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1. Introduction 

Research on human fertility – i.e., whether people have children, how many, when, and why – 

has traditionally focused on women. However, men’s fertility, a crucial aspect of human 

populations, has largely been overlooked in demographic research (Andro and Desgrées du Loû 

2009; Coleman 2000; Dudel and Klüsener 2019; Zhang 2011; Greene and Biddlecom 2000). 

While the importance of analyzing both men and women in areas like mortality and migration 

is widely recognized, this idea has not yet fully permeated fertility research (Andro and 

Desgrées du Loû 2009; Schoumaker 2019; Zhang 2011). This gap is evident in the scarcity of 

international databases on male fertility, which poses a challenge for comparative research. 

Male fertility, often overlooked, is key in several respects. Given the fundamental role of 

reproduction in people’s lives and human societies, understanding even basic facts about male 

fertility is important to our knowledge of human populations. Theoretical approaches to fertility 

transitions have also long recognized the role of males in fertility behavior, but these theories 

have largely remained “in search of evidence” (Coleman 2000). Better indicators of male 

fertility are also necessary for mortality research, for instance, for documenting paternal and 

double orphans (Hillis et al. 2021) or for indirect mortality estimates (Paget and Timaeus 1994; 

Timaeus 1991). It also has implications for evolutionary perspectives in demography 

(Tuljapurkar, Puleston, and Gurven 2007) or for modeling kinship networks through male lines 

of descent (Caswell 2022), to name a few.  

In this paper, we present the construction of a Global Male Fertility Database, an effort aimed 

at providing comprehensive data on male fertility worldwide. We discuss the rationales for such 

a database, the objectives, some challenges, and the first results. The primary goal of this project 

 
1 This work is supported by FRS-FNRS, Grant T.0205.23 « Male fertility around the world and over time: 
constructing a world male fertility database .»  
2 Corresponding author: Bruno Schoumaker, Centre for Demographic Research, UCLouvain, L2.08.03 Place 
Montesquieu, 1348 Louvain-la-Neuve, Belgium (bruno.schoumaker@uclouvain.be). 
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is to reconstruct past and project future male fertility around the world. The need for this 

database is underscored by the fact that the levels and trends of male fertility differ from female 

fertility in many settings. Comparative data on male fertility are necessary to draw a “full 

picture” of fertility transitions and document how fertility transitions differ between men and 

women. Beyond their interest from a demographic perspective, these indicators are influenced 

by social and economic changes and reflect broader societal changes.  

2. Background 

Despite the lack of research on men’s fertility, research in diverse contexts has shown that 

reproductive experiences can be very different among men and women (Coleman 2000; 

Schoumaker 2019; Kuczynski 1932; Pison 1982; Nordfalk, Hvidtfeldt, and Keiding 2015; 

Ratcliffe, Hill, and Walraven 2000; Dudel and Klüsener 2019). In most countries, and probably 

for most of human history, men’s fertility has been higher, and often much higher, than 

women’s fertility (Schoumaker 2019). For instance, in several sub-Saharan African countries, 

men have twice as many children as women at the end of their reproductive lives (Schoumaker 

2019; Ratcliffe, Hill, and Walraven 2000; Pison 1982; Donadjé 1992). In contrast, men’s 

fertility is now slightly lower than women’s in Western countries, which is also expected to 

happen in developing countries (Schoumaker 2019). However, this shift from a “male 

advantage” to a “female advantage” has largely gone unnoticed in the demographic literature.  

Men’s fertility also occurs later than women’s in all the world countries (Schoumaker 2019) 

because of the age gap between partners (Field et al. 2016; Mignot 2010). In some countries, 

mainly in sub-Saharan Africa, men have children on average 10 to 15 years later than women 

(Schoumaker 2017; 2019). As shown in previous work, the age gap between partners and the 

population's age structure is a critical factor in the differences in the number of children men 

and women have. While later age at fertility among men is well-established (Schoumaker 2019; 

Paget and Timaeus 1994), changes in the age patterns of men’s fertility during and after the 

fertility transition have been much less studied. In European countries, recent research has 

shown that the mean age at fatherhood has increased at the same pace as the mean age at 

motherhood (Dudel and Klüsener 2021). In contrast, men tend to have their children (on 

average) much younger than before in several African countries (e.g., Ghana), leading to 

quickly decreasing differences between men and women. Yet, in other countries, the mean age 

at fatherhood has remained stable (Schoumaker 2019), and so has the difference between age 

at fatherhood and age at motherhood. These different trends in age patterns of male fertility 

may, for instance, reveal changes or resistance to changes in gender relations and highlight 
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different paths in fertility transitions. Changes in the variance in age at fatherhood is another 

indicator that has received little attention. Yet, it is likely to decrease substantially during the 

transition, indicating a concentration of male fertility in a smaller age range. Age at first birth 

has also mainly been analyzed using data from women. The recent increase in men’s age at first 

child is well documented in Western countries (Stykes 2011). However, such information is 

currently lacking in most countries of the world. Research in Sub-Saharan Africa has shown 

that trends in age at first birth may also differ between men and women (Kinziunga Lukumu 

and Schoumaker 2018) and that trends among men are very different from those observed in 

Europe.  

Finally, another critical indicator of fertility is the spread of childlessness. Childlessness has 

increased among women in Western countries (Sobotka 2017) and has gained ground in the 

Global South's low and medium-fertility countries (Pérez 2021). Existing data indicate it is 

often more frequent among men than women (Tanturri et al. 2015; Verkroost and Monden 

2022), especially among men with low social status. However, the measurement of final 

childlessness among men is affected by considerable uncertainty (Sobotka 2017) and has 

received much less attention than women’s childlessness.  

3. Objectives 

The Global Male Fertility Database has the ambition to reconstruct past and project future male 

fertility around the world in as many countries as possible. The database will focus on the 

following male fertility indicators, as well as their equivalent for female fertility: 

1. Male age-specific fertility rates  

2. Total fertility rates and completed cohort fertility 

3. Number of births by age of the father 

4. Mean age at fatherhood and variance in age at fatherhood 

5. Mean and median age at first birth 

6. Percentage of childless men by age groups and final childlessness 

In this paper, we present the first phase of the database's construction, focusing on the 

estimation of male age-specific fertility rates in 185 countries. Male age-specific fertility rates 

will also be used to compute derived indicators such as total fertility rates, mean age at 

fatherhood, variance in age at fatherhood, and the number of births by fathers' age. All these 

indicators will be compared with female fertility indicators. In this abstract, we briefly present 

and comment on some of these preliminary results. 



4 
 

The database will be made available in open access. A Shiny app (under construction, male-

fertility.shinyapps.io/ShinyApp_MFDb/) will allow users to access and visualize the data (e.g., 

trends at the country level or comparisons across countries). More information on the project 

and methods will also be made available online (sites.uclouvain.be/male-fertility). 

4. Computing and estimating male age-specific fertility rates 

The lack of data is frequently mentioned as a reason for the limited knowledge of male fertility 

in many countries (Goldscheider and Kaufman 1996; Greene and Biddlecom 2000; Andro and 

Desgrées du Loû 2009; Coleman 2000; Schoumaker 2017; Zhang 2011). Data quality issues 

may also hamper research on male fertility. As shown in several research, underreporting of 

births by men may occur in surveys, especially among young men (Joyner et al. 2012; 

Schoumaker 2017; Rendall et al. 1999). In countries with deficient civil registration and vital 

statistics systems (CRVS), registered births may only be a fraction of the total number of births. 

Missing information on age is also more frequent for fathers than for mothers (Dudel and 

Klüsener 2019). Despite these limitations, a large amount of untapped data exists, and we 

expect to produce reliable – though imperfect – estimates of male fertility rates in a large 

number of countries. 

4.1. The data 

The estimation and reconstruction of male age-specific fertility rates worldwide rely on several 

data sources. In Western countries, civil registration and vital statistics systems (CRVS) are the 

primary sources of data on male fertility data. These are published in the United Nations 

Demographic Yearbooks and by some National Statistical Offices. Some researchers have also 

reconstructed time series for 17 countries (Dudel and Klüsener 2021; Brouard 1977). However, 

surveys and censuses are the main data sources for empirical estimates in most countries. Our 

work will rely on around 700 surveys and censuses conducted worldwide (e.g., DHS, MICS, 

RHS, censuses on the IPUMS database, including historical data, etc.).  

4.2. Obtaining or computing male age-specific fertility rates 

The first step consists of obtaining or computing male age-specific fertility rates using different 

data sources.  
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Data from CRVS 

At this stage, CRVS data were obtained from two sources: United Nations Demographic 

Yearbooks (UNDY, unstats.un.org/unsd/demographic/products/dyb/) from 2007 to 20213 and 

data on male fertility from the Human fertility collection (www.fertilitydata.org). Data 

published in the UNDY are presented by 5-year age groups for single calendar years (see 

example in Appendix Figure 1). In some instances, only births in wedlock are available for the 

computation of male age-specific fertility rates4. The Human Fertility collection covers 17 

countries (Appendix Table 1), mostly between the late 1980s and mid-2010s. Age-specific 

fertility rates are provided by single ages and single years. Data from the UNDY are available 

for 89 countries; all the HFC countries but Taiwan are also in the UNDY, often with more 

recent data. In some countries, data is available for most years between 2007 and 2021, while 

others only have a few data points (Appendix Table 2). In total (HFC and CRVS), data is 

available for at least one date in 90 countries.  

Data from DHS, MICS, and PAPFAM surveys and censuses 

As shown in previous work, surveys and censuses can be used to reconstruct male fertility 

trends over several decades using the household roster data and the own-children method 

(Schoumaker 2017; 2019). The method is described in detail and compared with other methods 

in Schoumaker (2017). It uses data collected on living children and their biological fathers to 

compute male age-specific fertility rates between 15 and 79. This can be done for periods up to 

15 years preceding a survey. When several surveys are available – as is often the case – births 

and exposure from successive surveys can be pooled, allowing the computation of rates over 

close to 50 years in some cases. Up to now, we have estimated male age-specific fertility rates 

in 74 countries by 5-year periods with DHS data, covering the period from the early 1980s to 

the late 2010s in most countries (See Appendix Table 3). Some of these 74 countries (e.g., 

Albania, Armenia) are also covered by CRVS. Still, for most of them, these surveys provide 

the only available estimates of male age-specific fertility rates. Data from MICS and PAPFAM 

were also used in 34 countries to compute male age-specific fertility rates (See Appendix Table 

4). At this stage, we focused on countries that had missing information from other sources, but 

more MICS and PAPFAM surveys could be used for our purpose. Finally, census data – 

obtained from IPUMS international (international.ipums.org) – were also used in a limited 

 
3 Data from earlier UNDY, sometimes going back to the 1940s, will be exploited later. 
4 In these cases, the rates were adjusted upwards by a factor equal to the ratio of the total number of births (obtained 
from women’s data) to the number of births in wedlock. By doing so, we assume the share of births out of wedlock 
is constant across ages.  
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number of countries (7). The own-children method was also used in a slightly different way. 

The main difference is related to the use of external information (UNWPP data) to reverse-

survive children and fathers. Although a much larger number of censuses could be used, 

especially for past estimates, we have currently focused on the most recent ones.  

Illustration of raw estimates of male age-specific fertility rates 

Figure 1 illustrates raw estimates of male age-specific fertility rates for 12 selected countries 

on several dates. In some countries, rates can be obtained or computed from different types of 

sources. Estimates can be consistent across sources (e.g., as in Argentina, estimates from the 

census and the MICS) or differ widely (e.g., in Guatemala, where CRVS data from UNDY are 

much lower than survey estimates). We also find that some estimates of male age-specific 

fertility rates, especially those from demographic surveys, can be erratic because of small 

sample sizes and/or data quality issues. This is especially clear in Togo and Madagascar (DHS 

estimates). We discuss this issue later. 

Figure 1: Male age-specific fertility rates at several dates in 12 selected countries 
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4.3. Computing and smoothing age patterns of male fertility  

Relative age patterns 

As explained below, we will also use the age patterns of fertility rather than just the age-specific 

male fertility rates. We compute proportionate age patterns by dividing each age-specific rate 

by the sum of the rates so that the sum of these values equals one. Figure 2 shows that, despite 

differences in levels of fertility across sources (as in Guatemala), age patterns tend to be highly 

consistent across data sources. In some countries, these patterns have been stable over time 

(e.g., Madagascar), but they have shifted to higher ages in some countries (e.g., India and the 

United States). 

Figure 2: Proportionate male age-specific fertility rates on several dates in 12 selected countries 

 

Smoothing age patterns with principal components analysis 

The proportionate age patterns are still affected by data quality issues and random fluctuations. 

To correct these erratic variations, we smoothed all the rates using principal components 

analysis. Briefly stated we use a matrix of 1699 series (columns) and 13 age groups (lines) to 

identify a small number of components that summarize these age patterns. We find that 5 
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components account for most of the variance. Next, for each of the 1699 series of proportionate 

male age-specific fertility rates (combination of country and year), the 5 components are used 

as independent variables in a regression to predict proportionate age-specific fertility rates 

(dependent variable). Predicted values are the smoothed estimates of the male age patterns of 

fertility. We make two adjustments in a few instances: negative predicted values are replaced 

by zeros, and we ensure that rates do not increase with age above age 50, i.e., we replace a rate 

with the rate of the preceding age group if needed to respect that constraint. As is visible in 

Figure 3, smoothing mainly affects survey-based estimates (e.g., Togo, Madagascar, Tanzania). 

Figure 3: PCA-smoothed proportionate male age-specific fertility rates at several dates in 12 

selected countries 

 

Imputing, interpolating, and extrapolating age patterns  

In this first version of the database, we restrict estimates to four 5-year periods: 2000-2005, 

2005-2010, 2010-2015, and 2015-2020. We used linear interpolation to obtain age patterns in 

the years 2003, 2008, 2013, and 2018. If the earliest age pattern was after 2003, we considered 

the earliest age pattern to be constant. If the latest age pattern was before 2018, we considered 

the age pattern to be constant after that date. Finally, in ten countries with no data on age 
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patterns of male fertility, we borrowed the age patterns from similar countries (see Appendix 

Table 6). These estimates will be refined later by using imputation methods to identify age 

patterns. 

4.4. Computing male age-specific fertility rates from age patterns, age structures, and 

number of births 

The next step consists of combining the age patterns of male fertility with published estimates 

of the number of births and men’s age structure from the United Nations World Population 

Prospects. The idea behind this approach point is that male age-specific fertility rates (and the 

total fertility rate) should generate the same number of births as those obtained with female age-

specific fertility rates (Schoumaker 2019).  

We have estimates of the population of males by age for different periods (past or future) as 

well as the total number of births during these periods. As a result, one needs only define a 

series of proportionate age-specific male fertility rates (that sum to 1) to estimate the male total 

fertility rate from the number of births. The male total fertility rate for year t is obtained with 

the following formula:  

𝑇𝐹𝑅௠ሺ𝑡ሻ ൌ ஻ሺ௧ሻ

∑ ௙ೣబ೘ሺ௧ሻ.ெೣ
⬚ ሺ௧ሻళవ

ೣసభఱ
   [Eq. 1] 

Where 𝐵ሺ𝑡ሻ is the annual number of births during period t, 𝑓௫଴௠ሺ𝑡ሻ are proportionate age-

specific male fertility rates at age x during period t (age pattern) and 𝑀௫
⬚ሺ𝑡ሻ is the number of 

males aged x at mid-period t. 𝐵ሺ𝑡ሻ and 𝑀௫
⬚ሺ𝑡ሻ are obtained from the United Nations World 

Population Prospects (United Nations Population Division 2019)5. 

We use this method to transform the age patterns obtained in the previous steps into male age-

specific fertility rates (Figure 4). As explained later, the method can be used either 

retrospectively or for projections if reasonable estimates of age patterns of male fertility can be 

obtained. The method also ensures consistency between female fertility estimates and male 

fertility estimates, i.e., they lead to the same number of births.  

 

 
5 Currently, the 2019 revision is used. Updates will be based on the most recent version of the World Population 
Prospects. 
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Figure 4: Adjusted male age-specific fertility rates dates in 12 selected countries in 2003, 2008, 

2013, and 2018 

 

5. Preliminary results 

We focus on male age-specific fertility rates produced for 185 countries and four time periods 

(2000-2005, 2005-2010, 2010-2015, and 2015-2020). These rates are compared with World 

Population Prospects female age-specific fertility rates and can be aggregated at the regional or 

global level. Derived indicators, such as the number of births by father's age, are also briefly 

explored. Appendix Figures 2 to 5 illustrate the types of outputs currently available on the Shiny 

application (under construction).  

5.1. Male age-specific fertility rates around the world (2000-2020) and comparisons with 

female age-specific fertility rates 

Figure 5 shows male age-specific fertility rates for 12 selected countries for four periods. It 

illustrates, for instance, the significant variations in male age-specific fertility rates across 

countries. In Sub-Saharan African countries, male fertility remains high well beyond age 50, as 

shown in previous works (Pison 1986; Ratcliffe, Hill, and Walraven 2000; Schoumaker 2019). 
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Figure 5 also illustrates that changes tend to be more rapid at high ages than at young ages, 

which translates into a decrease in the mean age at fatherhood in many countries. Figure 6 

further shows the age-specific fertility for the 185 countries by sub-regions in the most recent 

period (2015-2020). As is apparent, sub-Saharan Africa has a distinct pattern, with overall much 

higher male fertility than elsewhere.  

Figure 7 and Figure 8 illustrate the differences between male and female fertility in selected 

countries and by subregions in 2015-2020. While differences between male and female fertility 

are minor in Western countries – in line with existing literature on the topic (Dudel and Klüsener 

2021; Coleman 2000; Bagavos and Tragaki 2017; Schoumaker 2019) – they are much more 

prominent in high-fertility countries, especially in sub-Saharan Africa. In all countries, men 

have their children later than women, but this is especially pronounced in sub-Saharan Africa 

– as in Senegal – where men often have their children on average 10 years later than women. 

This large difference in the age at which men and women have their children contributes to the 

large differences in total fertility rates (Schoumaker 2019). 

Finally, Figure 9 represents the relationship between male and female total fertility and their 

changes over time. This again illustrates the fact that the male TFR is higher than the female 

TFR in high-fertility countries but tends to be slightly lower in low-fertility countries (Coleman 

2000; Schoumaker 2019). This figure also shows that in most countries, both male and female 

fertility have declined. At high fertility levels, male fertility declines faster than female fertility 

and converges at around 2 children. We come back to these changes in the last section on the 

reconstruction of long-term changes in male fertility. 
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Figure 5: Male age-specific fertility rates in 12 selected countries on four dates 
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Figure 6: Male age-specific fertility rates in 185 countries by subregions (2015-2020) 
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Figure 7: Male and female age-specific fertility rates in 12 selected countries (2015-2020) 
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Figure 8: Male and female age-specific fertility rates in 14 subregions (2015-2020) 
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Figure 9: Male and female total fertility rates (TFR) in 185 countries for four periods (2000-2020)

 

5.2. Distribution of births by age of the father and age of the mother at birth 

The combination of male age-specific fertility rates and the number of men by age groups also 

allows computing the number of births by the age of the fathers at birth. Figure 10 compares 

the distribution of births by age of the father and age of the mother at birth in 12 countries. A 

few key features are visible: first, not surprisingly, births from adolescent mothers (below age 

20) are much more frequent than births from adolescent fathers. However, situations vary 

widely across counties. For instance, numbers are close in India and the United States; in 

contrast, the differences are much larger in African countries. We also find a substantial number 

of births from fathers aged 50 and over in Africa, while this is more limited in other countries. 

Such data may be of interest in research on the links between a father’s age and children’s 

health, for instance. 
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Figure 10: Distribution of births by age of the father and age of the mother at birth in 12 selected 

countries (2015-2020) 

 

6. Beyond recent estimates: a path to reconstructing and projecting male fertility over 

long periods 

Estimating past and future age patterns of male fertility over long periods is necessary for 

reconstructing and projecting male fertility rates. We briefly outline a method for estimating 

such age patterns and using them for this purpose. The method is based on the idea that it should 

be possible to derive the age pattern of male fertility using data on female fertility.  

For each year and country in the database (185*4), we use a relational Gompertz model to link 

the female age pattern and the male age pattern of fertility. We draw from ideas developed by 
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Paget and Timaeus (1994) in the development of their standard age pattern of male fertility. 

The first step is, for each year and country, to “stretch” the female age pattern of fertility, for it 

to vary between 15 and 80 instead of 15 and 50. Age 20 is thus transformed into 

15+5/35*65=24.3, etc. Proportionate age-specific fertility rates are interpolated at exact ages 

(15, 20, 25,…80). Next, we use the relational Gompertz model to estimate two parameters (α 

and β) that can be used to transform the female age pattern into the male age pattern. The model 

is written as follows (Paget and Timaeus 1994) 

𝑌௠ሺ𝑥ሻ ൌ 𝛼 ൅ 𝛽 ൈ 𝑌௙ሺ𝑥ሻ  [Eq.1] 

Where 𝑌௙ሺ𝑥ሻ ൌ െln ሺെ ln ቀ𝐹௙ሺ𝑥ሻቁሻ and 𝑌௠ሺ𝑥ሻ ൌ െln ሺെ ln൫𝑚ሺ𝑥ሻ൯ሻ, with 𝐹௙ሺ𝑥ሻ and 𝐹௠ሺ𝑥ሻ 

equal to the cumulated fertility by age in the female and the male age patterns respectively. We 

only use observations below age 50 for the estimation of the parameters, to avoid an excessive 

impact of values at high ages. The adjustment is very good in most countries, albeit not perfect 

in some of them (e.g. Spain, United States of America) (Figure 11). 

Figure 11: Comparison of observed and predicted (with the relational Gompertz model) age 

patterns of male fertility in 12 selected countries (2015-2020) 
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These results suggest that these two parameters can be used to estimate the male age pattern of 

fertility from the female age pattern of fertility. We estimated these two parameters for each 

year and country. The next step is to find a way to impute the values of α and β for a specific 

country at a given date to translate them into age patterns of male fertility for past estimates and 

projections. 

We use fixed-effect models, where the dependent variables are 𝛼௜௧ and 𝛽௜௧, the independent 

variables are the female TFR and the mean age at childbearing (MAC) at time t in country i,  𝛿௜ 

are the country fixed effects, 𝑢௜௝ are the error terms. 

𝛼௜௧ ൌ 𝛿௜ ൅ 𝑏ଵ ൈ 𝑇𝐹𝑅௜௧
௙ ൅ 𝑏ଶ ൈ 𝑀𝐴𝐶௜௧

௙ ൅ 𝑢௜௝  [Eq.2] 

𝛽௜௧ ൌ 𝛿௜
∗ ൅ 𝑏ଵ

∗ ൈ 𝑇𝐹𝑅௜௧
௙ ൅ 𝑏ଶ

∗ ൈ 𝑀𝐴𝐶௜௧
௙ ൅ 𝑢௜௝  [Eq.3] 

These equations are then used to predict the values of 𝛼௜௧ and 𝛽௜௧, which can be used to estimate 

the male age patterns based on the female age pattern in country i at time t. The method was 

tested in the 185 countries.  

Figure 12 shows trends in male and female TFRs between 1950 and 2080 in 12 countries. It 

illustrates the large differences between male and female fertility in the 1950s in some countries 

and the shift from higher male fertility to lower male fertility over time. In Western countries, 

male and female TFR are similar – although not the same. Figure 13 shows, for the same 

countries, the mean age at childbearing and the mean age at fatherhood. These figures suggest 

that the method for reconstructing age patterns of male fertility works well. However, further 

validation analyses need to be performed. For instance, the observed values in the early 2000s 

may indeed differ from the predicted values, leading to discontinuities in the trends in mean 

age at fatherhood (as in India or Russia). Yet, this has a limited impact on the value of the total 

fertility rates. 



20 
 

Figure 12: Reconstruction and projection of male and female total fertility rates in selected 12 

countries (1950-2080) 
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Figure 13: Reconstruction and projection of the mean age at childbearing and age at fatherhood 

in selected 12 countries (1950-2080) 

 

Global trends in male fertility and mean age at childbearing or fatherhood 

A final illustration of the use of the database is provided in Figure 14. Since the numerators and 

denominators of age-specific fertility rates are estimated for all the periods and countries, they 

can be aggregated at the global level to compute world average male age-specific fertility rates, 

as well as total fertility rates and mean ages at fatherhood. Figure 14 clearly shows the shift 

from higher male fertility to lower male fertility around the world, with the crossing point 

around the year 2020. According to these data, men have their children on average 4-5 years 

later than women in the world. As discussed before, differences vary widely across regions, 

with small differences in some Asian countries and very large differences in African countries. 
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Figure 14: Reconstruction and projection of the TFR and mean age at childbearing or fatherhood, 

world averages (1950-2080) 

  

 
7. Preliminary conclusions 

We showed that existing data can be tapped to compute male age-specific fertility rates, as well 

as some derived indicators, in most countries of the world for the last two decades. The 

imputation of age patterns of male fertility allows for the reconstruction and projection of male 

fertility over long periods. The method described in this paper is preliminary and needs further 

validation, and the results are presented for illustrative purposes. However, they show a few 

key features that are likely to hold regardless of the refinement in the methodological 

approaches.  

They illustrate the wide variety of situations of male and female fertility around the world and 

over time (Schoumaker 2019). Estimates of past male and female fertility and projections 

indicate that the shift from higher male to higher female fertility is over in most Western 

countries as well as in some developing countries or will occur in the coming decades in low 

fertility settings. At the global level, we are at the crossing point from higher male fertility 

(compared to female fertility) to lower male fertility. However, male fertility will remain 

substantially higher than female fertility in many less developed countries for the coming 

decades (especially in sub-Saharan Africa), even though male fertility tends to decline faster 

than female fertility. Currently, differences between male and female fertility are highest in 

sub-Saharan Africa and lowest in Europe and North America.  
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Further work will address the following points: 

 An in-depth assessment of data quality, including through a systematic comparison of data 

sources.  

 Additional data sources (censuses, other surveys, and vital statistics) will be used to 

compute age patterns of male fertility for longer periods. 

 Other approaches and assumptions for the imputation of age patterns of male fertility will 

be tested to evaluate the impact of these assumptions on trends in male fertility. 

 Other indicators will be progressively included in the database.  
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Appendix Figure 1. Example of data on male fertility from the United Nations Demographic 

Yearbook 

 

Appendix Figure 2. Shiny App for the Global Male Fertility Database: accessing age-specific 

fertility rates and total fertility rates (https://male-fertility.shinyapps.io/ShinyApp_MFDb/) 
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Appendix Figure 3. Shiny App for the Global Male Fertility Database: comparing male and 

female age-specific fertility rates (https://male-fertility.shinyapps.io/ShinyApp_MFDb/) 

 

 

Appendix Figure 4. Shiny App for the Global Male Fertility Database: trends in male and 

female total fertility rates (https://male-fertility.shinyapps.io/ShinyApp_MFDb/) 

 

Appendix Figure 5. Shiny App for the Global Male Fertility Database: scatter plot of male 

and female total fertility rates (https://male-fertility.shinyapps.io/ShinyApp_MFDb/) 
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Appendix Table 1: Countries and periods covered by the human fertility collection, male age-

specific fertility rates 

Country Years 
Australia 1975-2014 
Canada 1974-2011 
Denmark 1986-2015 
Estonia 1989-2014 
Finland 1987-2015 
France 1998-2013 
Germany 1991-2013 
Hungary 1970-2014 
Italy 1999-2014 
Japan 2009-2016 
Poland 1986-2014 
Portugal 1980-2015 
Spain 1975-2014 
Sweden 1968-2015 
Taiwan 1998-2014 
UK, England and Wales 1982-2016 
United States of America 1969-2015 
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Appendix Table 2: Countries and periods covered by the UNDY published from 2007 to 
2021, male age-specific fertility rates 

 
Country Years    
Åland Islands 2006 2010 2011 2012 2018 2019 2020 
Albania 2004 2013 2017 2018 2019 2020 
Armenia 2000 2018 2019 2020  
Australia 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2019 2020 
Austria 2007 2009 2010 2011 2012 2013 2015 2016 2017 2018 
Azerbaijan 2004 2009 2010 2012 2013 2015 2016 2017 2018 2019 
Bahrain 2007 2013 2014 2016 2017 2018 2019 
Belarus 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2019 
Belgium 2007 2008 2010 2014  
Bosnia and Herzegovina 2010    
Brunei Darussalam 2015 2016 2018 2019 2020  
Bulgaria 2007 2008 2009 2010 2011 2012 2015 2016 2017 2018 2019 2020 
Canada 2005 2007 2008 2009 2017 2018 2019 2020 
Chile 2006 2008 2009 2010 2011 2012 2014 2015 2016 2017 2018 2019 
Costa Rica 2007 2008 2010 2013 2014 2016 2017 2018 2019 2020 2021 
Croatia 2007 2008 2009 2010 2012 2013 2015 2016 2017 2018 2019 2020 
Cuba 2007 2008 2009 2010 2011 2013 2016 2017 2018 2019 2020 
Cyprus 2006 2008 2011 2013 2016  
Czechia 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2019 2020 
Denmark 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2020 
Egypt 2009 2010 2011 2012  
El Salvador 2007 2011 2014 
Estonia 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2019 2020 
Faroe Islands 2015 2017 2018 2019 2021  
Fiji 2004    
Finland 2007 2008 2009 2010 2011 2012 2015 2016 2017 2018 2019 
France 2007 2008 2009 2010 2012 2013 2015 2016 2017 2019 2020 
French Guiana 2007    
French Polynesia 2018 2020 2021   
Georgia 2016    
Germany 2007 2011 2012 2013 2015 2018 2019 
Greece 2007 2008 2009 2011 2012 2015 2016 2018 2019 2020 
Greenland 2006    
Guadeloupe 2003    
Guatemala 2016 2018 2020   
Hong Kong 2005 2008 2009 2011 2013 2016 2017 2018 2019 2020 
Hungary 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2019 2020 
Iceland 2007 2008 2009 2010 2011 2012 2013 2015 2017 2018 2019 
Ireland 2006    
Israel 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2019 2020 
Italy 2006 2007 2008 2009 2010 2011 2013 2014 2016 2017 2018 2019 
Japan 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2019 2020 
Kazakhstan 2006 2017 2018 2019 2020 2021 
Korea 2008 2009 2010 2011 2012 2013 2015 2017 2018 2020 
Kyrgyzstan 2007 2009 2011 2012 2016 2018 2020 2021 
Latvia 2007 2008 2009 2010 2012 2013 2015 2016 2017 2018 2019 2021 
Lithuania 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2019 2020 
Luxembourg 2007 2008 2009 2010 2011 2012 2013 2014 2016 2017 2018 2019 2020 
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Macao 2007 2008 2009 2010  
Malaysia 2008 2009 2011 2015 2016 2017 2018 2019 2020 
Maldives 2010 2011 2012 2013 2014 2016 2017 2019 
Malta 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2019 2020 
Martinique 2007    
Mauritius 2007 2008 2009 2010 2011 2012 2014 2016 2017 2018 2020 2021 
Mexico 2014 2015 2016 2017 2018 2019 
Moldova 2007 2008 2009 2010 2012 2018 2020 
Mongolia 2018 2019 2020 2021  
Montenegro 2007 2008 2009   
Netherlands (the) 2010 2014   
New Caledonia 2007 2010   
New Zealand 2007 2008 2009 2011 2012 2013 2014 2016 2017 2020 
Norway 2007 2008 2009 2010 2011 2012 
Oman 2017 2019 2020 2021  
Panama 2008 2009 2010 2013 2015 2016 2017 2018 2019 2020 
Philippines (the) 2005 2007 2012 2015 2016 2017 2018 2019 
Poland 2007 2009 2010 2011 2012 2015 2016 2017 2018 2019 
Portugal 2007 2008 2009 2011 2012 2013 2015 2016 2017 2018 2020 
Puerto Rico 2006 2008   
Qatar 2007 2008 2009 2010 2015 2016 2020 
Republic of North Macedonia 2007 2008 2009 2010 2012 2015 2016 2018 
Réunion 2007    
Romania 2007 2008 2009 2010 2011 2012 2013 2015 2017 2018 2019 2020 
Russian Federation 2011 2012   
San Marino 2004 2012 2013 2017 
Serbia 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2019 2020 
Singapore 2007 2008 2009 2010 2012 2013 2014 2016 2017 2019 2020 
Slovakia 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2019 
Slovenia 2007 2008 2009 2010 2011 2012 2013 2015 2016 2017 2018 2019 2020 
South Africa 2016 2020   
Spain 2007 2009 2010 2011 2012 2013 2016 2017 2018 2019 2020 
Sweden 2007 2008 2009 2010 2011 2012 
Switzerland 2006 2008 2009 2010 2011 2012 2015 2016 2017 2018 2019 2020 
Turkey 2010 2012 2013 2015 2016 2017 2018 2019 2020 
UK and Northern Ireland 2003 2009 2012 2016 2017 2018 2020 
Ukraine 2007 2008 2010 2011 2012 2013 2016 2017 
United States of America 2008 2009 2012 2015  
Uruguay 2004 2015 2016 2017 2018 2019 2020 
Uzbekistan 2015 2017 2018 2020 2021  
Venezuela 1998 2007 2013   
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Appendix Table 3: Countries and periods covered by the DHS, male age-specific fertility 
rates 

 

Country Years 
Afghanistan 1998 2003 2008 2013 
Albania 1993 1998 2003 2008 2013 2018 
Angola 2003 2008 2013 2018 
Armenia 1988 1993 1998 2003 2008 2013 2018 
Azerbaijan 1993 1998 2003 2008 
Benin 1983 1988 1993 1998 2003 2008 2013 2018 
Bolivia  1983 1988 1993 1998 2003 2008 
Brazil 1978 1983 1988 1993 1998 
Burkina Faso 1978 1983 1988 1993 1998 2003 2008 2013 2018 2023 
Burundi 1998 2003 2008 2013 2018 
Cambodia 1988 1993 1998 2003 2008 2013 2018 2023 
Cameroon 1973 1978 1983 1988 1993 1998 2003 2008 2013 2018 
Central African Republic 1978 1983 1988 1993 
Chad 1983 1988 1993 1998 2003 2008 2013 
Colombia 1983 1988 1993 1998 2003 2008 2013 2018 
Comoros 1983 1988 1993 1998 2003 2008 2013 
Congo 1993 1998 2003 2008 2013 
Côte d'Ivoire 1978 1983 1988 1993 1998 2003 2008 2013 2018 2023 
Dem. Rep. of the Congo 1993 1998 2003 2008 2013 
Dominican Republic 1978 1983 1988 1993 1998 2003 2008 2013 
Egypt 1988 1993 1998 2003 2008 2013 
Eritrea 1983 1988 1993 1998 2003 
Ethiopia 1988 1993 1998 2003 2008 2013 2018 
Gabon 1988 1993 1998 2003 2008 2013 2018 2023 
Gambia 1998 2003 2008 2013 2018 
Ghana 1978 1983 1988 1993 1998 2003 2008 2013 
Guatemala 1983 1988 1993 1998 2003 2008 2013 
Guinea 1983 1988 1993 1998 2003 2008 2013 2018 
Guyana 1993 1998 2003 2008 
Haiti 1978 1983 1988 1993 1998 2003 2008 2013 2018 
Honduras 1993 1998 2003 2008 2013 
India 1993 1998 2003 2008 2013 2018 2023 
Indonesia 1978 1983 1988 1993 1998 2003 2008 
Jordan 1983 1988 1993 1998 2003 2008 2013 2018 
Kazakhstan 1983 1988 1993 1998 
Kenya 1978 1983 1988 1993 1998 2003 2008 2013 2018 2023 
Kyrgyzstan 1983 1988 1993 1998 2003 2008 2013 
Lesotho 1988 1993 1998 2003 2008 2013 
Liberia 1993 1998 2003 2008 2013 2018 
Madagascar 1978 1983 1988 1993 1998 2003 2008 2013 2018 2023 
Malawi 1978 1983 1988 1993 1998 2003 2008 2013 2018 
Maldives 1993 1998 2003 2008 2013 2018 
Mali 1983 1988 1993 1998 2003 2008 2013 2018 
Mauritania 2003 2008 2013 2018 2023 
Morocco 1978 1983 1988 1993 
Mozambique 1978 1983 1988 1993 1998 2003 2008 2013 
Myanmar 2003 2008 2013 2018 
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Namibia 1978 1983 1988 1993 1998 2003 2008 2013 
Nepal 1993 1998 2003 2008 2013 2018 2023 
Nicaragua 1983 1988 1993 1998 2003 
Niger 1973 1978 1983 1988 1993 1998 2003 2008 2013 
Nigeria 1988 1993 1998 2003 2008 2013 2018 
Pakistan 1998 2003 2008 2013 2018 
Papua New Guinea 1998 2003 2008 2013 2018 
Peru 1983 1988 1993 1998 2003 2008 2013 
Philippines 1978 1983 1988 1993   2008 2013 2018 2023 
Republic of Moldova 1993 1998 2003 
Rwanda 1988 1993 1998 2003 2008 2013 2018 
Sao Tome and Principe 1993 1998 2003 2008 
Senegal 1978 1983 1988 1993 1998 2003 2008 2013 2018 
Sierra Leone 1993 1998 2003 2008 2013 2018 
South Africa 1983 1988 1993 1998 2003 2008 2013 2018 
Swaziland 1993 1998 2003 2008 
Tajikistan 1998 2003 2008 2013 2018 
Timor-Leste 1993 1998 2003 2008 2013 2018 
Togo 1983 1988 1993 1998 2003 2008 2013 
Turkey 1978 1983 1988 1993 1998 2003 2008 2013 2018 
Uganda 1983 1988 1993 1998 2003 2008 2013 2018 
Ukraine 1993 1998 2003 2008 
United Republic of Tanzania 1978 1983 1988 1993 1998 2003 2008 2013 2018 
Uzbekistan 1983 1988 1993 1998 
Yemen 1998 2003 2008 2013 
Zambia 1978 1983 1988 1993 1998 2003 2008 2013 2018 
Zimbabwe 1978 1983 1988 1993 1998 2003 2008 2013 
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Appendix Table 4: Countries and periods covered by the MICS and PAPFAM, male age-

specific fertility rates 

Country Years 
Algeria 2011 2017 
Argentina 2018 
Bangladesh 2011 2017 
Barbados 2010 
Belize 2004 2009 2013 
Bhutan 2008 
Central African Republic (the) 2004 2008 2017 
Chad 2008 2017 
Congo (the Democratic Republic of the) 2016 
Costa Rica 2016 
Cuba 2016 
Djibouti 2004 
Eswatini 2008 2012 
Guinea-Bissau 2012 2017 
Iraq 2004 2009 2016 
Jamaica 2003 2009 
Lao People's Democratic Republic (the) 2004 2009 2015 
Libya 2005 
Mauritania 2009 
Mexico 2013 
Mongolia 2011 2016 
Palestine, State of 2008 2012 2018 
Paraguay 2014 
Saint Lucia 2010 
Samoa 2017 
Sao Tome and Principe 2017 
Somalia 2004 
South Sudan 2008 
Sudan (the) 2008 2012 
Suriname 2004 2008 
Syrian Arab Republic 2004 
Thailand 2003 2011 2019 
Togo 2004 
Trinidad and Tobago 2004 2009 
Tunisia 2010 2016 
Turkmenistan 2013 2017 
Vanuatu 2005 
Viet Nam 2012 
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Appendix Table 5: Countries and periods covered by Censuses, male age-specific fertility 

rates 

Country Years 
Argentina 2008 
Botswana 2009 
China 1998 
Cuba 2000 
Ecuador 2009 
Iran (Islamic Republic of) 2009 
South Africa 2009 

 

Appendix Table 6: Source of age pattern of male fertility when age pattern is missing 

Country with a missing age pattern Country used 
Guam Fiji 
North Korea China 
Solomon Islands Vanuatu 
Kuwait Qatar 
Cape Verde Sao Tome & Principe 
Lebanon Jordan 
Sri Lanka India 
Bahamas Jamaica 
Saudi Arabia Qatar 
Equatorial Guinea Sao Tome & Principe 

 

 


