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Abstract

:

Most studies erroneously conclude that financial engineering occurs only within the purview of private institutions. This study defies this claim and affirms an equal public prerogative. It proceeds to innovate a financial re-engineering (F-Re) axiom expressed by the foundational, fundamental, and finance pillars (FFFps). This is encapsulated in a quadrant (Q), with which it is believed Africa’s accelerated development can be harnessed. Exploratorily, in addition to the visual and matching path analyses, this study provides a clear path in Q1–4, showing how Africa should re-engineer citizens’ priorities using deliberate development finance principal strategies going forward.
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1. Introduction


The continent of Africa has often been referred to as the world’s gold mine. Given her abundance of oil—crude oil, petroleum, natural gas, and petroleum products, metals and minerals—iron, ore, phosphates, aluminum, and uranium, precious metals and minerals—gold, diamonds, and platinum, wood products—timber, fisheries, agriculture, and natural reserves, the continent’s abundant financial resources cannot be over-emphasized [1,2,3,4,5,6]. Despite the abundance, several studies still claim that the continent remains among the poorest globally and that her development and advancement remain elusive [4,5,7]. Refs. [7,8] claimed that about half of its population lacks decent living standards and lives below USD 1.90 per day. In addition, there are incidences of poor or bad governance, leadership crisis, political instability, financial mismanagement/wastage, and misallocation which have bred insecurity/war, poor health systems, poor educational systems, housing shortfalls or inadequacies, high illiteracy levels, poor/inadequate energy supply, a lack of technology, and corruption which have contributed to the slow advancement of Africa [7,8]. Regrettably, this situation has not abated [7].



In a bid to suggest a way forward, there is a need to structurally re-align and re-engineer the continent’s development path, leveraging the paradigm of development finance (DF) principles and practices [8,9,10]. Although financial engineering mantra has dominated the debate among many scholars as an innovative change tool, especially at the level of the private sector, few have agreed to its incorporation into the way public institutions perform their obligations to citizens. In fact, most studies erroneously conclude that the private sector (especially financial institutions) has a monopoly on engineering financial innovativeness. This thinking is not only shallow, but births this study’s financial re-engineering (F-Re) conceptualization axiom [8,9,10,11,12,13]. Thus, to re-engineer is to rejig the foundational principles underlying a developmental process.



It is noteworthy that the snag of the recent pandemic exposed the fact that global financial sophistication can be hampered, especially when left totally in the hands of the private innovators, to say the least, to a less sophisticated Africa [14,15]. An example is visible in the way China swiftly maneuvered during the pandemic [16,17]—an indication that the institution of government needs a full grasp of citizens’ foundational lives and needs patterns in finance, social, economic, food, education, and health [14,18,19,20,21]. This cannot be over-emphasized in the rejigging phase of Africa’s advancement.



To re-engineer Africa’s financial resources for all-inclusiveness and development, [22,23] claimed that a new strategic financial optimization is imperative. Refs. [23,24,25] corroborated this line of thought when they mentioned that the world’s economic development trajectory typically sits on three financial pillars: the foundational (basics), fundamental (signs/indicators), and financial pillars (driver) (FFFps), i.e., human development finance, capital finance, and technological finance [22,23,24,25]. While it appears that some emerging countries such as the developed East Asian group (called the Asia Tigers), the emerging Southeast Asia group (called the Asia Cubs), the BRICS economies, and a few countries in Africa are making noticeable progress, as evident in the foundational pillar (food, shelter, education, and health), to a larger extent, the progress of the fundamental (technology/innovation and infrastructure finance) and capital finance pillars (financing development) appears slow. This is because the former (foundational), which serves as the major driver of sustainable development (fundamental), has not received prioritized allotment [26,27]. The questions now are: Does this same scenario hold in Africa? Does Africa have any known and sustained records of FFFp investment? What is the state of her financial provisions to basic living needs—food, shelter, education, health, and energy? How well has Africa financed its knowledge economy to harvest future gains? What is the level of Africa’s investment finance in citizenship? Is infrastructural development deeply rooted? How much of her capital is human development driven? Evidently, these questions and more are summed up in [4,5,6], which asked, “why is Africa poor?” This is despite the continent supplying a composite of approximately 87 percent of natural mineral resources, including agriculture, to the rest of the world.



As a result, rather than being swayed by the euphoria of sophistication that describes development (indicators) among the advanced economies, and that of the private sector, this study unveils an F-Re approach as a pivotal tool designed to re-cultivate Africa’s advancement process, re-visits the need for public financial innovativeness, especially in the up-coming big data generation, and provides a financial quadrant solution path (FFFP) for development.



Thus, this study describes F-Re and development finance (DF) as government-deliberate actions aimed at providing a basic economic foundation through identifying and supplying for citizens’ basic needs and systematically channeling its financial resources to achieve all-inclusion.



In the words of [28]:




“With every passing day in Africa, a gazelle wakes up knowing he must outrun the fasted lion or perish. Likewise, a lion stirs and stretches, knowing he must outrun the fastest gazelle or starve…”





Without equivocation, this study is aimed at applying the advantages subsumed in the concepts of F-Re and DF to practically provide a new visible-path solution that re-engineers development patterns for Africa. It intellectually stimulates discussion using an F-Re axiom enshrined in a Quad on how financial resources in Africa can be re-engineered for practical results. Objectively, it situates this by identifying the constituency of F-Re and DF in the quadrant and provides explanatory metrics for future decision-making for Africa.




2. Literature Review


2.1. The Concept of Financial Engineering (FE)


A plethora of studies claim a private institutional monopoly of the concept of financial engineering and its associated computational, technological, and quantitative simulations [29,30]. Thus, the concept is seen as private institution (i.e., financial) biased [31,32,33,34,35,36,37,38,39]. On the one hand, the concept is viewed simply as innovation or re-innovation of financial products and associated accessories, i.e., technology [40,41,42]. On the other hand, some describe the concept as eclectic, containing the application of various disciplines such as statistics, mathematics, engineering, computer science, financial economics, and business analytics to the application of finance-related issues. Others view the concept simply as the interplay of risk management in the financial market and the financial system as a whole [43].



In all, and by implication, financial engineering connotes an act involving the adoption and simulation of related and allied fields of study (especially engineering, computing, and mathematics) for solving finance-related issues. Examples include the design of an automated teller machine, the debit card, credit assessment simulation machine, business analytic tools, international swift transfer, mobile money, digital money, internet banking, crowdfunding, forex transactions, point of sales, derivatives, and crypto currency, to mention a few. In fact, [42] affirmed that the development of financial engineering is inescapably linked to the development of other field of studies which serve as tools for financial interactions, manipulations, simulations, determination, and decision-making. It is also recorded that the act of perfecting counting led to the design of the counting machine which, ultimately, metamorphosed into today’s computer system.



The study (Scheme 1) describes F-Re and development finance (DF) as government-deliberate actions aimed at providing a basic economic foundation through identifying and supplying for citizens’ basic needs and systematically channeling its financial resources to achieve all-inclusion. Simply put, this study re-engineers the financial engineering concept associated mainly with the financial institution/private sector. It thus re-engineers a reset of Africa’s government priorities in its FFF pillars. At first, a clarification is made between the F—foundational, F—fundamental, and F—finance pillars (FFFP). Thereafter, F-Re quadrant modeling is espoused for adoption. Notably, the FFFP is not the inverse of the ideas that propel development (especially the past and ongoing policies across the continent), but differs in priority attention en route to the same purpose. However, the study finds its roots in Maslow’s and Hertzberg’s basic assumption theory of what motivates growth, i.e., what satisfies now and what later comes to satisfies. In other words, unsatisfied needs are basics (foundational) and, when left unsatisfied, distort the fundamentals (signs/indicators) because financial provisions are wrongly allocated—a typical scenario for most African countries [16,17,43,44].




2.2. Development Finance (DF)


Literally speaking, the concept of DF is a combination of two words—development and finance. On the one hand, development connotes every visible manifestation of good living standards socially, economically, and environmentally envisioned by public drive [45,46,47,48]. On the other hand, finance connotes a broad spectrum of theories, principles that guide effective and efficient use of financial resources to achieve prioritized and nominated units of development [45,48]. In this way, finance is pivotal to development—human, capital, and innovation.



However, being a new concept, its clear definition is still vague and devoid of consensus [43,47,48,49,50]. Broadly speaking, its basic meaning covers a greater spectrum of not just financing development but associated linkages. For instance, there are basics: sourcing, allocating, disbursing, utilizing, monitoring, supervising, managing, controlling, evaluating, and re-evaluating of financial resources for nominated but prioritized developmental needs [31]. Also, there are tools of engagement—financing, investments, debt, loans, credit, bonds, shares, equity, dividends, collateral, guarantees, venturing, remediation, bill, and trade money—as well as the visibility of the engagement in communities—rural, urban, towns, and cities—and industries—private, public, and private–public partnership [26,43].



Put together, ref. [49] describes DF as ‘efforts by local communities to support, encourage and catalyze expansion through public/private investment in physical development and redevelopment and or business and industry’. It goes further to say that DF is dedicated to programs expected to provide solutions to pending challenges. In doing this, public authorities are expected to be proactive in leveraging public resources to solve, maintain, and sustain the basic needs of the society.




2.3. Africa Development Finance Outlook


Arguably, no one fundamental pillar has been to Africa’s advantage over time. The recent studies of [11,18,19,51] show that Africa is yet to be on the radar of the minimal development benchmark, while [1,2,7,8,9,10] ask the critical question of ‘why Africa is poor’ despite it supplying 87 percent of the world’s natural and mineral resources. As a measure to address the foundational pillar proposed in this study, and as highlighted in the Oxford Poverty and Human Development Initiative OPHI in 2019, three key indicators of health, education, and living standards are segmented into nutrition, child mortality, years of schooling, school attendance, cooking fuel, sanitation, drinking water, electricity, housing, and assets, attesting to the fact that Africa only leads after Asia as the continent with the poorest people living below USD 1.90 a day [11].



At the macroeconomic level as well, the continent recorded overall real per capita growth of less than 5 percent in the last decade [1,2,4,8]. That is, 3.3 percent growth in 2005, up from 2.4 in 2000, −0.4 percent growth in 2016, and 1.1 and 1.0 percent in 2017 and 2018, respectively [2,4,8]. In addition, Africa’s food imports stand at USD 35 billion yearly with the expectation of a rise of USD 111 billion by 2025 [2,8].



Regionally, across the West, there was a rebound of economic growth of 3.8% in 2022, up from the previous 3.5% in 2021 [1]. Conversely, Southern economic growth performed slightly below expectation, barely reaching 2.7% in 2022 [1,52,53,54]. Ref. [55] affirmed that this was largely due to South Africa’s slow growth because of civil unrest, natural disaster, renewed anti-immigrant protest, cost of living and energy crises, and intense adverse weather. In Central Africa, [56] attests to an improved real gross domestic growth of 5%; however, fiscal spending was −1.8%. North Africa recorded a moderate economic growth of 4.1% in 2022, compared to 5.4% in 2021 [57]. However, this growth was not uniform across the countries within the region. Lastly, in East Africa, [1,58] reported a decline in economic growth from 4.7 to 4.4 in the years 2021 and 2022, respectively. This was largely due to global slow growth, high consumer prices, and adverse weather conditions.



Summarily, a comparative study of advanced economies and emerging China indicates that governments took deliberate action in financing the foundation—education, health, food, housing, and energy—that ultimately yielded the desired indicators as we have it today [6,7]. For instance, America, China, and many other European countries have consistently maintained double-digit funding of basics (foundation). In Africa, fewer countries have this record, and not for that length of time [6].





3. Material and Methods


This is an exploratory study. Exploratory research explores an area of study that has not been previously studied in depth or is new [59]. It also allows the researcher to present a new line of thought with which further development can be reached. In addition, an exploratory research method is adopted to ask and answer pertinent questions that are not well defined, under-investigated, and/or poorly understood [60,61,62,63,64,65]. Thus, to proceed, the study presents descriptive information of the explored concept using visuals and tables. Both provide the summation of a 10-year (2012–2022) trend and a corresponding visual analysis. Subsequently, the study develops further a visual abstraction called the F-Re quadrant (F-Re Quad), labeled Q1–4. For clarity, the F-Re Quad represents the foundational, fundamental, and finance (FFF) pillars of a four-sided item. Q1–Q4 are assigned equal weights of 25 percent, arranged in order of assumed scale-of-development priorities. Thereafter, each of the items is explored and explained for justification of inclusion in the scale. Thereafter, the study creates a matching path analysis in an attempt at justifying what needs are expected to be basics (i.e., foundation) compared to the needs that merely reflect them (fundamental/indicators), which mainly unveils the true development finance priorities.




4. Discussion


An attempt is made to explain and justify the need for Africa’s development finance priorities to be re-engineered. Ab initio, the study proposes a principal strategy—foundation, fundamental, and finance pillars encapsulated in a quadrant labeled Q1 to Q4—which is believed to serve as the pivotal drive. However, prior to this, the study presents some basic data across all countries in the continent and where each one stands in an attempt at justifying their development finance priorities. Additionally, common fundamental indicators are presented in the table as well. This, to a large extent, unveils where the rest of the finances were being allotted over the period in review.



The information in Table 1 attempts to beam a light into justification of the funding of basics—foundational and fundamental—as proposed in the study. A cursory glance indicates the total population in each country (2022 updated estimates) and education expenditure for a ten-year period (2012–2022)—combined education expenditure at all levels: primary, secondary, and tertiary levels. Also presented, is the domestic health expenditure per capita for the same period for all countries. Invariably, this excludes foreign health tourism expenditure incurred by public and private individuals across all levels. Population by multidimensional poverty level as a percentage of total population—PMP—is also presented. Here, data are for the current year (2022) and are as analyzed by [3,18]. Similarly, the Gini index is also presented. The Gini index tells of the level of inequality in a country, and it is measured based on +1 or −1 (100%). The closer it is to 1, the higher the level of inequality in a country. The number in parentheses represents the year in which the Gini measurement was calculated. These data are also sourced from [55,57,58,65,66].



4.1. Government Finance Provision (% of 10-Year Average) across Africa for Basics


Again, the study makes a visual plot of each government’s financing provision as a percentage of the ten-year average across basics—education and health. These are represented by Figure 1, Figure 2, Figure 3, Figure 4, Figure 5, Figure 6, Figure 7, Figure 8, Figure 9, Figure 10, Figure 11 and Figure 12. A glance at Figure 1 indicates that Burkina Faso spent the most, 18.32% as a percentage of the ten-year average. This is followed by Burundi with 17%, Cote d’Ivoire with 15%, Algeria with 13%, Cameroon with 11%, Benin with 9%, Botswana with 8%, and CAR with 7%. In Figure 2, Ethiopia has the highest financing provision of basics at 20% of the ten-year average. This is followed by Cabo Verde—17%, Congo Republic—16%, Gabon—13%, Congo DR—12%, Djibouti—9%, and Egypt Arab Republic—3%, while that of Eritrea is not provided. Going forward, in Figure 3, Equatorial Guinea financed education to the tune of 29% in ten years, Lesotho —12%, Ghana, Guinea, and The Gambia—11%, Kenya, Liberia, and Guinea-Bissau—8%, while the percentage financed by Libya is 0%. In Figure 4, Namibia, Madagascar, Mozambique, Mauritius, Niger, Mali, and Malawi have double-figure financing percentages of 18%, 13%/13%, 12%, 11%/11%, and 10%, respectively. The rest have a percentage below double digits, with 6% for Morocco and Mauritania. In Figure 5, all countries have a double-digit finance provision except for Nigeria with 6% of the ten-year average, Sudan with 1%, South Sudan with 4%, and Somalia with 2%. Others values are: Senegal—22%, Sierra Leone—21%, Eritrea—17%, Sao Tome and Principe—16%, and Rwanda—11%. Likewise, in Figure 6, South Africa, Togo, Zimbabwe, Tanzania, Zambia, and Chad appear to have double-digit figures at 15%/15%, 14%/14%, 12%, and 10%. However, Uganda and Seychelles stand at 9% each, while Tunisia has 2%.



Similarly, for domestic health financing per capita as a percentage of the 10-year total, Figure 7, Figure 8, Figure 9, Figure 10, Figure 11 and Figure 12 provide each country’s provision. Specifically, in Figure 7, Botswana is the largest provider to the tune of 48% for the period under review. This is followed by Algeria at 33%. Angola’s provision is 9%, and Burkina Faso and Cote d’Ivoire have 3%, while Benin, Burundi, and Cameroon have 1% each. In Figure 8, Gabon, Cabo Verde, Egypt, and Djibouti maintain double-digit figures at 36%, 28%, 12%, and 10%, respectively. Others values are: Ethiopia—2%, Congo DR—1%, Congo Rep—7%, and Comoros at 3%. Furthermore, in Figure 9, Equatorial Guinea is the highest provider for the period at 29%. Also, Lesotho’s provision is 23%. Ghana and Kenya stand with 15% each. However, single-digit provision is traceable to Guinea at 3%, The Gambia at 4%, Guinea-Bissau at 2%, and Liberia at 4%. In Figure 10, Mauritius and Namibia hold double-digit provision at 42% and 35%, respectively. Mauritania holds a 4% record, and Mozambique and Malawi hold a 2% record, while Niger, Madagascar, and Mali hold a 1% record accordingly. In Figure 11, Eswatini holds a record of 51% domestic health spending of a 10-year average. This is followed by Sao Tome and Principe at 19%. Others have a single-digit record: Nigeria—5%, and Rwanda, Sudan, and Senegal hold a record of 7% each, while Sierra Leone and South Sudan hold a 0% and 1% record, respectively. Finally, Figure 12 shows that Seychelles holds the highest record at 50%, South Africa comes next at 29%, and then Tunisia at 13%. The rest are single digit—Zambia and Zimbabwe stand at 2% a piece, and Uganda, Tanzania, Togo, and Chad also hold 1% a piece.



This spending typically reflects these countries’ performance and achievement at all levels. Invariably, this spending, in total, falls below the desired amount pivotal to drive the desired development, especially when compared to other climes like China, with a total finance provision of USD 30985.1 million (education) for the same period and USD 4080 million spent on health between 2011 and 2020 [46,55,58,59,60,61].




4.2. The F-Re Quadrant (Foundational—Fundamental—Financial Pillars (FFFP))


The F-Re Quad (Q) is divided into four sides, each assigned the same weight of 25 percent of prioritized government financing expenditure. Also, each of the Quads is divided into a group of two metrics. There are basics (foundational)—that is, those human basic needs (building blocks of the society) with which human existence (society) becomes inhabitable. This, the study calls the foundational pillar (Q1). Items in Q1 represent the basics of food, shelter, education, health, and energy. Similarly, the remaining three Quads (Q2–Q4) are called fundamental/signs/indicators, which derive their performance from the functional activities of the foundation. Here, they include Q2—standard of living, economic prosperity, and economic advancement, Q3—technology, innovation, manufacturing, and production, and Q4—poverty, unemployment, inequality, and insecurity. The whole Q is seen as a strategic model in F-Re, which can be propelled by development finance principles (Figure 13).



	
Quad 1.






Food: This provides basic minerals and vitamins that ensure that humans function optimally in their day-to-day activities. It is the essential fuel for life’s sustainability. With its adequate supply and availability, human stimulating ability becomes enhanced. Likewise, access to good, cheap, nutritious, and affordable food through deliberate finance ensures free flow of human activities, and, by extension, a nation’s productivity. This means that a country with an abundant supply of good, quality, and affordable nutritious food to its citizens can avoid any form of fundamental indicator (such as the hungriest/poorest/food insecure nation), as in the case of integrated food security—IPC/Cadre Harmonize classification [52,62]. For instance, on record, DRC, Nigeria, Ethiopia, South Sudan, Somalia, Sudan, Niger, Kenya, Burkina Faso, Chad, Mali, Angola, Mozambique, Guinea, Madagascar, Mauritania, Benin, and Cabo Verde lead in that order in Africa in the IPC/Cadre rating as the nations in acute food insecurity [66,68,69].



Shelter: This is a basic life need. It is also found in Q1’s foundational pillar. Shelter represents affordable/decent housing provision to all citizens, irrespective of income level or status. Housing provision is essential to living, and governments at all levels must ensure its provision through adequate financing of the sector. Shelter qualifies as basic infrastructure that aids productivity for the ultimate advancement of every nation. Again, according to [15,20], Africa faces a 51 million shortfall in housing deficits.



Education: This is the basic building block of society. Good, quality education enhances the ability of an individual and a nation to develop adequate mental capacity and capability to make informed decisions towards the general benefits of all [67,70,71]. Education is the wheel that drives the development capabilities of nations. In fact, it is often said that education is a life-long learning process [31,72,73]. The more individuals and a nation learn and unlearn, the better their ability to improve existing benefits for themselves and mankind. However, today, education in Africa is under threats of all forms [52,55]. For instance, in the West and Central Africa Republic, 75 percent of 38 million out-of-school children are found in Burkina Faso, Chad, Democratic Republic of Congo, Mali, Niger, and Nigeria, while 89 percent are from the poorest quintile and never attended school or dropped out of it [55,58,72]. By implication, Africa loses 75 percent of the vibrant knowledge contribution to growth that would have been achieved should this percentage have been educated. A deliberate attempt to educate all as proposed in the foundation Q1 is essential going forward.



Energy: This represents a basic amenity that enhances the effective functional ability of other items such as those at homes, schools, and health centers and in industry and transportation. This is placed in Q1 because it can be used as a tool to propel other fundamental measures. Presently, about 600 million (43%) people out of 1.3 billion in Sub-Saharan Africa lack access to electricity [73,74,75]. In other words, there is a need for deliberate financing provision for its development owing to its pivotal linkages with other sectors—hence, it is placed in Q1.



	
Quad 2.






Quad 2 is a direct consequence of what happens in Q1. For instance, a less/non-hungry nation, a healthy citizen, an informed population, and abundant availability of energy for productivity are immediate indicators of a progressive society—fundamentals.



Standard of Living: This is often used as a measure of how individuals, and, accordingly, a country, fair in their ability to provide basic items to the teeming population. Often, these items will include food, shelter, education, health, and energy. If this is so, then every government’s attention should be channeled to Q1 to achieve this indicator.



Economic Boom: A boom refers to a time of abundance—social, economic, and environmental—with natural/mineral resources, prosperity, advancement, and much more. However, a period of boom in mineral or natural resource abundance or otherwise without adequate man-manning capacity/capability fostered through education will need to import experts who have quality expertise occasioned by the quality education he/she has received. Doing this requires that Q1 is adequately financed to serve as a tool of economic boom.



	
Quad 3.






This third Quad is also referred to as a fundamental Quad. Items listed here are a direct translation of Q1. By implication, innovation, technology, manufacturing, and production are in Q3. In other words, the ability to innovate, invent, manufacture, and produce is weakened by the absence of a sound educational process, found in the foundation pillar, that propels innovative thinking [47].



Innovation: Although there has been no consensus on the definition of innovation, it has been viewed from the angle of application of critical thinking envisioned in an educational system to create value, add value, reduce cost, transform old products to new, and develop technology and non-technological actions [27,36,39,41,47,65,75]. Innovation, technology, manufacturing, and production are all end-products of critical and systematic steps brought about by studying as envisioned in the education seen in Q1. Thus, with adequate funding for education, technically, the ability to innovate will be unleashed [47].



Technology: This is often referred to as the application of scientific principles to solving human problems [39,41,66,68,75]. How technologically advanced a nation is is based on its educational process, which leads to the application of science knowledge to solve problems. Today, there is no one specific technology that is entirely African.



Manufacturing: This represents an act of making goods either by hand or machine [36]. When goods are manufactured on a large scale, it breeds potential exchange and income. The number of goods manufactured and sold has a direct relationship with the growth and development of a country. Invariably, the tenet of manufacturing requires a technical and educational foundation. Without this, it becomes difficult to manufacture at a low cost and become competitive. This process can only be thought through using the process found in Q1.



	
Quad 4.






This is the last quad in the F-Re model, and it contains poverty, unemployment, inequality, and insecurity.



Poverty: This is largely and often described as a state of deprivation of basic human needs [9,18,57,67,69]. Worthy of note is the fact that poverty belongs to the fundamentals in the Quad, which only manifest through unattended causes. Indeed, it is often the flagged indicator of the resultant denial of unattended foundational basics (Q1). On the one hand, poverty occurs because of a government’s inability to access and gauge its causes by providing deliberate funding to items in Q1. Whenever this is missing or inadequate, the resultant indicator refers to the continent’s poor [7,70,71,72].



Unemployment: Like the intended consequences in poverty, the same scenario applies to unemployment. Recall that unemployment occurs not only because there is an absence of graduates, but because the finance process leading to quality education has been compromised. Again, this points to the fact that governments only attend to symptoms and not causes—basics, as in Q1. When education is accessible to citizens, and it is of a good quality and standard, it indirectly creates employment itself and is not seeking employment.



Inequality: The ability to put forth quality debate will traditionally give way to or reduce inequality. This can only be achieved when attention is paid to Q1. Q1 will technically give way to Q2, and Q3 and Q4 will require less or no attention.



Insecurity: The inability to have quality depth of thought, which can only be brought about through sound education, will breed insecurity and vices. This will cut across life, property, and finance, to mention but a few areas. Hungry individual can be easily lured to vices. Likewise, homeless, uncared for individuals could easily be lured into vices—all in Q4.



Conclusively, the assumed earmarked 25 percent of finance provision across each Quad suggests how concerned authorities and/or governments should share equal attention and finance to achieve each Quad’s goal. Thus, reviews show that, with this act, indirectly, there are fewer deserving Quads compared to the critical Quad. Based on this, the study suggests that the extra resources (25%), which would have been an addition and sufficient for financing the foundation (Q1), targeting avoidance of the attendant fundamentals are insufficient; hence, the continent will continue to grapple with financing its fundamentals rather than making adequate provision for the foundation. Practically, the foundational pillar represents the building block required to achieve and/or avoid both the positive and the negative consequences inherent in the remaining fundamentals—Q2, Q3, and Q4 in the model.



The matching path analysis in Figure 14 further elaborates on the intertwining relationship between the foundational, fundamental, and finance pillars. It describes the importance of the link between them. Here, it shows that all foundational items have a direct relationship with the fundamentals and birth a series of indicators embedded in the fundamental items. For instance, sound and quality education can be used as a catalyst to propel illiteracy reduction, create technology, and increase production, among other things. This also applies to other items in the foundational list. Further, food availability and affordability can be used to catalyze hunger reduction and mental wellness. Shelter, health, and energy are all items that can catalyze the standard of living, wellness, and industrialization.





5. Conclusions


5.1. Summary of the Findings


This study has exploratorily and painstakingly thought through how Africa can achieve her development path going forward. This process birthed a new concept in financial re-engineering (F-Re) against the popular mantra of financial engineering, which seemingly has been monopolized by the private sector. The F-Re thus proffers Quads 1–4 as a panacea using development finance practices. From this, it proposes deliberate development finance priority of basics—foundational financing compared to financing fundamentals (indicators)—called the FFP pillars. With this, the study provides a defiant, known path to unravel the unknown. It queries, rejigs, and beams a light into the already established traditional prototype with which Africa pursues her development agenda, providing an alternative to achieving prioritized development actions.




5.2. Policy Implication


The following policy implications are expected from the study. First, African governments will be well informed of prioritized development spending and channel such energy towards that direction. Second, governments across the region will have the ability to identify and cut waste, especially in areas that need no funds but to which funds are allocated yearly. Third, rather than avoiding fundamental indicators like most countries/continents with the highest illiteracy level and countries/continents with the highest mortality rate and unemployment, a deliberate financing of the basics—foundational finance—has the potential to knock off these unfavorable indicators.




5.3. Limitation of the Research


This study is limited in scope as it only considers a ten-year (2012–2022) period to reach it conclusion. Likewise, owing to the sensitivity of relevant information that would have further improved the quality of the study, we were limited in data availability.
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Scheme 1. Ref. [18] provided the stages involved in the development of financial engineering over time. This period dates from 1501 to the present modern-day 21st century. Notable in these periods are the stages associated with financial and technological innovativeness or development, often ascribed to private institutional development. 
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Figure 1. EEx % 10-year average. 
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Figure 2. EEx % 10-year average. 
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Figure 3. EEx % 10-year average. 
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Figure 4. EEx % 10-year average. 
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Figure 5. EEx % 10-year average. 
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Figure 6. EEx % 10-year average. 
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Figure 7. DHEpc % 10-year average. 
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Figure 8. DHEpc % 10-year average. 
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Figure 9. DHEpc % 10-year average. 
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Figure 10. DHEpc % 10-year average. 
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Figure 11. DHEpc % 10-year average. 
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Figure 12. DHEpc % 10-year average. Source: Authors’ computation of data from World Bank Development Indicator (2023a,b,c) [64,66,67] and Alkire et al. (2022) [25]. 
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Figure 13. F-Re quadrant—the building blocks. 
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Figure 14. The matching path analysis. 
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Table 1. Basic government finance data information.
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	Country
	Indp. Day
	Pop.
	EEx (10-Year est.)

(USD)
	DHExpc (10-Year est.) (USD)
	PMP (%)
	Gini Index





	Algeria
	1962
	44.7
	159.3
	1519.07
	1.38
	27.6 (11)



	Angola
	1975
	51.3
	68.71
	389.89
	51.10
	53.3 (15)



	Benin
	1960
	12.91
	118.43
	60.51
	66.80
	37.8 (18)



	Botswana
	1966
	2.34
	97.54
	2216.51
	17.22
	53.3 (15)



	B. Faso
	1960
	21.51
	183.19
	125.82
	84.19
	47.3 (18)



	Burundi
	1962
	12.89
	211.69
	48.14
	75.10
	38.6 (13)



	Cameroon
	1960
	27.9
	141.39
	50.82
	43.59
	46.6 (14)



	Cabo Verde
	1975
	0.58
	149.99
	825
	46.07
	n/a



	CAR
	1960
	5.58
	90.62
	25.22
	80.41
	56.2 (08)



	Chad
	1960
	17.41
	118.36
	56.96
	84.17
	37.5 (18)



	Comoros
	1975
	0.84
	48.32
	78.8
	37.26
	45.3 (14)



	Congo Rep.
	1960
	5.97
	144.09
	216.77
	24.27
	48.9 (11)



	Congo DR
	1960
	42.1
	107.13
	21.64
	64.52
	42.1 (12)



	Cote d’Ivoire
	1960
	29.39
	186.87
	157.1
	46.07
	37.2 (18)



	Djibouti
	1977
	1.12
	82.9
	276.34
	n/a
	n/a



	Egypt Arab Rep.
	1922
	104
	71.1
	344.36
	5.24
	31.5 (17)



	Eq. Guinea
	1968
	1.67
	349.71
	469.06
	n/a
	n/a



	Eritrea
	1993
	
	n/a
	36.67
	n/a
	n/a



	Ethiopia
	n/a
	123
	174.49
	4.69
	68.74
	35 (15)



	Gabon
	1960
	2.39
	116.22
	105.42
	15.60
	38 (17)



	Gambia, The
	1965
	2.42
	126.48
	6.06
	41.71
	35.9 (15)



	Ghana
	1957
	33.48
	126.81
	24.44
	24.64
	43.5 (16)



	Guinea
	1958
	29.6
	130.61
	4.82
	66.21
	29.6 (18)



	Guinea-Bissau
	1974
	2.11
	92.62
	3.16
	64.40
	34.8 (18)



	Kenya
	1963
	50.6
	125.5
	25.12
	37.48
	40.8 (15)



	Lesotho
	1966
	2.31
	149.89
	45.05
	19.60
	44.9 (17)



	Liberia
	1847
	5.3
	95.59
	6.44
	52.32
	35.3 (16)



	Libya
	1951
	6.81
	n/a
	n/a
	2.00
	n/a



	Madagascar
	1960
	29.61
	169.39
	6.79
	69.08
	42.6 (12)



	Malawi
	1964
	20.41
	132.35
	7.33
	49.88
	38.5 (19)



	Mali
	1960
	22.59
	144.39
	7.18
	68.33
	36.1 (18)



	Mauritania
	1960
	4.73
	86.37
	17.29
	58.45
	32.6 (14)



	Mauritius
	1968
	1.26
	163.86
	203.50
	n/a
	n/a



	Morocco
	1956
	36.67
	80.01
	56.94
	6.34
	39.5 (13)



	Mozambique
	1975
	31.62
	168.98
	7.78
	73.14
	54 (14)



	Namibia
	1990
	2.6
	241.51
	168.81
	40.88
	59.1 (15)



	Niger
	1960
	26.21
	141.45
	6.94
	90.97
	37.3 (18)



	Nigeria
	1960
	218
	61.81
	9.69
	46.42
	35.1 (18)



	Rwanda
	1962
	13.25
	110.4
	14.10
	48.82
	43.7 (16)



	Sao T. and Principe
	1975
	0.23
	164.32
	36.46
	11.71
	40.7 (17)



	Senegal
	1960
	17.7
	221.38
	13.05
	50.83
	38.1 (18)



	Seychelles
	1976
	0.1
	109.46
	415.86
	0.87
	32.1 (18)



	Sierra Leone
	1961
	8.61
	218.84
	5.52
	59.22
	37.2 (18)



	Somalia
	1960
	17.6
	20.48
	n/a
	n/a
	n/a



	South Africa
	1931/1994
	59.89
	189.35
	241.88
	6.26
	63 (14)



	Sudan
	1956
	46.87
	12.48
	13.58
	52.33
	34.2 (14)



	Swaziland
	1968
	1.17
	175.68
	96.83
	19.21
	54.6 (16)



	Tanzania
	1964
	61.74
	171.94
	11.20
	57.07
	40.5 (18)



	Togo
	1960
	8.85
	184.2
	6.80
	37.6
	42.4 (18)



	Tunisia
	1956
	32.8
	22.67
	105.38
	0.79
	32.8 (15)



	Uganda
	1962
	42.7
	112.01
	5.16
	57.17
	42.7 (19)



	Zambia
	1964
	57.1
	146.18
	21.21
	47.91
	57.1 (15)



	Zimbabwe
	1980
	50.3
	167.25
	19.26
	25.80
	50.3 (19)







Source: Authors’ computation of data from World Bank Development Indicator (2023a,b,c) [66] and Alkire et al. (2022) [25]. WHO (2023) accessed from http://uis.unesco.org; http://apps.int/nha/database; http://apps.who.int/nha/database (accessed on 17 October 2023). Note: EEx = education expenditure as a percentage of total expenditure for ten-year average. Pop. = population. DHExpc = domestic health expenditure as a percentage of total expenditure per head—ten-year average. PMP = population of multidimensional poverty as a percentage of population. Gini Index = coefficient measure of the level of inequality (income/consumption) in a range of 0 to 1. The number in parentheses represents the calculated year per country. n/a means not available or not provided, or missing.



















	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).








Check ACS Ref Order





Check Foot Note Order





Check CrossRef













media/file13.jpg
EEX % 10YRAVG

Seychelle
Zimbabwe #
14% % O
Zambia
12%

South
Africa

15%

Tunisia
2%

Uganda Tanzania
9% 14%






media/file4.png
EEX % 10YR AVG

Cameroon Algena

COte ] ] (u” 130f0
d'Ivoire
15%

Angola
5%

B.Faso
18.32%





media/file30.png
Matching — Path Analysis

Foundation

Source: Own design

y >

techn
\:log)
S innon

,

@.’l‘m” -

()ieeas
| es

Standa

rdof | Water
living

U

Disease §

‘}3
Wellne | Birth
SS I rate

Manufa ®
cturing

Produc X Techn

| tion ology

Advan

y A Men
Safety "y

Health

Standard 7
of living

Wellne

A

SI0)edIpU] - S[ejUdWEpUN ]





media/file18.png
DHEPC (10YR AVG)

CongoRe
Congo DR _/%, P

1% /‘ i

Gabon

6% g

Ethiopia

2% Eritrea Egypt Ara

1% Rep D]ibouti
12% 10%





media/file21.jpg
DHEPC (10YR AVG)

Morocco
12%

Mauritania
4%

Malawi
2%

Mauritius






media/file31.png





media/file26.png
DHEPC (10YR AVG)

Zambia
29/ Zimbabwe

2%

South
Africa
29%
Seychelles
50%

Uganda
1%

Tanzania 13%

1%

Togo J \_Chad

1% 1%





media/file27.jpg
A

S Fundamental
= Food ! s
= Shelter —>  « Innovation
« Health = Technology
& Basatioh * Manufacturing

Production
* Energy
| o o e N\ |

I

= Standard of living

- l

= Po