *, ** denotes 10% and 5% significance level respectively.
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Table 4. Estimated results of long and short-run effects.






Table 4. Estimated results of long and short-run effects.





	

	
PMG

	
CS-ARDL




	
No. of Lagged

	
1

	
2






	
Long-run Equation

	

	




	
GOV

	
1.38 *** (0.04)

	
0.935 ***(0.029)




	
Nat_res

	
0.003 ** (0.001)

	
0.007 **(0.0037)




	
Sec_thrt

	
0.22 ***(0.008)

	
0.765 **(0.0178)




	
Short-run Equation

	

	




	
ECT

	
−0.06 **(0.093)

	
−0.944 ***(0.183)




	
  Δ  GOV

	
0.064 (0.037)

	
0.327 ***(0.0474)




	
  Δ  Nat_res

	
0.0082 ***(0.00069)

	
0.13 **(0.077)




	
  Δ  Sec_thrt

	
−0.002 (0.02)

	
1.329 **(0.405)




	
Constant

	
0.39 **(0.204)

	
0.124 ***(1.83)




	
Obs

	
2520

	
2520




	
Pesaran CD

	
13.421

	
−0.565




	
p-Value

	
0.000

	
0.631








Note: **, *** denotes 5%, and 1% significance level respectively. Values in parentheses are standard error.
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