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“The nature of the demographic transition and the way it has 

been experienced does much to explain just how human society 

got to where it is today. Differences in this process also help 

explain differences around the world today. Because the 

transition is a global phenomenon, the fact that various parts of 

the world are at different stages of the demographic transition 

helps us chart at least part of the future course among the 

relative newcomers to it. Forecasting the future is always risky 

and uncertain, but identifying the transition as a pathway to 

change enables us to understand more clearly the contexts of 

change to come for many countries” (Lee & Reher 2011, p. 2).  
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1. DEMOGRAPHIC WINDOW OF OPPORTUNITY AND DIVIDEND: DEMOGRAPHIC 

TRANSITION AND ITS EFFECT ON THE ECONOMY 

 

1.1. Relationship between demographic change and economic growth 

 

Does population change have an effect on the economic growth of a country? Theories on this 

association date back to 1798, within a context of political debate, when Thomas Malthus stated 

that “the power of population is indefinitely greater than the power in the earth to produce 

subsistence for man”. Between 1798 and 1826 he published six editions of An Essay on the 

Principle of Population in which he pictured a negative scenario where excessive population 

growth would act as a strain to the limited supply of natural resources, which would in turn 

reduce the capacity for economic growth. Thus, in order to avoid such negative effects, Malthus 

asserted that there were two pathways to control the population: first, through what he called 

“positive checks”, that is mortality increase due to disease, famine, and war; and second, through 

“preventive checks”, which consisted of lowering fertility through moral restriction, including 

abstinence and delay of marriage, and also contraception, and abortion. Hence, Malthus and the 

subsequent Neo-Malthusians (for instance, Coale & Hoover 1958; and Ehrlich 1968) saw 

population growth as a restriction to economic growth. Moreover, the concern that high 

fertility causes poverty motivated being in favour of providing family planning programs in 

developing countries (Merrick 2002).  

On the other hand, a different thought process emerged in the 60’s throughout the 90’s, where 

economists were beginning to reject the pessimist view as economic theory had begun to give 

increasing importance to technology and human capital accumulation (Bloom et al. 2003). Such 

“population optimists” viewed population growth as an economic asset. Kuznets (1960, 1967), 

Simon (1981), and also Boserup (1965, 1981) argued that with population increase, human 

ingenuity and resourcefulness also augmented. In other words, in times of adversity because of 

population growth, humans are stimulated to innovate (Boserup 1965, 1981) and, therefore, 

respond through the development of new technologies (progress on both agriculture and 

industry), as well as through social and institutional innovations (Sen 1999).  

However, optimists took a broader view on the impact of population growth, suggesting a 

multiplicity of external factors that could have either positive or negative economic consequences 

(Bloom et al. 2003). As the authors point out (p. 16), “the broadening of the discussion on 

population growth eventually led to population neutralism emerging as the dominant view in the 

demographic debate”. Thus, taking into account that various studies have suggested that 
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population growth can be detrimental to economic development, or beneficial, depending on 

circumstances; the most recent view, “the neutralists” see rapid population growth as neither 

promoting nor impeding economic growth. The emergence of this view coincided with a 

declining interest in family planning as an instrument of economic development (Bloom et al. 

2003).  

In terms of the empirical analysis on this particular subject, even though earlier studies based on 

shorter time series found little statistical support for strong demographic effects (Kelley, 1988), 

supporting a rather neutral approach, the emergence in the 90’s of a theoretical framework by 

Robert J. Barro concluded that high fertility, population growth, and mortality all exert negative 

impacts on per capita output growth (Barro 1991, 1996; Barro & Lee 1994).  

In turn, a new way of thinking (Chesnais, 1990) suggests that the debate may have been framed 

too narrowly (mostly focused on population size and growth rates), as little attention has been 

paid to a critical variable: the age structure of the population, which changes the way in which 

this issue is interpreted. In fact, taking the age structure into account provides powerful 

confirmation of the age-old view that, when it comes to the determination of living standards, 

population does, indeed, matter, as people's economic behaviour and needs vary at different 

stages of life, changes in a country's age structure can have significant effects on its economic 

performance (Bloom et al. 2003).  

Precisely, the Harvard framework – consisting of several Harvard economists (e.g., Bloom & 

Williamson 1997, 1998; Bloom & Canning 2001, 2003; Radelet et al. 2001; Bloom et al. 2000) – 

emphasized the importance of including in the analysis the age structure concept. Indeed, a series 

of empirical studies based on aggregate level panel data concluded that demographic factors have 

a strong, statistically significant effect on aggregate saving rates (Schmidt & Kelley, 1996; 

Williamson & Higgins, 1997; Bloom, Canning & Graham, 2003; Kinugasa, 2004) and on economic 

growth (Kelley & Schmidt, 1995; Bloom & Williamson, 1998; Bloom & Canning, 2001). In fact, in a 

context of the economic miracle in countries from Eastern and South-Eastern Asia, detailed case 

studies thrived. The results of these analyses provided compelling and consistent evidence that 

the demographic changes were an important contributor to that region’s economic success (Bloom 

and Williamson, 1998; Mason et al. 1999; Mason, 2001, 2005). 

All in all, the focus on “population impacts that take place due to imbalanced age-structure 

changes over the Demographic Transition” (in Kelley & Schmidt 2005, p. 276), indicated that 

population does matter to economic growth. The reasoning behind this analyses is that countries 

with higher proportions of people within the dependent ages (young and old groups) need to 
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spend more resources on them; while the opposite happens when having a higher share of 

working age population, who have more immediate returns (and can save and invest more) (Mitra 

& Nagarajan 2005).  

1.2. Demographic Window of Opportunity and Dividend 

 

 

The changes in the age structure of a population can have an impact on the economic performance 

of a country in the form of “demographic dividends or bonuses”. Such economic impacts occur as 

public expenditure (directed to social programmes - health, education) can be diverted towards 

investment in productive sectors and infrastructure. These benefits will decline once structural 

ageing starts to set in the society (increases in aged dependency burdens) (Pool, 2007). Hence, 

analysing the different periods of the demographic transition can help in understanding and 

identifying how and when a Demographic Window of Opportunity opens, in which a Dividend can 

be achieved (see Figure 1): 

 

1) Pre-transition: high fluctuating death rates and equally high birth rates (Stage 1: low 

rates of natural increase). Before the demographic transition, population growth rates are 

relatively low owing to a combination of high mortality and fertility rates (CELADE, 2007), 

with mortality being especially acute among infants and children.  

 

2) Early transition: high birth rates but diminished death rates (Stage 2: acceleration of 

natural increase). During this early transitional phase, population starts to grow rapidly as a 

consequence of a reduction in the mortality rates (mainly due to medical improvements, 

including health, hygiene, and sanitation, as well as improvements in food production, storage 

and transport), while fertility remains high. As a consequence of the mortality decline – 

especially infant and child mortality1 –, during this stage, the population structure becomes 

increasingly youthful, where the size of “young dependents” is large, compared to the working 

group; hence, there is a high dependency ratio of those aged below 15 years old (Mitra & 

Nagarajan, 2005; Feyrer, 2007) 

                                                           
1 Precisely, the scene changes in the sense that it is not the kind of baby boom in which more babies are born, but 

the one in which more babies survive and mature into children and adults (Bloom & Canning 2011). In fact, 

"Mortality declines were not evenly distributed across the population. Infectious diseases are particularly ruthless 

killers of the young, so their containment had the most powerful impact on the mortality of infants and children, 

which fell earlier and more quickly than mortality at other ages. The larger surviving youth cohorts served to drive 

down the average age of populations” (Bloom et al. 2003, p.26). 
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3) Late transition: declining birth rates (fertility transition2) and low death rates (Stage 3: 

slowing natural increase). In the third phase, there is a reduction in the population growth 

rate as birth rates also start to decline3 while mortality remains low. It is within this stage that 

there is a moment in which the last generation of infants born during the previous stage (a 

relatively large share) grow up, resulting in a bigger share of working age population 

(relatively high in comparison to both the young and old dependents) (Mitra & Nagarajan, 

2005). The consequence is a rapid fall in the dependency ratio. Indeed, it is within this 

particular transitional phase where the demographic window of opportunity opens, as the 

proportion of working age population in the total population becomes the highest, with a 

potential growth inducing impact (Feyrer, 2007). In other words, it is where the working 

population share peaks that the demographic dividend can be achieved (Pool, 2007). 

 

 

4) Post-transition: Equally low death and birth rates (Stage 4). In this stage the population 

growth is negligible or even declines. Thus, the proportion of elder dependents rises relative to 

both young dependents and working age group and it is in this phase that the dependency ratio 

will be higher due to old age population (also called “population ageing”). Moreover, there has 

been increasing attention to the very low fertility observed in most post transitional societies 

(Bongaarts 2002). In this sense, the old aged dependency ratio can be even more accentuated 

in those more developed economies that register extremely low fertility levels, and that will 

have a greater reduction in the share of working age population in the near future.  

 

                                                           
2 See for instance: Van de Walle & Knodel, 1980; Caldwell & Caldwell, 1987; Caldwell, 1997; Dyson & Murphy, 

1985; Castro, 1995; Rosero-Bixby, 1996; Cohen, 1998; Kirk & Pillet, 1998; Casterline, 2001; Heaton et al. 2002; 

Garenne & Joseph, 2002; Bongaarts, 2002, 2003; Lee 2003; Lloyd (ed.) 2005; Grant & Furstenberg, 2007; CEPAL, 

2007; Shapiro & Gebreselassie, 2008; Machiyama, 2010; Garenne, 2011; Bongaarts & Casterline, 2013; among 

others. Moreover, other indicators such as Ideal Family Size (IFS) or the trends in unmet need for contraception 

can complement and explain the trends and pace of the fertility decline (Bongaarts & Casterline, 2013; Basu & 

Basu, 2014). 

 
3There are plenty of explanations and factors behind the fertility decline, some of them being the higher 

educational and employment opportunities for women (which can reduce the time available for childbearing), 

changes in nuptiality and union patterns (towards postponement), or even changes in the family size ideal as a 

consequence of lower infant mortality rates (use of contraception, abortion, family planning availability, or also 

pacing of births). In fact, demographers and social scientists have been engaged in active debate on the causes of 

low fertility and the prospects for further change (Chesnais 1996, 1998; Lesthaeghe 2001; Lesthaeghe & Willems 

1999; McDonald 2000; Bongaarts 2002). Also, Becker (1960) advanced the argument that the decline in fertility 

was a by-product of the rise in income and the associated rise in the opportunity cost of raising children. 
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Figure 1: The Classic Stages of the Demographic Transition (Natural Increase of the Population) 

 

Source: Population Reference Bureau (2004) 

 

As seen above, the Demographic Window of Opportunity is initiated during Stage 3 of the 

Demographic Transition. It appears as the death rates tend to decline before the birth rates. 

Consequently, during this period in which mortality falls but not fertility (Stage 2) a baby boom is 

produced, which eventually ends when fertility rates decline. Economic growth is lowered with 

the baby boom (with the higher expenditure on child care), however, after 15-20 years, these large 

“boom” cohorts reach the prime years for working and saving, and it is within this moment when 

the country has an opportunity to rapidly grow and achieve a “Demographic Dividend”. 

Specifically, as pointed out by Bloom & Canning (2011), this impact can be generated through 

various pathways: 1) societies reallocation of resources from investment in children to physical 

capital, job training, technological progress and stronger institutions; 2) the rise of women’s 

participation in the workforce; 3) boost in savings.  

Up to now the concept defined has been that of the first Demographic Dividend. Nonetheless, two 

phases of the demographic gift have been identified in the literature: a First Demographic Dividend, 

related to the population effect; and a Second Demographic Dividend, related to the productivity 

effect, which appears when the proportion of old age population increases, that is, the moment 

when the ageing of the population starts (Mason 2005, Mason & Lee 2006; Queiroz et al. 2006). In 

this second phase, wealth creation is relatively associated to population ageing, to the extent that 
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consumers and policy-makers are forward looking and respond to the demographic changes 

(Queiroz et al. 2006; Olaniyan et al. 2013). In other words, the prolongation of the retirement 

period, due to rising longevity, means that these economically dependent old aged individuals 

require one or more of the following: a) ownership of capital/savings accumulation; b) family 

support; and/or c) transfers from the state (welfare system). In any case, both dividends are 

related to one another and, as Mason (2005) asserts, the magnitude of the second dividend 

depends largely on how wealth is created during the first dividend. 

 

1.3. When does the Demographic Window of Opportunity open? 

 

A demographic window of opportunity is revealed as fertility rates decline, with a previous fall in 

the mortality rates, and the working age population increases relative to the dependent 

population. Thus, when identifying changes in the population age structure, in order to recognize 

the moment in which such a window of opportunity opens it is necessary to acknowledge various 

elements concerning a population’s birth, death and migration rates, by age and over time. These 

concepts are gathered in the basic demographic Balancing Equation of Population Change (Preston 

et al. 2001), which describes the only possible ways of entering or exiting a population: 

𝑁(𝑇) = 𝑁 (0) + 𝐵 [0, 𝑇] −  𝐷 [0, 𝑇] +  𝐼 [0, 𝑇] −  𝑂 [0, 𝑇] ,  

where N(T) and N(0) are the number of persons alive in the population at time T and at time 0, 

respectively; B [0, T] and D [0, T] are the number of births and deaths, respectively, in the 

population between time 0 and time T, in which the difference between the number of live births 

and the number of deaths in a time period gives the natural increase; I [0, T] is the number of in-

migrations between time 0 and time T; and O [0, T] is the number of out-migrations from the 

population between time 0 and time T. Hence, this equation decomposes the changes in the size of 

the population into four flows, which can be translated into ‘rates’ if the size of these flows 

(number of occurrences) is related to the size of the population producing them.  

In addition to these total rates, which reflect the “person-years lived in the population between 

time 0 and T”, it can be even more appropriate to account for age-specific variation when studying 

demographic events (see Preston et al. 2001 for more information). Namely, depending on the 

demographic outcome being studied, the age selection will be one or another: for example, infant 

mortality and adult mortality can have different patterns. Hence, selecting a suitable age group can 
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give different outcomes in terms of the opening of the Window of Opportunity, and the 

quantification of the potential Dividend.  

Concretely, the opening of the window is related to the fall in the birth rates (preceded by 

decreasing mortality rates, specifically the infant mortality), while its ending is the result of having 

low fertility and mortality rates (both infant and adult rates). In other words, the demographic 

window appears at the beginning of the third stage of the Demographic Transition (late 

transition phase with declining birth rates and low death rates), that is, when a relatively large 

generation of baby boomers grow up and become potential producers, resulting in a bigger share 

of working age population. On the other hand, the window closes at the end of this third stage 

(where both birth and death rates become minimum), thus creating a change in the population 

pyramid or structure with an increase in the share of elderly individuals and decreasing young-

adults, who will have to support the dependent population. 

Nonetheless, this approach for measuring the timing of the Demographic Window can be 

somewhat limited in terms of designating the exact moment of closure, while the opening is more 

straightforward. As it can be seen in Figure 2, in the case of the Developed Regions, the patterns 

for Crude Birth and Death Rates nicely follow the theoretical stages of the Demographic 

Transition, showing the ending of Stage 3 in 1995-2000 approximately (with both rates becoming 

minimum), and the beginning of Stage 4 in 2000-2005 onwards. However, when it comes to the 

Less and Least Developed regions, the story is somewhat different. It appears that the Crude Death 

Rates start to increase before the Crude Birth Rates have reached their minimum (especially for 

the Less Developed). Additionally, the Crude Birth Rates in the Least Developed areas appear to 

not have yet attained their minimum. It seems that there will be a declining trend even beyond the 

2100 scope. Hence, although the Demographic Transition stages offer an excellent approximation 

to the timing of the window, it is important to narrow down the time frame even more so as to 

gain in precision. Thus, several other methods to analyse the timing of the Demographic Window 

are presented next. 

 

 

 

 

 

 



11 
 

Figure 2: Demographic Transition by major economic regions4 

 

Note: The solid line shows the Crude Birth Rates (average annual number of births per 1,000 population), while the dotted line shows the Crude Death 

Rates (average annual number of deaths per 1,000 population). 

Source: Own calculations from the United Nations World Population Prospects (2012) 

 

First and foremost, the window period can be further approximated with the use of proportions. 

The United Nations (2004) definition of the demographic window is the period during which 

the proportion of children and youth (younger than 15 years of age) falls below 30% and the 

proportion of elderly population (aged 65 and older) is still below 15%. Similarly, documenting 

changes in the Working Age Share (WAS) of a population is another suitable means to outline the 

beginning and ending of a positive demographic potential, through the growth and later fall in the 

proportion of working age people. In effect, the level at which the WAS peaks, and for how long in 

                                                           
4As defined by the United Nations World Population Prospects (2012): 

(a) More developed regions comprise Europe, Northern America, Australia/New Zealand and Japan. 

(b) Less developed regions comprise all regions of Africa, Asia (except Japan), Latin America and the Caribbean plus 

Melanesia, Micronesia and Polynesia. 

(c) The least developed countries, as defined by the United Nations General Assembly in its resolutions (59/209, 

59/210, 60/33, 62/97, 64/L.55, 67/L.43) included 49 countries in June 2013: 34 in Africa, 9 in Asia, 5 in Oceania 

and one in Latin America and the Caribbean. The group includes 49 countries - Afghanistan, Angola, Bangladesh, 

Benin, Bhutan, Burkina Faso, Burundi, Cambodia, Central African Republic, Chad, Comoros, Democratic Republic of 

the Congo, Djibouti, Equatorial Guinea, Eritrea, Ethiopia, Gambia, Guinea, Guinea-Bissau, Haiti, Kiribati, Lao 

People's Democratic Republic, Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania, Mozambique, Myanmar, 

Nepal, Niger, Rwanda, Samoa, São Tomé and Príncipe, Senegal, Sierra Leone, Solomon Islands, Somalia, South 

Sudan, Sudan, Timor-Leste, Togo, Tuvalu, Uganda, United Republic of Tanzania, Vanuatu, Yemen and Zambia. These 

countries are also included in the less developed regions. 
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time it remains relatively high, can capture the size of the window. Analogously, another ratio that 

provides similar information is the Ratio of Working Age to Non-Working Age Population (e.g. 

Bloom & Canning, 2011; Bloom et al. 2013; Olsen, 2012).  

In conjunction to this train of thought, it is possible to obtain useful evidence on the window, seen 

as an approximation to the ratio of net consumers to net producers, by measuring the 

Dependency Ratios5. Given that this ratio relates the population group most likely to be 

economically dependent – that is, net consumers – to the group most likely to be economically 

productive, it provides an indication of the potential dependency burden that a country can face 

when advancing through its demographic transition. Precisely, the moment in which the 

dependency ratio falls (as fertility levels decline) and the proportion of working age population 

increases is when the demographic window of opportunity presents itself. It is within this phase 

that a society can make use of those savings – that would have otherwise been transferred 

towards large shares of dependent young population – towards productive investments or other 

social benefits. Besides, if the drop in the fertility levels persists and the share of potential 

producers decreases, that is, an ageing of a population comes about, the rise in the dependency 

ratio can indicate the end of said window. Thus, this calculation can not only give an idea of its 

total magnitude and timing but also if the numerator is disaggregated by age groups then it is also 

possible to differentiate between the population effect (decline in young dependents), that is the 

first dividend, and the productivity effect (population ageing), which would be the second 

dividend (e.g. Merrick, 2002; Mitra & Nagarajan, 2005; Bloom et al. 2007; Assaad & Roudi-Fahimi, 

2007; Basu & Basu, 2014; Cleland 2012; Drummond & Thakoor, 2014). In a more detailed note, for 

example, the equations would be the following: 

1) Total Dependency ratio = 100 x 
(𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑔𝑒𝑑 0−14) + (𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑔𝑒𝑑 65 𝑎𝑛𝑑 𝑚𝑜𝑟𝑒)

(𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑔𝑒𝑑 15−64)
 ; 

 

2) Child/Youth Dependency ratio = 100 x 
(𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑔𝑒𝑑 0−14) 

 (𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑔𝑒𝑑 15−64)
 ; 

 

 

3) Old Age Dependency ratio = 100 x 
(𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑔𝑒𝑑 65 𝑎𝑛𝑑 𝑚𝑜𝑟𝑒)

(𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑔𝑒𝑑 15−64)
 

                                                           
5 The methodological approach for the dependency ratio and its definition are extracted from the United Nations 

World Population Prospects (2012 Revision), and the United Nations methodology sheets: 

http://www.un.org/esa/sustdev/natlinfo/indicators/methodology_sheets/demographics/dependency_ratio.pdf 

(website accessed on April 8th, 2015) 

http://www.un.org/esa/sustdev/natlinfo/indicators/methodology_sheets/demographics/dependency_ratio.pdf


13 
 

In general, the age selections are often established at 15 to 64 for the working age population, 

where the youth dependency ratio would be that of those below the age of 15, while the elderly 

dependents are habitually aged 65+. Yet in some cases the age classifications are somewhat 

different, such as in Mitra & Nagarajan (2005), who use the elderly group 60+, or Basu & Basu 

(2014) who consider the ages 20-64 as the working age population in order to account for 

increasing years of education. Other authors do, however, disaggregate even more so the age 

groups, especially when using a cohort approach with narrower age-ranges and more refined data, 

which allows to observe the degree of turbulence that takes place from population waves and 

depressions as cohorts of varying sizes ‘flow’ through key life cycle stages (see Pool, 2007).  

Along these lines, it is worth mentioning another more elaborate analytical approach in the 

literature that computes Support Ratios, also in terms of producers to consumers, that 

incorporates a weight in its calculation so as to allow for age-specific variations (e.g. Mason & Lee, 

2006; Fürnkranz-Prskawetz et al. 2013). Indeed, this particular method is a much more nuanced 

approach, as it takes into consideration the variation in productivity at different ages as well as 

differences in consumption needs (Oosthuizen, 2015). The main source of information, in this case, 

often comes from consumption and labour income data and, more concretely, its age profiles, 

made available by the National Transfer Accounts (NTA) framework6. In order to construct such 

estimates, the NTA focuses on what is referred to as the generational economy, which is defined as: 

‘‘1) the social institutions and economic  mechanisms used by each generation or age group to 

produce, consume, share, and save resources; 2) the economic flows across generations or age groups 

that characterize the generational economy; 3) explicit and implicit contracts that govern 

intergenerational flows; 4) the intergenerational distribution of income or consumption that results 

from the foregoing’’ (Lee & Mason, 2011: p.7). In effect, the disaggregation is carried out for each 

year of life, adding a weight of the ages according to the consumption and income associated to 

each year of life. Regarding the timing of the window, the onset is also often determined by the 

period in which the support ratios fall or when the share of working-age people increases; while 

the end date is given by increasing dependency ratios and decreases in the proportion of potential 

producers. Likewise, peak moments can be identified, with support ratios becoming minimum for 

instance. All in all, even though this latter specific method overcomes the age concern/limitation 

when using the dependency ratios, as it has no explicit (arbitrary) age cut-offs, for the purpose of 

the present study, the number of countries with NTA data are not sufficient. Moreover, regarding 

                                                           
6 See the National Transfer Accounts Database (NTA), which provides consumption and labor income profiles for 

40 countries (www.ntaccounts.org).  

http://www.ntaccounts.org/
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the NTA profiles for African countries, only 7 countries are available at present: Benin, Ghana, 

Kenya, Mozambique, Nigeria, Senegal, and South Africa.  

 

1.4. Factors that affect the demographic dividend: policy to be implemented 

 

The opening of a demographic window of opportunity does not always guarantee a surge in 

economic growth. Indeed, collecting the dividend is not automatic as the intensity of the age-

structure effect depends on firstly, the speed and magnitude of the demographic transition and, 

secondly, on economic and social conditions favouring to exploit this gift (See Figure 3). 

Primarily, concerning demographic factors, the change and pace of the demographic transition 

depends on the timing and intensity of both the mortality and fertility declines, as well as the 

population inputs and outputs from the countries migration history and present. Secondly, with 

regards to economic and social conditions, various issues have been identified in the literature 

as advantageous for obtaining a better utilization of the Demographic Window of Opportunity: 

institutional setting and political stability7 (Bloom and Canning 2001; Mitra & Nagarajan 2005; 

Bloom et al. 2007); employment levels (Mitra & Nagarajan 2005; Cleland 2012; Olsen 2012; 

Fürnkranz-Prskawetz et al. 2013); the rise of women’s participation in the workforce (Merrick 

2002; Bloom & Canning 2011); education and human capital (Assaad & Roudi-Fahimi 2007; Lutz 

et al. 2008; Cuaresma et al. 2014; Drummond et al. 2014); etc. 

It is possible to recollect examples of countries experiencing different trends with regards to these 

factors. For instance, concerning the decline in birth rates, the transition from high levels (i.e., five 

to eight children per woman) to low levels of fertility (i.e., two or fewer children per woman) can 

span approximately 60 years (or 2 generations) – being considered as a smooth transition –, or it 

can occasionally occur much faster (over 15-25 years, e.g., some Asian countries), or slower (over 

a century or more, e.g., most of Europe), or even stall (e.g., Argentina) (Garenne 2011). On the 

other hand, regarding the economic and social conditions, good governance and judicious public 

policies are required, as evidenced by Latin America when it experienced demographic conditions 

similar to East Asia after 1970, but GDP per capita grew by only 0.7% annually over 1975-1995, 

compared to 6.8% in East Asia (World Bank, 2008; Bloom et al. 2010). A combination of rigid 

labour markets, a relatively closed economy, an inability to attract investment on a sufficient scale, 

and weak governance led to a period of stalled growth in Latin America (Bloom et al. 2010; 

                                                           
7 In this sense, an unfavorable setting can explain the failure of Latin America and the North African countries to 

achieve rapid economic growth. 
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Drummond et al. 2014). In Asia, Merrick (2002) gives examples of successful countries such as 

South Korea and Taiwan; and policy failures in India and Bangladesh (who might not benefit from 

the favourable demographic conditions).  

 

All in all, in order to take advantage of the Demographic Window of Opportunity and increment 

the magnitude of the Demographic Dividend demands the concern from governments and policy 

makers oriented towards areas such as family planning, health, education, gender equality and 

employment generation and political stability. In particular, those actions that permit an increase 

in the capitalization of the Demographic Dividend can be classified8 as follows: 

 

Demographic: 

 Lower infant and child mortality: through the expansion of childhood immunization and 

the provision of safe water and sanitation; access to health services and medical care; 

reduction in levels of malnutrition; increase in mother’s education by enhancing their 

health knowledge; reduction of adolescent pregnancies; limit selective abortions and fight 

against later neglect on daughters; access to information on HIV/AIDS and health 

provision. 

 Encouraging fertility reduction9: access to primary and reproductive health services and 

family planning programs, and to girls’ education; reducing unwanted pregnancies 

through better information and access to contraception; delay in the age at first 

union/marriage; reduction in the prevalence of early and child marriage; entry of women 

in the labour force; gender equality. 

 Tackle adult mortality: for example, in the case of high prevalence of HIV infection, which 

affects primarily the young-adult population, in order to avoid an increase in orphaned 

children and a lack of support for the elderly (in a context of absence of social welfare).  

 Knowledge of migration flows: identify poles of attraction and push-pull factors. 

                                                           
8 The primary source for this section is Bloom, Canning and Malaney (2000); Merrick (2002); Bloom, Canning and 

Sevilla (2003); Ross (2004); Bloom et al. (2007); Lutz et al. (2008); Kautz et al. (2010); Bloom & Canning (2011); 

Olsen (2012); Bloom et al. (2013); Bongaarts and Casterline (2013); and Juhn et al. (2013).  

 
9 As Merrick (2002) states: there is a belief that economic policies determine poverty reduction and that 

contraception is a "private good", where economists argued that the correlation did not necessarily imply causality, 

in fact, the relationship could run the opposite direction - poverty could be the cause of high fertility (poor people 

often want more children because offspring represent wealth, provide household labour and are the only form of 

social security for ageing parents).  
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Economic and Human Capital: 

 Good governance that provides political stability (helping pursue policies with continuity 

and success), institutional quality and efficient infrastructure. 

 Improve human resource capabilities: invest in human capital by providing universal 

primary education, as well as secondary and higher education so as to improve the 

mismatch between skills and labour market needs. 

 Job creation is essential: permitting to absorb large numbers of potential workers in the 

labour market. 

 Open trade policies with open economies: in order to obtain a faster growth during the 

limited time afforded by the window. 

 Policies to generate capital (encourage savings, on the personal level, but also by the 

government and businesses), and attract foreign investments and development assistance 

(efficient financial and labour markets). 

 Improve gender equality: increase female education and labour force participation, as 

more education for women can be translated into more women in the paid labour force. 

 

Overall, the demographic transitions acts as a window of opportunity to earn a demographic 

dividend (Carvalho and Wong, 1999; Pool, 2007), when it is combined with good policies (Bloom 

and Canning, 2001). Thus, Asia’s more favourable outcomes have been attributed to a stronger 

focus on human (education and health) and physical capital as increased employment 

opportunities and higher labour participation rates, including for women, allowed Asia to 

maximize the benefits from the increase in labour force; while, on the other hand, a weak policy 

environment hindered Latin America’s ability to benefit from a demographic dividend 

(Drummond et al. 2014). 
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Figure 3: Demographic Transition, Window of Opportunity and Dividend 

 

Source: Adapted from the overall literature on the demographic dividend. 
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2. POSITION OF SUB-SAHARAN AFRICAN COUNTRIES WITH REGARDS TO THEIR 

DEMOGRAPHIC WINDOW OF OPPORTUNITY AND DIVIDEND 

 

 

2.1. Africa with respect to other regions 

 

The demographic transition has swept the world since the end of the nineteenth century (Galor 

2012), starting in many European countries and parts of the Americas and is currently underway 

in most of the world, and the presumption is that it will eventually affect all countries (Lee & Reher 

2011). As the latter authors suggest, no country has fully completed this process, since mortality 

decline will most likely continue, and population aging lies mainly in the future. Nonetheless, 

concerning the total fertility rates, the majority of countries that have experienced large and rapid 

falls levels towards fertility levels below 2 births per woman are in the more developed countries 

(see Figure 4, first graph), while those nations who are at the opposite side of the spectrum, the 

least developed countries, reveal a later fertility decline starting from much higher levels (above 6 

births per woman) and an expected longer period of reduction over time.  

In fact, if one takes a look at the fertility decline by geographical areas (Figure 4, second graph), 

with regards to the developing regions, it began in the mid-1960s in Latin America and slightly 

later in Asia, the reductions being for both steady, rapid, and with similar paths. In particular, East 

Asia has had the fastest and most pronounced demographic transition in history (Bloom et al. 

2013). On the other hand there is Africa, and more concretely Sub-Saharan Africa (SSA), which is 

still the region that stands as an “outlier” with high fertility rates that are slowly falling. Precisely, 

the fertility transition in Sub-Saharan Africa did not begin until the late 1980s with a fertility rate 

in the period 2005–2010 of 5.1 children per woman, which was still more than double the level 

observed in the other two regions (Boongarts & Casterline 2013).  
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Figure 4: Total Fertility a by major areas and main geographical regions, for the period 1950-2100, expressed 

as children per woman (Medium Fertility Scenario) 

 

 

a: Average number of children a hypothetical cohort of women would have at the end of their reproductive period if they were subject during their whole 

lives to the fertility rates of a given period and if they were not subject to mortality 

Source: Own calculations from the United Nations World Population Prospects (2012) 
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Additionally, the speed of the transition is also lower in Africa than in other regions, mainly due to 

factors such as child mortality, HIV/AIDS and general health, sanitation and immunization 

problems, as well as political instability, wars and high net emigration (Olsen 2012). Still, there is 

significant heterogeneity across the African countries in terms of when they started the transition: 

South Africa, Botswana, Cape Verde, Seychelles and Mauritius have nearly completed the 

demographic transition, in a time frame similar to that of Asia and Latin America (Drummond et al. 

2014). More so, heterogeneity within countries also exists which can be reflected through 

differences between urban and rural areas. In this regard, Garenne & Joseph (2002) found that, in 

most of Africa, the common pattern that emerged from their analysis was an early fertility decline 

in urban areas followed about a decade later by the rural areas. As Eastwood & Lipton (2011, p. 

13) assert, each demographic transition phase “arrives earlier, and proceeds faster, for urban, 

richer, more economically integrated, and less gender-unequal groups and places”. Thus, national 

trends in total fertility or the pace of natural increase can be somewhat misleading, if one does not 

take into account the diversity within the region. 

All in all, not only is Africa behind other regions in terms of the fertility transition, but the 

continent also suffers from other issues regarding the mortality transition. In this sense, the reality 

of HIV/AIDS can thwart the advances and gains achieved in terms of life expectancy and decrease 

in the overall mortality rates, which can also in turn affect the fertility rates10. Precisely, the fact 

that the demographic transition is yet to take place has been provided as one of the reasons 

holding back growth in the region (Bloom et al. 1998; Bloom et al. 2003). However, as Ross (2004, 

p.4) bestows, Sub-Saharan Africa is just starting to enter its demographic window of opportunity – 

under the assumption of declining rates over the next several decades11 – and if these declines 

persist and if governments involved take pro-active actions following to some extent those as from 

East-Asia, “the dividend may become real rather than potential”.  

 

 

                                                           
10If a country suffers a high prevalence of HIV infection, the simple physiological aspect of the disease can also 

affect fertility, as infected women are significantly less likely to give births than non-infected (Juhn et al. 2013). 

 
11In the case of Africa, the decline seems to be smooth and continuous, yet some authors argue (see bibliography of 

Garenne 2011, list from 5 to 16) that in some countries fertility has stalled (yet there is a lot of debate). Fertility 

stalls appear uncommon in African countries (of the 31 countries investigated in earlier studies, only 8 - Ghana, 

Kenya, Madagascar, Nigeria, Rwanda, Senegal, Tanzania and Zambia - exhibited some kind of stall, and mostly of 

short duration - less than 10 years) (Garenne 2011). 
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In fact, according to the United Nations World Population Prospects (2012), the fertility transition 

in SSA has already begun as the Crude Birth Rates (average annual number of births per 1,000 

population) have been following a declining trend from the period 1985-1990 onwards, parting 

from 47.4 births per 1,000 population in the 50’s to 44.8 in the late 80’s, with the latest estimate 

being 39.5 in 2005-2010 (See Figure 5). In effect, even though in all three fertility scenarios the 

pattern is towards a descent in the birth rates, in a context of low fertility the drop would be much 

more pronounced and rapid, whereas the opposite would happen in the high fertility scenario. 

Therefore, in terms of the Demographic Transition, it is possible to acknowledge that Sub-Saharan 

Africa timidly started its third stage of the Demographic Transition during the late 80’s and 

beginning of the 90’s, as the crude birth rates initiated a slow but steady decline. Additionally, 

except for the slight stagnation during the decade 1990-2000, the crude mortality rates have been 

following a solid decrease that is forecasted to come to a halt in the 2040-2045 period (remaining 

rather stable in the high fertility scenario, and gradual and more pronounced increases in the 

medium and low fertility scenarios, respectively, mostly due to the ageing process that would 

come about). It is important to notice that when identifying the window with the demographic 

components of natural increase, it is possible to outline the beginning of said window, and to a 

certain extent its completion with the mortality rates. However, the United Nations (2012) 

forecasts for the birth rates are that of ongoing declines, even beyond the scope of 2100. 

Therefore, if we consider the ending of the window as the moment in which the birth rates become 

minimum, in the case of Sub-Saharan Africa we will still have to wait for newer predictions that 

estimate the lowest fertility rates achieved in the future. 
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Figure 5: Demographic Transition in Sub-Saharan Africa 

 

Source: Own calculations from the United Nations World Population Prospects (2012) 

 

Hence, for any country of interest, pinpointing its demographic transition stages, especially for 

those who have already entered this third stage becomes essential, with its demographic 

components12 of natural increase being the ‘spoiler’ of de window period. Therefore, the next step 

is to narrow down the opening and closure of the window by applying various alternative methods 

in order to provide a more accurate timing with the data available. The first option is to employ 

the United Nations definition of the Demographic Window of Opportunity (United Nations, 2004), 

which delineates the window as the period in which the proportion of children (aged less than 15 

years old) is less than 30%, while the proportion of old aged (65+) is below 15%. The results are 

observed in Figure 6: 

 

                                                           
12 It is also worth mentioning that, as Olsen (2012) points out, there is a lack in the literature when it comes to the 

component of migration, and even more so when taking into account the African context: “Most empirical studies 

analyzing the demographic dividend are based on data aggregated to country level. They have largely ignored 

migration and the role of regional labor market integration, even though increasing youth unemployment is leading 

to emigration of young Africans in the search for job opportunities beyond national borders” (p.3). 
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 Europe entered its demographic window before 1950 and has recently finished it around the 

years 2000-2004 where the proportion of old aged was 14.7%, with Northern Europe having 

trespassed the 15% threshold a decade earlier. Since then, the pattern has been towards a 

significant ageing of the population, not only because of the relative stability in the proportion 

of children around 16% (2005-2100) but due to the relentless increase in the forecasted 

proportion of old aged over time, especially until 2055 (reaching a proportion of 28%). 

Northern America, initiated its window in 1970 and will be closing it in 2015, while Oceania’s 

window is shifted towards a decade later start. Indeed, compared to Europe, both Northern 

America and Oceania are projected to have a slightly younger populations. 

 

 On the other hand, Asia and Latin America follow a similar pattern starting the window 

around 2005 and ending it in 2035 and 2040 for Latin America and Asia, respectively. It is 

rather important to note that the ageing process in Latin America is projected to be the highest 

for all regions. Furthermore, Eastern Asia appears to be a region with a tremendously rapid 

decline in the proportion of children over time, having the earliest onset for the whole Asian 

region around 1985 (see Annex, Figure 6.2) and a striking increase in the proportion of old 

aged, finishing the window around 2025, and a noteworthy ageing of the population in the 

near future. 

 

 Finally, concerning Africa and Sub-Saharan Africa specifically, the pattern is rather distinctive 

with respect to the other major regions. Africa as a unity is expected to initiate its window of 

opportunity much later in time, around 2060, with Sub-Saharan Africa starting in 2065. As 

seen previously with the demographic transition phases (components of natural increase, 

especially fertility rates), it is still not possible to delineate the completion of the window. In 

fact, using the United Nations delimitations, Africa and Sub-Saharan Africa will probably 

surpass the 15% of old aged beyond the year 2100. However, the continent faces notable 

heterogeneity when one takes a glance at the timing by regions. Southern and Northern Africa 

exhibit a similar pattern to that of Asia and Latin America, yet marginally delayed in time. 

Southern Africa is about to open its window of opportunity, in 2015, and close it around 2070, 

while Northern Africa’s window is expected to be somewhat shorter in time, between the 

years 2025-2060. Of the remaining regions, Eastern Africa is expected to be the next in line to 

open and finish its window (2060-2095). Finally, although Middle Africa and Western Africa 

are projected to be the last ones to access the demographic opportunity, in 2065 and 2075 

respectively, they are also the two regions with a question mark with regards to the closing 

date.   
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Figure 6: Demographic Window of Opportunity13 (United Nations definition) 

Source: Own calculations from the United Nations World Population Prospects (2012) 

                                                           
13 The solid line shows the proportion of children below the age of 15, while the dotted line shows the proportion 

of old aged individuals. 
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So far, this method has accomplished the task of identifying the timing, and to a certain extent the 

size of the demographic window of opportunity. Analogously, if one takes a look at the actual share 

of working age population, documenting its changes in the pattern over time can also shed light to 

its timing, and especially the magnitude of the window. In Figure 7 the variation in the Working 

Age Share (WAS) by major regions and for the period 1950-2100 is presented (for the United 

Nations Medium Fertility Scenario). The comparison among regions shows Eastern Asia as the 

positive outlier, who is at the moment experiencing its highest peak in its proportion of young-

adult population, with a WAS of 72.6% in 2010 (following a trend of more than 70% of WAS 

already in 2005, which is projected to continue until 2015). In fact, it is the region with the 

maximum share of working aged people achieved, and projected to be reached. Subsequently, the 

tallest peaks are also within the same time period 2005-2010 for Asia (as a whole), and Europe, 

North America and Oceania, with shares close to 68% (except Oceania with 65%). Similarly, the 

rest of Asia is also projected to accomplish their highest WAS peaks around 68%, with South-

Eastern Asia realizing it around 2025, Western Asia in 2035, and Central and South-Central Asia in 

2040. However, Latin America and the Caribbean is expected to attain slightly lower sizes in its 

window, with peaks ranging from 66% in the Caribbean and Central America (in 2020 and 2030, 

respectively) to 67.5% in South America in 2020. Furthermore, the African continent is also 

forecasted to achieve lower peaks, in this case ranging from 68.4% in Southern Africa (around 

2045), 66.3% in Northern Africa (2040), 65.8% in both Middle and Western Africa (2085 and 

2095, respectively), and finally 64.1% in Eastern Africa (around 2070).  
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Figure 7: Working Age Share around the globe 

 

 

Source: Own calculations from the United Nations World Population Prospects (2012) 

 

Nevertheless, these peaks could become somewhat higher if we took as reference the Low Fertility 

Scenarios from the United Nations projections (see Annex, Figure 7.2), especially for Africa. In fact, 

the window would start earlier for Sub-Saharan Africa in a low fertility scenario, having at the 

same time a relatively larger WAS when compared to the other two fertility scenarios, the medium 

and mainly the high fertility setting. In this sense, if we arbitrarily chose a threshold of 60% of the 

share in the working age population, the window would open around 2030 in the low fertility 

scenario, which would be 15 and 30 years earlier than in a medium and high fertility situation, 

respectively. Concerning Asia and Latin America, where it is possible to observe the opening and 

closure of a demographic opportunity, measuring the proportion of young-adults who can be 

potential workers can help sketching the widening and narrowing of the demographic window of 

opportunity. For instance, the widening of Asia’s window is expected to be rather sizeable over 

time, of approximately 95 years if we consider a WAS of over 60% (although it would close much 

quicker in the low fertility setting). Eastern Asia and Latin America and the Caribbean, however, 

would appear to have a narrower windows of 70 and 65 years, respectively, with a WAS above 

60% in the medium fertility scenario. Nonetheless, it is worth mentioning that both these regions 

exhibit less variation the ending of the window when comparing between fertility scenarios.  



27 
 

Thus, having presented the Demographic Transition stages, as well as the proportions of children 

and old aged, and the share of working age population as indicators of the timing and size of the 

demographic window of opportunity, the following step is to relate the population that is a net 

consumer to the group most likely to be economically productive (net producer).Up to this point, 

the calculations have had a common denominator: the total population. However, in order to 

approximate even more the moment in which the dependency burden becomes minimum, the 

Dependency Ratio is an appropriate method that can be employed to measure it, as it indicates the 

potential effects of changes in population age structures by drawing attention to the broad trends 

in social support needs. Hence, in this case, the denominator used is different, that being the 

population aged 15-64. Additionally, when the numerator is disaggregated by age groups it is 

possible to distinguish between the population effect (decline in the young dependents), and the 

productivity effect or population ageing (increase in the old aged dependents), which would 

equate to the first and second dividends literature.  

Therefore, Figure 8 displays the Total, Child and Old Aged Dependency Ratios by major regions 

and for the three fertility scenarios. The values of these ratios are understood in this manner: for 

every 100 working age population you have x number of dependent people (since the unit of 

measurement is per hundred persons aged 15-64). Here the demographic window of opportunity 

is established through the combination of both child and old age support burden where the idea is 

to accomplish a minimum Total Dependency Ratio (TDR). Therefore, the opening of the window is 

provided by the decline in the child ratio (as the fertility transition takes place), while it’s shut 

down is given by the rise in the old aged burden ratio (once the society reaches low levels of 

fertility and mortality). Hence, the window can be defined as the period with a decline that comes 

about right after the highest peak in the TDR until it becomes minimum or starts increasing again. 

The results show the following:  

 Throughout the 50’s-60’s, Europe, North America and Oceania set off with the lowest levels of 

Total Dependency Ratios (around 55-68), while on the other end of the spectrum, there was 

Central America (96), Eastern Africa and Northern Africa (almost 90). 

 

 The first regions to initiate the descent in their TDR (the following period right after their 

highest peak) were Europe (who already began with low levels), North America and Oceania 

in 1965; then in 1970 it was the turn for Latin America and the Caribbean and most of Asia 

(except Central and South-Eastern Asia, who began 5 years later); and finally, the African 

regions who exhibited differing trends, in which some followed similar patterns to that of Asia 
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and Latin America such as Southern Africa (1970) and Northern Africa (1975), while Western 

and Eastern Africa would have to wait until 1995, and Middle Africa until the year 2000. 

 

 In terms of the speed of decline, Eastern Asia has had one of the fastest declines worldwide in 

their Total Dependency Ratios. The region dropped from a ratio of 76.4 in 1965 (its peak) to 

37.7 in 2010 (lowest point), achieving a rate of change of -50.6% in 45 years. In this case, the 

transformation has taken place within the “estimates” period, that is, Eastern Asia’s TDR 

reached its lowest point in 2010, whereas in all three UN fertility scenarios, the trend is 

towards an increase of their dependency burden. In effect, it has been the only region from the 

developing world to have achieved such a feat. On the other hand, regarding some of the other 

regions, within the Medium Fertility Scenario, the speeds on their dependency shifts are as 

follows: Central America, for instance, is expected to also develop an intense alteration in its 

population structure, moving from its highest ratio in 1965 (100.7) to its lowest in 2030 

(51.0), which would be a rate of change of -49.3 in 65 years; South America, nonetheless, is 

expected to experience a similar outcome, although relatively faster, with a rate of change of -

43.85 in 55 years (from a ratio of 85.5 in 1965 to 48.0 in 2020); finally, with respect to the two 

regions in Africa who are more advanced in the demographic transition process, Southern and 

Northern Africa are forecasted to drop their TDR with a similar rate of change of 45.6 and 

45.9, respectively (with a TDR of 85.3 in 1965 to 46.1 in 2045, that is 80 years for Southern 

Africa, while for Northern Africa the change would be in 70 years, from a ratio of 93.5 in 1970 

to 50.82 in 2040). 

 

 Precisely, in the estimates section, that is between the years 1950-2010, and especially during 

the period 1950-1990, while all of the regions had been experiencing declining trends in their 

respective TDRs, the ratio for the Sub-Saharan region and more specifically, the Western, 

Eastern and Middle areas, was becoming higher (reaching ratios higher than 90). In fact, these 

regions are also predicted to be clear outliers in the three fertility scenarios, displaying an 

opposite trend: when the rest of the world is facing an increase in their dependency burden, 

these areas are expected to be decreasing it. This same pattern holds true also for the Child 

Dependency Ratio (CDR) and the Old Aged Dependency Ratio (ODR). Moreover, the graphs 

illustrate great differences in the dependency levels of these regions compared to the others, 

which can be clearly seen for the ageing dependency, but remarkably so for the child 

dependency pattern over time, and for the three fertility scenarios. These disparities are a 

strong indication that most of Sub-Saharan Africa is still far behind in its demographic 

transition process. Certainly, a good example is Western Africa as it emerges as the area in 
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which children still dominate its age structure, thus, having a lower projection of older 

dependents over time. When observing the fertility scenarios for the child dependency ratio, 

the region will likely catch up with the rest of the world in the distant future (well beyond 

2100 and even more so in the low fertility scenario). However, although the forecasted old age 

dependency ratio is expected to start rising well after 2050 (in the medium fertility scenario) 

and even later in a high fertility setting (around 2070), it is very unlikely that it will reach 

ratios similar to those worldwide given its great distance. 
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Figure 8: Total, Child, and Old Age Dependency Ratios by Major regions, for all three Fertility Scenarios  

 

 

(Continues…) 
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Source: Own calculations from the United Nations World Population Prospects (2012)
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There are various ways to interpret when a window of opportunity will present itself. Until now, 

we established it as the period right after the highest to the lowest peak, that is, when the age 

structural shift is taking place. However, as observed before, not all regions depart from the same 

levels. In addition, it is also rather important to take into account the differences in levels 

depending on the UN fertility scenarios, especially in settings where the fertility transition is still 

in process, and even more so in those contexts in which the fertility rates are still very high, as 

would be the case for Sub-Saharan Africa, as it is a region where the Total Fertility Rate in its latest 

estimate (2010-2015) is still of 5.1 children per woman. Therefore, in figure 9 the Total, Child, and 

Old Age Dependency Ratios for Sub-Saharan Africa, Asia, Eastern Asia, and Latin America and the 

Caribbean (for the three fertility scenarios) are illustrated.  

First, concerning Asia, the region attained its highest TDR in 1965, which was mostly due to a high 

child dependency burden. Precisely, in the time frame where the child ratio was heavily declining, 

the old age burden was slightly increasing. In terms of the Fertility Scenarios, the window is 

projected to close around 2010 (Low), 5 years later (Medium), and around 2025 (High). More so, 

despite the child ratio being projected to remain relatively stable over time for all scenarios, the 

Old Aged Dependency Ratio is another story, which can become especially troublesome in the low 

Fertility Scenario. On the other hand, Eastern Asia’s age structural transformation, as mentioned 

previously, took place within the time frame 1970-2010, and analogously to what is expected to 

occur in Asia with regards to the increase in the old age burden, for Eastern Asia the Old Aged 

Dependency Ratio is forecasted to exceed a value of 70 (in the low scenario), which is higher than 

that for Asia as a whole (ratio of 60).Similarly, the demographic window for Latin America and the 

Caribbean is akin to that for Asia. Latin America’s peak in the TDR was also approximately in 1965, 

where the most important contribution to the drop in the ratio was given by the decrease in the 

child burden, which will end around 2015 (High Fertility), 2020 (Medium Fertility), and 2025 

(Low Fertility). However, for Latin America the Old Aged Dependency ratio is expected to be even 

more eminent (ratio of almost 90 in 2100).  

Secondly, on the other side of the spectrum we have Sub-Saharan Africa. The demographic 

opening, provided by the fall in the TDR was initiated around 1990, however it sets off from really 

high levels, with a ratio of 93.5 dependents for every 100 working age people, where the Child 

Dependency Ratio at that time was already 87.8. Hence, the Old Aged Dependency Ratio was at its 

minimum (5.7). Unlike the other regions, in SSA while the child burden is expected to substantially 

drop, the old age burden is forecasted to remain pretty much stable for most of that time, only 

beginning to slightly increase at later stages (around 2045-2050). In effect, it is in this region that 

the differences between fertility scenarios become acute: the window is projected to close around 
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2070 (Low), 2085 (Medium), and 2095 (High). Thus, if the high trend in the Total Fertility Rate 

continues to prevail in much of SSA, the demographic window of opportunity will not only close 

much later in time, but its minimum TDR will also be higher (ratio of 59 in the high setting as 

opposed to a ratio of 50 in the low fertility situation).  

 

Figure 9: Demographic Window of Opportunity depending on the Total Dependency Ratio for Sub-Saharan 

Africa, Asia (and Eastern Asia), and Latin America and the Caribbean.  

 

 

(Continues…) 
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Source: Own calculations from the United Nations World Population Prospects (2012) 
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Nevertheless, one cannot omit the reality that in Africa there is a great deal of heterogeneity. As it 

can be observed in Figure 10, that illustrates the Demographic Window of Opportunity depending 

on the Total Fertility Rates (for the Medium Fertility Scenario), again expressed as the period right 

after its highest peak to its lowest one, by major regions, and for individual African countries. 

Concerning the developed countries, that is Europe, Northern America, and Oceania, these are the 

regions in which the demographic window has opened the earliest, around 1965, followed by 

Latin America and the Caribbean in the 1975, and Asia in the 80’s. Once more, Eastern Asia stands 

out as the region in which the transition of the dependency ratio from high to low has been the 

fastest and most intense (as can be seen in the changes in colour at every consecutive period 

towards bluer tones, that is TDRs below 40). The rest of Asia will apparently take relatively longer 

and will achieve values around 50-55. On this regard, theoretically speaking, the pace and speed of 

the fertility decline affect the duration of the demographic window of opportunity, including its 

level (TDR) at the end of the window. As Birdsall et al. 2001 state, the potential benefits from 

having a low total dependency ratio become larger when the decline of the demographic transition 

is fast, however, the period of the window will be shorter. In other words, as it can be observed in 

Figure 10, Eastern Asia’s window is the shortest yet the structural transformation from high to low 

TDR is outstanding, reaching the bluest tones at the end of its window. In fact, another explanation 

can be found in the fact that the total dependency ratio takes into account both dependent 

populations, that is, the children and elderly. In this sense, as it could be seen in Figure 8, the TDR 

is affected first by the decline in the child dependency ratio, and much later in time, as the old age 

dependency ratio increases, the decreasing trend of the TDR slows down and begins to increase. 

Hence, if the speed of the demographic transition is fast, the window is shorter, which means that 

by the time the window ends, the ageing of the population has barely affected the TDR. However, if 

the pace of the transition is slow, instead of reaching blue tones, these windows will end up having 

greener ones since the increase in the old age dependency ratio in the later years will also increase 

the TDR.   

Regarding the African countries specifically, although the demographic window for Africa, as a 

whole, begins around the year 1990 (and five years later for Sub-Saharan Africa), there are a few 

individual countries that open their window much earlier, yet with higher levels in their respective 

TDRs (more orange tones). These are the following: Mauritius (1965); Reunion, Algeria, Tunisia, 

Botswana, and South Africa (1970); Seychelles and Morocco (1975); Djibouti, Mayotte, Libya, Cape 

Verde (1980); and Zimbabwe, Sudan, and Ghana (1985). Additionally, some African countries 

exhibit striking analogous patterns as that of Eastern Asia, in terms of the speed of the transition: 

Mauritius, Seychelles, Reunion, and to a lesser extent Zimbabwe (in Eastern Africa); Libya, 

Morocco, Tunisia, Western Sahara (in Northern Africa); and Cape Verde (in Western Africa); and a 



36 
 

bit slower in Southern Africa. It is important to note that no country in Middle Africa is forecasted 

to experience such a demographic transformation in the short run, with Gabon and Central African 

Republic being the earliest countries in this particular region expected to end their demographic 

window around 2060 and 2065, respectively. Moreover, besides the nation states just mentioned, 

those other countries who are also expected to close relatively early their windows are the 

following: Algeria (2040); Egypt, being a rather special case, with a relatively short window yet 

ending with greener tones instead of blue (2045); Djibouti, South Africa and Lesotho (2050-2055); 

Ethiopia, Gabon, and Swaziland (2060); and Mayotte, Rwanda, and Central African Republic 

(2065). An added issue is that of two countries, Burundi and Niger, who are yet to achieve the 

subsequent decline of their TDR after reaching its peak. In this regard, they have still not opened 

their demographic windows of opportunity within the current time frame, and are expected to do 

so around the year 2025 based on the 2015 United Nations World Population dependency ratios 

projections. Finally, there are quite a few countries in which the closing of the window beyond the 

2100 threshold is still not clear: Burundi, Somalia, Tanzania, and Zambia (Eastern Africa); Côte 

d'Ivoire, Guinea-Bissau, Mauritania, Niger, and Nigeria (Western Africa); and Angola in Middle 

Africa.  

On the overall, the African regions that are most ahead in terms of the opening of their 

demographic windows are the Northern (1975) and Southern (1980) regions, as well as various 

islands in Eastern and Western Africa. Conversely, Eastern Africa’s window is the region that 

opens its window next, around the year 2000, closely followed by Middle Africa in 2005; whereas, 

Western Africa is the last region to initiate its window (2015). In effect, the general trend in most 

of the African countries is that of a slow demographic transition, which can be observed through 

the smooth changes in the colouring of the windows of opportunity, which entails having rather 

high TDRs at the very end. Thus, the expectations of benefitting from a demographic dividend 

under the current fertility transition in most of these countries is rather slim.  
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Figure 10: Demographic Window of Opportunity (Total Dependency Ratio) for Major Regions and individual 

countries in Africa.  

 

Source: Own calculations from the United Nations World Population Prospects (2015) 

Legend:
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2.2. Hindering and promising factors to gain from a demographic dividend in Africa 

 

2.2.1. Where are we now? 
 

Therefore, when the focus is centred on Sub-Saharan Africa, where the Demographic Window of 

Opportunity is still within an incipient state, in order to improve its maximization, there are 

several issues that need to be taken into account. At the outset, one ought to consider the 

demographic factors as they not only hinder from gaining from a demographic bonus or gift, but 

affect the previous step which is the opening of a real demographic window of opportunity. In this 

sense, the primary and foremost concern is the relative lack or slow pace of the fertility decline in 

the region; while the second is connected to health related drawbacks, such as malnutrition, war 

related deaths, and especially the AIDS epidemic that affects the working-age population primarily 

(which is the crucial age group in terms of the dividend concept). Therefore, in this section, several 

concerns regarding demographic and economic factors are included next: 

Firstly, concerning the reasons for high fertility and its slow fall in Sub-Saharan Africa, the main 

issue behind this situation is a high ideal family size, as children are still viewed as a labour 

source and as insurance against old age. Indeed, fertility preferences are often conditioned by 

socioeconomic determinants. Accordingly, having a high infant mortality in a country can boost 

the number of births so as to guarantee a major number of survivors14. Thus, certain preconditions 

for practicing birth control – therefore reducing a country’s fertility levels – can be summarized in 

terms of couples being “ready, willing, and able” (Lesthaeghe & Vanderhoeft, 2001). In Africa, in 

terms of the changes in the desire to avoid pregnancies – that is the “readiness” and “willingness” 

parts –, itis the evolving rationale15 for fewer births that will determine the timing and speed of a 

fertility decline (Basu & Basu 2014, p.8). On the other hand, an increase in the access to 

contraception could help the "able" part. However, although contraceptive prevalence has 

                                                           
14Palloni & Rafalimanana (1999, p.42) introduce several mechanisms for the effect of infant and child mortality on 

fertility: 1) a physiological effect, where breastfeeding is stopped with the death of an infant, which in turn resumes 

ovulation and the exposure to a new conception; 2) a replacement effect, where couples deliberately attempt to 

“replace” any child who dies at an early age in part as a strategy to attain a desired number of surviving offspring at 

the end of their reproductive lives; and 3) the so-called insurance (hoarding) effect, refers to the practice of bearing 

children beyond the desired family size to insure that the target number of surviving children is eventually 

attained. 

15Where the changes in the desire to avoid pregnancy is seen as a function of changes in desired family size, child 

survival, and changes in birth-spacing preferences (Feyisetan & Casterline, 2000).  
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markedly increased since the early 1960s when it was close to zero, there is still a substantial 

proportion of women who do not want to get pregnant and are not using contraception16. Most of 

the obstacles include lack of knowledge of contraceptive methods and sources of supply; low 

quality and limited availability of family planning services; cost of method, services, travel, and 

time; health concerns and side effects; objections from husbands or other family members; and 

concerns about moral and social acceptability (Boongarts & Casterline 2013). Finally, another 

pathway towards lower fertility is through the delay in the age at first marriage or union. So, 

taking into account that first marriage is being delayed in most countries (often in close 

association with school attendance of adolescent girls), the postponement of marriage, however, 

does not necessarily translate in lower fertility, since premarital fertility is now common in many 

countries in sub-Saharan Africa (Garenne & Joseph 2002). 

Secondly, concerning the other key element in the demographic transition, that is mortality, as 

Bloom et al. (2007, p.6) point out, in the last 40 years “Africa has faced a series of prolonged and 

debilitating wars, destroying the foundation in which the demographic transition can be of 

benefits”. Additionally, despite gains on health over time, “malaria, HIV/AIDS and tuberculosis” are 

just three of the big killers that are not yet successfully controlled” (Bloom et al. 2007, p.7). 

Precisely, HIV/AIDS affects mostly the working age adults, as the majority dying are between the 

ages of 20 to 59, hitting the economically productive groups. Hence, the epidemic can undermine 

those countries’ poverty reduction efforts (Merrick, 2002). The resulting situation increases the 

dependency ratio17 as the number of orphaned children augment and the demand for old age 

support (Kautz et al. 2010). In these circumstances the concern becomes greater since, with a few 

exceptions, formal arrangements for elderly care do not yet exist in sub-Saharan Africa. Thus, 

family members continue to play a vital function in supporting aging kin.  

Ultimately, it is worth mentioning the role of migration on the process of the demographic 

transition. Especially because Africans are among the most mobile people on earth – whether 

related to labour mobility, urbanization, climate change, conflict or other reasons – and cannot be 

ignored given its important impact on population dynamics (Olsen 2012). As the author points out, 

                                                           
16According to Caldwell, Orubuloye, and Caldwell (1992) long birth intervals have been a key feature of African 

childbearing: “Traditionally, long periods of postpartum sexual abstinence were probably standard over most of 

sub-Saharan Africa, and the practice is still adhered to in much of West, Middle, and Southern Africa” (p. 217).  

 
17 Conversely, the epidemic can also reduce the fertility rates (Gray et al. 1998; Carpenter et al. 1997; Hunter et al. 

2003) due infected women being significantly less likely to give births than non-infected women (physiological 

aspect); with higher rates of miscarriage and stillbirth; and also HIV infection leading to changes in marital status, 

such as becoming divorced or widowed, categories associated with lower fertility rates (Juhn et al. 2013). 

However, the authors’ results suggest that HIV/AIDS is likely to decrease rather than increase future per capita 

incomes in Africa. 
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poles of economic growth can be found in Botswana, Côte d’Ivoire, Gabon, Ghana, Libya, and South 

Africa, which have attracted large numbers of migrant workers; and emigration to OECD countries 

(as well as China, Argentina and the Gulf countries) has also increased steadily during the last 

decades.  

Regarding the socio-economic environment, its adequate development can also aid in achieving 

a better capitalization of the Demographic Dividend. In this regard, investment in Human Capital 

is critical to harnessing the demographic gift since African economies face shortages in terms of 

qualified and skilled labour. Indeed, one of its major challenges is addressing the mismatch 

between skills and labour market needs during the next decades (Olsen 2012). In turn, a solid 

institutional environment is crucial too. Bloom et al. (2007, p.4) include the following settings: 

rule of law, efficiency of bureaucracy, corruption, political freedom and expropriation risk, 

openness (political system, trade barriers, black market premium), freedom of political 

representation and freedom of speech, as well as a broader measure including infrastructure 

(health care systems, schooling, roads, transport), and formal labour market with unions and laws. 

Consequently, those countries with greater levels of institutional quality that can have high 

potential to profit from the demographic dividend in the next 20 years are Botswana, Ghana, Ivory 

Coast, Malawi, Mozambique, South Africa, and Namibia; while on the other hand, Cameroon, 

Nigeria, Senegal, Tanzania, and Togo are projected to have growing age-working population 

shares, but will suffer from institutional deficiencies (Bloom et al. 2007). 

Nevertheless, despite the various obstacles that Africa will have to face in order to gain from a 

Demographic Dividend, the region also exhibits some positive factors. Thus, on the one hand, the 

more rapid pace of urbanization on the continent (although it has its challenges) is an opportunity 

that brightens the prospects for a Demographic Dividend. Essentially, the rapid pace of 

urbanization will act to depress fertility and may stimulate innovation and growth, though the 

living conditions of the urban poor are a major concern (Cleland 2012, p. 9).  

Secondly, another element that can maximize the gains from an increase in the share of age-

working populations lies on making the most of it productive. That is including not only men into 

the workforce, but especially incorporating women too. Precisely, Africa's relative advantage in 

terms of magnifying the demographic dividend is the role of women in the working-age 

population (Basu & Basu 2014): in particular, in most parts of the world, many women of working 

age are not part of the labour force meaning that “they add to the dependents that each worker has 

to support” (p. 13). Most of the reasoning behind it is the time and energy devoted to pregnancy 

and childbearing, and also the fact that in some countries female participation in the labour force 
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is historically and culturally discouraged. Hence, the advantage for Africa is the relatively high 

participation of women in the workforce; however, the caution here is that the female 

demographic dividend rests on the availability of more jobs and better jobs. Otherwise, women 

will continue to work but work in low-productivity occupations, often unpaid (as is the case today 

in many parts of the continent) or else they will merely take over some of the jobs currently being 

done by men; thereby keeping the size of the active labour force more or less unchanged (Basu & 

Basu 2014, p.15). 

Thirdly, the pace of decline in fertility and dependency ratios could be accelerated by increased 

investment in family planning programs and greater political commitment. Since unmet need for 

contraception is higher in Africa than elsewhere and prospects are good for translating this need 

into rapid uptake of modern methods, particularly in East Africa, recent progress in Ethiopia, 

Rwanda and Malawi could be replicated elsewhere (Cleland 2012). 

 

2.2.2. What could we do? 

 

All things considered, given the expected increase in the share of working age population in many 

African countries in the following decades, the effort in terms of policy making ought to be 

allocated towards various fronts: first, broadening and increasing the scope of the Demographic 

Window of Opportunity and, second, achieving major benefits from the Demographic Dividend 

itself. In other words, while progress in family planning and health advances – mainly in terms of 

fertility reduction and increase in child survival – are necessary for establishing the conditions for 

a Demographic Dividend, countries must also make investments in education, gender equality, and 

employment creation to accelerate economic growth. At the same time, developing an appropriate 

institutional, political and financial environment is critical.  

First, long term economic success depends heavily on human capital. Many countries have made 

substantial progress in school enrolments but a relative lack on emphasis on technical and 

vocational skills needs to be reversed. Added to the fact that Africa’s labour force is projected to 

grow by about 144 million (or 30%) per decade, hence, job creation on a massive scale is required 

(in many countries, intensification of agriculture and an expansion of agro-processing will be 

indispensable, and for rapidly growing urban populations, labour-intensive light manufacturing 

offers the best prospects) (Cleland 2012). Therefore, several requisites are essential in order to 

overcome these drawbacks: first, employment creation is of the essence if a country desires to 

benefit from a demographic gift; second, qualified workers are needed so as to cover the 
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employment necessities that are going to be in demand in the African countries, hence, it is 

imperative to strengthen the development of Human Capital and Education, with a special 

attention to gender equity; third, it is vital to improve the savings and investments capacity 

through amending the financial institutions. And since Africa has a low level of domestic savings, 

by cutting unnecessary regulations and by creating better infrastructures – that is, improving the 

financial environment –, the level of savings and investments in the continent could be raised.  

Nevertheless, taking into account that one of the major advantages that Sub-Saharan Africa has in 

terms of maximizing a dividend when the time reaches is the role of women in the labour force, it 

is rather important to take the following into account: "Where women and girls are in less-powerful 

bargaining positions than are men and boys when it comes to resource allocation, women not only 

bear a disproportionate share of the costs of high fertility, but also are less likely to reap the benefits 

of having smaller families" (Merrick 2002, p. 44). As the author points out, developing countries 

must give emphasis to eliminating or reducing gender inequality, reducing unwanted and poorly 

planned pregnancies, keeping girls in school, and supporting better employment and earnings 

opportunities for women (for example microenterprise and credit programs targeted at poor 

women). Family planning alone will not necessarily reduce poverty in developing countries, but 

neither will many of the present models of economic development. A slower rate of population 

growth, combined with sound and equitable economic development and the reduction of gender 

inequality appears increasingly likely to achieve that goal (Merrick 2002, p. 45). 

Finally, it is worth mentioning that, in terms of inequality in the economic fallout of fertility 

decline, groups at the forefront of the fertility decline will benefit more than the laggards (as those 

leading the decline are usually the better off ones), where it can occur at regional, national or sub-

national levels; however a positive benefit can emerge as lower fertility regions with labour 

shortage get immigration from high fertility ones (Basu & Basu 2014). Moreover, "poor people 

probably have less access to the information and fewer of the physical and human capital assets 

that they need to take advantage of the window of opportunity afforded by fertility reductions" 

(Merrick 2002, p. 44). As a result, heterogeneity within countries in terms of socioeconomic 

factors cannot be omitted when defining and implementing those policies that aim to accelerate 

and benefit from a Demographic Dividend. 
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3. MODELLING THE DEMOGRAPHIC DIVIDEND AND ITS IMPACT THROUGH 

CONVENTIONAL ECONOMETRICS TECHNIQUES: THE CASE OF SUB-SAHARAN AFRICA 

 

3.1. Literature review of empirical evidence on the demographic dividend  

 

There has been a great amount of debate on the empirical assessment of the economic 

consequences of rapid population growth (see review by Kelley & Schmidt, 2005) and, in terms of 

the quantification of the demographic dividend, it is worth to acknowledge the historical evidence 

on the relationship between population change and economic outcomes. Indeed, an influential and 

pioneering article by Coale & Hoover (1958) shaped the first contemporary models by articulating 

several theoretical linkages between population and economic growth (see reviews by Birsall et al. 

2001; and Sanchez-Romero, 2011). In this article, Coale & Hoover identified three adverse impacts 

to population growth: capital-shallowing, age-dependency, and investment diversion. In effect, the 

general conception was that economies with high dependency should present low or negative 

saving rates. Certainly, evidence from the 1960s and 1970s with simple correlations and cross-

country regressions revealed a small impact of demography; even though in the 80’s the impacts 

were found to be somewhat negative (Kelley & Schmidt, 1994). Indeed, some analyses confirmed 

the dependency hypothesis (Fry & Mason, 1982; Mason, 1988; Higgins & Williamson, 1997); while 

others, using similar and different econometric techniques, did not provide conclusive results (see 

review by Sanchez-Romero, 2011). In fact, as Kelley & Schmidt (2005) state, one of the main 

explanations behind these puzzling results could be their somewhat simple depiction of 

demographic processes.  

Indeed, new reasoning emerged giving more importance to the age distribution of the population 

in the determination of macroeconomic performance, markedly linked to the rationale 

surrounding the life-cycle model. For instance, Mason & Fry (1982) and Mason (1988) evaluated 

the variable rate of growth, by focusing on children, capital flows, interest and growth in a new 

specification of the life-cycle saving model, where the saving function developed estimated the 

effects of the population dependency ratio, the foreign saving rate and the real rate of return on 

financial assets on the aggregate national saving rate. These authors developed what they called a 

"variable rate-of-growth effect" model to link youth dependency and national savings rates. The 

premise was that “if consumption is shifted from child-rearing to later, non-childrearing stages of 

the life cycle, aggregate savings rise with a strength that depends directly on the growth rate of 

national income”; hence, “under the aegis of this new model, the dependency hypothesis enjoyed 

something of a renaissance”, with the Coale-Hoover theory evolving into “explicit economic 
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models that, now revised, account very well for cross-country savings variations in macro time 

series” (in Bloom & Williamson, 1998, p.447-448).  

Therefore, distinguishing the effects of variations in the components of demographic change 

rather than only focusing on total population growth, without taking into account the age 

structure of a population, not only provided more information but it also changed the sign or 

direction of the outcome. Results often showed a positive and significant effect on the growth of 

GDP per capita due to the growth of the working age population, and an opposite, negative and 

significant effect from the growth rate of the total population (Prskawetz & Lindh 2007). 

Moreover, compared to the literature from the 80’s, contemporary analyses have been exploiting 

longer periods of time over which it has been possible to observe the effect of reduced fertility, 

changing labour force size, and lower youth dependency on economic growth (Birdsall et al. 

2001). Yet the consistency of results was still not that homogeneous: some scholars (Williamson & 

Higgins, 1997; Toh, 2001; Kelley & Schmidt, 1996) reported very large effects of age structure on 

savings; on the other hand, others (Deaton & Paxson, 2000) reported more modest effects; while 

Lee et al. (2001) took an intermediate position and argued that changes in age structure and 

increases in life expectancy both contributed to higher rates of savings. Hence, direct estimates of 

the demographic dividend have been constructed by combining population data with estimates of 

age-profiles of consumption and production obtained by analysing micro data (Cutler, Poterba et 

al. 1990; Deaton & Paxson18 1997; Lee et al. 2000; Mason & Lee 2004, 2006); while other 

approaches rely on macroeconomic simulations to explore the effects of changing age structure 

(Cutler et al., 1990; Lee et al., 2003; Lee et al., 2001; Mason, 2005). However, as Mason (2005, 

p.82) stated, “although age structure variables have predictive power and can “explain” (in the 

statistical sense) a significant portion of economic growth, the relationship between demographic 

variables and the economy is not deterministic”, as it is policy dependent. 

In effect, the emergence in the 90’s of the theoretical framework provided by Barro (Barro 1991, 

1997; Barro & Lee 1994) enriched the analysis on the demographic dividend, as it incorporated 

demography into the convergence models, concluding that high fertility, population growth, and 

mortality all exert negative impacts on per capita output growth. Other elements, such as 

population density and size were later included in the work by Kelley & Schmidt (1995), who 

employed these new empirical models of economic growth to isolate the effects of demography. In 

fact, the incorporation of demographic variables into a growth model was similar to the one used 

                                                           
18 Deaton & Paxson (1997), for instance, applied data from Taiwan for the period 1976-95 in order to test the life 

cycle hypothesis. In particular, by working with repeated cross-sectional surveys, their approach was to estimate 

age and cohort effects in income and consumption in order to derive the age profiles of saving that are the 

fundamental determinants of the relationship between growth and aggregate saving in the life cycle hypothesis 
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in the Asian Development Bank (1997) and Barro and Sala-i-Martin (1995). The underlying 

premise of the majority of these models was based on neoclassical growth theory which assumes 

that countries converge to their long-run, steady-state equilibrium level of output where, basically, 

the demographic impacts on the productivity component are measured directly through the 

population’s age structure, which is modelled by the rate of the working age population. 

Specifically, the so called Harvard framework – consisting of several Harvard economists (e.g., 

Bloom and Williamson 1997, 1998; Bloom and Canning 2001, 2003; Radelet et al. 2001; and 

Bloom et al. 2000) – set up the pathway for further conventional econometrics analysis on the 

concept of the demographic dividend by focusing on population impacts due to imbalanced age-

structure changes over the Demographic Transition (Kelley & Schmidt 2005), indicating that 

population does matter to economic growth. To sum up, the introduction of demography into the 

growth equations was accomplished in a theoretically more appealing manner—by adding the 

growth rates of the total population and the economically active population rather than by simply 

including birth and death rates. This allowed population growth to affect economic growth both by 

its overall rate of increase and by its effect on the age structure. 

Hence, in the late 90’s, Bloom and Williamson estimated an empirical model that isolated the 

impact of demographic variables on economic growth and used these results to infer how much of 

the East Asian miracle could be explained by the region’s spectacular demographic transition. The 

article highlighted how variations in the growth of labour force per capita, in the savings rate, and 

in the investment rate were three plausible channels through which a changing age structure 

might affect the rate of economic growth (Bloom & Williamson 1997; Higgins & Williamson 1997). 

Following a conventional Solow-Swan model of economic growth or Ramsey models of output per 

worker (Barro and Sala-i-Martin 1995; also see Mankiw et al. 1992), the authors added two 

modifications for applying a conditional convergence model: 1) formulating a steady-state output; 

and 2) changing the model from output per worker to output per capita. Most empirical models of 

economic growth have focused on the growth of income per capita, as it is a convenient summary 

of the standard of living and a useful measure of the level of economic development (Bloom and 

Canning, 2003). This formulation took age structure into account by focusing on both the total 

population and the working-age population. 

On a more detailed note, the theoretical convergence model can be summarized as follows: 

(
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Where (Y/L)gr is the output per worker expressed in growth rates, 𝒄is the convergence rate (or 

speed convergence) which is assumed to be independent of time and place, log (Y/L)* is the 

steady-state equilibrium level of output per worker, and log (Y/L) is the initial level of output per 

worker. The equation indicates a decelerating growth, that is, slower growth as the economy 

approaches its steady state level. In this sense, the growth rate of output per worker is modelled to 

be proportional to the gap between the logarithm of the current level of output per worker and the 

long-run level of output per worker. Large gaps allow for ‘‘catching up’’ through (physical and 

human) capital accumulation and technology creation and diffusion across, and within, countries 

(see Kelley & Schmidt, 2005). 

 

Moreover, this steady-state will vary as do the variables that can affect the labour productivity. In 

this sense, Barro (1994, 1996, 1997) employs several variables found to be strongly correlated 

with growth and productivity such as education (human capital), politics (rule of law, political 

rights, civil liberties, revolutions and military coups, wars), governmental actions (taxation, 

provision infrastructures, etc.), religion, market distortions and performance, government 

spending (including investment), public consumption share, scale effects measures (total area of 

the country and total labour force), openness measures, growth rate of the population, 

urbanization rates, or even terms of trade growth. Later and subsequent work have extended the 

list of variables, including demographic variables such as life expectancy rates (Sala-i-Martin 1995, 

1997; Bloom & Williamson, 1998), fertility rates (Barlow, 1994), crude birth and death rates, as 

well as population density (Kelley & Schmidt, 1995), market size (Crenshaw et al. 1997), or even 

youth and old aged dependency burden, and population size (Kelley & Schmidt, 2005); and even 

further variables regarding  physical and human capital stocks, technology and natural resource 

stocks, as well as the quality of institutions, inflation rate, and also geographic variables indicating 

the access to ports, coastal and interior population density (as proxies to transport conditions), 

climate, health, ethno-linguistic fractionalization (Easterly & Levine 1997), land area in the tropics, 

being landlocked (Gallup, Sachs & Mellinger 1999), sectoral change (agriculture), among others 

(see Kelley & Schmidt, 2005; Bloom & Williamson, 1998; Bloom & Sachs, 1998; Bloom & Canning, 

2004; Bloom et al. 2007; Drummond et al. 2014). All in all, having X as the vector of these 

variables, it is possible to write the following:   

(
𝑌

𝐿
)
∗
= 𝑋𝛽      Eq. (2) 
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The incorporation of the age structure in the analysis of the relationship between demographic 

change and growth within the convergence approach is carried out in Equation 3 using as the 

dependent variable the GDP per capita, instead of GDP per worker which is the one used in the 

convergence model.  

𝑌

𝑁
=

𝑌

𝐿
∗

𝐿

𝑁
      Eq. (3) 

Given the difficulties in obtaining credible and available data for L in some countries, the empirical 

work uses the working age population (WA) as a proxy of L, which is to assume that both 

participation and unemployment rates are constant over time (Eastwood & Lipton, 2011). Thus, 

Equation 3 can be expressed as: 

𝑌

𝑁
=

𝑌

𝑊𝐴
∗

𝑊𝐴

𝑁
      Eq. (4) 

If Equation 4 is expressed in logarithms, the following is obtained: 

𝑙𝑜𝑔 (
𝑌

𝑁
) = 𝑙𝑜𝑔 (

𝑌

𝑊𝐴
) + 𝑙𝑜𝑔 (

𝑊𝐴

𝑁
)    Eq. (5) 

And computing the difference in Equation 5, expressed in two distinctive moments in time it is 

possible to get the Equation 6: 

(
𝑌

𝑁
)
𝑔𝑟

= (
𝑌

𝑊𝐴
)
𝑔𝑟

+   (
𝑊𝐴

𝑁
)
𝑔𝑟

     Eq. (6) 

When explaining the factors that influence the GDP per capita, this expression permits to 

distinguish between two components: productivity and arithmetic effect. The productivity effect is 

picked up by Y/WAgr and measures how changes in the productivity affect the GDP per capita; 

while the arithmetic effect is included in WA/Ngr and gathers the variations in the GDP per capita 

generated due to the mathematical effect that entails expressing the GDP per worker to units of 

per capita GDP. 

Substituting equations 1 and 2, related to the productivity effect, in the previous expression we 

obtain: 

(
𝑌

𝑁
)
𝑔𝑟

= 𝑋𝛽 − 𝑐 ∗ 𝑙𝑜𝑔 (
𝑌

𝑊𝐴
) + (

𝑊𝐴

𝑁
)
𝑔𝑟

    Eq. (7) 

By clearing in Equation 5 the 𝑙𝑜𝑔 (
𝑌

𝑊𝐴
), and substituting the result in Equation 7, we get the 

following expression:  

(
𝑌

𝑁
)
𝑔𝑟

= 𝑋𝛽 − 𝑐 ∗ 𝑙𝑜𝑔 (
𝑌

𝑁
) + 𝑐 ∗ 𝑙𝑜𝑔 (

𝑊𝐴

𝑁
) + (

𝑊𝐴

𝑁
)
𝑔𝑟

  Eq. (8) 
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The application of this theoretical approach to an empirical reality leads to the following 

econometric model specification: 

(
𝒀

𝑵
)
𝒈𝒓

= 𝑿𝜷 − 𝒄 ∗ 𝒍𝒐𝒈(
𝒀

𝑵
) + 𝒄 ∗ 𝒍𝒐𝒈(

𝑾𝑨

𝑵
) + 𝒃𝟏 (

𝑾𝑨

𝑵
)
𝒈𝒓

+ 𝒖  Eq. (9) 

Where u is the random error component of the econometric specification and b1 is the parameter 

of interest, which permits to quantify the demographic impact on the GDP per capita growth. In 

this sense, although this parameter should be equal to +1 if one considers only the arithmetic 

effect (due to the transformation of GDP per worker to units per capita), it also hides the effect 

related to how changes in the structure of the population influence productivity and thus the GDP 

per capita. All in all, an estimated value for this parameter that is different from the unit will be an 

indication that demographic factors do influence the steady-state level of productivity (Eastwood 

& Lipton, 2011). 

However, this parameter combines a double effect of the demographic component. On one hand, it 

quantifies how an increase in WA relative to N represents a fall in the dependency ratio and, 

thereby, increases savings (numerator of the ratio); yet on the other hand, it also measures the 

"capital dilution" related to its distribution among a higher number of people when the population 

increases (denominator of the ratio). In order to separate both effects, some investigations suggest 

an alternative econometric specification in which Equation 4 is expressed in growth rates: 

(
𝑌

𝑁
)
𝑔𝑟

= (
𝑌

𝑊𝐴
)
𝑔𝑟

+ (𝑊𝐴𝑔𝑟 − 𝑁𝑔𝑟)    Eq. (10) 

 

Where the first part of the right-hand side of equation constitutes the productivity component, 

while the second part represents the translational component (Bloom and Williamson, 1998) as 

defined by the difference of the growth rate of the working age population and the growth rate of 

the total population. And by carrying out the same substitutions described in the previous 

procedure we obtain: 

 

(
𝑌

𝑁
)
𝑔𝑟

= 𝑋𝛽 − 𝑐 ∗ 𝑙𝑜𝑔 (
𝑌

𝑊𝐴
) + (𝑊𝐴𝑔𝑟 − 𝑁𝑔𝑟)   Eq. (11) 

 

 

Expression from which the following econometric specification can be deduced: 
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(
𝒀

𝑵
)
𝒈𝒓

= 𝑿𝜷 − 𝒄 ∗ 𝒍𝒐𝒈(
𝒀

𝑾𝑨
) + 𝒃𝟏 ∗ 𝑾𝑨𝒈𝒓 − 𝒃𝟐 ∗ 𝑵𝒈𝒓 + 𝒖     Eq. (12) 

Where u is the random error component of the econometric specification and parameters b1 and 

b2 permit to quantify the impact of changes in the population and its structure on GDP per capita 

growth. As was the case in the above specification (Equation 9), these parameters should also be 

equal to +1 and -1, respectively, if one considers only the arithmetic effect (due to the 

transformation of GDP per worker in per capita units). However, these parameters also hide the 

effect related to how changes in the population structure influence productivity and thus GDP per 

capita. Therefore, the results of the estimates of these parameters may deviate from the theoretical 

or mathematical values of +/- 1 in the following manner: a) the parameter of WAgr (b1) measures 

how an increase in WA, in relation to N, entails a decline in the dependency ratio and thus, an 

increase in savings; b) the parameter of Ngr (b2) measures the effect of "capital dilution" related to 

the distribution of capital among a larger number of people in the event of a population increase. 

Hence, the expected signs for these parameters are positive in the case of b1 and negative for b2. 

 

Kelley & Schmidt (2005) build on the Harvard tradition by emphasizing the point that any per 

capita output growth rate can be separated into two components: an economic production 

(productivity) component and a translations component. They argued that these components are 

potentially separable and that clearer insights into the multi-faceted role of demography in 

economic growth can be gained by modelling them separately. In other words, they pose an 

alternative specification, to the ones shown previously, in which the aim is to isolate from the 

mathematical effect the influence of demography in productivity and, through it, in per capita GDP. 

To accomplish this task, among the X variables that can influence the steady-state level of 

productivity, Kelley & Schmidt incorporate additional demographic variables along with the 

economic ones identified by Barro and his successors. In fact, the authors defend their preferred 

empirical paradigm that meshes the Barro core, the Harvard translations structure, and their own 

demographic enrichments19. In this sense, the demographic impacts on the productivity 

                                                           
19Where the variables that determine the output per worker in the long run (X) can be divided into them being 

either economic or demographic. 

 Economic (and their impact on growth): initial level of productivity (negative impact), male educational 

attainment (positive impact), life expectancy (as proxy of health and human capital) (positive impact), 

trade (positive impact), inflation (negative impact), government consumption share (netted of education 

and defense spending) (negative impact), democratic institutions (entered in quadratic form) (positive 

impact), and rule of law (positive impact).  

 Demographic (and their impact on growth): youth and aged dependency ratios (lnD1 and lnD2) 

(negative impact); density (1000 population per square kilometer) and population size (lnN) (uncertain 

impact).  

 



50 
 

component are not modelled through the indirect influences of WAgr and Ngr (which are 

constrained to their translational roles). They are, however, directly measured through the 

population’s age structure, which is modelled by the child dependency ratio (D1), the old age 

dependency ratio (D2), population density, and the size of the population, being the final 

specification of the econometric model as follows:  

(
𝒀

𝑾𝑨
)
𝒈𝒓

= (𝑿𝒆 + 𝑿𝒅) 𝜷 − 𝒄 ∗ 𝒍𝒐𝒈(
𝒀

𝑵
) + 𝒄 ∗ 𝒍𝒐𝒈(

𝑾𝑨

𝑵
) + 𝒖                   Eq. (13) 

 

Indeed, this formulation highlights 2 sets of X variables that determine output per worker (Y/WA) 

in the long run: an “Economic” core (Xe) and a “Demographic” core (Xd). Hence, the beta parameter 

obtained for the demographic variables Xd quantifies the impact of the demographic component on 

the output per worker and thus on the per capita GDP. However, as observed in Equation 13, the 

dependent variable is no longer the GDP per capita but the GDP per worker20 instead. The 

transformation of the first into units per capita is obtained by directly adding the theoretical 

mathematical effect21: 

(
𝒀

𝑵
)
𝒈𝒓

= (𝑿𝒆 + 𝑿𝒅) 𝜷 − 𝒄 ∗ 𝒍𝒐𝒈(
𝒀

𝑵
) + 𝒄 ∗ 𝒍𝒐𝒈(

𝑾𝑨

𝑵
) + (𝑾𝑨𝒈𝒓 − 𝑵𝒈𝒓) + 𝒖           Eq. (14) 

 

All in all, this methodological framework using the econometric approach has provided empirical 

evidence on the economic success or failure due to the demographic dividend concept. According 

to Eastwood & Lipton (2011), the simple arithmetic effect of a growth of 1 percent in the 

proportion of total population in the prime working age group will result in a 1 percent increase in 

GDP per head, provided that employment levels and productivity do not fall. Many econometric 

analyses have found GDP growth per head two to three times greater than the simple arithmetic 

effect, with larger shares in Asia and Europe (Kelley and Schmidt 2005; Bloom and Williamson 

1998), thanks mostly to savings and investment. In effect, Bloom & Williamson (1998) concluded 

that about one-third of Eastern and South-Eastern Asia’s increase in per capita income was due to 

the demographic dividend. This particular analysis confirmed that the growth of the working-age 

                                                           
20As Kelley & Schmidt (2005) point out, this latter approach permits to test for direct productivity impacts of WAgr 

and Ngr. In effect, in both specifications 9 and 12, the log(Y/N) is the convergence term while the log(WA/N) is the 

so called “translational” term. Nevertheless, because of multicollinearity issues it is not possible to include the 

dependency ratios, as the log(WA/N) contains both translational and dependency effects. 

 
21This effect will now be accompanied by parameters equal to unity since the effect of demography on productivity 

is now totally isolated from the mathematical effect of demographics on GDP per capita. 
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population had a powerful, positive impact on growth of GDP per capita, while the total population 

growth had a powerful negative impact after controlling for other expected influences. In fact, 

their concluding hypothesis was that it is the age distribution rather than the population growth 

which has an impact on economic growth. Likewise, Beaudry & Collard (2003) held that 

differences in economic performance across industrialized countries—often claimed in the 

literature to be due to institutional factors—have actually been caused by demographic factors. On 

a more detailed note, the analysis from Feyrer (2007) was focused more on the age structure of 

the workforce rather than on the age structure of the entire population, where the results 

indicated that one-quarter to one-third of the observed logarithmic productivity gap between 

poorer and richer nations was associated with differences in workforce demographic structure.  

However, it is acknowledged that there is nothing automatic about the link from demographic 

change to economic growth (Bloom & Canning 2001, 2003; Bloom et al. 2003). In this sense, the 

age distribution changes merely create a potential for economic growth. It is argued that whether 

or not this potential is captured depends on the policy environment, as reflected by the quality of 

governmental institutions, labour legislation, macroeconomic management, openness to trade, and 

education policy (Bloom et al. 2007); hence, it is in “this realm where Latin America seems to have 

stumbled” (Bloom & Canning 2003, p.233). Similarly, Drummond et al. (2014) findings suggest an 

unambiguous demographic dividend for Asia and Europe (where the magnitude of the dividend in 

Asia’s economic miracle rose as the years of schooling increased), while for Latin America the 

dividend was not fully harnessed. Precisely, regarding the educational factor, Lutz et al. (2008), 

who carried out various model simulations indicated that an additional investment in secondary 

education provides a huge boost to economic growth, over five times the level of the baseline 

scenario and also much more than in the scenario of universal primary education alone. Thus, 

these results point to the importance of the demographic structure of human capital. 

On the other hand, Kelley & Schmidt (2005) showed that, although the analysis of translations 

clarifies some welfare implications of demographic change (on net, demographic change elicits 

positive translations impacts over the full period in all regions), the translations demography has 

little or no impact on economic production, per se. They argue that these impacts, which are a by-

product of the Demographic Transition in many countries, are not uniformly positive over time, as 

their results indicate positive impacts relatively early in the Demographic Transition that tend to 

turn negative during a later phase22. In addition, the authors showed that demography does 

                                                           
22 To test for the possibility of non-monotonic relationships, An & Jeon (2006), advocate using a non-parametric 

kernel regression which does not depend on any functional form (linear, quadratic and cubic) but estimates the 
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matter within the productivity component, but primarily through linkages such as the youth age 

structure, a variable highlighted in the literature of the 1950s–1980s. In summary, these 

demographic impacts on economic production, while notable, are not remarkable: worldwide, 

demography accounts for around 8% of output per labourer, an impact with substantial regional 

variance spanning 3% in Africa to 28% in Asia. Overall, the results placed demography’s role as 

neither alarming nor benign. In accordance, Kelley & Schmidt (2005) maintain that what has 

changed with the evolution of modelling in the 1990s is a clearer interpretation of the channels 

and the size of demographic changes on the economy. 

Finally, it is rather important to take into consideration an issue that cannot be omitted: the 

possibility for reverse causality between population growth and economic growth. In other words, 

the likelihood of economic events inducing demographic responses and vice versa. Since growth 

regression models suffer from endogeneity problems in the factor accumulation variables (Feyrer, 

2007), researchers have used several methods to overcome this problem such as growth models 

with micro-foundations, general equilibrium overlapping generation models (Sanchez-Romero, 

2011), or even instrumental variables. With regards to the latter technique, a common procedure 

is to carry out a two-stage specification in which instruments for the growth rate of the population 

are used to correct for possible endogeneity. For instance, the instruments included by Bloom & 

Williamson, 1998 were lagged population growth, initial life expectancy (in logarithm), population 

policy indicators, as well as information on the religious composition of the population. Later on, 

Bloom et al. (2000) employ data from initial periods as instruments, where Ngr and WAgr are 

instrumented with their growth rates over the previous 5 year period, and fertility and mortality 

rates in the base year. Similarly, Bloom & Canning (2001) proposed a system approach23 where 

demography, output and capital accumulation are endogenous variables, influencing each other in 

both directions and where changes to exogenous factors such as politics will have repercussions 

for all endogenous variables. Likewise, Feyrer (2007) used lagged population values to surmount 

the reverse causality problem.  

 

                                                                                                                                                                                 
functional form itself. The authors find an inverted U-shape relationship between the share of old (share of young) 

and the old (young) age dependency ratio, respectively, and economic growth. 

 
23 More concretely, their standard growth regressions (2SLS) were estimated over the period 1965-1990 for a 

cross-section of countries with the average growth rate of GDP per capita 1965-1990 as the dependent variable. 

Only initial demographic factors were taken to be exogenous, whereas all population growth rates were assumed 

to be endogenous and thus instrumented by the logarithm of the fertility rate of 1965, the youth dependency rate 

in 1965 and the lagged growth rates (1960-1965) of working age and total population. 
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3.1.1. Recent empirical evidence on the demographic dividend in Sub-Saharan Africa 

 

In the case of Africa, taking into account that in most part of the region the full extent of the 

demographic transition has yet to take place and, thus, the demographic window of opportunity is 

expected to come about in the near future, a proper understanding of the successful policies that 

permit to reap from a demographic dividend becomes imperative. For this matter, not only is it 

important to quantify the dividend but learn about those policy making decisions that allow to 

make most of it. In other words, given the experiences worldwide on the successfulness or lack 

thereof in the capitalization of a demographic window of opportunity, provided by the specific 

research on this region, those African countries who are at earlier stages of the window (or who 

are close to opening one) could have time to apply such beneficial policies.    

For the specific case of Africa, Bloom et al. (2007) tested whether the determinants of growth and 

the effects of demography have been different in Africa than for the rest of the world. Using a 5-

year panel for the period 1960-2000 for a sample of 85 countries (19 of which are in Sub-Saharan 

Africa), they estimated the demographic dividend in the following manner: establishing as the 

dependent variable a 5 year economic growth rate, they introduced a set of control variables 

where the main variables of interest were the log of the size of the working age population and its 

growth (5 year). To do so, first they estimated a basic model (a standard growth model) with OLS 

estimation; secondly, they divided the sample into two groups depending if they belonged or not 

to the Sub-Saharan region so as to test the differences in the estimated coefficients (also, with 

these coefficients along with the UN forecasts, they computed the magnitude of the dividend over 

the next 20 years for the African region); third, to control for the interdependence of the growth in 

the working age share (WAS) and economic growth, they applied an instrument for the growth in 

the WAS (the lagged growth in WAS) using IV estimates (2SLS); and, finally, they interacted the 

growth in WAS with the institutional quality, while checking for time and country fixed effects. In 

this particular investigation, their main results showed that the demographic transition does have 

an effect on economic growth, but only when coupled with institutional quality. Moreover, for the 

Sub-Saharan region, the authors insist that, given past estimates of economic growth, current 

institutional settings and population forecasts, the countries with a high potential to profit from 

the demographic dividend in the next 20 years were Ghana, Ivory Coast, Malawi, Mozambique and 

Namibia; and South Africa and Botswana (because of institutional quality); however, Senegal, 

Cameroon, Tanzania, Togo and Nigeria were projected to have growing age-working population 

shares, but would suffer from institutional deficiencies. 
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In addition to the institutional environment, it is also rather vital to acknowledge that Africa starts 

from worse conditions in terms of the process of demographic transition. Along these lines, 

Eastwood & Lipton (2011) focus on whether a dividend similar to that of the Asian region can be 

expected in Sub-Saharan Africa during the period 1985-2025, as natural increase slows and the 

dependency ratio falls. Firstly, they account the arithmetic dividend, it being 0.32 per cent per year 

for Africa, in terms of growth of GDP per person. However, the authors do insist that the United 

Nations projections, data from which many studies on the demographic dividend rely on (as is the 

case in the present study) might be underestimating future fertility decline in the African region as 

the projections tend to disregard slow declines in young age mortality. Regardless, with respect to 

the arithmetical and econometric evidence, they suggest and conclude that it will be below that of 

Asia’s. Therefore, the continent will demand not only policy actions oriented towards maximizing 

the gain from a demographic gift, but also policies that focus on improving and accelerating the 

opening and widening of the window. More concretely, establishing effective preconditions in 

order to meet a demographic dividend is much needed. Hence, policies that are more driven 

towards the demographic aspect, namely the changes in the fertility and mortality transitions are 

also crucial. 

For instance, along these lines Bloom et al. (2013) employed a different approach for analysing the 

magnitude and realization of a demographic dividend in Sub-Saharan Africa. More specifically, 

their main aim was to estimate the impact of family planning programs on income per capita via 

the demographic dividend. For that, they developed a model on the impact of what they called 

“meeting unmet need” (MUN) for contraception on fertility and used the age structure projected 

by the MUN and the estimates of the demographic dividend to estimate the potential for additional 

economic growth in Kenya, Nigeria and Senegal. Basically, the method was first to model the 

relationship between MUN and age-specific fertility rates within 5-year age groups of women; 

then, for estimating the demographic dividend for each of the MUN scenarios they estimated 

historical determinants of per capita income (per capita income growth rate over a 5-year interval 

as a function of: per capita income and the WAS of the population at beginning of the interval, the 

difference in the growth rate between WAP and total population over the interval, and a set 

control variables at the end of the interval – tropical, landlocked, trade openness, secondary 

education, life expectancy, and institutional quality). Their main results suggested that the region 

can lower its fertility through family planning programs, but only if they are well designed with 

respect to the cultural and social context, as well as being appropriately implemented. Also, the 

authors found that meeting the unmet need for modern contraceptives could substantially 

increase GDP per capita in their countries of study (Kenya, Nigeria and Senegal). 
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Similarly, Drummond & Thakoor (2014) also quantified the potential demographic dividend for 

Africa, based on the experience of other regions. The demographic factors that they considered 

were 1) the initial size of the working age group; and 2) the change in the working age share. To do 

so, they loosely followed Bloom et al. (2010), but they added dummy variables for education level 

and adopted a general to specific approach (gradually dropping those variables that are not 

significant) while applying sensitivity tests. Instead of pooled OLS panel regressions, first they 

introduced country and year fixed effects model as the baseline, and they used a wider range of 

panel estimation techniques for the results to hold under various settings. Accordingly, for a panel 

of 172 countries using 5-yearly data over the period 1960-2010, the dependent variable used was 

the average 5-year growth rate of real GDP per capita, while the covariates were the initial GDP 

per capital (in natural logarithm), trade openness, sectorial change (agriculture), the working age 

share (log of WAS), the change in the WAS (also in natural logarithm), and a dummy variable for 

high education (time dummies are treated as exogenous). In fact, they added another estimate for 

the demographic dividend, which in this case was defined as the difference between GDP per 

capita without demographic transition and GDP per capita with demographic transition. They took 

the year 2010 as the starting year and considered 2 potential scenarios: 1) where the share of 

WAS remains constant at 50%; and 2) where the share of WAS rises as predicted by the UN’s 

median scenario. Their main results confirmed Bloom et al. (2010) findings as both the initial WAS 

and its change matter for economic growth. More specifically, in terms of the demographic 

dividend in its second approach, the dividend will vary across countries depending on the initial 

WAS, speed and magnitude of the demographic transition, where right policies will be critical in 

terms of both human capital and job creation. 

Since the gains from a demographic gift are not automatic, good governance and judicious public 

policies are required. Consequently, our contribution in this investigation follows this line of 

analysis which consists of the evaluation of policies that facilitate the harnessing of a demographic 

dividend. In particular, Africa faces various obstacles that hinder from securing a demographic 

gift: the first and foremost concern is the relative lack or slow pace of the fertility decline in the 

region; while the second is connected to health related drawbacks, such as malnutrition, slow 

reduction in infant mortality, war related deaths, and especially the AIDS epidemic that affects the 

working-age population primarily. However, not all is negative, since the region also exhibits some 

positive factors regarding the rapid pace of urbanization (which can act to depress fertility and 

stimulate growth), the role of women in the working age population (with its high female 

participation in the workforce), and the possible acceleration of lower dependency ratios through 

family programs intervention and greater political commitment. As it will be explained in more 

detail in the following section, the aim is to compare and identify those factors that have greater 
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relevance and impact in promoting the demographic gift. By doing so, it will permit to shed light 

on those elements that ought to be prioritized in the present African political agendas so as to 

maximize the gains from a dividend and, therefore, contribute to the poverty reduction.    

 

3.2. Methodology, variables and data: the construction of the panel database 

 

The main objective of the present investigation is to build a simulation model, with panel data, so 

as to design future scenarios based on different policy actions towards poverty reduction in Africa 

by carrying out the three specifications identified in the literature review for quantifying the 

demographic dividend (Equations 9, 12, and 13).  

Nonetheless, before describing the methodology and data employed, it is important to point out 

the advantages and limitations of these econometric estimations in their assessment of the impact 

that demographic changes have in the economic outcome. Concerning the first specification 

(Equation 9), it includes the demographic variable WA/Ngr and the parameter of this variable 

quantifies this impact by combining the effect of the population growth and that of the changes in 

the age structure. Although the working age share would imply a positive sign for the parameter, 

in reality it hides both contrary signs for WA and N. In fact, the second specification (Equation 12) 

permits to distinguish between both effects since it includes as separate explanatory variables 

WAgr and Ngr, which has been justified to capture the impacts of dependency (where the growth in 

WA would be a positive effect, and negative for the growth in N). This econometric specification, 

however, does have a few limitations: first of all, it does not differentiate between the child 

dependency and the old age dependency as it considers the proportion of working age population 

as a whole; secondly, as stated in the savings literature, it is the current level of youth and aged 

dependency that influences savings and investment rather than their rates of change (Kelley & 

Schmidt 1996, 2005; Higgins & Williamson, 1997). Therefore, the third specification (Equation 13) 

is a more direct approach that isolates the various impacts of demography by modelling the 

productivity effects explicitly and separately from the translations variables. In other words, this 

econometric modelling allows to split the youthful dependent population from the old aged one, as 

it includes the dependency ratios for both population groups. Although both groups represent a 

negative impact for economic growth (hence of negative sign for the parameter), especially since 

the increase in the number of children translates into costs that could be diverted towards other 

productive sectors, the old age dependency presents a mixed effect: on the one hand, as it occurs 

with children, the spending allocated to this segment of the population augments; yet on the other 
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hand, it can have a positive impact to the extent that the greater savings of the elder dependents 

could further boost the productivity component.      

In order to show the importance of distinguishing all these implicit effects on the relationship 

between population and economic growth (the mathematical effect, that of productivity, the 

minors, and elderly dependent), the FIRST STAGE of the investigation seeks to empirically 

demonstrate the benefits that the third specification presents when posed against the others. 

Accordingly, not differentiating between these various effects entails that all of them would be 

collected in a single parameter which would reduce the demographic effect on economic growth 

and thus, the amount of the demographic dividend. Consequently, three alternative econometric 

models are presented, which follow the specifications in equations 9, 12, and 13. The estimations 

were carried out for the years 1960-2014, for a sample of 132 countries (including only those with 

more than one million people). The sample observations (742) were aggregated into five-year 

periods since: a) changes in the demographic variables are often slow in time; b) it would allow 

the convergence variable (initial level) to also vary over time; and c) because the GDP is not 

correlated with its past when using five-year periods, thus allowing the use of lags as instruments. 

In this regard, the estimations were first executed using the Ordinary Least Square (OLS) method 

for panel data with country fixed effects. However due to the existence of endogeneity between 

population and economic growth, a Two Stage Least Square (2SLS) estimation method was 

applied, using as instrumental variables the lags in the demographic variables. All the regression 

estimates have been performed separately for the Total sample, and for each major region 

(Europe/North-America/Oceania; Latin America and the Caribbean; Asia; and Africa). In the first 

two specifications the endogenous variable was the growth rate of per capita GDP (Y/Ngr), while in 

the third specification the growth rate of output per worker (Y/WAgr) was used. These variables 

were constructed with the data from the Penn World Tables (version 8.124) for the numerator 

(Real GDP at constant 2005 national prices in mil. 2005 US$), while the population data was from 

the United Nations World Population Prospects 2012 (Total Population and Working Age 

Population, both sexes combined for the Medium Fertility Scenario).  

The estimation of alternative specifications is also used as a measure of robustness in identifying 

the determinants of economic growth. In this regard, the explanatory factors used in the empirical 

literature are grouped into convergence, productivity, and demography. Concerning the 

convergence explanatory factors, these are the initial levels of Y/N, WA/N (for the first two 

                                                           
24Feenstra, Robert C., Robert Inklaar and Marcel P. Timmer (2015), "The Next Generation of the Penn World Table" 

forthcoming in American Economic Review, available for download at www.ggdc.net/pwt 
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specifications) and Y/WA for the third, all in logarithm. These variables have been constructed 

using the same source of information noted above (as with the endogenous variables), although 

the values employed were for the first year in every five-year period group. Regarding the 

expected sign of the parameters for these variables, while WA/N is conceived to be positive, both 

Y/N and Y/WA are not, since economic growth is held to be positively related to a lower initial 

level of productivity, hence the negative sign of the parameter. On the other hand, with respect to 

the productivity explanatory factors, these can be classified into economic variables (following 

Equations 9 and 12), while the third specification (Equation 13) also includes a set of demographic 

variables in the productivity section: 

 Economic variables (Ze): Gross capital formation (% of GDP), Life Expectancy at Birth 

representing general health and human capital levels (in logarithm), and Gross Savings (% of 

GDP) with a positive sign in their parameter; and Inflation (Annual percentage in consumer 

prices), Government Consumption (% of GDP), and Sectoral Change (weight of Agriculture on 

the GDP, in %), with a negative sign in their parameter. On the other hand, there is the variable 

on political rights (rating of freedom on a scale from 1 to 7, that is from high to low freedom), 

which is entered on a quadratic form, conceived to grow and descent, hence presenting 

negative and positive signs in the parameter. All these variables are from the World 

Development Indicators 2015 (World Bank database), except for the Political Rights which is 

the country ratings by Freedom House (2015). 

 

 Demographic variables (Zd): Child Dependency Ratio (in logarithm), Old Age Dependency 

Ratio (in logarithm), Density of the population (people per sq. km of land area), and Size of the 

population (logarithm of N). Regarding the sign of the parameter, both dependency ratios are 

conceived to have negative impacts (although the old age ratio could not be considered as such 

a burden if savings have been properly accumulated), while the density and the size of the 

population variables are somewhat uncertain25. All these demographic variables have been 

collected from the United Nations World Population Prospects 2012 database, except for the 

density variable which was from the World Bank database 2015.  

                                                           
25 Kelley & Schmidt (2005, p. 283): “the predicted impact of rising population density on growth is ambiguous” 

where on the positive side, “higher densities can decrease per unit costs and increase the efficiency of 

transportation, irrigation, extension services, markets, and communications”; whereas on the negative side, 

“higher density may be associated with diminishing returns to land or deleterious effects of congestion”. Overall, 

they assert that “evidence on scale and density effects is mixed and sparse”.  
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Finally, the demographic explanatory factors consist of the following variables, which have been 

computed with the data from the United Nations World Population Prospects 2012: the growth 

rate in the share of working age people (WA/Ngr), the growth rate in the working age population 

(WAgr), and the growth rate in the total population (Ngr). The sign in the parameters for these 

variables has already been advanced earlier on in this document, with the first two being positive 

and the latter negative.    

Once the benefits of this third specification are tested against the others, the following step in this 

first stage of the research is to focus all the attention on this particular econometric specification, 

based on the specification of Equation 13. On this regard, a clear understanding of the relative 

importance of the demographic changes on economic growth has been achieved through taking 

into account the size of the estimate coefficient as well as the contribution of each explanatory 

variable in the change in Y/Ngr, that is, the pattern of its contribution over time. Additionally, it is 

also important to identify differences and/or similarities by main geographic areas, with each 

subsample including countries from North-America/Europe/Oceania (with 38 countries); Asia (34 

countries); Latin America and the Caribbean (19 countries); and Africa, which is the main region of 

interest, with 41 countries. It ought to be noted that the selection of these countries has followed a 

strict criteria of availability of data for all the variables included in the model (See Annex for the 

listing of countries included in the model).  

On the other hand, the SECOND STAGE of the investigation has the aim of identifying those 

policies that would be necessary to apply in those African countries who are yet to initiate or are 

at a preliminary state of their demographic window of opportunity. Since the results in the first 

stage describe a scenario without applying any policy action, the next step is to detect the most 

relevant policies by main geographic area that could help increase the gains from a demographic 

gift. In addition to the Total Sample, the other two regions selected have been Asia, given its 

importance in the dividend literature (mostly due to the East Asian miracle), and Africa as it is the 

main region of interest.  In order to obtain such statistical evidence, first it has been necessary to 

identify these policy proxies.  On account of the literature revision on the subject matter, this has 

provided a main guideline for selecting the policy proxies that can help improve a country’s 

economic performance. Indeed, the literature emphasizes that 1) in order to establish the 

preconditions for a successful demographic gift, further progress in the fertility transition 

(through family planning) and in the infant mortality (with health advances that improve child 

survival) are necessary (Gribble & Bremmer 2012; Bongaarts & Casterline 2013; Basu & Basu 

2014); 2) in addition, countries must also make investments in education, gender equality, and 

employment creation (Lutz et al. 2008; Drummond et al. 2014) so as to accelerate economic 
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growth and to facilitate the entry of young people into the labour market; 3) and, at the same time, 

developing an appropriate institutional, political and financial environment is crucial (Mitra and 

Nagarajan 2005; Bloom et al. 2007). Thus, by analysing to what extent these policy actions (from 

the whole pool of necessary policy action areas) have an impact on the poverty reduction, 

measured in terms of demographic dividend, becomes the main aim of this research.  

Therefore, by following this reasoning, the selected policy proxies have been classified in terms of 

being either Socio-Economic or Demographic. For the Socio-Economic, the proxies have been the 

following: Human Capital (average years of total schooling), Total Unemployment, Openness to 

Trade; Access to Water (% population with access to improved water), with those for gender 

equality being Female Labour Force Participation, Female Unemployment, and Female Education 

(average years of total schooling). Whereas, for the Demographic policies, the proxies have been: 

Infant Mortality (deaths of infants aged under-5 per 1,000 live births), Adult Mortality (Total 

Prevalence of HIV/AIDS, % of population ages 15-49), Total Fertility Rate (births per women), 

Contraceptive Prevalence (% of women ages 15-49), Adolescent Fertility (births per 1,000 women 

ages 15-19), Malnutrition (as in weight for age, that is, % of children under age 5), Migration (net 

total migrants), and Urbanization (% of total urban population). All these variables have been 

obtained from the World Development Indicators 2015 (World Bank database).  

Secondly, so as to facilitate the interpretation of the econometric results, these selected proxies 

have been dichotomized into two categories26: laggards and front-runners. In this case, the 

“laggard” countries are those who are below the median value of the proxy, whereas the “front-

runners” are those who are above the median value. For instance, with the proxy on Human 

Capital, having more average years of total schooling is considered as positive, hence the front-

runners are those who have high values (above the median value). Conversely, for the proxy of 

Infant Mortality it is the contrary, as those countries who have a low value of under-five mortality 

rates are the front-runners, while the laggards are those above the median value. In this regard, 

each policy proxy has been dichotomized by individually treating it depending on how the variable 

was originally constructed. Then, using the third econometric specification, two variables have 

been added: the dichotomized policy proxy and an interaction term between this proxy and the 

Child Dependency Ratio. Each regression estimation has been performed separately for each 

                                                           
26

 It should be noted that in order to obtain logical results in the policy interactions for Africa, the econometric 

regressions have been slightly modified in terms of the time period. Since the demographic transition in Sub-

Saharan Africa began around the 1990’s, most of the estimates for the African proxies have been performed for the 

period 1990/1995-2014 so as to achieve the correct sign for the coefficients (in the interaction).  
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individual policy proxy, where the statistical significance and the magnitude of the coefficient 

indicate its relevance or not.       

So far, in stages 1 and 2 Africa has been considered as a single entity. However, due to the 

heterogeneity in the African continent in terms of both the demographic transition and the socio-

economic performance, it is rather necessary to recognize these differences when interpreting the 

results from the econometric analysis. By taking into account the results from the policy proxy 

interactions from Stage 2, the THIRD STAGE of the analysis is dedicated to targeting policy 

recommendations for Africa exclusively. First, a selection of those policy proxies that are most 

significant for Africa, as a whole, has been carried out. Subsequently, with these specific policy 

proxies, various rankings of the African countries have been performed so as to distinguish 

between laggards and front-runners (using simple descriptive analysis). Once this individual 

ranking has been achieved, the next step has been to classify them according to similarities in their 

demographic and socio-economic performance (using the K-Means Clustering technique). In this 

sense, the main objective is to highlight various specific strategies for policy action, depending on 

the current performance these countries. In other words, given that not all countries face the same 

problems, the intention is to assist in providing a rather detailed design of future policy action for 

each group of countries. 

 

3.3. Main results 

 

3.3.1. Empirical results of the econometric specifications 

 

The next step is to test whether the demographic dividend has occurred or not and, in the first 

case, quantify its amount through the regression estimates. In order to do so, three alternative 

estimation specifications have been carried out that explain output growth per capita (equations 9 

and 12), and output per worker (Equation 13), which correspond to columns (a), (b), and (c) of 

Table 1, respectively. For each econometric specification, the results for the Ordinary Least Square 

(OLS) method for panel data with country fixed effects is presented for the total sample, along 

with the results of the Two Stage Least Square (2SLS) analysis that employs lags in the 

demographic variables as instruments to correct for possible endogeneity. All the models shown 

have been assigned the same set of economic explanatory variables (Ze); identical convergence 

variables for columns (a) and (b), except for specification (c); and, a different design in terms of 

the modelling of the demographic impact for each estimation procedure: a) through the growth of 
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the share of working age population (WA/Ngr); b) through both the growth in the working age 

population (WAgr) and the growth in total population (Ngr); and c), with the explanatory variables 

on population (Zd) included in the productivity section.   

 

Table 1: Empirical results for the three econometric specifications (Equations 9, 12, and 13) for the Total 

Sample. 

 

(* Denotes 10% significance, ** denotes 5% significance, and *** denotes 1% significance) 

 

The results illustrate that, if one compares between the three subsections (convergence, 

productivity and demography), the convergence framework is the one with the highest degree of 

significance, with 9 coefficients out of 10 being significant at the one-percent level; whereas the 

demographic variables in (a) and (b) are the least significant. In general, over half of the coefficient 

parameters are significant at the one-percent level (approximately every 4 out of 6.5 coefficients). 

In more detail, those variables that are less significant, or not significant at all in specifications “a” 

and “b”, are the following: initial share of working age population (WA/N, in logarithm); life 

expectancy at birth (in log); political rights and also its quadratic form; and both the growth in 

WA/N and the growth in WA. In fact, specification “c” is the only one in which all the variables are 

significant, including the demographic ones (Zd). Additionally, when observing the in specifications 

(a) and (b), the parameters are slightly larger for the demographic explanatory variables when 

Coefficients:

Y/N (Initial, in log) (1,2) -4.588 *** -4.462 *** -4.540 *** -3.684 ***

WA/N (Initial, in log) (1,2) 13.128 *** 13.292 *** 11.528 *** -9.657

Y/WA (Initial, in log) (3) -6.857 *** -6.819 ***

Gross Capital Formation (% of GDP) 0.093 *** 0.094 *** 0.096 *** 0.137 *** 0.094 *** 0.095 ***

Life Expectancy at birth (in log) 2.242 2.044 2.487 5.452 ** 4.859 ** 4.329 *

Inflation (Annual percentage) -0.005 *** -0.005 *** -0.005 *** -0.005 *** -0.004 *** -0.004 ***

Sectoral Change (% Agriculture in GDP) -0.121 *** -0.116 *** -0.118 *** -0.077 ** -0.163 *** -0.161 ***

Government Consumption (% of GDP) -0.110 *** -0.107 *** -0.111 *** -0.123 *** -0.124 *** -0.125 ***

Political Rights (Rating of Freedom) -0.972 ** -0.975 ** -0.934 ** -0.435 -1.012 ** -1.019 **

Political Rights^2 0.117 ** 0.116 ** 0.112 ** 0.041 0.116 ** 0.118 **

Gross Savings (% of GDP) 0.077 *** 0.076 *** 0.076 *** 0.063 *** 0.078 *** 0.078 ***

Child Dependency ratio (log) -6.054 *** -5.624 ***

Old Age Dependency ratio (log) 1.935 * 2.553 *

Population Density (per sq. km) 0.002 ** 0.002 **

Population Size (log of N) -2.908 *** -2.604 ***

WA/N gr (1) 0.075 0.305

WA gr (2) -0.005 -0.694

N gr (2) -0.252 -3.009 ***

Constant 40.2 *** 39.9 *** 38.3 *** 11.7 113.2 *** 107.0 ***

Periods included: 9 9 9 9 9 9
Cross-sections included: 127 127 127 127 132 132

Total panel observations: 713 713 713 713 743 743
R-squared: 0.59 0.59 0.59 0.42 0.56 0.56

Adjusted R-squared: 0.49 0.49 0.49 0.29 0.45 0.45

2SLS

(Ze)

(a) (b) (c)

DEMOGRAPHY

CONVERGENCE

PRODUCTIVITY

(Zd)

Dependent Variable: Y/Ngr Dependent Variable: Y/Ngr Dependent Variable: Y/WAgr

OLS 2SLS OLS 2SLS OLS
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using instruments in the 2SLS, whilst the parameters for the productivity variables remain almost 

the same in specification (a) and to a lesser extent in specification (b) (although a similar outcome 

to that of N gr can be found for the parameter on life expectancy at birth as it increases from 2.4 to 

5.4, becoming significant in the 2SLS estimation). Regardless, all those explanatory variables that 

are significant at least at the one-percent to ten percent level are from the expected sign.  

In particular, the results for the 2SLS estimation that employs lags in the demographic variables as 

instruments, are the following: 

 Regarding the convergence variables in columns “a” and “b”, the growth in output per capita 

is positively related to a lower initial level of GDP per capita and a higher initial level of 

working age population (except in “b”). These results are in line with the arguments from 

Bloom & Williamson (1998), in the sense that if the coefficient of the logged initial income 

level is negative, the model predicts conditional convergence, in which poor countries tend to 

grow faster and approach their steady-state level quicker than rich countries. Precisely, for the 

third specification (“c”), the initial level of income per worker also presents a negative 

coefficient, that is slightly higher in magnitude than the initial level of output per capita in 

columns “a” and “b”.  

 

 According to the productivity set of variables (economic), those that present a positive sign 

in their coefficients are gross capital formation, life expectancy at birth (significant only in “b” 

and “c”), the quadratic form of political rights (not significant in “b”), and gross savings; while 

those that are negative are inflation, sectoral change, government consumption, and political 

rights (not significant in “b” either). In terms of the coefficient magnitudes of these Ze 

variables, they are relatively similar despite the different demographic specifications in the 

three models. 

 

 Precisely, in relation to the demographic variables, the main variable of interest for 

identifying the existence or not of a demographic dividend in the first specification (WA/Ngr) is 

not significant, even if the sign of the parameter is positive in both the OLS and the 2SLS 

estimations. With regards to the second specification, which separates WAgr and Ngr, only Ngr is 

significant once correcting for endogeneity in the 2SLS analysis. The result of the regression 

coefficient for Ngr has been -3.009, which is in line with the Malthusian point of view in terms 

of the adverse consequences of population growth (negative contribution). However, the real 

data shows that for the period 1960-2014 what has really happened is that the general trend 

has been a reduction in the speed of the population growth, ranging from an average 2.17% 
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growth in 1960 to 1.21% in 2010. Hence, it can be said the variation in the world’s total 

population growth between the years 1960-2014 has incremented the change in the GDP per 

capita in 0.29 percentage points (in average) annually27.  Also, regarding the magnitude of the 

parameter, it is rather important to take into consideration the theoretical background from 

the Harvard translations model, where WAgr and Ngr are a means to translating per worker 

into per capita growth (see Kelley & Schmidt, 2005). The results in table 1 show that the 

coefficient of N gr (in the 2SLS from “b”) is notably larger than the pure translations coefficient 

of -1, with this difference being statistically significant at the 1% level. Hence, N gr does play a 

role beyond the pure translation purpose from the Harvard framework. However, the same 

cannot be said for WA gr, whose coefficient is not only different from +1, it being negative (-

0.694), but it is also not statistically significant (not even at the 10% level). It could be argued 

that the age structure of the population is not fully covered by these variable measurements, 

thus additional data on the demographic information included in the model might be needed.  

 

 On this regard, the Third specification extends the productivity set as it incorporates four 

demographic variables – Child and Old Age Dependency Ratio, Density, and Population size –, 

instead of  WA gr and N gr. Accordingly, the results in column “c” permit to confirm the 

existence of a First Dividend for the total sample, as the negative effect (economically 

speaking) of having a high Child Dependency Ratio is corroborated in both the sign and 

statistical significance of the coefficient (-6.05 in the OLS, and -5.62 in the 2SLS). In other 

words, if the focus is on the 2SLS calculation, the results are an indication of a decrease of the 

output per worker of 5.6 percentage points in 5 years when the log of this ratio increases in 

one unit (i.e. a decline of 1.12 percentage points annually). Therefore, this negative outcome 

could be transformed into a positive one if the Child Dependency Ratio declined. All in all, 

during the period of analysis (1960-2014), the econometric model has been predicting an 

annual increase of 1.12 percentage points in the productivity outcome as the general trend has 

been that of a decline of the child dependency ratio for all regions (with the exception of Sub-

Saharan Africa that has had a differing pattern (see Figure 8). In effect, the variation in the 

child dependency ratio worldwide between 1960 and 2014 (from 64.10 to 40.60) has 

contributed an average of 0.37 percentage points every five years (0.07pp annually) to the 

change in the growth of the GDP per worker (0.16pp for the analysed period). On the other 

hand, regarding the Old Age Dependency Ratio, the estimated parameter implies an increase in 

                                                           
27

 This result has been obtained by applying �̂� ∗  (𝑥 𝑡+1 − 𝑥 𝑡  ) with the data on total population, from the UN World 

Population Prospects 2015, and dividing the resulting value by the total number of time periods to obtain the 

average.  
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the output per worker growth of 2.5pp in 5 years when the log of this ratio increases in one 

unity. That is, the change in the old age dependency ratio worldwide over the period 1960-

2014 (from 8.6 to 11.6) has provided an average of 0.07pp to the growth of the GDP per 

worker every five years (0.014pp annually). Therefore, the model predicts that having elderly 

population increases the savings, thus having a higher proportion is not conceived as such a 

burden, but all the contrary. However, this situation might not be the case when dividing the 

sample by geographic regions, as the positive effect of an ageing population can be translated 

into higher savings especially in the developed areas. Finally, concerning the remaining 

demographic variables, firstly, the Population Density variable indicates a similar result to that 

of the old age dependency ratio, yet with a much smaller magnitude of the coefficient (0.002 

percentage points); while the Population Size operates similarly to that of Ngr (in “b”), with an 

analogous magnitude (-2.6 percentage points). As outlined earlier, in specification “c”, all 

demographic variables are significant, where the Child Dependency Ratio and the Population 

Size are significant at 1%, while Population Density is at 5% and Old Age Dependency Ratio at 

10%.  

However, for a much more valuable understanding of the relative importance of the demographic 

changes on economic growth, it is essential to take into account not only the size of the estimate 

coefficient but also the pattern of its contribution over time, that is, how the product between the 

estimated coefficient and the value of the variable vary between time periods (Kelley & Schmidt, 

2005). Accordingly, the calculation of the contribution of each factor in the change in Y/Ngr (0.15 

percentage points on average between two periods), can be summarized as follows (see Table 2): 

the demographic component has a contribution of 0.24 percentage points to the change in the 

growth of GDP per capita, which is smaller than that of the economic component (0.47), and the 

convergence factor (-0.56). However, this result could be rather misleading if one does not 

acknowledge the contribution of every single explanatory variable. In this regard, among the 

demographic variables, the Child Dependency Ratio (D1) takes the lead (0.37), followed by the Size 

of the Population (-0.21), the Old Age Dependency Ratio (D2) (0.07), the Population Density (0.02), 

and the arithmetic effect (-0.01). Concerning the economic variables, Sectoral Change accounts for 

most of the contribution (0.26), followed by Political Rights (0.13), and its quadratic form (-0.12), 

Life Expectancy at birth (0.09), Inflation (0.06), Savings (0.03), Capital (0.02), and Government 

Consumption (-0.01). On the other hand, when observing the changes over time, the contribution 

of the economic factors has suffered fluctuations, while the contribution of the demographic 

factors has gradually and constantly risen over time, reaching a maximum of 0.43 percentage 

points in the years 2000-05 (with the contribution of D1 being 0.52 percentage points).  
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Table 2: Contribution of each Factor from the empirical results of the third specification to the Change in 

Y/Ngr, for the Total Sample 

 

 

Additionally, the comparison among regions in Table 3 shows that, on average for D1 (Child 

Dependency Ratio), Asia is the forerunner (0.6), having seized the demographic dividend the most. 

Europe/North-America/Oceania and Latin America and the Caribbean follow next with a 

contribution of 0.4 percentage points to the growth of GDP per capita, with Africa contributing the 

least (0.2). Additionally, Africa is the only region where the demographic factor contributes 

negatively on average (-0.14), due to the huge contribution of the size of the population (-0.33). In 

fact, the contribution of D1 over time illustrates the different timings in the demographic transition 

by regions, where North-America/Europe/Oceania began earlier than the other areas, reaching a 

maximum contribution of 0.6 percentage points in 1975-1985; while Latin America and the 

Caribbean’s D1 has been relatively stable over time (below 0.4 until the 90’s and around 0.5 until 

2010); whereas the highest contribution so far has been that of Asia in 2000-2005 (0.76 

percentage points) following a steady growth over the whole period; however Africa, on the other 

hand, began with negative contributions (-0.1 in the 70’s), and has been slowly rising yet without 

reaching the 0.3 threshold. Therefore, the two most interesting regions in terms of analysing the 

impact of the first demographic dividend on the reduction of poverty are Asia and Africa, the first 

Period 

Average
1970-

1975

1975-

1980

1980-

1985

1985-

1990

1990-

1995

1995-

2000

2000-

2005

2005-

2010

Change in Y/Ngr 0.15 -0.27 -0.26 -0.09 0.33 1.06 0.50 0.21 -0.73

Convergence -0.56 -0.71 -0.80 0.03 -0.35 -0.02 -0.70 -0.90 -0.83

Economic variables 0.47 0.35 0.46 -0.08 0.47 0.75 0.73 0.75 0.03

Gross Capital Formation (% of GDP) 0.02 0.28 -0.10 -0.18 0.08 -0.09 -0.01 0.23 -0.02

Life Expectancy at birth (in log) 0.09 0.19 0.17 0.12 0.05 0.05 0.07 0.11 0.10

Inflation (Annual percentage) 0.06 -0.02 -0.04 -0.14 0.05 0.43 0.05 0.01 0.00

Sectoral Change (% Agriculture in GDP) 0.26 0.35 0.50 0.09 0.18 0.23 0.47 0.29 0.10

Government Consumption (% of GDP) -0.01 -0.19 0.00 -0.03 0.06 0.06 0.00 -0.03 -0.07

Political Rights (Rating of Freedom) 0.13 -0.31 0.43 0.21 0.30 0.25 0.09 0.00 0.01

Political Rights^2 -0.12 0.30 -0.42 -0.14 -0.36 -0.17 -0.08 0.01 -0.03

Gross Savings (% of GDP) 0.03 -0.24 -0.08 -0.02 0.11 -0.01 0.15 0.13 -0.07

Demographic variables 0.25 -0.03 0.04 -0.01 0.07 0.24 0.41 0.43 0.30

Child Dependency ratio (log) 0.37 0.19 0.28 0.25 0.24 0.31 0.46 0.52 0.39

Old Age Dependency ratio (log) 0.07 0.08 0.04 0.02 0.08 0.11 0.10 0.07 0.06

Population Density (per sq. km) 0.02 0.01 0.03 0.02 0.02 0.02 0.02 0.02 0.02

Population Size (log of N) -0.21 -0.31 -0.30 -0.30 -0.27 -0.21 -0.17 -0.17 -0.17

Demographic translations -0.01 0.04 -0.02 0.13 0.09 0.06 -0.07 -0.23 -0.01

WA gr -0.07 0.12 -0.07 -0.11 -0.09 -0.04 -0.04 -0.20 -0.07

N gr 0.06 -0.08 0.05 0.24 0.17 0.10 -0.03 -0.03 0.06
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for being the frontrunner and the latter as the one lagging far behind. In this regard, the analysis 

from now on is going to be centred on these two specific geographic regions with the clear 

intention of drawing attention to those most relevant elements in which Africa can learn from 

Asia.   



68 
 

Table 3: Contribution of each Factor from the empirical results of the third specification to the Change in Y/Ngr, by Major Regions  

 

 

Period 

Average

1970-

1975

1975-

1980

1980-

1985

1985-

1990

1990-

1995

1995-

2000

2000-

2005

2005-

2010

Period 

Average

1970-

1975

1975-

1980

1980-

1985

1985-

1990

1990-

1995

1995-

2000

2000-

2005

2005-

2010

Change in Y/Ngr 0.07 -0.75 0.18 0.02 -1.31 2.36 0.21 -0.16 -0.80 Change in Y/Ngr 0.30 0.27 -0.46 0.21 1.04 0.61 0.30 0.71 -0.66

Convergence -0.59 -0.55 -0.64 -0.41 -0.67 0.70 -1.02 -1.12 -0.47 Convergence -0.34 -0.92 -0.76 0.76 -0.08 -0.64 -0.32 -0.45 -0.78

Economic variables 0.26 -0.81 -0.12 0.30 -0.81 1.14 0.61 0.44 -0.31 Economic variables 0.32 0.99 0.13 -0.52 0.94 0.87 0.15 0.70 -0.29

Gross Capital Formation (% of GDP) -0.09 -0.33 -0.18 0.04 -0.41 -0.18 0.06 0.16 -0.30 Gross Capital Formation (% of GDP) 0.00 0.15 -0.16 -0.19 0.13 0.16 -0.20 0.16 -0.03

Life Expectancy at birth (in log) 0.06 0.07 0.07 0.05 0.06 0.04 0.07 0.07 0.07 Life Expectancy at birth (in log) 0.09 0.20 0.22 0.14 0.11 0.08 0.07 0.07 0.06

Inflation (Annual percentage) 0.14 -0.01 0.00 0.01 -0.04 0.86 0.07 0.01 0.00 Inflation (Annual percentage) 0.01 -0.01 -0.24 -0.71 0.37 0.43 0.02 0.01 0.00

Sectoral Change (% Agriculture in GDP) 0.18 0.20 0.14 0.13 0.05 0.38 0.24 0.21 0.01 Sectoral Change (% Agriculture in GDP) 0.18 0.38 0.48 0.02 0.19 0.24 0.34 0.08 0.05

Government Consumption (% of GDP) -0.03 -0.38 -0.10 0.02 -0.13 0.02 0.02 -0.01 -0.05 Government Consumption (% of GDP) -0.02 0.20 -0.05 0.07 0.13 -0.13 -0.07 0.02 -0.14

Political Rights (Rating of Freedom) 0.06 0.00 0.00 0.08 0.59 0.13 0.05 -0.01 -0.03 Political Rights (Rating of Freedom) 0.21 -0.03 1.97 0.58 0.22 0.04 0.03 0.08 -0.17

Political Rights^2 -0.03 0.00 0.00 -0.03 -0.59 -0.04 0.01 0.03 0.01 Political Rights^2 -0.19 -0.09 -1.83 -0.37 -0.34 -0.02 -0.02 -0.04 0.12

Gross Savings (% of GDP) -0.03 -0.36 -0.06 0.01 -0.34 -0.06 0.07 -0.02 -0.03 Gross Savings (% of GDP) 0.03 0.19 -0.26 -0.05 0.13 0.06 -0.02 0.33 -0.19

Demographic variables 0.50 0.39 0.74 0.54 0.40 0.33 0.59 0.66 0.35 Demographic variables 0.33 0.07 0.05 0.11 0.17 0.30 0.43 0.48 0.51

Child Dependency ratio (log) 0.40 0.45 0.66 0.63 0.28 0.16 0.48 0.56 0.27 Child Dependency ratio (log) 0.44 0.37 0.35 0.35 0.32 0.39 0.49 0.53 0.55

Old Age Dependency ratio (log) 0.13 0.07 0.15 -0.02 0.19 0.18 0.12 0.13 0.12 Old Age Dependency ratio (log) 0.10 0.04 0.02 0.03 0.10 0.12 0.12 0.13 0.13

Population Density (per sq. km) 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Population Density (per sq. km) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Population Size (log of N) -0.03 -0.15 -0.06 -0.07 -0.07 -0.01 -0.02 -0.03 -0.03 Population Size (log of N) -0.22 -0.34 -0.33 -0.28 -0.26 -0.22 -0.19 -0.18 -0.17

Demographic translations -0.11 0.19 -0.40 -0.23 0.19 0.03 -0.14 -0.37 -0.11 Demographic translations 0.00 0.12 -0.13 0.01 0.08 0.04 -0.02 -0.09 0.00

WA gr -0.12 0.23 -0.30 -0.14 -0.05 0.08 -0.02 -0.41 -0.12 WA gr -0.16 -0.06 -0.28 -0.13 -0.13 -0.20 -0.15 -0.15 -0.16

N gr 0.01 -0.04 -0.10 -0.08 0.24 -0.05 -0.12 0.04 0.01 N gr 0.15 0.18 0.15 0.15 0.21 0.24 0.14 0.06 0.15

Period 

Average

1970-

1975

1975-

1980

1980-

1985

1985-

1990

1990-

1995

1995-

2000

2000-

2005

2005-

2010

Period 

Average

1970-

1975

1975-

1980

1980-

1985

1985-

1990

1990-

1995

1995-

2000

2000-

2005

2005-

2010

Change in Y/Ngr 0.28 -1.49 -0.08 -0.35 0.76 1.06 1.07 0.51 -0.95 Change in Y/Ngr 0.03 0.42 -0.54 -0.11 0.24 0.35 0.41 0.05 -0.51

Convergence -0.97 -2.26 -1.03 -0.50 -0.79 -0.68 -0.80 -1.26 -1.28 Convergence -0.32 0.25 -0.68 0.14 -0.10 0.25 -0.46 -0.60 -0.90

Economic variables 0.81 0.74 0.85 0.04 1.19 1.12 1.09 1.09 0.15 Economic variables 0.42 0.44 0.48 -0.06 0.21 0.15 0.84 0.78 0.47

Gross Capital Formation (% of GDP) 0.08 0.58 0.20 -0.31 0.35 -0.14 -0.05 0.32 0.05 Gross Capital Formation (% of GDP) 0.05 0.56 -0.31 -0.16 0.04 -0.11 0.04 0.28 0.25

Life Expectancy at birth (in log) 0.11 0.26 0.14 0.15 0.13 0.10 0.11 0.10 0.07 Life Expectancy at birth (in log) 0.10 0.22 0.22 0.12 -0.01 0.01 0.04 0.17 0.17

Inflation (Annual percentage) 0.09 -0.03 -0.01 0.01 -0.01 0.59 0.05 -0.01 0.00 Inflation (Annual percentage) 0.01 -0.02 0.00 0.02 -0.02 0.02 0.02 0.03 0.01

Sectoral Change (% Agriculture in GDP) 0.37 0.41 0.47 0.28 0.33 0.21 0.71 0.44 0.10 Sectoral Change (% Agriculture in GDP) 0.27 0.37 0.69 -0.02 0.12 0.14 0.57 0.33 0.23

Government Consumption (% of GDP) 0.01 -0.24 0.01 -0.04 0.09 0.12 0.00 -0.03 -0.05 Government Consumption (% of GDP) -0.01 -0.29 0.05 -0.09 0.06 0.13 0.00 -0.07 -0.06

Political Rights (Rating of Freedom) 0.05 -0.17 0.26 0.59 -0.28 0.10 -0.07 -0.11 0.13 Political Rights (Rating of Freedom) 0.22 -0.73 0.20 -0.20 0.61 0.54 0.34 0.07 0.04

Political Rights^2 -0.02 0.11 -0.20 -0.57 0.36 -0.04 0.10 0.09 -0.12 Political Rights^2 -0.23 0.82 -0.27 0.24 -0.74 -0.43 -0.39 -0.05 -0.09

Gross Savings (% of GDP) 0.13 -0.16 -0.01 -0.08 0.22 0.18 0.25 0.29 -0.04 Gross Savings (% of GDP) 0.01 -0.49 -0.10 0.03 0.16 -0.16 0.23 0.03 -0.08

Demographic variables 0.46 -0.07 0.15 0.12 0.26 0.46 0.65 0.72 0.55 Demographic variables -0.14 -0.33 -0.37 -0.34 -0.18 -0.01 -0.03 -0.07 -0.07

Child Dependency ratio (log) 0.56 0.28 0.38 0.36 0.41 0.46 0.67 0.76 0.68 Child Dependency ratio (log) 0.16 -0.12 -0.02 0.01 0.09 0.28 0.24 0.25 0.22

Old Age Dependency ratio (log) 0.08 0.07 0.04 0.03 0.07 0.15 0.11 0.10 0.00 Old Age Dependency ratio (log) 0.01 0.11 0.01 0.01 0.06 0.01 0.03 -0.03 0.00

Population Density (per sq. km) 0.05 0.01 0.06 0.05 0.07 0.08 0.04 0.04 0.06 Population Density (per sq. km) 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.01

Population Size (log of N) -0.23 -0.43 -0.32 -0.32 -0.29 -0.23 -0.18 -0.18 -0.19 Population Size (log of N) -0.33 -0.33 -0.37 -0.37 -0.33 -0.32 -0.31 -0.30 -0.31

Demographic translations -0.02 -0.06 0.00 0.10 0.17 0.12 -0.04 -0.38 -0.02 Demographic translations 0.06 0.03 0.15 0.30 -0.04 0.06 -0.06 0.00 0.06

WA gr -0.07 0.10 -0.19 -0.17 -0.25 0.06 -0.04 -0.12 -0.07 WA gr 0.00 0.16 0.21 -0.06 0.03 -0.17 -0.01 -0.05 0.00

N gr 0.05 -0.16 0.19 0.26 0.43 0.06 0.00 -0.26 0.05 N gr 0.06 -0.13 -0.06 0.36 -0.07 0.22 -0.05 0.06 0.06

  LATIN AMERICA AND THE CARIBBEAN

   AFRICA

  NORTH AMERICA -  EUROPE - OCEANIA

   ASIA
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Hence, the regression estimates for the third specification (2SLS) are presented in Table 4 for 

Asia and Africa only. The results suggest the following:  

 Convergence. The initial level of income per worker, displays a significant and negative 

coefficient for the total sample, but also for both Asia and Africa. Even though the median 

GDP per worker for the whole time period (1960-2014) is much lower in Africa (2906.23 

US$), when compared to Asia (7762.27 US$), the magnitude of the regression estimates 

indicates that the model predicts a greater conditional convergence in Asia (-6.8 in 

comparison to Africa’s -4.7). In other words, poor countries in Asia (and in Africa, yet to a 

lesser extent) tend to grow faster and approach their steady-state level quicker than rich 

countries. 

 

 Economic Productivity (Ze). Whereas for the total sample, all economic explanatory 

variables are statistically significant, in Asia only Capital formation, Inflation, Sectoral 

Change, and Savings are significant. Conversely, for Africa, those variables are Capital 

formation, Life Expectancy at birth, and Inflation. In terms of the magnitude of these 

parameters, in those cases where they are significant for both geographic areas, as well as 

worldwide, Asia’s Capital formation appears to be slightly more important in explaining 

the output per worker than the total sample results, while Africa’s is below. In fact, a 

similar result can be found for the Gross Savings, although for Africa the estimate is not 

significant. On this regard, it is important to take into account that the period’s median 

gross savings in Africa are very low when compared to Asia (14.76% and 24.05%, 

respectively). On the other hand, concerning the Inflation variable, it is in Africa where the 

increase in the prices affect most negatively, while in Asia it is the Sectoral Change (i.e. the 

percentage of agriculture in the GDP). Finally, in Africa the Life Expectancy at birth is 

positively related to greater output per worker, with an increase of almost 7 percentage 

points in the productivity outcome when the life expectancy increases in one unit 

(annually, this would mean that, for instance, rising the African’s life expectancy from 59.5 

to 60.5, would increase the output per worker in 1.4 percentage points).  

 

 Demographic Productivity (Zd) and First Dividend (Child Dependency Ratio). The 

estimation results reveal that the first dividend has had a major impact in Asia than in the 

rest of the world, where Africa lags behind (with the coefficient of the child dependency 

ratio being almost half the size of Asia’s). In more detail, the model predicted for Asia a 5-

year productivity outcome increase of 8.3 percentage points (an annual 1.6pp) when the 

log of the child dependency ratio decreased in one unit. Conversely, for Africa the 
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productivity increase would only be of 4.9 percentage points (0.9pp annually). In other 

words, these empirical results suggest that whereas for Asia the variation in the child 

dependency ratio between the years 1960-2014 (from 70.45 to 37.61) has contributed an 

average of 0.52pp every 5-year period (0.10pp annually) to the growth of the GDP per 

worker; Africa, on the other hand, has only contributed 0.03pp (0.006pp annually), not 

only due to its lesser impact (that is, its lower coefficient), but also because the reduction 

of its child dependency ratio over this period has been much smaller (from 79.51 in 1960 

to 74.92 in 2014).  In fact, if one takes a look at the latest data on the Child Dependency 

ratios projections for both geographic areas, the estimates from the United Nations World 

Population Prospects (2015) indicated that: in Asia, the age group 0-14 incremented in 

1.14 percentage points from the years 2010 to 2015 (numerator), while the working age 

group increased in 5.80 pp, thus, the ratio decreased in -4.4 percentage points, obtaining a 

ratio of 36.0 for 2015; while on the other hand, in Africa the children’s age group 

incremented in 12.55 pp, while the 15-64 group augmented in 14.31 pp, thus, the overall 

decrease was only of -1.5 percentage points, remaining relatively high at a ratio of 73.8 in 

2015. Precisely, Africa on the whole began to reduce its child dependency ratio in the 90’s, 

so if major efforts were made in order to boost its demographic transition with greater 

reductions on the total fertility domain, the productivity outcome could benefit 

exponentially. In other words, if by doing it relatively “wrong” in the 2010-2015 example 

(with such an elevated numerator), the ratio already decreased by -1.5 pp, one could 

conceive a much advantageous scenario if the fertility transition really took place, with the 

subsequent positive effect on the productivity outcome.  

 

 The remaining variables of the Demographic Productivity (Zd). Firstly, regarding the 

Old Age Dependency Ratio, whereas the results imply an increase of the output per worker 

of 2.5 percentage points in 5 years when this ratio increases in one unit for the total 

sample, being statistically significant at the 10% level, the same cannot be said for Asia or 

Africa specifically. In fact, even if the parameter shows a positive sign for Asia (increase 

savings) and a negative one for Africa (burden), neither geographical area is statistically 

significant. Secondly, the Population Density variable indicates a similar result in the 

parameter value for the total sample and for both Asia (0.002 percentage points) and 

Africa (0.007 pp). Although the coefficient is relatively low and not significant for Africa, 

the sign of the value and the statistical significance for the total sample and Asia suggests a 

positive effect of population density. Finally, regarding the Population Size, the model 
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predicts a negative and statistically significant effect for the total sample (-2.60 percentage 

points) and Asia (-5.04 pp), but not significant for Africa (-1.12 pp). 

 

 

Table 4: Empirical results for the third specification by major areas 

 

(* Denotes 10% significance, ** denotes 5% significance, and *** denotes 1% significance) 

 

Finally, by employing the empirical results for each geographic area, that is Asia and Africa, it is 

possible to forecast to the future the contributions of the arithmetic effect and the Dependency 

Ratios on changes in Y/N gr (Figure 11). In effect, after comparing the magnitudes of the 

coefficients from the econometric model for both regions, with respect to the total world sample, it 

is essential to observe the pattern of the contributions over time. Precisely, Figure 3 analyses the 

evolution of the demographic contribution, in particular, for Asia and Africa. In the case of Asia, at 

the beginning of the demographic window, the contributions of the arithmetic effect (WAgr – Ngr) 

have been relatively important, in the sense that the growth in the Working Age population has 

been larger than the one in Total population (N). However, the contribution of the Child 

Dependency Ratio largely exceeds this mathematical effect from 1975 onwards. It is worth 

mentioning that Asia will continue to benefit from a first demographic dividend (until 2040), 

mainly explained by those countries who are still within the window of opportunity. Africa, on the 

other hand, presents a pattern in which until the 80’s the contribution of the Child Dependency 

Coefficients:

Y/WA (Initial, in log) -6.819 *** -6.881 *** -4.691 ***

Gross Capital Formation (% of GDP) 0.095 *** 0.107 ** 0.086 **

Life Expectancy at birth (in log) 4.329 * -2.016 6.950 **

Inflation (Annual percentage) -0.004 *** -0.004 *** -0.021 ***

Sectoral Change (% Agriculture in GDP) -0.161 *** -0.146 ** -0.066

Government Consumption (% of GDP) -0.125 *** -0.119 -0.043

Political Rights (Rating of Freedom) -1.019 ** -1.098 -1.175

Political Rights^2 0.118 ** 0.135 0.124

Gross Savings (% of GDP) 0.078 *** 0.119 *** 0.017

Child Dependency ratio (log) -5.624 *** -8.278 *** -4.990 *

Old Age Dependency ratio (log) 2.553 * 0.363 -0.617

Population Density (per sq. km) 0.002 ** 0.002 *** 0.007

Population Size (log of N) -2.604 *** -5.040 ** -1.122

Constant 107.0 *** 191.3 *** 55.3 **

Periods included: 9 9 9
Cross-sections included: 132 34 41

Total panel observations: 742 190 239
R-squared: 0.56 0.66 0.55

Adjusted R-squared: 0.45 0.55 0.42

CONVERGENCE

PRODUCTIVITY

(Ze)

(Zd)

ALL 

COUNTRIES
ASIA AFRICA

Dependent Variable: Y/WA gr (2SLS)
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Ratio has been rather acute (negative), while gradually declining over time. Simultaneously, the 

arithmetic effect, although relatively low, has been positive throughout 1965 to 2000. Actually, in 

this particular region the first demographic dividend is expected to be longer in time, yet with a 

lesser impact of D1 with respect to Asia. 

Figure 11: Contribution of the arithmetic effect and the Dependency Ratios on changes in Y/Ngr 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Own calculations based on the econometric model estimates and the UN Medium Fertility Scenario 
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3.3.2. Main policies for maximizing a Demographic Dividend in Africa 

 

In this section, the main goal is to employ the econometric model presented earlier as a means to 

identify and evaluate those policies that enable to positively harness a demographic dividend. The 

ultimate intention is to provide empirical evidence on those pathways that will allow to reduce 

poverty in the region by answering the following question: What elements ought to be prioritized, 

in the present African political agendas, so as to maximize the gains from the opening of a 

demographic window of opportunity?   

Precisely, the previous figure (11) describes the expected future scenario for Africa without 

applying any policy action. However, this situation could be improved to the extent that the Sub-

Saharan African region applies not only those economic policy actions oriented towards 

maximizing the gain from a demographic gift, but also demographic policies that focus on 

improving and accelerating the opening and widening of the window. In order to obtain such 

statistical evidence and identify which are the most relevant policies, several alternative 

estimations have been performed including an interaction term in the econometric model between 

each policy proxy and the Child Dependency Ratio. The statistical significance of this term 

indicates the relevance or not of the policy. 

Regarding these proxies, the selection of these variables was achieved by proofreading the existing 

literature on the demographic dividend, as well as taking into account the contextual and general 

knowledge on poverty issues in Africa, especially concerning Sub-Saharan Africa. As a result, the 

list of proxies were classified in terms of being either Socio-Economic or Demographic:  

 Socio-Economic (General/Universal and Gender related): 1) Human Capital (average years 

of total schooling), Total Unemployment, Openness to Trade, Access to Water (% population 

with access to improved water); and 2) Female Labour Force Participation, Female 

Unemployment, and Female Education (average years of total schooling for women). 

 

 Demographic (Mortality, Fertility, and Migration): 1) Infant Mortality (deaths of infants 

aged under-5 per 1,000 live births), Malnutrition (% of children under 5), and Adult specific 

Mortality (total prevalence of HIV/AIDS, % of population ages 15-49); 2) Total Fertility Rate 

(births per women), Contraceptive Prevalence (% of women ages 15-49), and Adolescent 

Fertility (births per 1,000 women ages 15-19); and 3) Migration (net total migrants), and 

Urbanization (% of total urban population).  
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In Table 5.1, the results for these specific econometric estimations for the World (total sample), 

Asia and Africa are presented. Before commenting on the results, it is of the essence to mention 

that a few variables were not included in the final set of proxies since they did not obtain sufficient 

statistical significance, not even at the 10% level. These were the following: openness to trade, 

access to water28, malnutrition, migration, and urbanization. Moreover, the variables on political 

rights from the model were also tested as a proxy but no significance was found.   

So as to facilitate the interpretation of the interactions results, the proxies have been dichotomized 

into two categories: 1) laggards, and 2) front-runners. In the case of the demographic proxy 

variables, the front-runners (who are already in a well advanced or final stage of the demographic 

transition) are expected to have low Total Fertility Rates, low Adolescent Fertility Rates, high 

Contraceptive Prevalence, low Infant Mortality Rates, and low Prevalence of HIV/AIDS. 

Conversely, concerning the socio-economic proxies, the laggards (or countries who are far behind 

the front-runners) are expected to fair negatively in Total and Female Unemployment, Human 

Capital, and Female Education, as well as Female Labour Force Participation. Therefore, a correct 

interpretation of the results of the interaction can be obtained by: Firstly, observing the log of the 

Child Dependency Ratio (in the Zd), which gives the coefficient of the laggards; and secondly, 

calculating the sum of the coefficients of the laggards plus the coefficient of the interaction which 

will provide the result for the front-runners. However, the statistical significance in this particular 

setting is extracted differently for both types of countries and presented in table 5.2: for the 

laggards, the significance is given directly by the log of the Child Dependency Ratio, whereas for 

the front-runners a Wald Test is needed, as it provides the significance of the sum of the 

coefficients. Therefore, regarding the results for those policy proxies that were statistically 

significant, the overall findings suggest the following:  

 

1) The World total sample indicates that among all the proxies, those that exhibit a larger 

coefficient for the front-runners (in terms of the magnitude after adding the child dependency 

ratio and the proxy interaction) are Female Education (-8.978), Human Capital (-8.587), 

Contraceptive Prevalence (-7.331), Infant Mortality (-7.056), Female Labour Force 

Participation (-6.839), Female Unemployment (-6.654), Total Fertility Rate (-6.412), and 

Adolescent Fertility (-6.261), and Total Unemployment (-5.241). However, the Prevalence of 

                                                           
28The variable on Access to Water did obtain statistical significance at the 10% level for the total simple, but not 

when the regression analyses were performed separately for each geographic region (Asia and Africa). Hence, the 

proxy was dropped from the final cut as further analysis will be needed for this specific topic, in which 

comparisons with the developed regions will probably be essential.  
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HIV/AIDS was not significant not even at the 10% level, as it is specific to Africa. Hence, the 

results suggest that total human capital (which encompasses the education for both men and 

women) and female education specifically, closely followed by contraceptive prevalence, are 

the most important elements to take into account with regards to the magnitude of the 

parameter. It is also important to notice that, for the total sample, neither the total fertility rate 

nor the infant mortality for the laggards was statistically significant. 

 

2) Asia is the region that appears to have fared well on both accounts – the demographic and 

socio-economic –, since almost all the policy proxies obtained statistically significant 

interactions of the policy proxies (table 5.1). Hence, it can be said that a great deal of the 

success (especially the Eastern Asia’s economic miracle) has been due to a positive 

combination of advances in the demographic transition as well as in the socio-economic status. 

On a more specific note, table 5.2 illustrates that the highest values of the coefficients for the 

front-runners belong to the socio-economic proxies, which are also statistically significant at 

the 1% level: Total Unemployment (-11.127), Female Education (-10.659), and Human Capital 

(-9.644). On the other hand, regarding the demographic domain, the proxies with a greater 

magnitude in the coefficients after applying their appropriate sum are Contraceptive 

Prevalence (-7.530), Total Fertility Rate (-7.388), and Adolescent Fertility Rate and Infant 

Mortality (both with -6.8). However, there were two exceptions for Asia where the region did 

not obtain statistically significant coefficients on the proxy interactions: HIV/AIDS and female 

labour force participation, which appear to be not only stronger in Africa, but statistically 

significant too. In the first case, it is probably due to the low prevalence of the disease in Asia, a 

median of 0.10 against the African 1.92; while in the latter case, the Asian median value for 

female labour force participation for the whole period is slightly lower than the world value 

(48.78 and 51.05, respectively), while the African median is much higher (63.52). In any case, 

the result for the Asian laggards in terms of the female labour force participation is rather 

striking as the laggards are statistically significant with a much higher parameter. 

 

3) Africa, on the other hand, struggles on the demographic field while exhibiting some optimism 

on the socio-economic territory, especially when comparing its statistical significance to those 

of Asia and the whole world. Nonetheless, the results are somewhat plausible since the most of 

the territory has yet to achieve the first demographic transition and fully enter its window of 

demographic opportunity. Thus, concerning the demographic outcome, the only proxies that 

obtained statistically significant results for the policy interactions of the front-runners are 

Total Fertility Rate (-7.268) and Infant Mortality (-7.046), both with a statistically significant 



76 
 

at the 10% level; while the Prevalence of HIV/AIDS (-2.373) is significant at the 5% level, thus 

being a policy strictly focused on this particular region, when compared to the rest of the 

world. Thus, these results basically reinforce the well-established picture for Africa, and 

especially Sub-Saharan Africa, in terms of the lack of change in the fertility area. Although 

improvements can be observed in the proxy for Total Fertility Rate and Infant Mortality, the 

same cannot be said for the Contraceptive Prevalence neither the Adolescent Fertility Rate (as 

contraception for married women is still low, and the proportion of adolescent mothers is still 

exceedingly high in the region). Nevertheless, with regards to the socio-economic proxies, 

Female Labour Force Participation is the proxy that holds the best result (-7.141), alongside 

Female Education (-7.120), which are significant at the 10 and 5 percent level, respectively; 

whereas Female Unemployment,  Total Unemployment, and Human Capital are not significant, 

not even at the 10% level. Finally, it is worth mentioning that the parameter for the laggards in 

all the policy proxies for Africa (except total unemployment) is of a positive sign, even though 

none of these coefficients are statistically significant29. This exceedingly different behaviour in 

the parameters’ sign could probably suggest that children are viewed as producers, in the 

sense that their entry into the labour market at an early age would shift them from belonging 

to the dependent population to actually being part of the non-dependent one. 

  

 

 

 

                                                           
29 A similar observation can be found for Asia and the proxy of Total Fertility Rate. 
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Table 5.1: Empirical results of the policy proxies’ estimations employing the Third Econometric Specification for the Total Sample, Asia, and Africa. 

 

(* Denotes 10% significance, ** denotes 5% significance, and *** denotes 1% significance)

Coefficients:

Y/WA (Initial, in log) -6.268 *** -6.230 *** -3.978 *** -6.969 *** -6.008 *** -3.392 * -5.794 *** -4.910 *** -5.860 ** -7.166 *** -5.754 *** -6.613 *** -6.595 *** -2.587 ** -0.650

Gross Capital Formation (% of GDP) 0.114 *** 0.202 *** 0.058 ** 0.095 *** 0.219 *** 0.033 0.100 *** 0.176 *** 0.060 0.090 *** 0.178 *** 0.046 0.061 ** 0.055 0.063 **

Life Expectancy at birth (in log) 1.915 1.018 3.056 3.633 2.763 4.092 4.868 ** 8.645 6.889 5.320 ** 4.485 19.194 ** 0.202 -6.206 -3.771 *

Inflation (Annual percentage) -0.004 *** -0.005 *** -0.022 *** -0.004 *** -0.005 *** -0.019 * -0.003 *** -0.006 *** 0.029 -0.004 *** -0.005 *** -0.006 -0.033 *** -0.012 -0.021 ***

Agriculture (% of GDP) -0.138 *** 0.050 -0.095 ** -0.164 *** 0.031 -0.119 ** -0.116 *** 0.076 -0.312 *** -0.169 *** -0.018 -0.225 *** -0.093 ** -0.112 * -0.023

Government Consumption (% of GDP) -0.113 *** 0.231 ** 0.064 -0.126 *** 0.220 * 0.038 -0.111 *** 0.191 0.139 -0.120 *** 0.085 0.099 -0.049 -0.154 0.024

Political Rights (Rating of Freedom) -0.938 *** -2.327 *** 0.037 -1.088 ** -1.552 * 0.600 -1.238 *** -1.218 -3.174 ** -1.145 *** -1.696 ** -2.199 ** -0.659 0.026 -1.338 ***

Political Rights^2 0.110 *** 0.302 *** -0.029 0.130 ** 0.203 * -0.172 0.135 *** 0.143 0.392 *** 0.135 *** 0.191 ** 0.208 * 0.061 0.010 0.159 ***

Gross Savings (% of GDP) 0.057 *** 0.056 * 0.018 0.076 *** 0.074 ** 0.046 0.071 *** 0.103 *** 0.060 0.084 *** 0.101 *** 0.078 ** 0.070 *** 0.042 0.072 ***

Child Dependency ratio (log) -1.662 1.101 6.293 -4.051 *** -1.855 55.077 -5.469 *** -1.328 22.286 -3.316 -1.952 19.899 -5.626 * -1.691 0.700

Old Age Dependency ratio (log) 1.182 -2.679 0.876 2.210 -1.196 -6.357 -1.466 -5.637 ** -6.811 1.538 -2.683 -4.488 3.632 0.752 -2.574 **

Density 0.001 *** 0.001 * -0.008 0.001 ** 0.002 ** -0.023 * 0.001 0.001 0.058 0.001 ** 0.002 *** -0.015 0.008 -0.002 0.004 **

Population Size (log of N) -1.117 * 4.860 ** -5.108 * -1.933 ** 1.310 -4.013 -2.941 *** 0.037 -3.312 -1.987 ** -1.295 -7.515 ** 2.159 -0.440 * 0.713 ***

Proxy 19.567 ** 35.740 ** 66.492 8.849 * 20.917 * 270.992 7.256 25.710 *** 110.506 14.559 * 20.098 * 123.182 * -9.394 10.544 13.514 *

Proxy*Child Dependency ratio (log) -4.750 ** -8.489 ** -13.561 -2.210 * -4.969 ** -61.008 -1.862 * -6.201 *** -26.164 * -3.740 * -4.914 * -26.944 * 2.416 -2.512 -3.074 *

Constant 73.0 *** -38.3 70.8 * 94.5 *** 21.7 -152.4 109.2 *** 15.9 -3.1 88.7 *** 64.7 24.7 38.8 65.9 11.9

Periods included: 9 9 9 9 9 4 9 9 7 9 9 4 4 4 4
Cross-sections included: 132 32 40 132 32 38 117 30 33 132 34 33 91 20 36

Total panel observations: 648 171 213 742 177 94 408 149 95 742 176 109 327 72 97
R-squared: 0.78 0.80 0.72 0.56 0.75 0.90 0.823396 0.78666 0.820848 0.568189 0.81 0.78 0.645266 0.36 0.58

Adjusted R-squared: 0.71 0.73 0.63 0.46 0.66 0.78 0.739573 0.696401 0.641695 0.462232 0.73 0.62 0.476728 0.19 0.50

Coefficients:

Y/WA (Initial, in log) -7.631 *** -5.592 *** -3.067 * -7.772 *** -7.251 *** -7.207 ** -7.215 *** -4.362 *** -5.303 *** -7.815 *** -7.355 *** -5.704 *** -7.723 *** -3.765 -3.954 ***

Gross Capital Formation (% of GDP) 0.063 ** 0.170 *** 0.031 0.113 *** 0.131 ** 0.168 ** 0.049 *** 0.152 *** 0.023 0.115 *** 0.126 ** 0.071 ** 0.061 ** 0.129 * 0.057 **

Life Expectancy at birth (in log) 10.064 *** -1.593 7.469 3.123 -2.162 -16.676 7.181 *** -9.738 2.169 3.034 -1.611 1.300 9.248 *** 24.986 -1.044

Inflation (Annual percentage) -0.004 *** -0.006 *** -0.020 * -0.003 *** -0.004 *** -0.011 -0.004 *** -0.005 *** -0.020 *** -0.003 *** -0.004 *** -0.014 -0.004 *** -0.005 *** -0.020 ***

Agriculture (% of GDP) -0.199 *** 0.064 -0.102 * -0.162 *** -0.158 ** -0.163 ** -0.145 *** -0.078 -0.062 * -0.161 *** -0.148 ** -0.150 *** -0.179 *** 0.080 -0.086 **

Government Consumption (% of GDP) -0.148 *** 0.277 -0.053 -0.101 *** -0.175 * 0.398 ** -0.076 ** 0.061 0.023 -0.094 ** -0.205 ** 0.221 *** -0.122 ** 0.178 -0.009

Political Rights (Rating of Freedom) -1.337 ** -1.327 0.165 -1.268 *** -0.921 -1.369 -1.201 *** 2.466 -1.725 *** -1.282 *** -0.618 -0.471 -1.297 ** -1.086 -1.164 **

Political Rights^2 0.148 * 0.146 -0.048 0.144 *** 0.110 0.157 0.116 ** -0.446 ** 0.194 *** 0.145 *** 0.071 0.047 0.144 * 0.137 0.128 **

Gross Savings (% of GDP) 0.052 ** 0.037 0.016 0.061 *** 0.078 ** 0.044 0.051 *** 0.063 * -0.009 0.063 *** 0.083 ** 0.047 0.055 *** 0.136 ** 0.002

Child Dependency ratio (log) -5.638 *** -6.587 * -1.463 -6.203 *** -5.890 ** 69.234 -5.664 *** -0.084 2.358 -6.681 *** -6.496 ** 20.638 -4.612 *** -16.314 * 0.965

Old Age Dependency ratio (log) 2.275 -4.295 1.853 1.818 0.178 -12.182 1.029 2.220 4.475 * 1.730 0.218 -3.312 2.847 -7.865 4.743 *

Density 0.001 0.002 * -0.011 0.002 ** 0.002 ** 0.048 0.000 0.001 -0.002 0.002 *** 0.002 ** 0.021 0.001 0.003 -0.004

Population Size (log of N) -0.485 -1.085 -0.301 -3.030 *** -3.996 * -4.477 -0.045 -0.686 5.636 *** -2.848 *** -3.606 -4.057 0.626 -13.837 * 3.852 **

Proxy -0.633 18.665 ** 10.048 9.489 * 15.277 * 352.411 4.167 ** 23.115 ** 31.818 * 8.613 15.961 ** 123.194 * 6.688 * -34.477 32.325 *

Proxy*Child Dependency ratio (log) 0.397 -4.540 ** -1.648 -2.384 * -3.754 * -79.742 -0.990 * -5.715 ** -7.417 * -2.297 * -4.163 ** -27.758 * -2.227 ** 10.614 -8.106 **

Constant 58.3 ** 104.5 7.4 131.2 *** 169.2 *** -94.2 61.1 *** 84.2 -68.6 ** 131.2 *** 163.6 *** 19.4 39.7 234.5 -31.1

Periods included: 5 5 4 9 9 4 5 5 5 9 9 4 5 5 5
Cross-sections included: 132 33 37 117 30 32 123 26 40 117 30 31 132 34 40

Total panel observations: 559 132 129 677 177 116 399 94 149 677 177 112 559 139 152
R-squared: 0.62 0.78 0.70 0.58 0.67 0.57 0.899673 0.903649 0.847284 0.581934 0.67 0.75 0.630892 0.62 0.84

Adjusted R-squared: 0.49 0.66 0.51 0.48 0.56 0.28 0.84701 0.830932 0.759554 0.481445 0.57 0.57 0.500092 0.41 0.75
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Table 5.2: Wald Test results for establishing the statistical significance of the policy proxies for both the 

laggards and front-runners. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Laggards -4.051 *** -1.855 55.077

Front-runners -6.261 *** -6.824 *** -5.931

Laggards -5.469 *** -1.328 22.286

Front-runners -7.331 *** -7.530 *** -3.878

Laggards -1.662 1.101 6.293

Front-runners -6.412 *** -7.388 *** -7.268 *

Laggards -3.316 -1.952 19.899

Front-runners -7.056 *** -6.866 *** -7.046 *

Laggards -5.626 * -1.691 0.700

Front-runners -3.210 -4.202 -2.373 **

Laggards -5.638 *** -6.587 * -1.463

Front-runners -5.241 *** -11.127 *** -3.111

Laggards -6.203 *** -5.890 ** 69.234

Front-runners -8.587 *** -9.644 *** -10.508

Laggards -5.664 *** -0.084 2.358

Front-runners -6.654 *** -5.799 * -5.059

Laggards -6.681 *** -6.496 ** 20.638

Front-runners -8.978 *** -10.659 *** -7.120 **

Laggards -4.612 *** -16.314 * 0.965

Front-runners -6.839 *** -5.700 -7.141 *
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3.3.3. Ranking of African countries by key policies: who should focus on what?   

 

Once the empirical estimations have been performed and interpreted, the identification of those 

policy proxies that are relevant for maximizing a dividend for the case of Africa, in particular, 

becomes possible. Indeed, the statistical significance from the econometric model provides the 

guideline on what elements are most relevant for each geographic area. Since the majority of 

countries in the African continent are at an incipient state of their demographic transition, a 

proper understanding of the successful policies that have permitted to reap from a demographic 

dividend in other nations becomes essential. Whereas Asia has had a general success in almost all 

the policy proxies, Africa is still far behind. In fact, from all the possible policy proxies tested in the 

present investigation, the previous section (3.3.2.) emphasized a total of 10 relevant proxies (5 

demographic + 5 socio-economic). In this section, in particular, the total number is further reduced 

taking into account the results of the Wald Tests for all these proxies by geographic area. In this 

sense, for Africa those proxies that are statistically significant sum 5 in total: 1) the region’s 

distinctive feature of an exceedingly high Prevalence of the HIV/AIDS epidemic; 2) and 3) which 

are related specifically to the demographic transition – Total Fertility and Infant Mortality rates –; 

and 4) and 5) that are specific to the gender issues of Female Education and Female Labour Force 

Participation. On the other hand, as stated earlier, for Asia all the proxies were significant for the 

front-runners (except HIV/AIDS and female labour participation), where three socio-economic 

proxies stood out: Total Unemployment, Female Education and Human Capital. As a result, taking 

into account that the proxy on female education is also significant for Africa, the final selection of 

key policies has been reduced from 10 to 5 + 2, that is the 5 proxies specific to Africa plus the two 

most relevant ones for Asia (those that have the largest magnitude of the coefficient of the front-

runners in table 5.2). Therefore, the final proxies selected are the following: 

 

Having selected these final proxies, the following step is to actually go one step behind and go back 

to performing a simple descriptive analysis. This will allow to gain a better picture of what has 

been happening in Africa. Owing to the fact that not all African countries are following the same 

pattern in terms of the speed of the demographic transition and the socio-economic performance, 

the idea is to highlight this heterogeneity through ranking all the African countries according to 

 Total Fertility Rate 

 Infant Mortality 

 Prevalence of HIV/AIDS 

 Female Education 

 Female Labour Force participation 

 

 Total Unemployment 

 Human Capital 

 

+ 
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each of these policy proxies. The existence of heterogeneity not only between countries but within 

them cannot be ignored, yet for the purposes of the present research the focus will be on the 

national data (macro perspective). Thus, not only is it important to identify those key policy 

proxies that help increase the benefits given by a demographic window of opportunity, but also to 

recognize which countries are headed in the right direction and doing well and those who are not. 

In other words, the main goal in this section is twofold: 1) identify front-runners and laggards 

according to each of these proxies individually (specific countries); and 2) classify the African 

countries in selected groups that share similarities in terms of their demographic and socio-

economic current performance. The intention is to draw the attention to where it is really needed, 

in the sense that not all countries will have carry out the same strategy with regards to the policy 

action. Some might need to focus only on a few specific policies, if their performance on the rest is 

already proficient. Others might need to focus on everything if they are considered laggards in 

almost all the policy proxies. Hence, the idea is to provide useful guidance for all the African 

countries so that each and every one of them can apply the appropriate policy action.    

Consequently, in order to obtain all this information, first it is necessary to build a ranking of 

African countries for each of these key policy proxies. This exercise is carried out and 

summarized in tables 7 and 8. On this regard, Table 7 illustrates the current ranking of African 

countries for the period 2010-2014 concerning the three key demographic proxy variables as well 

as the changes in their position from the period 1990-1994, while Table 8 shows the ranking for 

the other four key socio-economic ones. The left hand side of these tables feature the current 

position for the period 2010-2014, bringing to light all those countries that are considered as 

front-runners (at the top of the list) or laggards (at the bottom of the ranking) according to each 

policy proxy. In addition to this current position, two other elements are included: 1) the arrows, 

which represent improvement (green), lack of change (yellow), or worsening (red); 2) the number 

of positions gained or lost according to the initial value (period 1990-1994), that actually 

establishes the colour of the arrow. Precisely, by taking into account the present position with 

respect to its past, in addition to the percent change of the proxy by country, permits not only to 

detect high and low ranking countries but also distinguish between trajectories. In fact, different 

experiences can be found in these rankings where, for instance, a country can improve in terms of 

advancing several positions in the ranking yet have a low percentage change in the decade taken 

into account; or on the contrary, a country can maintain its position yet increase for the worse in 

its decade percentage change; or also, a country can drop several positions in the ranking even 

though its time trend is that of an actual improvement. 

In more detail, Table 7 displays the following results: 
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 Total Fertility Rate30. Since the early 90’s all African countries have experienced a decrease 

of their Total Fertility Rate. Again, with the exception of Mauritius, Seychelles and Cape Verde, 

the front-runner countries with the lowest rates, below 3 births per women, belong to the 

Northern and Southern regions of the African continent (Tunisia, South Africa, Libya, Morocco, 

Botswana, Algeria, and Egypt). For instance, Swaziland almost doubled its contraceptive 

prevalence (being on the top 3 of that particular proxy), so similarly not only has the total 

fertility rate remarkably diminished from 5.3 to 3.4 births per women but also the adolescent 

fertility rate has been reduced by 41%. Analogous experiences can be found for Djibouti, 

Ghana, Madagascar, Rwanda, Ethiopia, and Sierra Leone. Conversely, other countries who have 

reduced their total fertility rate have not fared well on the contraceptive prevalence list such 

as Libya, Central African Republic, Sudan, Togo, Eritrea, or Benin for instance. Other countries, 

unfortunately, have also incremented their adolescent fertility rate: Lesotho, Somalia, Zambia, 

and Mozambique. In fact, taking into account that, on a global scale, the leading cause of death 

among the 15-19 year old age group is pregnancy related (UNICEF, 2001), the low pace of 

change in the reduction of adolescent fertility for several countries at the bottom of the list is 

worrisome: Niger, Mali, Angola, Chad, Malawi, Mozambique, Congo (Dem. Rep.), Guinea, Cote 

d’Ivoire, Congo (Rep.), and so on. Precisely, some of these countries are also the same that still 

have the highest Total Fertility Rates: Niger (7.6 births per women), Mali (6.8), Somalia (6.7), 

Chad (6.4), Burundi (6.2), Congo (Dem. Rep.) (6.1), Angola/Uganda/Nigeria (6.0), and The 

Gambia/Zambia (5.8). On a last note, it is rather important to take into consideration that, as 

stated earlier in Figure 10 regarding the Demographic Window of Opportunity by African 

countries, the closing of the window is not clear for Niger, Mali nor Zambia as their total 

dependency ratios is still elevated in the medium fertility scenario projection.  

 

 Infant Mortality. Seychelles, Mauritius, and Libya currently share the lead by having the 

lowest Infant Mortality rates (14.3, 14.8, and 15.6 respectively). These countries have also 

improved over time when compared to the rates from the 90’s, especially Libya (-60%). Except 

for Sudan, all the Northern African countries are amongst the top 8 positions; whereas South 

Africa, Botswana, and Namibia (Southern Africa) have suffered a slight drop in their top 

positions as their reduction of infant mortality has been somewhat minor, remaining in the 

positions 9 to 11. The only non-Northern or non-Southern countries who are considered as 

front-runners are the Eastern African islands (Seychelles, Mauritius) and Cape Verde (Western 

                                                           
30 To better explain the Total Fertility Rate, taking into account the rankings for the contraceptive prevalence and 

adolescent fertility can be helpful in order to provide some contextual background when interpreting the results (See Annex: 

Table 7.1.: Ranking for Total Fertility Rate, Contraceptive Prevalence and Adolescent Fertility). 
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Africa). More so, those countries who merit special attention for their remarkable 

improvements and amount of positions gained are Eritrea (+12), Tanzania (+16), Rwanda 

(+23), Madagascar (+12), Malawi (+26), Liberia (+26), and Mozambique (+11). On the other 

hand, there are countries where the infant mortality still resists at extremely and alarmingly 

high rates: Angola, Sierra Leone, Chad, Somalia, or Central African Republic, even though in all 

these cases the percent change has been that of an improvement. In fact, the only countries in 

which the infant mortality rate has increased over time, evidently descending several 

positions are Swaziland (-18), Zimbabwe (-21), and Lesotho (-26). Other countries who have 

also plummeted even though there has been a slight positive improvement in their rates over 

time are Mauritania (-16), Cameroon (-12), Cote d’Ivoire (-13), and Democratic Republic of the 

Congo (-9). 

 

 Prevalence of HIV/AIDS. The region that ranks as the one with the lowest prevalence of the 

HIV disease is Northern Africa as all the countries are at the top 5 (with the exception of Libya 

due to absence of data), even though Morocco and Sudan have seen slight increases when 

compared to the 90’s prevalence. Additionally, in several countries the estimates of the 

percentage of infected people are that of a positive reduction over time, thus increasing 

various positions in the ranking: Madagascar (+7), Niger (+6), Eritrea (+12), Burkina Faso 

(+16), Liberia (+6), Ethiopia (+9), the Republic of the Congo (+6), or Cote d’Ivoire (+6) with a 

prevalence lower than 3%; whereas, other countries who have positively rallied against the 

epidemic, yet still have a high percentage of infection are Central African Republic (+3), Kenya 

(+3), Malawi (+4) and Zimbabwe (+4); and to a lesser extent Tanzania, Uganda, Zambia, and 

Botswana (+1). However, on the other side of the spectrum, those who still struggle with the 

epidemic, with alarming increases over the years are mainly located in the Southern region of 

the continent: Swaziland, Lesotho, and South Africa (with a current prevalence of 27.3, 22.8, 

and 18.9, respectively); although other countries also suffer negatively such as Namibia, 

Mozambique, Cameroon, Gabon, Guinea-Bissau, or Nigeria. In fact, there are countries who 

initially had a low prevalence in the 90’s but have descended many positions with the increase 

of the epidemic: Mauritius (-13), the Gambia (-11), Sierra Leone (-16), Guinea (-10), and 

Angola (-7). 

 

On the other hand, with regards to the socio-economic proxies, Table 8 illustrates the following 

results: 
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 Female Labour Force Participation. The African continent possesses an encouraging asset, 

that is, a high female labour force participation rate. In fact, from the current ranking 29 out of 

52 countries have a participation rate higher than 60%. Geographically speaking, 11 of the 

first 15 front-runners are countries all located in East Africa: Tanzania, Madagascar, Rwanda, 

Mozambique, Malawi, Zimbabwe, Burundi, Eritrea, Ethiopia, Uganda, and Zambia. Whereas the 

non-Eastern African countries who are at the top are Togo, Equatorial Guinea, Burkina Faso, 

and Central African Republic, from the Western and Middle regions. It is interesting to note 

that the first country from the Southern region to make the top list is Botswana (position 17), 

while Lesotho, South Africa, and Swaziland have been losing positions. More specifically, it is 

rather important to point out those countries who have made significant progress by 

advancing many positions towards the top: Zimbabwe (+15), Togo (+10), Congo (Rep.) (+8), 

Guinea-Bissau (+8), Benin (+8), and Mali (+5). However, others have taken a turn towards the 

worse such as Burundi (-6), Uganda (-7), Ghana (-9), Angola (-9), or Kenya (-13). Moreover, in 

terms of the laggards, these are also relatively concentrated in a particular region, Northern 

Africa, where Algeria is at the very bottom with a female participation rate of 14.9%, followed 

by Egypt (23.5%), Tunisia (25.0%), Morocco (26.2%), Libya (29.9%), and Sudan (31.1%). 

Likewise, Mauritania is also positioned among the laggards (28.5%), alongside Comoros, 

Djibouti, Somalia, Niger, and Mauritius.  

 

 Human Capital and Female Education. South Africa and Botswana are at the lead in terms of 

education as both their male and female citizens have on average over 9 years of schooling, 

which is at a great distance from the countries at the tail (Mozambique and Niger) with less 

than 2 years of schooling. In terms of human capital for the total population, there are 

countries (among the front-runners) who have taken even more steps forward in providing 

additional years of education to their citizens: Mauritius, Gabon, Libya, Tunisia, Zambia, or 

Egypt. Other countries who have made impressive progress are Algeria, Cameroon, Morocco, 

Cote d’Ivoire, Benin or Sierra Leone. However, other nations still struggle and need greater 

efforts to increase and improve their human capital, 3 years or less of average schooling: 

Niger, Mozambique, Mali, Senegal, Sudan, Burundi, Congo (Dem. Rep.), Central African 

Republic, and the Gambia. Conversely, concerning female education in particular other 

countries that are front-runners, with averages of 8 years of education are Gabon, Libya, and 

Mauritius. Moreover, remarkable are the advances made by Libya (+6), Zambia (+5), Tunisia 

(+9), and Egypt (+7), who are positioned among the first 15 countries with relatively high 

female education. A rather interesting observation is that four Northern African countries who 

are front-runners on the female educational domain, are nonetheless the main laggards in 
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terms of female labour force participation (Libya, Tunisia, Egypt, and Algeria). A similar 

situation can be found for South Africa. On the other hand, among those countries who lack 

basic education (less than 3 years of schooling) for their female population are Niger, 

Mozambique, Mali, Senegal, Congo (Dem. Rep.), Sudan, Central African Republic, and Burundi. 

On the positive side, nevertheless, all the countries for which there is data have experienced 

increases in the average years of total schooling for both men and women when compared to 

the early 90’s, with the exception of Swaziland, who descended 9 and 12 positions for total 

human capital and female education, respectively; hence, there is room for some optimism.   

 

 Total Unemployment. Four countries share the lead in terms of having the lowest rate of 

total unemployment: Rwanda, Benin, Guinea, and Burkina Faso. In fact, for the 50 countries for 

which there is available data the median value is 7.06. In this regard, 25 of these 50 countries 

exhibit total unemployment rates equal or below this median value, whereas 36 of these 50 

countries have rates below the value 10. In this sense, the majority of African countries exhibit 

relatively low total unemployment rates, although some have been worsening over time as 

their percentage change is red and positive, ranging from low setbacks (Chad, Central African 

Republic, Nigeria, Malawi, Senegal, Gabon, and South Africa) to higher deteriorations (Uganda, 

Burkina Faso, Madagascar, Egypt, and Equatorial Guinea). In any case, those countries that are 

considered as laggards in terms of really high total unemployment rates are the following: 

Mauritania (31.08), Lesotho and South Africa (24.93 and 24.83), Swaziland (22.63), Gabon 

(20.17), Libya (19.05), Namibia (18.88), Botswana (17.95), Sudan (14.90), and Tunisia (14.65). 

In effect, when it comes to total unemployment from a geographic point of view, all the 

countries located on the Southern region of the African continent are considered as laggards, 

closely followed by the Northern area; whereas concerning the front-runners the majority of 

them are concentrated in the Western region and, to a lower extent, the Eastern region.  
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Table 7: Ranking of the three key demographic proxies 

 

Source: Own calculations from the United Nations World Population Prospects (2012), and the World Bank (2015) 

 

 

 

AFRICAN COUNTRY

INITIAL 

(Years 

1990-

1994)

CURRENT 

(Years 

2010-

2014)

PERCENT 

CHANGE
AFRICAN COUNTRY

INITIAL 

(Years 

1990-

1994)

CURRENT 

(Years 

2010-

2014)

PERCENT 

CHANGE
AFRICAN COUNTRY

INITIAL 

(Years 

1990-

1994)

CURRENT 

(Years 

2010-

2014)

PERCENT 

CHANGE

1 0 Mauritius 2,29 1,5 -33% 1 0 Seychelles 15,52 14,3 -8% 1 0 Algeria 0,10 0,1 0%

2 1 Tunisia 3,20 2,2 -32% 2 0 Mauritius 21,78 14,8 -32% 2 0 Egypt, Arab Rep. 0,10 0,1 0%

3 -1 Seychelles 2,70 2,3 -14% 3 0 Libya 38,66 15,6 -60% 3 2 Tunisia 0,10 0,1 0%

4 9 Cabo Verde 5,01 2,4 -53% 4 1 Tunisia 47,50 16,2 -66% 4 -1 Morocco 0,10 0,2 50%

5 -1 South Africa 3,42 2,4 -29% 5 6 Egypt, Arab Rep. 76,92 22,6 -71% 5 -1 Sudan 0,10 0,2 100%

6 3 Libya 4,44 2,4 -45% 6 -2 Algeria 45,18 26,3 -42% 6 7 Madagascar 0,70 0,4 -36%

7 -2 Morocco 3,76 2,7 -29% 7 1 Cabo Verde 60,58 27,0 -56% 7 0 Cabo Verde 0,44 0,5 14%

8 0 Botswana 4,40 2,7 -39% 8 2 Morocco 73,74 32,2 -56% 8 6 Niger 0,80 0,5 -37%

9 -2 Algeria 4,24 2,8 -34% 9 -2 South Africa 59,18 47,4 -20% 9 1 Senegal 0,50 0,5 5%

10 -4 Egypt, Arab Rep. 4,04 2,8 -30% 10 -4 Botswana 53,28 49,4 -7% 10 1 Somalia 0,56 0,5 -6%

11 -1 Lesotho 4,76 3,1 -34% 11 -2 Namibia 70,98 52,2 -26% 11 12 Eritrea 2,08 0,7 -66%

12 0 Namibia 4,97 3,1 -37% 12 12 Eritrea 137,42 52,7 -62% 12 0 Sao Tome and Principe 0,68 0,8 14%

13 5 Swaziland 5,39 3,4 -36% 13 5 Sao Tome and Principe 110,02 53,8 -51% 13 5 Mali 1,36 1,0 -30%

14 8 Djibouti 5,85 3,5 -40% 14 2 Congo, Rep. 96,72 54,2 -44% 14 16 Burkina Faso 3,32 1,0 -71%

15 -4 Zimbabwe 4,85 3,6 -26% 15 16 Tanzania 164,34 56,1 -66% 15 2 Benin 1,32 1,2 -13%

16 3 Ghana 5,39 4,0 -27% 16 23 Rwanda 187,72 57,3 -69% 16 5 Burundi 1,74 1,2 -34%

17 -1 Gabon 5,25 4,2 -21% 17 12 Madagascar 151,90 59,4 -61% 17 3 Congo, Dem. Rep. 1,50 1,2 -23%

18 -4 Sao Tome and Principe 5,21 4,2 -20% 18 -3 Gabon 90,96 59,5 -35% 18 -2 Djibouti 1,30 1,2 -12%

19 2 Central African Republic 5,70 4,5 -21% 19 6 Senegal 140,40 60,5 -57% 19 -13 Mauritius 0,40 1,2 200%

20 0 Kenya 5,68 4,5 -21% 20 21 Ethiopia 194,52 69,7 -64% 20 -11 Gambia, The 0,50 1,3 150%

21 4 Sudan 6,03 4,5 -25% 21 13 Uganda 173,14 71,8 -59% 21 6 Liberia 2,76 1,3 -55%

22 9 Madagascar 6,17 4,6 -26% 22 -3 Djibouti 114,66 72,8 -37% 22 9 Ethiopia 3,78 1,4 -64%

23 21 Rwanda 6,81 4,7 -31% 23 26 Malawi 233,02 74,5 -68% 23 1 Ghana 2,08 1,4 -33%

24 25 Ethiopia 7,14 4,7 -34% 24 -7 Kenya 103,82 74,8 -28% 24 -16 Sierra Leone 0,46 1,6 248%

25 3 Togo 6,08 4,7 -22% 25 26 Liberia 244,66 76,3 -69% 25 -10 Guinea 0,98 1,7 73%

26 -3 Mauritania 5,87 4,8 -19% 26 4 Gambia, The 158,30 77,7 -51% 26 -7 Angola 1,44 2,3 58%

27 -10 Comoros 5,39 4,8 -11% 27 -4 Sudan 124,58 79,9 -36% 27 -5 South Sudan 1,76 2,3 31%

28 7 Sierra Leone 6,39 4,8 -25% 28 -6 Ghana 121,24 80,9 -33% 28 1 Togo 2,94 2,6 -13%

29 9 Eritrea 6,43 4,8 -25% 29 -8 Comoros 117,90 81,6 -31% 29 6 Congo, Rep. 5,66 2,7 -52%

30 -1 Cote d'Ivoire 6,12 4,9 -20% 30 -18 Swaziland 77,12 85,7 11% 30 -4 Chad 2,74 2,8 0%

31 1 Cameroon 6,26 4,9 -22% 31 2 Burundi 171,76 88,1 -49% 31 6 Cote d'Ivoire 6,56 3,0 -55%

32 1 Liberia 6,34 4,9 -23% 32 -5 Togo 142,58 88,8 -38% 32 4 Rwanda 5,66 3,0 -47%

33 8 Benin 6,60 5,0 -25% 33 -1 Benin 169,30 90,4 -47% 33 -5 Nigeria 2,82 3,3 19%

34 -10 Equatorial Guinea 5,90 5,0 -15% 34 -21 Zimbabwe 82,04 91,8 12% 34 -9 Guinea-Bissau 2,64 3,8 45%

35 2 Senegal 6,40 5,0 -22% 35 5 Zambia 192,60 93,6 -51% 35 3 Central African Republic 8,44 4,2 -50%

36 4 Guinea-Bissau 6,54 5,0 -23% 36 -16 Mauritania 115,12 94,2 -18% 36 -4 Gabon 3,94 4,2 7%

37 -22 Congo, Rep. 5,25 5,0 -4% 37 11 Mozambique 228,78 94,4 -59% 37 -4 Cameroon 4,22 4,5 6%

38 1 Guinea 6,48 5,0 -22% 38 -12 Cameroon 141,48 99,3 -30% 38 1 Tanzania 8,66 5,3 -39%

39 3 South Sudan 6,67 5,1 -24% 39 -4 Equatorial Guinea 175,54 100,7 -43% 39 3 Kenya 10,44 6,1 -42%

40 -10 Mozambique 6,14 5,3 -14% 40 -26 Lesotho 87,02 102,1 17% 40 1 Uganda 9,30 7,3 -22%

41 -15 Tanzania 6,08 5,3 -12% 41 -13 Cote d'Ivoire 151,58 104,6 -31% 41 -7 Mozambique 4,80 11,0 129%

42 1 Malawi 6,74 5,5 -18% 42 8 South Sudan 242,12 104,9 -57% 42 4 Malawi 16,98 11,1 -34%

43 2 Burkina Faso 6,95 5,7 -17% 43 -1 Burkina Faso 201,76 105,6 -48% 43 1 Zambia 14,68 12,9 -12%

44 -10 Zambia 6,35 5,8 -9% 44 2 Guinea 225,32 106,4 -53% 44 -1 Namibia 11,32 14,6 29%

45 -18 Gambia, The 6,08 5,8 -5% 45 9 Niger 311,04 113,4 -64% 45 4 Zimbabwe 28,04 15,5 -45%

46 -10 Nigeria 6,40 6,0 -6% 46 -2 Nigeria 211,98 124,1 -41% 46 -6 South Africa 9,14 18,9 107%

47 0 Uganda 7,07 6,0 -15% 47 -9 Congo, Dem. Rep. 176,00 124,5 -29% 47 1 Botswana 23,88 22,6 -5%

48 0 Angola 7,11 6,0 -15% 48 4 Mali 247,20 129,8 -47% 48 -3 Lesotho 16,60 22,8 38%

49 1 Congo, Dem. Rep. 7,21 6,1 -16% 49 -4 Guinea-Bissau 216,98 129,9 -40% 49 -2 Swaziland 18,74 27,3 46%

50 2 Burundi 7,46 6,2 -17% 50 -13 Central African Republic 175,98 145,5 -17% Comoros

51 0 Chad 7,37 6,4 -13% 51 -15 Somalia 175,72 152,4 -13% Equatorial Guinea

52 1 Somalia 7,51 6,7 -11% 52 -9 Chad 209,72 154,0 -27% Libya

53 -7 Mali 7,02 6,8 -2% 53 0 Sierra Leone 263,58 168,0 -36% Mauritania

54 0 Niger 7,77 7,6 -2% 54 -7 Angola 225,66 175,0 -22% Seychelles

Number of children that would be born to a woman if she were to 

live to the end of her childbearing years in accordance with current 

age-specific fertility rates

Probability (per 1,000) that a newborn baby will die before 

reaching age five, if subject to age-specific mortality rates of the 

specified year

Estimates of the percentage of people aged 15-49 who are infected 

with the HIV virus

RANKING                           

(2010-

2014)

RANKING                           

(2010-

2014)

RANKING                           

(2010-

2014)

        Total Fertility Rate         Infant Mortality Prevalence of HIV/AIDS

  (births per women)     Mortality rate, under-5 (per 1,000 live births) Total (% of population ages 15-49)



86 
 

Table 8: Ranking of the four key socio-economic proxies 

 

Source: Own calculations from the United Nations World Population Prospects (2012), and the World Bank (2015)

AFRICAN COUNTRY

INITIAL 

(Years 

1990-

1994)

CURRENT 

(Years 

2010-

2014)

PERCENT 
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PERCENT 

CHANGE

1 0 Rwanda 0,60 0,60 0% 1 1 South Africa 6,81 9,69 42% 1 1 South Africa 6,68 9,64 44% 1 2 Tanzania 86,98 88,17 1%

2 0 Benin 1,13 1,00 -11% 2 -1 Botswana 6,86 9,55 39% 2 -1 Botswana 7,03 9,42 34% 2 3 Madagascar 83,76 86,90 4%

3 0 Guinea 2,32 1,70 -27% 3 0 Mauritius 6,49 8,86 37% 3 0 Gabon 6,17 8,99 46% 3 -1 Rwanda 87,98 86,57 -2%

4 0 Burkina Faso 2,67 3,25 21% 4 4 Gabon 5,25 8,39 60% 4 6 Libya 4,49 8,86 97% 4 0 Mozambique 85,88 85,85 0%

5 2 Sierra Leone 3,40 3,35 -1% 5 4 Libya 5,17 8,00 55% 5 1 Mauritius 5,80 8,47 46% 5 4 Malawi 75,94 84,82 12%

6 2 Tanzania 3,68 3,38 -8% 6 -1 Zimbabwe 5,73 7,61 33% 6 2 Zimbabwe 5,05 7,38 46% 6 15 Zimbabwe 67,30 83,17 24%

7 -1 Madagascar 3,18 3,60 13% 7 9 Tunisia 4,39 7,48 70% 7 5 Zambia 3,87 6,96 80% 7 -6 Burundi 89,78 83,15 -7%

8 1 Liberia 3,80 3,70 -3% 8 4 Zambia 4,89 7,32 50% 8 9 Tunisia 3,28 6,87 109% 8 10 Togo 68,72 80,67 17%

9 2 Cameroon 5,50 3,85 -30% 9 6 Egypt, Arab Rep. 4,41 7,15 62% 9 -4 Lesotho 5,83 6,56 13% 9 -2 Equatorial Guinea 80,42 80,57 0%

10 3 Cote d'Ivoire 5,98 4,05 -32% 10 -4 Ghana 5,65 7,00 24% 10 -6 Namibia 6,02 6,44 7% 10 0 Eritrea 74,72 79,83 7%

11 -6 Uganda 2,93 4,10 40% 11 3 Algeria 4,74 6,68 41% 11 7 Egypt, Arab Rep. 3,24 6,39 97% 11 1 Ethiopia 72,36 78,20 8%

12 18 Ghana 8,02 4,30 -46% 12 -8 Namibia 6,15 6,17 0% 12 3 Algeria 3,51 6,35 81% 12 -4 Burkina Faso 76,66 77,15 1%

13 -3 Niger 5,10 5,10 0% 13 4 Cameroon 4,37 6,15 41% 13 -2 Ghana 4,08 6,15 51% 13 -7 Uganda 82,20 75,95 -8%

14 -2 Zimbabwe 5,57 5,40 -3% 14 -1 Kenya 4,78 6,14 28% 14 -1 Kenya 3,82 5,91 55% 14 -3 Zambia 74,02 73,20 -1%

15 4 Ethiopia 6,92 5,48 -21% 15 -8 Congo, Rep. 5,37 5,94 11% 15 -1 Cameroon 3,52 5,65 61% 15 -1 Central African Republic 69,94 72,52 4%

16 -1 Comoros 6,75 6,50 -4% 16 -6 Lesotho 5,12 5,85 14% 16 0 Tanzania 3,30 5,41 64% 16 -1 Gambia, The 69,60 72,20 4%

17 -1 Congo, Rep. 6,75 6,55 -3% 17 1 Tanzania 4,09 5,81 42% 17 -8 Congo, Rep. 4,62 5,31 15% 17 3 Botswana 67,36 71,80 7%

18 4 Angola 7,00 6,88 -2% 18 2 Uganda 3,48 5,70 64% 18 1 Uganda 2,70 5,23 94% 18 -1 Congo, Dem. Rep. 68,72 70,70 3%

19 -2 Guinea-Bissau 6,90 6,90 0% 19 0 Togo 3,99 5,49 38% 19 -12 Swaziland 5,35 5,08 -5% 19 8 Congo, Rep. 60,76 68,40 13%

20 -2 Somalia 6,90 6,90 0% 20 -9 Swaziland 5,09 5,06 -1% 20 1 Malawi 2,24 4,36 95% 20 8 Guinea-Bissau 59,86 68,10 14%

21 4 Togo 7,17 6,98 -3% 21 3 Morocco 2,86 4,96 73% 21 4 Rwanda 1,81 4,25 135% 21 8 Benin 57,88 67,45 17%

22 4 Cabo Verde 7,22 7,00 -3% 22 1 Malawi 2,90 4,81 66% 22 1 Morocco 2,06 4,13 100% 22 -9 Ghana 70,14 67,10 -4%

23 0 Burundi 7,12 7,02 -1% 23 3 Cote d'Ivoire 2,69 4,65 73% 23 -3 Togo 2,47 4,04 64% 23 3 Senegal 62,70 65,85 5%

24 -4 Chad 6,93 7,02 1% 24 1 Mauritania 2,76 4,53 64% 24 -2 Mauritania 2,09 3,81 82% 24 1 Sierra Leone 63,78 65,70 3%

25 -1 Gambia, The 7,12 7,05 -1% 25 5 Benin 2,16 4,43 105% 25 3 Cote d'Ivoire 1,64 3,71 126% 25 -2 Guinea 64,18 65,45 2%

26 -5 Central African Republic 6,98 7,08 1% 26 3 Rwanda 2,18 4,36 100% 26 5 Sierra Leone 1,40 3,34 139% 26 -2 Chad 64,08 64,02 0%

27 0 Eritrea 7,25 7,20 -1% 27 5 Sierra Leone 2,09 4,23 102% 27 5 Benin 1,32 3,31 151% 27 3 Cameroon 57,26 63,55 11%

28 -14 Equatorial Guinea 6,63 7,20 9% 28 -6 Liberia 3,02 4,20 39% 28 6 Gambia, The 1,09 3,12 186% 28 -9 Angola 67,58 63,00 -7%

29 -1 Nigeria 7,40 7,55 2% 29 4 Gambia, The 1,75 3,77 115% 29 -3 Liberia 1,68 3,05 82% 29 -13 Kenya 68,76 61,85 -10%

30 -1 Malawi 7,43 7,57 2% 30 -3 Central African Republic 2,67 3,76 41% 30 3 Burundi 1,17 2,94 151% 30 -8 Lesotho 67,20 58,80 -12%

31 1 Mali 8,58 8,13 -5% 31 -10 Congo, Dem. Rep. 3,18 3,66 15% 31 -4 Central African Republic 1,66 2,72 64% 31 0 Liberia 56,64 58,18 3%

32 -1 Congo, Dem. Rep. 8,20 8,15 -1% 32 2 Burundi 1,74 3,35 93% 32 -2 Sudan 1,51 2,72 80% 32 0 Gabon 55,90 55,85 0%

33 1 Mauritius 9,25 8,15 -12% 33 -2 Sudan 2,15 3,21 49% 33 -9 Congo, Dem. Rep. 1,95 2,58 32% 33 0 Namibia 48,80 55,23 13%

34 -1 Mozambique 8,90 8,30 -7% 34 -6 Senegal 2,33 2,74 18% 34 -5 Senegal 1,60 2,18 36% 34 0 Cote d'Ivoire 44,62 52,18 17%

35 3 Morocco 12,15 9,05 -26% 35 2 Mali 0,89 1,97 121% 35 0 Mali 0,59 2,09 254% 35 0 Cabo Verde 42,68 50,93 19%

36 -1 Kenya 10,08 9,25 -8% 36 0 Mozambique 1,00 1,93 93% 36 0 Mozambique 0,58 1,43 147% 36 5 Mali 36,92 50,50 37%

37 10 Algeria 22,80 10,20 -55% 37 -2 Niger 1,04 1,88 81% 37 0 Niger 0,51 1,30 155% 37 1 Nigeria 40,08 48,05 20%

38 -2 Senegal 10,08 10,30 2% Angola Angola 38 2 Sao Tome and Principe 37,16 44,68 20%

39 -2 Egypt, Arab Rep. 10,13 11,60 15% Burkina Faso Burkina Faso 39 -2 South Africa 41,44 44,03 6%

40 2 Zambia 19,18 13,20 -31% Cabo Verde Cabo Verde 40 -4 Swaziland 42,10 43,70 4%

41 -1 Tunisia 15,43 14,65 -5% Chad Chad 41 -2 Mauritius 37,76 43,45 15%

42 -3 Sudan 15,20 14,90 -2% Comoros Comoros 42 3 Niger 26,96 39,90 48%

43 2 Botswana 21,53 17,95 -17% Djibouti Djibouti 43 -1 Somalia 35,22 37,13 5%

44 -3 Namibia 19,13 18,88 -1% Equatorial Guinea Equatorial Guinea 44 -1 Djibouti 28,18 35,97 28%

45 -1 Libya 19,25 19,05 -1% Eritrea Eritrea 45 -1 Comoros 27,90 34,90 25%

46 -3 Gabon 19,25 20,17 5% Ethiopia Ethiopia 46 1 Sudan 26,56 31,13 17%

47 -1 Swaziland 22,68 22,63 0% Guinea Guinea 47 3 Libya 19,38 29,92 54%

48 0 South Africa 23,42 24,83 6% Guinea-Bissau Guinea-Bissau 48 3 Mauritania 19,16 28,50 49%

49 1 Lesotho 36,88 24,93 -32% Madagascar Madagascar 49 -3 Morocco 26,78 26,20 -2%

50 -1 Mauritania 31,95 31,08 -3% Nigeria Nigeria 50 -1 Tunisia 21,64 25,03 16%

Djibouti Sao Tome and Principe Sao Tome and Principe 51 -3 Egypt, Arab Rep. 22,60 23,50 4%

Sao Tome and Principe Seychelles Seychelles 52 0 Algeria 10,50 14,90 42%

Seychelles Somalia Somalia Seychelles

South Sudan South Sudan South Sudan South Sudan

RANKING                           

(2010-

2014)

RANKING                           

(2010-

2014)

RANKING                           

(2010-

2014)

RANKING                           

(2010-

2014)

Unemployment refers to the share of the labor force that is without 

work but available for and seeking employment

Educational Attainment for Total Population (men and women aged 

15+) through total average years of schooling including Primary, 

Secondary, and Tertiary Education

Educational Attainment for the Female Population (aged 15+) 

through total average years of schooling including Primary, 

Secondary, and Tertiary Education

Proportion of the population ages 15 and older that is economically 

active: all people who supply labour for the production of goods 

and services during a specified period

 (% of total labor force) (modeled ILO estimate) (Average years of Total schooling) (Average years of Total schooling) (% of female population ages 15+) (modeled ILO estimate)

Total Unemployment Human Capital  Female Education
Female Labour Force 

Participation Rate
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Finally, the next phase in the investigation has been to gather all this individual information for 

each country and classify them in accordance to a set of similar patterns. In order to do so, first the 

hierarchical cluster analysis method was employed so as to find the most reasonable number of 

clusters or groups. In this analysis, the quadratic Euclidean distance was used to measure the 

similarity of the observations, and the Ward method for grouping the data. In all these 

calculations, it is worth mentioning that the variables were standardized, so that all the variables 

have similar and comparable weights. The Dendogram graph obtained (see Annex, Figure 13) 

permitted to establish a total number of four different groups or clusters. Thus, knowing in 

advance the exact number of clusters to be obtained, the K-means clustering method allows to 

classify all these countries in accordance to their proximity to the nearest mean/centroid.  

The results are illustrated in Tables 9 and 10, in which all the African countries are assigned a 

number between 1 and 4, depending on how close they are to the mean of each group and policy 

proxy. The colours added to Table 9 help to identify weaknesses and strengths in terms of the 

current performance of each proxy: 1) green denotes front-runners in that specific policy proxy, 

where a lighter green indicates more front-runners who follow closely behind; 2) red designates 

the laggards for each proxy, whereas the orange colour indicates other laggards who are doing a 

little bit better than the main laggards (at the very bottom). In effect, what this table shows is that 

neither group represents the image of a “perfect front-runner”, nor a “horrible laggard” (even 

though group 4 comes relatively close to being one).  
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1 2 3 4

Total Fertility Rate 3.2 2.4 4.9 5.5

Infant Mortality 66.0 22.4 76.6 104.1

Prevalence HIV/AIDS 18.4 0.3 6.6 2.1

Total Unemployment 21.6 10.7 5.9 6.8

Human Capital 7.5 7.0 6.0 3.4

Female Education 7.7 6.4 5.5 2.7

Female Labour Force Participation 54.9 26.6 75.8 62.7

K-means Clustering results
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Table 9: K-means clustering results for classifying all the countries according to the key proxies  

 

  

 

 

 

 

Note: The spider graph reflects the four groups and their score in each proxy on a scale from 1 to 10 (10 as the best, 1 the lowest) 

Source: Own calculations from the United Nations World Population Prospects (2012), and the World Bank (2015) 

 

Conversely, Table 10 combines the resulting groupings from Table 9 and the current position 

changes from Tables 7 and 8. Thus, by adding the current position as well as the arrows and 

colouring described earlier (green, yellow, and red), which can help to interpret the individual 

trend of each of these within their assigned group. Likewise, the positions highlighted in green and 

orange (in the position numbers) denote the first quartile and third quartiles, that is, the top front-

runners and the main laggards.  

Lastly, Figure 12 illustrates the various African Demographic Windows of Opportunity for each 

country according to the Total Dependency Ratios (as seen previously in Figure 10 from the 

descriptive section in 2.1) by the newly built cluster groups. In this particular graph there are 

various elements that are represented so as to facilitate the interpretation of the results. On the 

one hand, there is the demographic window of opportunity for each country, in which it is possible 

to observe the opening and closing of the window (timing), its pace/speed (provided by the length 
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of the window), and the level of the TDR (with the variation of the colouring from orange tones to 

bluer ones). In effect, it is important to notice that in figure 12 the window of demographic 

opportunity opens when the total dependency ratio starts to fall, however the period in which a 

dividend can be fully taken advantage is when the dependency ratio is at its lowest (that is when 

the colours range from light green to blue). In this sense, it is worth mentioning that unfortunately 

the outlook for most African countries is not attractive, since many will end their windows in 

green colours without reaching the blue levels. This is mainly due to the fact that most countries 

who have reached these lowest levels of total dependency ratio have experienced (or are projected 

to experience) short window time frames, in which the speed of the demographic transition 

appears to be fast. Since the window is calculated taking into account both child and old age 

dependency ratios, having a really long window (with an exceedingly low speed of transition) 

means that by the time the child dependency ratio is beginning to reach its lowest point, the old 

age population is also starting to grow. Hence, the current speed of demographic transition in the 

African continent for most countries suggests the latter outcome: vastly long demographic 

windows with a really low speed with regards to the fertility transition. Thus, this setting will 

prove to be a definite challenge if appropriate demographic policies and measures have not been 

applied. 

On the other hand, the blue cross assigned for each country signals the moment where the 

reduction in the child dependency ratio is maximum, which is the point in time in which the 

potential benefits from a demographic dividend are really set in motion. Thus, this cross indicates 

the year in which appropriate measures and socio-economic policies should already have been 

achieved (or be in a very advanced state), so as to properly benefit from such a demographic gift. 

In this sense, it is in this specific moment in time in which a great deal of young people enter the 

labour market (with an impressive increase in the working age population). The idea is to provide 

with a general picture of the approximate time frame that each country will have in order to 

improve and enact the appropriate policy actions so as to gain from a demographic dividend. In 

fact, three situations can be found: first, some countries have might already lost their opportunity 

to improve the gains from the dividend (if their policy strategy was not fully in place); secondly, 

other nation states will have to act quickly and efficiently; while others will still have enough time 

to arrange and organize their strategical actions.  

In more detail, the results from Tables 9 and 10 as well as Figure 12 can be summarized and titled 

as follows: 
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 GROUP 1. Success is on the near horizon, but you face two problems: HIV/AIDS and total 

unemployment. 

 

From a geographical point of view, the countries who are included in this category are all from 

Southern Africa (Botswana, Namibia, South Africa, Swaziland, and Lesotho), and Gabon from 

Middle Africa.  

 

In this group, the countries share similarities concerning a relatively early opening of the 

demographic window of opportunity given their low mean in the total fertility rate. Plus, given 

their low total dependency ratios at the end of their window, real and beneficial gains from a 

demographic dividend could be obtained. However, their main problem and challenge is the fact 

that they have the highest prevalence of HIV/AIDS in the world (with a mean prevalence of 

18.4%), which has been deteriorating as observed by the red arrows in Table 10. Furthermore, 

regarding the infant mortality, although to a lower extent since these countries are not considered 

laggards, the trend is also towards a fall in their overall positions, especially for Lesotho and 

Swaziland.  

 

Likewise, in addition to the previous hindrance on the mortality issue, these countries also suffer 

from the burden that is an equally high rate of total unemployment (with a mean rate of 21.6). 

On the other hand, these nation states are doing really well on the human capital and female 

education fronts (with averages of 7.5 and 7.7 years of total schooling, respectively), although a 

few countries have slightly worsened their positions (Swaziland, Namibia, and Lesotho). In fact, 

some of them are the ones with the highest rankings in terms of total average years of schooling 

for both men and women (South Africa, Botswana, and Gabon).  
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 GROUP 2. Very limited timing, focus on the labour market and employing your female 

population immediately. 

 

The countries who belong to this category are mainly located in the North of Africa (Tunisia, Libya, 

Algeria, Egypt, and Morocco), Djibouti and the islands of Seychelles, Mauritius (in Eastern Africa), 

and the other two islands of Cape Verde (Western Africa) and Sao Tome and Principe (Middle 

Africa). 

 

This is the group that is performing best in terms of the demographic proxies, having the lowest 

total fertility rate (mean 2.4 births per woman), infant mortality rate (mean 22.4 deaths per 

1,000 live births), and prevalence of HIV/AIDS (mean 0.3% of people infected). Therefore, as it 

can be observed in Figure 12, this is the cluster in which most countries have opened their 

windows the earliest, and it is also the group in which several countries have already closed their 

windows (Tunisia and Seychelles) or are about to do so imminently (Mauritius and Morocco). 

Moreover, on average they also have the fastest speed in terms of the demographic transition 

process (shorter windows with lower levels of TDR, that is, the bluest tones at the end of their 

windows).  

 

POLICY RECOMMENDATION: 

 

 Their priorities in terms of urgent policy action should be focused mainly on the AIDS epidemic and the 

total unemployment. To a lower extent, additional measures to further reduce infant mortality ought to 

be considered as well. 

 

 Regarding the timing available to apply all these policy measures: 

 

o Botswana and South Africa should have already done their homework given that their blue 

crosses in Figure 12 are located in the late 90’s. In this sense, Botswana has already been slowly 

improving on these particular policy areas, yet greater efforts should be made in order to fully 

maximize the gains from the demographic dividend. 

o Whereas, the remaining countries (Gabon, Namibia, Swaziland, and Lesotho) should apply all 

these critical policies before the year 2030-35 and, so far, as observed in Table 10, they are 

faring negatively. Thus, if the right measures are not implemented, the opportunity from a 

demographic gift will be most definitely lost.   
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Conversely, concerning the socio-economic aspect, this second group is quite similar to the 

previous one, more specifically on the educational domain. Most of these countries not only are 

they amongst the better educated in the total ranking in terms of human capital and female 

education, but are also experiencing further improvements given their green positive arrows. 

However, on a negative note, this group is clearly struggling on the labour market, with high 

unemployment rates (average 10.7%) and the lowest female labour force participation rates 

(with an average rate of 26.6). It is worth mentioning the cases of Tunisia and Egypt, who have 

been strikingly improving their human capital levels, both for males and females, yet are 

worsening their positions in terms of their labour market (total unemployment and female labour 

force participation).  

 

 

 

 

POLICY RECOMMENDATION: 

 

 The main problem these countries are facing is related to the participation of women in the 

labour market, as well the high total unemployment rate. Thus, the strategy in terms of 

policymaking should be focused on implementing greater efforts in this particular domain. 

 

 Limited timing to capitalize on the demographic dividend: 

 

o Some countries have already closed or are immediately about to close their 

demographic windows of opportunity (Tunisia, Seychelles, Mauritius, and Morocco).  

o Regarding the remaining countries: 

 They should have already introduced modifications in their policy strategy 

during the decade of the 2000’s so as to maximize the reaping from the 

demographic gift (see blue crosses in Figure 12). 

 However, since their total dependency ratios are on the low side, they can 

still take some advantage but it is imperative to quickly correct the gender 

issue concerning their labour market, as the returns from the dividend 

would be immediate. 

 On this regard, some countries in this group are slowly headed towards 

this direction in terms of total unemployment (Algeria and Cape Verde), 

however, the picture for female labour force participation is somewhat 

worrisome (with the exception of Libya). 
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 GROUP 3. Speed up the timing of the demographic window, you have good socio-

economic tools in place. 

From a geographic point of view, most of these countries in group 3 are located in the Eastern part 

of Africa (Madagascar, Zimbabwe, Tanzania, Rwanda, Ethiopia, Uganda, Zambia, Malawi, Eritrea, 

and Kenya); while the rest are from the Western region (Burkina Faso, Guinea, Ghana, and Togo) 

and the Middle one (Angola, Cameroon, Congo Rep., Equatorial Guinea, and Sao Tome and 

Principe). 

In this particular cluster is where the set of countries who are front-runners in the labour market 

are located. In effect, this group has the lowest average total unemployment rate (5.9%) and the 

highest female labour force participation (75.8%). In this regard, it is worth mentioning the 

three countries who fare really well on these proxies: Rwanda, Tanzania, and Burkina Faso (also 

Guinea for total unemployment but not female labour force participation). Likewise, the level of 

education is relatively good for most, where a few of these countries are at the top of the ranking 

(Zimbabwe, Zambia, and to a lower extent Ghana), while others are in the middle positions in the 

rankings.  

However, on the negative side, the majority of these nations are laggards in terms of the 

demographic proxies. In general, this group has an average total fertility rate of 4.9 births per 

woman, in addition to a relatively high infant mortality rate of 76.6 deaths per 1,000 births (except 

Eritrea, Sao Tome and Principe, and Congo, Rep.), and an equally high prevalence of HIV/AIDS 

(although not as critical as with group number 1). Therefore, their demographic windows tend to 

be longer in time, thus, reaching a minimum total dependency ratio that is not low enough (green 

tones). Nevertheless, three exceptions can be found (Ethiopia, Eritrea, and Rwanda), who standout 

as having remarkably improved their positioning in the ranking in terms of the demographic 

proxies, hence not only are their windows projected to end sooner in time, around 2060-2070, but 

also with bluish tones.  
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POLICY RECOMMENDATION: 

 

 Taking into account that these countries fare well in the socio-economic proxies, their 

priorities in the policy implementation should be demographic related. In other words, they 

ought to actually work towards speeding up and procuring a real window of demographic 

opportunity by decreasing both the total fertility rate and the infant mortality rates, as well 

properly monitoring the HIV/AIDS epidemic. In this sense (see arrows in Table 10): 

o Some countries are already headed towards this direction: 

 Eritrea, Madagascar, Rwanda, and Ethiopia have been impressively 

improving their positions in the rankings on both the fertility and infant 

mortality proxies;  

 Also, Tanzania, Uganda, and Malawi have succeeded in lowering their 

infant mortality rates specifically; 

o However, 

 Equatorial Guinea has been worsening on both the total fertility and the 

infant mortality rates; whereas Tanzania, Republic of Congo, and Zambia 

have dropped many positions of the fertility area yet have been improving 

on lowering their infant mortality.   

 

 Since the socio-economic proxies are in their favour, a large capitalization of the demographic 

dividend is foreseeable if even greater improvements are achieved in this particular area. Given 

that the maximum gain from a dividend is expected to be reached on the decade of 2020’s in the 

majority of these countries (see blue crosses in Figure 12), the timing to apply any policy 

strategy ought to be before this time period.    
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 GROUP 4. Watch out! Urgent action is required in three spheres: fertility, infant 

mortality and education.  

These countries in this final group are mostly located in Western Africa (Benin, Liberia, Sierra 

Leone, The Gambia, Senegal, Cote d’Ivoire, Guinea-Bissau, Niger, Mali, Mauritania, and Nigeria), 

followed by Eastern Africa (Burundi, Comoros, Mozambique, Somalia, and South Sudan), and 

Middle Africa (Central African Republic, Chad, and Democratic Republic of Congo), and lastly 

Sudan (Northern Africa). 

Unfortunately, this is the cluster of countries who will have to tackle more obstacles, from both the 

demographic and the socio-economic spheres, in order to secure a future demographic dividend. 

As observed in Table 9, this is the group that is the weakest in terms of the demographic proxies 

(except for the prevalence of HIV/AIDS). Indeed, these countries included in this particular cluster 

share the highest total fertility rates (an average 5.5 births per woman), as well as the most 

elevated average infant mortality rate (104.1 deaths per 1,000 births). Due to these factors, it can 

be observed that this group is the one with larger lengths of the windows in general, and the 

colour tones at the end of these windows is not bluish enough (as in group 3).   

Moreover, the least educated citizens are in this group, as can be observed by the orange 

highlights in Table 10, meaning that all the main laggards in terms of human capital and female 

education are located in this cluster. Indeed, the mean years of total schooling are the lowest: 3.4 

years for both men and women (total human capital), and 2.7 years for women (female education 

only). On the other hand, regarding the labour market specifically, their mean total unemployment 

rate is the second lowest (after group 1), while the average female labour force participation is 

62.7%, which is also the second highest result in Table 9. However, on the individual level, the 

results are somewhat mixed: Mauritania and Sudan are in the lowest section of the rankings in 

both the total unemployment rate and the female labour force participation; some individual 

countries are amongst the top 10 positions (Benin, Liberia, Sierra Leone, and Cote d’Ivoire) in total 

unemployment; whereas for instance on the female area three countries (Comoros, Niger, and 

Somalia) are considered laggards, while Burundi and Mozambique are front-runners.    
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POLICY RECOMMENDATION: 

 

 These countries ought to immediately implement measures directed towards increasing 

their overall level of human capital, with greater efforts in providing further education to their 

female population. By doing so, it will allow to trigger and complement the other important 

policy actions regarding the fight against infant mortality as well as the decrease of the total 

fertility rate. In a more detailed note (see arrows in Table 10): 

o On the positive side, three countries have been improving not only their positions 

in the educational front but also in the demographic domain (Benin, Sierra Leone, 

and Burundi);  

o On the negative side: 

 A group of countries have dropped several positions in the education 

proxies (Democratic Republic of the Congo, Liberia, Senegal, and to a 

lower extent, Sudan, Central African Republic, and Niger); 

 Regarding the demographic proxies, a few countries have lost positions in 

both fertility and infant mortality indicators (Mauritania, Comoros, Côte 

d’Ivoire, and Nigeria); whereas others only in infant mortality (Somalia 

and Central African Republic); while others only in the fertility proxy (the 

Gambia and Mozambique). 

 

 Concerning the timing necessary to apply all these strategic policy actions, this particular 

cluster presents more heterogeneity in terms of the year projected to achieve maximum 

gains of the dividend (blue crosses in Figure 12). In any case, it is possible to observe two 

different schedules: 

o A first group should not wait longer than the threshold years between 2020-2035 

to apply their policy implementations; 

o A second group have slightly more time under the current projections (until 2040-

2055); however, if major improvements were achieved on the demographic 

transition the process should then be able to accelerate, thus providing greater 

gains in a potentially conceivable dividend.    
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Table 10: Classification of countries according to the K-means clustering results, combined with the current 

positions and arrows of each policy proxy  

 

Source: Own calculations from the United Nations World Population Prospects (2012), and the World Bank (2015) 

 

 

 

 

 

 

 

Advantage: Botswana 8 0 10 -4 47 1 43 2 2 -1 2 -1 17 3

Gabon 17 -1 18 -3 36 -4 46 -3 4 4 3 0 32 0

Namibia 12 0 11 -2 44 -1 44 -3 12 -8 10 -6 33 0

Warning: South Africa 5 -1 9 -2 46 -6 48 0 1 1 1 1 39 -2

Swaziland 13 5 30 -18 49 -2 47 -1 20 -9 19 -12 40 -4

Lesotho 11 -1 40 -26 48 -3 49 1 16 -6 9 -4 30 -8

Seychelles 3 -1 1 0

Advantage: Tunisia 2 1 4 1 3 2 41 -1 7 9 8 9 50 -1

Libya 6 3 3 0 45 -1 5 4 4 6 47 3

Algeria 9 -2 6 -2 1 0 37 10 11 3 12 3 52 0

Egypt, Arab Rep. 10 -4 5 6 2 0 39 -2 9 6 11 7 51 -3

Cabo Verde 4 9 7 1 7 0 22 4 35 0

Morocco 7 -2 8 2 4 -1 35 3 21 3 22 1 49 -3

Mauritius 1 0 2 0 19 -13 33 1 3 0 5 1 41 -2

Djibouti 14 8 22 -3 18 -2 44 -1

Madagascar 22 9 17 12 6 7 7 -1 2 3

Eritrea 29 9 12 12 11 12 27 0 10 0

Sao Tome and Principe 18 -4 13 5 12 0 38 2

Zimbabwe 15 -4 34 -21 45 4 14 -2 6 -1 6 2 6 15

Burkina Faso 43 2 43 -1 14 16 4 0 12 -4

Advantage: Tanzania 41 -15 15 16 38 1 6 2 17 1 16 0 1 2

Rwanda 23 21 16 23 32 4 1 0 26 3 21 4 3 -1

Ethiopia 24 25 20 21 22 9 15 4 11 1

Guinea 38 1 44 2 25 -10 3 0 25 -2

Ghana 16 3 28 -6 23 1 12 18 10 -4 13 -2 22 -9

Uganda 47 0 21 13 40 1 11 -6 18 2 18 1 13 -7

Warning: Cameroon 31 1 38 -12 37 -4 9 2 13 4 15 -1 27 3

Congo, Rep. 37 -22 14 2 29 6 17 -1 15 -8 17 -8 19 8

Zambia 44 -10 35 5 43 1 40 2 8 4 7 5 14 -3

Togo 25 3 32 -5 28 1 21 4 19 0 23 -3 8 10

Equatorial Guinea 34 -10 39 -4 28 -14 9 -2

Malawi 42 1 23 26 42 4 30 -1 22 1 20 1 5 4

Angola 48 0 54 -7 26 -7 18 4 28 -9

Kenya 20 0 24 -7 39 3 36 -1 14 -1 14 -1 29 -13

Mauritania 26 -3 36 -16 50 -1 24 1 24 -2 48 3

Benin 33 8 33 -1 15 2 2 0 25 5 27 5 21 8

Liberia 32 1 25 26 21 6 8 1 28 -6 29 -3 31 0

Sierra Leone 28 7 53 0 24 -16 5 2 27 5 26 5 24 1

Advantage: Gambia, The 45 -18 26 4 20 -11 25 -1 29 4 28 6 16 -1

Burundi 50 2 31 2 16 5 23 0 32 2 30 3 7 -6

Senegal 35 2 19 6 9 1 38 -2 34 -6 34 -5 23 3

Cote d'Ivoire 30 -1 41 -13 31 6 10 3 23 3 25 3 34 0

Comoros 27 -10 29 -8 16 -1 45 -1

Warning: Sudan 21 4 27 -4 5 -1 42 -3 33 -2 32 -2 46 1

Central African Republic 19 2 50 -13 35 3 26 -5 30 -3 31 -4 15 -1

Guinea-Bissau 36 4 49 -4 34 -9 19 -2 20 8

Congo, Dem. Rep. 49 1 47 -9 17 3 32 -1 31 -10 33 -9 18 -1

Mozambique 40 -10 37 11 41 -7 34 -1 36 0 36 0 4 0

Niger 54 0 45 9 8 6 13 -3 37 -2 37 0 42 3

Somalia 52 1 51 -15 10 1 20 -2 43 -1

Mali 53 -7 48 4 13 5 31 1 35 2 35 0 36 5

South Sudan 39 3 42 8 27 -5

Chad 51 0 52 -9 30 -4 24 -4 26 -2

Nigeria 46 -10 46 -2 33 -5 29 -1 37 1
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Figure 12: African Demographic Windows of Opportunity according to the Total Dependency Ratios (as 

Figure 10) by the previous cluster groups 

 

Source: Own calculations from the United Nations World Population Prospects (2015), and the World Bank (2015) 
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4. SUMMARY AND CONCLUDING REMARKS 

 

4.1. Objective, Methodology, and Data 

 

The main objective of the present investigation has been to build a simulation model, with panel 

data, so as to design future scenarios based on different policy actions towards poverty reduction 

in Africa. The analysis has been based on the premise that demographic changes in the age 

structure of a population can have an impact on the economic outcome. In this sense, 

analysing the different periods of the demographic transition in a country can help in 

understanding, anticipating, and identifying plausible scenarios that can either be threatening 

situations or windows of opportunity. Hence, in order to obtain a desirable future for the Sub-

Saharan region in which the living conditions are substantially improved, a precise course of 

action that is adapted to each country’s characteristics and necessities is of the essence. In 

other words, the contribution in this study follows the line of analysis that consists of the 

evaluation of policies that facilitate the harnessing of a demographic dividend (also called 

demographic bonus or gift). By doing so, it will permit to shed light on those elements that 

ought to be prioritized in the present African political agendas so as to maximize the gains 

from a demographic gift and, therefore, contribute to the poverty decline. In effect, Sub-

Saharan Africa still remains as an “outlier” in terms of the fertility transition, with high 

fertility rates that are slowly falling. It has been argued that the fact that the demographic 

transition is yet to take place has been provided as one of the reasons holding back growth in 

the region (Bloom & Sachs 1998; Bloom et al. 2003).  

Precisely, it is within the third stage of the demographic transition that the demographic 

window of opportunity is revealed, as the fertility rates decline (with a previous fall in the 

mortality rates, especially the ones for infant mortality) and the working age population 

increases relative to the dependent population (the children and the elderly). Consequently, 

the prospects expected with this change in the population pyramid are twofold: the so called 

“First Dividend” can be achieved through various pathways, including the societies’ 

reallocation of resources from investment in children to physical capital, job training, 

technological progress and stronger institutions, as well as the rise of women’s participation 

in the workforce (who reduce the time spent for childbearing over their life-cycle when 

having fewer children), and thus, a boost in savings an economic growth becomes possible 
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(Bloom & Canning, 2011); moreover, a “Second Dividend” can present itself with the 

prolongation of the retirement period due to rising longevity, hence these economically 

dependent old aged individuals will require either ownership of capital/savings accumulation, 

family support, and/or transfers from the state (welfare system). In any case, both dividends 

are related to one another and, as Mason (2005) asserts, the magnitude of the second 

dividend depends largely on how wealth is created during the first dividend. Therefore, as 

Ross (2004, p.4) bestows, Sub-Saharan Africa is just starting to enter its demographic window 

of opportunity – under the assumption of declining rates over the next several decades – and 

if these declines persist and if governments involved take pro-active actions following to some 

extent those as from East-Asia (with its economic miracle), “the dividend may become real 

rather than potential”.  

Thus, in order to provide empirical evidence on the subject matter, the present investigation 

has employed the econometric analysis provided by the so called Harvard Framework. 

There has been a great amount of debate on the empirical assessment of the economic 

consequences of rapid population growth (see Kelley & Schmidt, 2005). Yet the emergence in 

the 90’s of the theoretical framework provided by Barro (Barro 1991, 1996; Barro & Lee 

1994) enriched the analysis on the demographic dividend, as it incorporated demography into 

the convergence models (Eq. 1), showing a negative relationship between population and 

economic growth (which was in line with the arguments provided by Malthus (1798)). 

However, the Harvard framework (Bloom & Williamson 1997, 1998; Bloom & Canning 2001, 

2003; Radelet et al. 2001; Bloom et al. 2000) set up the pathway for further conventional 

econometrics analysis by focusing on population impacts due to imbalanced age-structure 

changes over the Demographic Transition (Kelley & Schmidt 2005), indicating that 

population, concretely the working age population, is actually positively related.  

Given the difficulties in obtaining credible and available labour data in some countries, the 

empirical work uses the working age population as a proxy in the following expression: (Y/N) 

= (Y/WA) * (WA/N), assuming that participation and unemployment rates are constant over 

time (Eastwood & Lipton, 2011). If expressed in logarithms, and by computing its difference in 

two distinctive moments in time Eq.2 is obtained, which explains the factors that influence the 

GDP per capita by distinguishing between two components: the productivity (Y/WAgr) and 

arithmetic effect or translations component (WA/Ngr). The latter, in turn, combines two 

effects: how an increase in WA (relative to N) represents a fall in the dependency ratio, and 
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thus an increase in the GDP per capita growth; while also measuring the “capital dilution” (a 

distribution among a higher number of people). Therefore, the expression in Eq.3 gives a clear 

insight into the multi-faceted role of demography in the economic growth.  

Consequently, in order to isolate from the mathematical effect the influence of demography in 

productivity, Kelley & Schmidt (2005) incorporated additional demographic variables (Xd) 

along with the economic ones (Xe), which influence the productivity in the steady-state level, 

identified by Barro and successors (Eq.4). Thus, the demographic impacts are directly 

measured through the population’s age structure, modelled by the Child Dependency Ratio 

(D1=population aged 0-14/population aged 15-64), the Old Age Dependency Ratio 

(D2=population aged 65+/population aged 15-64), the Population Density (people per sq. km 

of land area), and the Size of the Population (log. of N); while the economic impacts are shown 

with Gross Capital formation (% of GDP), Life Expectancy at Birth which represents the health 

and human capital levels (in log), Inflation (annual percentage), Sectoral Change (weight of 

Agriculture on the GDP, in %), Government Consumption (% of GDP), Political Rights (rating 

of freedom), and Gross Savings (% of GDP). The econometric specification of Eq.4 can be 

transformed into units per capita by adding the theoretical arithmetic effect (Eq.5). This 

econometric modelling allows to split the effect of each dependent population. D1 represents a 

negative impact for economic growth, while D2 presents a mixed effect: as with children, the 

spending augments, although a positive impact can be found in the form of greater savings of 

the elderly. In fact, the main purpose of the first stage of this investigation was to empirically 

demonstrate the benefits of the latter specification (Eq. 4 and 5).    

 

Eq. (1)     (
𝑌

𝑊𝐴
)
𝑔𝑟
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The estimations were done for the years 1960-2014, for a sample of 132 countries (including 

only those with more than one million people), with the total sample of observations (742) 
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being aggregated into five-year periods. In this regard, the estimations were first carried out 

using the Ordinary Least Square (OLS) method for panel data with country fixed effects. 

However due to the existence of endogeneity between population and economic growth, a 

Two Stage Least Square (2SLS) estimation method was applied, using as instrumental 

variables the lags in the demographic variables. All the regression estimates were performed 

separately for the Total sample, and for each major region (Europe/North-America/Oceania; 

Latin America and the Caribbean; Asia; and Africa). The data was collected from various 

sources of information: 1) the United Nations World Population Prospects 2012, for the 

population variables; 2) the Penn World Tables (version 8.1), for the variable on real GDP 

data (at constant 2005 national prices in mil. 2005 US$); 3) the Barro & Lee 2013 database, 

for education; 4) country ratings by Freedom House (2015) for the Political Rights; and, 5) the 

World Development Indicators 2015 (World Bank database), for the remaining socioeconomic 

explanatory variables and the policy proxies.  

On the other hand, the second stage of the investigation had the aim of identifying the policy 

actions necessary to apply in those African countries who are yet to initiate or are at a 

preliminary state of their demographic window of opportunity. In order to obtain this 

statistical evidence, an interaction term in the econometric model between each policy proxy 

and the Child Dependency Ratio was added. Regarding the policy proxies, these were 

classified in terms of being either Socio-Economic or Demographic: 

 Human Capital, Total Unemployment, Openness to Trade; Access to Water, Female 

Labour Force Participation, Female Unemployment, and Female Education.  

 Total Fertility Rate, Infant Mortality, Prevalence of HIV/AIDS, Contraceptive 

Prevalence, Adolescent Fertility, Malnutrition, Migration, and Urbanization. 

Finally, the third stage of the analysis was dedicated to targeting in a strategic manner policy 

recommendations for African countries depending on their shared similarities in terms of 

demographic and socio-economic performance. Once the main key policy proxies were 

identified, with the use of simple descriptive analysis, various rankings of African countries 

were carried out. By doing so, two outcomes were produced: 1) Individual rankings 

distinguishing between laggards and front-runners; and 2) Classification into four groups of 

African countries (employing the K-Means Clustering technique) so as to specify a concrete 

course of policy action designed for each cluster.  
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4.2. Main Results 

 

In this project, the main variable employed to illustrate the potential dependency burden that a 

country can face when advancing through its demographic transition (with its total magnitude and 

timing) has been the Total Dependency Ratio (TDR). In particular, East Asia has had the fastest and 

most pronounced demographic transition, with its TDR dropping from a ratio of 76.4 dependents 

for every 100 working age population (ages 15 to 64) in 1965 to 37.7 in 2010, with a rate of 

change of -50.6% in 45 years. Regarding Sub-Saharan Africa, especially the Western, Eastern and 

Middle areas, these are displaying an opposite trend to the rest of the world. In the estimates 

period, while all regions are undergoing declines in their respective TDRs, these three African 

areas are actually increasing them (reaching ratios above 90). Nevertheless, one cannot omit the 

reality that in Africa there is a great deal of heterogeneity. In fact, some exhibit striking analogous 

patterns as that of Eastern Asia, in terms of speed and timing of the transition: Mauritius, 

Seychelles, Reunion, Morocco, Tunisia, and Western Sahara; and to a lesser extent Zimbabwe, 

Algeria, Cape Verde, South Africa, Namibia, and Botswana. Moreover, those other countries who 

are also expected to close relatively early their windows are the following: Djibouti (2040); most 

of Southern Africa (2040-45); Ethiopia (2055); Mayotte (2060); Eritrea, and Central African 

Republic (2065); Equatorial Guinea, Gabon, Sao Tome and Principe, and Ghana (2070). 

Nonetheless, it is important to note that no country in Middle Africa is forecasted to experience 

such a demographic transformation in the short run. An added issue is that of Niger, who has yet 

to achieve its highest peak in its TDR (expected in 2020), and the closing of the window (alongside 

Zambia and Mali) is still not clear. Despite the heterogeneity in the region, if Sub-Saharan Africa 

continues with high trends in its fertility rates, the total dependency ratio will not only take longer 

in time to decrease but the level of the burden will be greater. 

Taking into account the timing and magnitude of the demographic window of opportunity 

illustrated in the descriptive analysis above, the next step is to test whether the demographic 

dividend has occurred or not and, in the first case, quantify its amount through the regression 

estimates (Stage 1). The statistical significance, obtained in the parameter for the Child 

Dependency Ratio, permits to confirm the existence of the first dividend for the total sample, 

quantified by an increment of almost 6 percentage points in the productivity outcome when the 

log of this ratio decreases in one unity. The estimation results reveal that the first dividend has had 

a major impact in Asia than in the rest of the world, where Africa lags behind (with the coefficient 

of the child dependency ratio being almost half the size of Asia’s). In more detail, the model 

predicted for Asia a 5-year productivity outcome increase of 8.3 percentage points (an annual 1.6) 
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when the log of the child dependency ratio decreased in one unit. Conversely, for Africa the 

productivity increase would only be of 4.9 percentage points (0.9 annually). In effect, since Africa 

(as an aggregate) is still in the phase of late and slow fertility transition, only beginning to reduce 

its child dependency ratio in the 90’s, if major efforts were made in order to boost this 

demographic transition, the productivity outcome could benefit exponentially. 

However, in order to better understand the relative importance of the demographic changes on 

economic growth, it is essential to take into account not only the size of the estimate coefficient 

but also the pattern of its contribution over time, that is, how the product between the estimated 

coefficient and the value of the variable vary between time periods (Kelley & Schmidt, 2005). 

Accordingly, the calculation of the contribution of each factor in the change in Y/Ngr (0.15 

percentage points on average between two periods), can be summarized as follows: the 

demographic component has a contribution of 0.24 percentage points to the change in the growth 

of GDP per capita, which is smaller than that of the economic component (0.47), and the 

convergence factor (-0.56).  

However, the latter result could be rather misleading if one does not acknowledge the contribution 

of every single explanatory variable. In this regard, among the demographic variables, the Child 

Dependency Ratio (D1) takes the lead (0.37), followed by the Size of the Population (-0.21), the 

Old Age Dependency Ratio (D2) (0.07), the Population Density (0.02), and the arithmetic effect (-

0.01). Concerning the economic variables, Sectoral Change accounts for most of the contribution 

(0.26), followed by Political Rights (0.13), and its quadratic form (-0.12), Life Expectancy at birth 

(0.09), Inflation (0.06), Savings (0.03), Capital (0.02), and Government Consumption (-0.01). On 

the other hand, when observing the changes over time, the contribution of the economic factors 

has suffered fluctuations, while the contribution of the demographic factors has gradually and 

constantly risen over time, reaching a maximum of 0.43 percentage points in the years 2000-05 

(with the contribution of D1 being 0.52 percentage points). Additionally, the comparison among 

regions shows that, on average for D1, Asia is the forerunner (0.6), having seized the demographic 

dividend the most. Europe/North-America/Oceania and Latin America and the Caribbean follow 

next with a contribution of 0.4 percentage points to the growth of GDP per capita, with Africa 

contributing the least (0.16). Additionally, Africa is the only region where the demographic factor 

contributes negatively on average (-0.14), due to the huge contribution of the size of the 

population (-0.33). 
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When taking the latter contributions into account, the results highlight Asia as being the 

frontrunner in terms of its impact of the first demographic dividend (D1), with Africa lagging far 

behind. Thus, the analysis from this point forwards is dedicated exclusively to these two particular 

regions, while having the total sample (all countries) as a reference for comparison. The main 

purpose is to draw the attention to those most relevant elements in which Africa can learn from 

Asia. Thus, when performing the same regression estimates for the third specification for each 

region separately, the results in terms of the first demographic dividend, provided by the 

coefficient of the log of the child dependency ratio, suggests that whereas for Asia the variation in 

the child dependency ratio between the years 1960-2014 has contributed an average of 0.55 

percentage points (every 5-year period) to the change in the GDP per worker, Africa, on the other 

hand, has only contributed 0.04 percentage points. However, although the coefficient of the log of 

the old age dependency ratio was statistically significant for the whole sample (at the 10% level), 

it was not significant for neither Asia nor Africa specifically. The resulting parameters were hinting 

towards a positive sign for Asia (increase in savings) and a negative one for Africa (burden), yet 

such a statement would be erroneous given the lack of statistical significance.   

All in all, when analysing the evolution of the demographic contributions for Asia and Africa until 

the year 2100, that is the evolution of the contribution of the arithmetic effect and the child 

dependency ratios on changes in Y/Ngr, the following results have been obtained:  

 In the case of Asia, at the beginning of the demographic window, the contributions of the 

arithmetic effect (WAgr – Ngr) have been relatively important, in the sense that the 

growth in WA has been larger than the one in N. However, the contribution of the Child 

Dependency Ratio largely exceeds this mathematical effect from 1975 onwards. It is worth 

mentioning that Asia will continue to benefit from a first demographic dividend (until 

2040), mainly explained by those countries who are still within the window of 

opportunity.  

 

 Africa, on the other hand, presents a pattern in which until the 80’s the contribution of the 

Child Dependency Ratio has been rather acute (negative), while gradually declining over 

time. Simultaneously, the arithmetic effect, although relatively low, has been positive 

throughout 1965 to 2000. Actually, in this particular region the first demographic 

dividend is expected to be longer in time, yet with a lesser impact of D1 with respect to 

Asia. 
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However, these latter results describe an expected scenario for Africa without applying any policy 

action. In this regard, the situation could be improved if the region applies not only those 

economic policy actions oriented towards maximizing the gain from a demographic gift, but also 

demographic policies that focus on improving and accelerating the opening and widening of the 

window. Precisely, Stage 2 focusses on identifying which are the most relevant policies by 

geographic areas and, more specifically in Africa, by performing several alternative estimations 

including an interaction term for each policy proxy. The statistical significance and the magnitude 

of the parameter will indicate the relevance or not of the policy (which has been dichotomized into 

laggards and front-runners so as to aid the interpretation of the results).  

Taking into account that the selection of the policy proxies has been obtained through 

proofreading the existing literature on the demographic dividend (worldwide and in Asia), as well 

as taking into account the contextual and general knowledge on poverty issues in Africa, the final 

proxies that achieved statistical significance have been the following:   

 Total sample. The results suggest that Human Capital (which encompasses the education for 

both men and women) and Female Education specifically, closely followed by Contraceptive 

Prevalence and Infant Mortality, are the most important proxies for the front-runners in terms 

of magnitude and statistical significance. 

 

 Asia. It is the region that appears to have fared well on both accounts – the demographic and 

socio-economic –, since almost all the policy proxies obtained statistically significant results. 

However, a great deal of the success has been due to the economic factors, given that the 

highest values of the coefficients for the front-runners has been found in the Total 

Unemployment, Female Education, and Human Capital. 

 

 Africa. The region struggles on the demographic field while exhibiting some optimism on the 

socio-economic domain. Despite these results, the African front-runners obtained statistically 

significant coefficients in the Total Fertility and the Infant Mortality rates. Likewise, from a 

gender perspective, there is certain confidence owing to the significant parameters for the 

Female Labour Force Participation and the Female Education proxies. However, the 

prevalence of HIV/AIDS is an exceptionality for Africa, since it is the only region to have 

obtained significant results, which is probably due to the high prevalence of the disease in the 

continent. 



107 
 

 

Indeed, the statistical significance from the econometric model has provided the guideline 

signalling what elements are most relevant for each geographic area. Whereas Asia has had a 

general success in almost all the policy proxies, Africa is still far behind. In fact, the demographic 

factors in most of Africa not only hinder from gaining from a demographic bonus or gift, but affect 

the previous step which is the opening of a real window of opportunity. As noted above in the 

descriptive analysis, the justifications can be found in the fact that 1) the region is at an incipient 

state of its demographic transition; and 2) the existence of a high ideal family size in Sub-Saharan 

Africa (since children are still viewed as labour source and as insurance against old age). On the 

other hand, the statistical evidence with regards to the importance of the epidemic of HIV/AIDS in 

the region cannot be omitted. The reason being that the disease attacks people of the working age, 

thus leaving orphans and elderly without support. Thus, because the region starts from worse 

conditions in terms of the process of demographic transition, a proper understanding of the 

successful policies that have permitted to reap from a demographic dividend becomes imperative. 

In this sense, gender equality in the labour force and the skills set (achieved through better 

education) can become a critical asset in terms of amplifying a demographic dividend and 

reducing poverty in the region, as well as providing enough employment for all the population, 

both men and women included.   

Nevertheless, in order to gain a more appropriate and better picture of what has been happening 

in Africa and how to improve its future scenario, it becomes imperative to acknowledge the 

prevailing heterogeneity in the region. Not all African countries are following the same pattern in 

terms of the speed of the demographic transition and the socio-economic performance. Hence, 

identifying key policies and directing a strategic action targeted to where it is really needed can be 

a great asset. Therefore, in Stage 3 the countries have been classified and ranked depending on 

their performance according to the most relevant policy proxies. The resulting outcome has been 

twofold: 1) the identification of front-runners and laggards on the individual level (each country 

individually); and 2) the organization of all these countries into four different groups that share 

similarities in terms of the policy prioritization. In more detail, when this latter clustering is 

combined with the timing and speed of each country’s demographic window of opportunity, 

provided by the descriptive analysis, the following groups of countries with unique policy 

strategies can be highlighted:  
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 GROUP 1. Success is on the near horizon, but you face two problems: HIV/AIDS and total 

unemployment [All Southern Africa + Gabon + Mauritania] 

These countries have had a relatively early opening of their windows of opportunity, although 

improvements are needed in their mortality rates (both infant and, especially adult). In fact, their 

greatest challenges are related to the hindrance of having amongst the highest mean prevalence 

of HIV/AIDS in the world, as well as suffering from equally high rates of total unemployment. On 

the positive side, they are succeeding on the human capital and female education fronts. Given 

their low total dependency ratios at the end of their windows, real and beneficial gains from a 

demographic dividend could be obtained. However, such an opportunity could be lost if they wait 

for too long in applying these measures.    

 GROUP 2. Don’t waste precious time, focus on the labour market and employing your 

female population. [Mainly Northern Africa + the islands + Djibouti] 

These states are particularly struggling on increasing their female labour force participation. 

Nevertheless, this is the group that is thriving in the demographic domain, having the lowest 

averages in the total fertility rate, infant mortality rate, and prevalence of HIV/AIDS (except 

Djibouti). Additionally, on the educational sphere most of these countries are amongst the better 

educated in the total rankings. Although Morocco, Tunisia, Mauritius, and Seychelles have already 

closed their windows of opportunity (or are about to do so), the remaining ones are still in time to 

introduce modifications in their policy strategy (correct the gender issue in the labour market), as 

the returns from the demographic dividend would be immediate.  

 GROUP 3. Open the demographic window, you have good socio-economic tools in place, 

no need to wait. [Mostly Eastern Africa + a few Western/Middle region countries] 

This is the set of countries who are front-runners in the labour market. The group has the lowest 

average total unemployment rate and the highest female labour force participation. Likewise, 

the level of education is relatively good for most, with a few being at the top of the ranking. 

However, the majority of these nations are laggards in terms of the demographic proxies 

(especially the total fertility rate). Therefore, the priorities in the policy implementation should 

be demographic related, working towards opening a real window of opportunity by decreasing the 

total fertility and infant mortality rates, as well as monitoring the HIV/AIDS epidemic. If such 

measures are not applied, it cannot be guaranteed that most of these countries will properly 
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capitalize on the demographic dividend (given the forecasted high dependency ratios at the end of 

their windows).  

 GROUP 4. Watch out! Urgent action is required in three spheres: fertility, infant 

mortality and education. [Mostly Western/Eastern Africa + some in Middle Africa + Sudan] 

Unfortunately, this is the group that will have to tackle more obstacles in order to secure a future 

demographic dividend. They are the weakest in terms of the demographic proxies (except for the 

prevalence of HIV/AIDS), sharing the highest total fertility and infant mortality rates. Moreover, 

the least educated citizens are in this group, as all the main laggards in terms of human capital 

and female education are located in this cluster. Essentially these countries’ only advantages are 

labour market related (total unemployment rate and average female labour force participation). 

They will all have to apply greater efforts so as to further decrease their total dependency ratios 

and transform their current window projections in order to obtain fruitful benefits from a 

demographic dividend.   

All in all, some countries (within each cluster group) are already headed in the right direction, 

with various degrees of improvement and speed, thus being expected to increase their chances of 

succeeding in materializing a demographic dividend: Botswana (Group 1); Algeria, Cape Verde, 

Morocco, Libya, and Sao Tome and Principe (Group 2); Madagascar, Rwanda, Ethiopia, Tanzania, 

Uganda, Republic of the Congo, and Malawi  (Group 3); and finally, Eritrea, Liberia, Benin, and 

Sierra Leone (Group 4).  
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4.3. Policy Implications 

 

According to the results obtained in the present investigation in terms of the specific policies that 

guarantee to take advantage from the benefits of a demographic gift, Africa’s key challenges that 

merit special attention are the following: 1) Its High Fertility is a serious obstacle, markedly 

because the equally high infant mortality demands more children so as to guarantee a major 

number of survivors; thus, policies oriented towards the acceleration of the demographic 

transition (particularly the fertility decline) are required, which include improving the survival of 

infants, delaying the age at first union and at first birth (mainly reducing adolescent fertility), and 

major investments in family planning programs (with greater political commitment in providing 

modern methods) since unmet need for contraception is higher in Africa than elsewhere; 2) the 

region needs to improve its Human Capital and Employment necessities, given its shortage in 

terms of qualified and skilled labour, so increasing the educational level of African citizens and 

favouring job creation on a massive scale is rather urgent, with a special attention to gender 

equity; 3) a positive advantage is the Role of Women in Africa since the female labour force 

participation is relatively high, therefore, strengthening and maximizing women’s participation in 

more qualified and better jobs, as well as keeping girls in schools, becomes imperative in order to 

avoid their inclusion in the dependent group, alongside children and the elderly; 4) all previous 

policy accomplishments could become futile if no action is done in the battle against HIV/AIDS, 

especially in the most affected countries in Sub-Saharan Africa, as it mostly threatens the working 

age population; henceforth, efforts in reducing Adult Mortality are a prerequisite, namely through 

a better control of the three big killers in Africa (malaria, HIV/AIDS, and tuberculosis), and 

avoiding as much as possible debilitating wars that destroy the foundation that the demographic 

gift offers; 5) it should be acknowledged that not all countries are expected to have a fatalist 

outcome (being front-runners in various demographic or socio-economic domains), which calls for 

strategic policy action through resources allocation adapted to each country’s context and 

characteristics; and 6) it is crucial to recognize the Heterogeneity within countries in terms of 

socioeconomic factors since the leading groups will benefit more than the laggards, that is, the 

poor people with less access to information and job opportunities will not be able to gain as much 

from the demographic dividend than those that are better off.  
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6. -ANNEX 

 

 

Figure 6.2.: Demographic Window of Opportunity according to the United Nations definition. 

 

 

Source: Own calculations from the United Nations World Population Prospects (2012) 
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Figure 7.2.: Working Age Share for Sub-Saharan Africa, Asia, Eastern Asia, and Latin America and the Caribbean. 
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Source: Own calculations from the United Nations World Population Prospects (2012) 
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Table 7.1. Ranking of African countries by Total Fertility Rate, Contraceptive Prevalence, and Adolescent Fertility 

Rate 

 

 
Source: Own calculations from the United Nations World Population Prospects (2012), and the World Bank (2015) 
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1994)*
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(Years 

2010-

2014)*

PERCENT 

CHANGE

1 0 Libya 8,34 2,6 -69% 1 0 Mauritius 2,29 1,5 -33% 1 0 Mauritius 74,60 75,9 2%

2 0 Tunisia 17,65 4,7 -73% 2 1 Tunisia 3,20 2,2 -32% 2 3 Morocco 54,35 67,4 24%

3 0 Algeria 24,32 9,9 -59% 3 -1 Seychelles 2,70 2,3 -14% 3 10 Swaziland 33,90 65,2 92%

4 4 Djibouti 63,42 19,0 -70% 4 9 Cabo Verde 5,01 2,4 -53% 4 -2 Tunisia 60,00 62,5 4%

5 0 Burundi 48,98 30,6 -38% 5 -1 South Africa 3,42 2,4 -29% 5 2 Cabo Verde 52,90 61,3 16%

6 -2 Mauritius 42,08 31,2 -26% 6 3 Libya 4,44 2,4 -45% 6 -3 South Africa 57,00 59,9 5%

7 0 Rwanda 59,88 34,7 -42% 7 -2 Morocco 3,76 2,7 -29% 7 1 Egypt, Arab Rep. 49,80 59,8 20%

8 -2 Morocco 51,75 35,1 -32% 8 0 Botswana 4,40 2,7 -39% 8 -2 Zimbabwe 53,50 58,5 9%

9 2 Egypt, Arab Rep. 74,14 43,6 -41% 9 -2 Algeria 4,24 2,8 -34% 9 -5 Algeria 56,90 55,9 -2%

10 3 Botswana 89,80 45,1 -50% 10 -4 Egypt, Arab Rep. 4,04 2,8 -30% 10 8 Namibia 28,90 55,1 91%

11 3 South Africa 90,12 51,7 -43% 11 -1 Lesotho 4,76 3,1 -34% 11 0 Botswana 41,70 52,8 27%

12 -2 Comoros 69,76 51,9 -26% 12 0 Namibia 4,97 3,1 -37% 12 22 Rwanda 13,70 51,6 277%

13 -4 Seychelles 66,81 56,6 -15% 13 5 Swaziland 5,39 3,4 -36% 13 9 Malawi 21,90 46,1 111%

14 2 Namibia 103,48 57,0 -45% 14 8 Djibouti 5,85 3,5 -40% 14 -2 Kenya 39,00 45,5 17%

15 2 Ghana 103,71 59,4 -43% 15 -4 Zimbabwe 4,85 3,6 -26% 15 -5 Congo, Rep. 44,30 44,7 1%

16 7 Zimbabwe 110,58 61,6 -44% 16 3 Ghana 5,39 4,0 -27% 16 1 Lesotho 29,10 42,2 45%

17 3 Sao Tome and Principe 108,02 66,3 -39% 17 -1 Gabon 5,25 4,2 -21% 17 -8 Libya 45,20 41,9 -7%

18 10 Eritrea 119,14 66,5 -44% 18 -4 Sao Tome and Principe 5,21 4,2 -20% 18 1 Zambia 23,95 40,8 70%

19 2 Cabo Verde 108,59 71,9 -34% 19 2 Central African Republic 5,70 4,5 -21% 19 2 Madagascar 22,20 39,8 79%

20 9 Swaziland 124,98 73,7 -41% 20 0 Kenya 5,68 4,5 -21% 20 -4 Sao Tome and Principe 29,30 34,6 18%

21 -3 Mauritania 107,30 74,3 -31% 21 4 Sudan 6,03 4,5 -25% 21 2 Tanzania 21,90 34,4 57%

22 13 South Sudan 135,69 77,5 -43% 22 9 Madagascar 6,17 4,6 -26% 22 4 Ghana 18,50 34,3 85%

23 4 Ethiopia 117,86 79,6 -32% 23 21 Rwanda 6,81 4,7 -31% 23 -9 Gabon 32,70 31,1 -5%

24 -5 Sudan 107,56 86,5 -20% 24 25 Ethiopia 7,14 4,7 -34% 24 8 Uganda 14,80 30,0 103%

25 -13 Lesotho 86,21 88,7 3% 25 3 Togo 6,08 4,7 -22% 25 26 Ethiopia 3,30 28,6 767%

26 -4 Togo 110,05 90,7 -18% 26 -3 Mauritania 5,87 4,8 -19% 26 -1 Cameroon 19,30 23,4 21%

27 3 Benin 125,85 91,8 -27% 27 -10 Comoros 5,39 4,8 -11% 27 0 Burundi 17,70 21,9 24%

28 -2 Kenya 116,71 94,3 -19% 28 7 Sierra Leone 6,39 4,8 -25% 28 10 Liberia 10,00 20,2 102%

29 2 Senegal 126,77 94,3 -26% 29 9 Eritrea 6,43 4,8 -25% 29 -5 Comoros 21,00 19,4 -8%

30 10 Central African Republic 143,87 99,2 -31% 30 -1 Cote d'Ivoire 6,12 4,9 -20% 30 9 Djibouti 9,00 19,0 111%

31 6 Guinea-Bissau 137,68 102,4 -26% 31 1 Cameroon 6,26 4,9 -22% 31 -1 Cote d'Ivoire 15,00 18,2 21%

32 1 Sierra Leone 133,80 102,7 -23% 32 1 Liberia 6,34 4,9 -23% 32 -17 Congo, Dem. Rep. 31,40 17,3 -45%

33 12 Gabon 155,14 103,8 -33% 33 8 Benin 6,60 5,0 -25% 33 -4 Nigeria 15,30 16,3 7%

34 -19 Somalia 101,71 112,1 10% 34 -10 Equatorial Guinea 5,90 5,0 -15% 34 1 Burkina Faso 11,90 16,2 36%

35 -1 Equatorial Guinea 134,35 113,6 -15% 35 2 Senegal 6,40 5,0 -22% 35 5 Niger 8,20 16,0 95%

36 8 Gambia, The 153,96 114,7 -26% 36 4 Guinea-Bissau 6,54 5,0 -23% 36 0 Senegal 11,70 15,5 32%

37 5 Burkina Faso 145,20 116,8 -20% 37 -22 Congo, Rep. 5,25 5,0 -4% 37 -6 Central African Republic 14,80 15,2 3%

38 10 Cameroon 177,53 117,4 -34% 38 1 Guinea 6,48 5,0 -22% 38 -18 Togo 23,50 15,2 -35%

39 2 Nigeria 143,99 119,8 -17% 39 3 South Sudan 6,67 5,1 -24% 39 4 Somalia 7,90 14,6 85%

40 7 Liberia 162,78 120,2 -26% 40 -10 Mozambique 6,14 5,3 -14% 40 4 Guinea-Bissau 7,60 14,2 87%

41 -3 Tanzania 139,59 123,5 -12% 41 -15 Tanzania 6,08 5,3 -12% 41 8 Sierra Leone 4,30 13,8 221%

42 1 Madagascar 150,82 124,0 -18% 42 1 Malawi 6,74 5,5 -18% 42 -9 Gambia, The 13,75 13,3 -3%

43 -18 Zambia 116,43 126,7 9% 43 2 Burkina Faso 6,95 5,7 -17% 43 -15 Benin 16,40 12,9 -21%

44 -12 Congo, Rep. 131,28 126,8 -3% 44 -10 Zambia 6,35 5,8 -9% 44 -7 Equatorial Guinea 10,10 12,6 25%

45 -6 Cote d'Ivoire 141,25 128,6 -9% 45 -18 Gambia, The 6,08 5,8 -5% 45 3 Mozambique 5,60 11,6 107%

46 5 Uganda 198,16 129,1 -35% 46 -10 Nigeria 6,40 6,0 -6% 46 -4 Mauritania 8,00 11,4 43%

47 2 Guinea 179,54 133,4 -26% 47 0 Uganda 7,07 6,0 -15% 47 -1 Mali 6,70 9,8 46%

48 -12 Congo, Dem. Rep. 135,81 134,6 -1% 48 0 Angola 7,11 6,0 -15% 48 -3 Sudan 7,00 9,0 29%

49 -25 Mozambique 114,50 140,3 23% 49 1 Congo, Dem. Rep. 7,21 6,1 -16% 49 -8 Eritrea 8,00 8,4 5%

50 -4 Malawi 160,67 146,3 -9% 50 2 Burundi 7,46 6,2 -17% 50 -3 Guinea 6,20 5,6 -10%

51 1 Chad 217,89 155,1 -29% 51 0 Chad 7,37 6,4 -13% 51 -1 Chad 4,10 4,8 17%

52 2 Angola 224,92 172,6 -23% 52 1 Somalia 7,51 6,7 -11% South Sudan

53 -3 Mali 192,16 176,0 -8% 53 -7 Mali 7,02 6,8 -2% Angola

54 -1 Niger 223,90 205,7 -8% 54 0 Niger 7,77 7,6 -2% Seychelles
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Number of births per 1,000 women from the age group 15-19 Number of children that would be born to a woman if she were to 
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current age-specific fertility rates
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Figure 13:  Dendogram from the hierarchical cluster analysis 

 
 

Source: Own calculations from the United Nations World Population Prospects (2012), and the World Bank (2015) 
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