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Introduction

Demographic research on fertility has traditionally focused on women (Bledsoe, Guyer
and Lerner, 2000 ; Karmel, 1947). Theories developed to detect and explain changes in human
reproduction rarely examine male behavior, unlike research on mortality, migration (Tragaki
and Bavagos, 2014) and even nuptiality. Of the 75,000 studies tracked in the Popline database
between 1950 and 2000, only 381 incorporated male behavior, and two-thirds of these had a
medical focus (Zhang, 2011 ; Poston and Chang, 2005). Among the reasons given for this lesser
interest in male fertility, Hajnal (1948) asserts that female reproductive rates are considered
more “fundamental” because they are more “physiological”. Indeed, women's biological
characteristics (puberty, pregnancy, menopause) give them a clearer and narrower range of
reproductive years (Hertrich, 1998), and childbirth makes it possible to identify the mother
precisely, whereas this is not always the case for the father. According to Schoumaker (2017a),
this situation can also be explained by the inadequacy and quality of data on male fertility,
mainly in developing countries. While such data is available from civil registers in developed
countries, this source is generally deficient in other countries, and national surveys such as DHS
(Demographic and Health Surveys) and MICS (Multiple Indicator Cluster Surveys) focus

mainly on women's fertility.

However, the involvement of men is important in several respects. On the one hand,
women's reproductive behavior is not identical to that of men : while most women reproduce,
some men do not reproduce at all, while others produce a very large number of offspring
(Coleman, 2000). On the other hand, even if it's women who bear children, men - in certain
contexts - hold more decision-making power in the family sphere (Andro and Desgrées; 2009).
These decisions concern both the management of household income and the couple's
reproductive choices (Donadjé, 1992). Moreover, some studies show that women are not

necessarily the best source of information on fertility. Hertrich (1998) highlights the under-



reporting of pregnancies by women in Mali, while Ratcliffe, Hill and Walraven (2000) note the
reluctance and refusal of women to participate in demographic surveys in Gambia, mainly due

to the trauma caused by the death of their young children.

Since neither biology, nor the calculation difficulties caused by out-of-wedlock births,
nor the lack of data can fully justify the lack of demographic research into male fertility
(Brouard, 1977 ; Coleman, 2000), how can we get around the methodological difficulties of
analyzing men's reproductive behavior ? Given the patriarchal context of African societies, are
men's characteristics sufficient to explain differences in fertility levels ? What are the
determinants of male fertility ? To answer these questions, a method for analyzing fertility and
its determinants in five countries in the CEMAC zone for which data are available will be
discussed. These are Cameroon, Central African Republic (CAR), Congo, Democratic Republic

of Congo (DR Congo) and Chad.
1. Literature review

Despite the dominant tradition of research into female fertility, a growing number of
studies have focused on male fertility since the 1990s. While there appears to be no age limit to
their reproduction, the medical literature notes that most sperm characteristics (volume,
concentration, motility, morphology and vitality) diminish over time. According to Lewis
(2007), sperm parameters are best between the ages of 30 and 35, and age is said to determine
sperm volume, motility and morphology (Kidd et al, 2001). On the other hand, men's fertility
timing is later, over a longer period and with a higher peak than women's (Paget and Timaeus,
1994). The article entitled Nuptiality and male fertility in southern Benin suggests that male

fertility accelerates between the ages of 35 and 49 and then slows down (Donadjé, 1992).

The economic approach to fertility is also used to explain men's reproductive behavior.

Becker and Lewis (1973) argue that households' decision to have children results from a trade-



off between the quality and quantity of children. Studies highlight the positive impact of family
income on male fertility (Nisén et al, 2017; Fieder and Huber, 2007; Butz and Ward, 1979).
However, when income rises, the demand for quantity and quality of children increases, leading
to a rise in the implicit prices of children, and thus again a variation in the demand for quantity
and quality of children. This duality between increased quantity and quality of children would
explain the negative effect of income on male fertility observed by Zhang (2011) using data
from the US National Survey of Family Growth, Cycle 6. Survival strategy theory also fits in
with the negative relationship between income and fertility. In the most disadvantaged
households, men implement reproductive strategies that ensure their fulfillment in society.
Reproduction would thus be used as a mechanism for circumventing poverty, in which the
parent would benefit from the affection of children, or their recognition in return for services
received, to ensure his or her old age (nutrition, health...), particularly in the absence of a social
security system for the elderly (Nounké, 2011). The generational wealth flow theory explains
the transition from a high-fertility regime to a low-fertility regime by the transformation of the
value of the child. In the former regime, the net flow of wealth benefits parents, while in the
latter, the net flow benefits children. Given Africa's high fertility regime, we argue that the

“intergenerational flow of wealth” goes from children to parents (Nounké, 2011).

Other socio-economic characteristics, such as level of education, have also been
incorporated into research on male fertility. While the negative relationship between education
and female fertility is established in most research, conclusions differ when it comes to male
fertility. In northern European countries (Finland, Norway, Sweden), better-educated men have
more children on average because they have a greater chance of supporting a family with more
children thanks to accumulated human capital and better labor market prospects (Nisén et al,
2017 ; Kravdal and Rindfuss, 2008; Fieder and Huber, 2007). Drawing on the incompatibility

of the roles of parent and pupil/student, Zhang (2007) highlights the negative effect of education



on male fertility. It delays entry into union, offers better knowledge of contraceptive methods,
especially for women, and sharpens arguments for resisting the normative pressure for a couple

to have two children (Blake 1968 ; Hagewen and Morgan, 2005).

According to modernization theory, the residential effect “lies in the weakening of ideals
of high fertility and the concomitant increase in the desire to have small, quality offspring”
(Vignikin and Adjiwanou, 2010 : 254). According to 1992 data on reproduction in the USA,
men living in central cities had higher infertility rates than their counterparts living in suburban

or non-metropolitan areas (Bachu, 1996).

Based on Davis and Blake's (1956) reproduction diagram, Bongaarts (1978) identifies
proximate determinants of fertility, including marital status, age at first intercourse and
contraception. Marriage is considered the normative framework for reproduction (Donadje,
1992), and the fertility of single men is lower than that of divorced or widowed men, and itself
lower than that of men in union (Nisén et al, 2017). Polygamy, which is widespread in Central
Africa, can be equated with multiple sexual partnerships, and its link with male fertility is based
on the reasoning that several women produce more children than one (Pison, 1986). With regard
to age at first intercourse, while studies suggest a positive relationship between early sexual
initiation and female childbearing (Hayes, 1987 ; Miller and Heaton, 1991), there is no evidence
of the influence of first intercourse on male fertility. Zhang's (2007) findings on the negative
effect of age at first intercourse on fertility may not be specific to men because the author studies
both sexes simultaneously. Three conditions must be met to justify the reducing effect of
contraceptives on fertility : “fertility must fall within the sphere of conscious choice, of rational
calculation ; reduced fertility must be deemed advantageous, given the economic and social

environment ; effective fertility control techniques must be available” (Leridon, 2015: 20).

According to the particularized theology hypothesis, specific doctrinal differences

between religions influence fertility (Chamie, 1981 ; McQuillan, 2004 ; Zhang, 2007).



Religious groups whose doctrines oppose contraception and abortion, as in the case of
Catholics, favor large families with high male offspring. Beyond membership of a religious
group, studies have looked at religiosity, including church attendance, participation in church-
related activities, listening to religious broadcasts and reading the holy books of their religion,
to differentiate levels of fertility (Coale and Watkins, 1986 ; Watkins, 1992). In the light of this
literature, we argue that institutional characteristics, place of residence, socioeconomic and

demographic status influence male fertility.
2. Methodology and study population
a) Methodology

As mentioned in the introduction, data do not allow us to accurately measure male
fertility in Africa. They do not identify the dating of live births among men, and thus complicate
the counting of births over a period of time. To overcome the inadequacy of male fertility data,
Schoumaker (2017a) proposes three estimation methods: the “own children” method, the “date
of last birth” and “criss-cross”. Of these, the “date of last birth” method offers the advantage of

being able to perform differential analyses of male fertility.

In Africa, two data sources (DHS, MICS) can be used to measure and explain male
reproductive behavior on a national scale. We use MICS survey data because they take into
account the mortality of the last child, and thus provide a more accurate picture of live births.
This survey has never been carried out in Gabon, and only once in 2000 in Equatorial Guinea.
Therefore, we use recent data namely: 2014 from Cameroon, 2014-2015 from Congo, 2017-
2018 from DR Congo, 2018-2019 from Central African Republic, 2019 from Chad. Although
the biological characteristics of men allow them to reproduce beyond the age of 50, and in order
to define an identical duration of exposure enabling comparisons to be made on comparable

groups, the study covers all men aged 15 to 49, i.e. a total of 24,762 men, including 4,356 in



Cameroon, 3,880 in the Central African Republic, 5,093 in Congo, 6,113 in DR Congo and

6,931 in Chad.

If the period of three years prior to the survey is mostly used to count live births in the
calculation of female fertility rates, and because it has an impact on the calculation of indicators,
it would be advisable to assess the stability and availability of male fertility data over various
intervals (1, 2, 3, 4 or 5 years prior to the survey) in order to select a reference period. This

period will be used to configure births as follows:
e Case (a) : No live births up to the time of the survey;
e Case (b) : The last birth occurred before the reference period;
e Case (c) : The first live birth is within the reference period,;

e Case (d) : The first and last births occurred before and within the reference period

respectively.

For the latter case (d), we distinguish between men with exactly two live births (case
dl1) and those with at least three (case d2). In configurations a, b, ¢ and d1, the data allow us to
measure precisely the number of births over the last 3 years. The dependent variable is zero for
cases (a) and (b), equal to all births for (c) and one for (d1). However, for configuration d2, it
1s not possible to know precisely the number of live births in the reference period, and the “date
of last birth” method will be used to fill this data gap. Among the indicators used to measure
fertility (parity, TFR, offspring, etc.), we use the TFR because it offers the advantage of being
standardized, easy to interpret and comparable from one population to another. The limitation
to the age of 50 does not mean that there is an age limit to male fertility, but enables us to
harmonize results and make comparisons between these five Central African countries. This
method of birth configuration is based on the accuracy of birth declarations over time, in

particular the anteriority of the first birth to the last. However, for 1,173 men, the birth of the



first child is later than the birth of the last child. These men are divided between configuration
b (767 men), resulting in an overestimation of fertility, configuration ¢ (382 men), resulting in
an underestimation of births, and the absence of birth dates for the first and last children (27
men). This latter group will be removed from the study population, as it is not possible to

measure their male fertility, and the others will be reclassified in configuration d2.

Male reproduction measured by the number of these births will be described by a
comparison of birth averages using Poisson regression, which controls for exposure duration
by introducing an offset term (Schoumaker, 2001). At the explanatory level, the assessment of
data dispersion and zero inflation will enable us to select one of three methods: Poisson
regression, negative binomial or ZINB (negative binomial model with zero inflation). For the
potential determinants of male fertility, Schoumaker (2001) has illustrated the calculation of
TFRs for the modalities of the independent variables introduced in a Poisson regression. The
calculation of these TFRs is based on the effect of the independent variables expressed as a rate

ratio (Powers and Xie, 2000).
b) Characteristics of the study population

With regard to the distribution of independent variables cited in the literature review, 20
men did not state their marital status and will be removed from the study population. According
to the characteristics of these Central African men presented in Appendix Table 3, celibacy and
contraceptive use are predominant in Cameroon, and concern more than half of the study
population in this country. The proportions of men in common-law unions or
separated/divorced/widowed are very low in Chad and also in DR Congo. Given these
proportions, we redefine marital status in these two countries by considering, on the one hand,
single men, and on the other, men who have already been in a union. It is precisely in the Congo
that the respondents are older, and in this country, men over 40 make up around ¥ of the study

population. Although polygamy is more widespread in Chad, it is in this country that the



proportion of men who declare having at least two sexual partners is lowest (11%), whereas it
is highest in Congo (36.7%) and Cameroon (27.9%). This contradiction would be explained by
greater male infidelity in these two countries, with an average of around 10 sexual partners per
man in Cameroon and 12 in Congo (Institut National de la Statistique - INS, 2015 ; INS and
UNICEF, 2015). The table also shows that sexuality is later in Chad, and almost /3 of men have
their first sexual intercourse after the age of 20 in this country. However, 236 men did not

provide their age at first sexual intercourse and were removed from the study population.

Socio-economic characteristics such as household standard of living and the man's level
of education were also used. Poverty is more widespread in Congo and DR Congo, with more
than half of men living in households with a low standard of living, while in Cameroon, more
than half of respondents report a high standard of living. The education system is not universal
in Central Africa. The International Standard Classification of Education has been used to
universalize the level of education, based on a duration of four years for middle school and
three years for high school. It is in DR Congo that the level of study is best, with more than '3
of men reaching upper secondary education, while more than half of men do not reach

secondary education in the Central African Republic and Chad.
3. Differential analysis of male fertility
3.1. Stability of births: The reference period

As specified in the methodology, the period used to count births is likely to have an
impact on the measurement of fertility. Figure 1 below shows fertility rates by five-year age

group for different periods (12, 24, 36, 48 and 60 months) prior to the survey.

The trend in fertility rates is identical from one period to the next, with a peak between
the ages of 35 and 40. In this age group, nearly 215 births per 1,000 men were recorded over

the last twelve months, and around 300 births for the other reference periods. In the 25 to 45



age group, fertility rates are highest for the last 36 months prior to the survey, with a TFR of
6.7 children for this period. This TFR is similar to that calculated for the last 48 months (6.5),

higher than that for the last 60 months (6.2) and the last 24 months (6.3).

Figure 1: Male Fertility Rate by Age Group and Reference Period
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The curve varies significantly between the last 12 and 24 months before the survey, and
stabilizes after 36 months. Except for the first age group, these rates are lower for the last 12
months, with a TFR of 4.9 children. Because the interval is close to the “normal” gestation
period (9 months), to which the post-partum amenorrhea period is added, the last 12-month
interval would be more likely to underestimate male fertility. Indeed, male reproduction
remains conditioned by the woman's readiness to conceive, and a 12-month interval would not
allow us to observe a complete reproductive cycle. Because the interval is close to the "normal”
length of gestation (9 months) to which the post-partum amenorrhea period is added, the

interval of the last twelve months would be more likely to underestimate male fertility.
3.2. Male fertility in Central Africa

Descriptive analysis reveals significant differences in fertility between these Central

African countries, as shown in graph 2. Male fertility is highest in Chad and lowest in Congo.



Men have an average of 9 children in Chad, 7.3 in DR Congo, 6.9 in Central Africa, 4.7 in
Cameroon and 4.6 in Congo. These TFR values are in line with those of Schoumaker (2017b),
who places Chad's male fertility, 12.1 children per man around 2010, above that of these Central
African countries. Since male reproduction continues beyond the age of 50, the author obtains
higher fertility levels in these countries. Given that Chad also has the highest proportion of
childless men (around 60%), these initial results confirm the differentiation of fertility patterns
by sex that can be explained as noted in the literature (Coleman, 2000). When we look at the
evolution of this fertility by age, we note that male fertility is early in the Central African
Republic, and up to the age of 30, male fertility rates are higher in this country than in others.
This is justified by the abundant sexuality between the ages of 15 and 19 in this country, with
% of men having their first sexual intercourse in this age bracket. In fine, the high and later
fertility of men in Chad can be explained by a more widespread practice of polygamy and a

high average number of wives per man.

Figure 2 : Male Fertility Rate by Age Group

600

517.3
500
460.7
$ 400
c 3424 = Jl= Cameroun
o s
8\ > - ~ - 3175 == A -« Central African Republic
= 300 & - - meec
g 244.0 " A \ onee
* & . - DRC
£ Y, et S, _\ s o ongo
£ 200 - e, ~ Ne Chad
1257 / , /& ¢ 7 190.7 "o g, >
¢ o 138.9 XN
100 . {",’, 1564 M 1005
o
Y4 4
0’}0/ e
0 &2 535

15-19 20-24 25-29 30-34 35-39 40-44 45-49

Source : Author, based on analysis of MICS survey data



3.3. Descriptive analysis of male fertility

As shown in graph 3 below, and complemented by table 4 in the appendix, age-specific
fertility rates are lower for men in urban areas. The difference is around 3 children per man for
8 children per man in rural areas. The residential effect is significant from the age of 20 in the
Central African Republic, and from 20 to 45 in the other countries. Whether in urban or rural
areas, it's not until the age of 20 that births begin to accumulate, and while there has been an
increase in the fertility rate for men aged 45 to 49 in the Central African Republic, there has
been a decrease in this rate in the other countries. This decline is more marked in urban areas,
and the intensity of the residential effect is not the same in these countries. It is greatest in the
Central African Republic and Chad, with a difference in TFR of over 4 children, i.e. 8.8 and
4.6 children per man in rural and urban areas respectively in the Central African Republic, and
around 11.0 and 5.2 children per man in Chad. In the other countries, the difference is around

2 children per man.

In Central Africa, male fertility rates are low when the household standard of living is
high, while they are similar in the other two standard of living categories. The average is 5
children for men living in households with a high standard of living, compared with 7 children
in households with a low or average standard of living. The gap between medium and high
living standards is widest in the Central African Republic and Chad (4.1 children). While the
results suggest that standard of living has a negative influence on male fertility in Cameroon,
Congo and DR Congo, a nuance can be observed in the other two countries. In these countries,
the TFR is higher in middle-income households, and the difference is significant in Chad, with

an average of 2.3 children versus 0.6 in the Central African Republic.



Figure 3: Average Male Fertility Rates in Central African Countries by Age Group, according to
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The higher the level of education in Central Africa, the lower the fertility rates for men
: the total fertility rate is 5.1 children for men who have reached secondary school, compared
with 7.6 children for those who have not. This configuration is identical in each of the countries
studied, and it is precisely in the Central African Republic that the differences are greatest, with
a difference of around 4 children per man. In Cameroon, Congo and Chad, men have the lowest
fertility rates up to the age of 35, compared with 25 in DR Congo. From this age onwards, their

fertility rates increase and exceed those of men with no education at all.
3.4. Determinants of male fertility

As mentioned in the methodology, three methods can be used to analyze male
reproductive behavior. After assessing data dispersion and zero-inflation, we identify the
determinants of male fertility, then discuss factors influencing male reproduction in Central

Africa.



a) Choice of analysis model

Table 5 in the appendix shows the statistics used to assess the dispersion of data and the
inflation of zeros on male reproduction. With the exception of Chad, the average number of
births is greater than its variance. This first result indicates that births are more centered around
the mean in the other four countries in the study area. The results of Pearson's dispersion tests
reveal that the ratios are significantly different from 1 in all these countries, and higher in Chad
and DR Congo. In these two countries, the variance of births is twice as great as the average,

and the Poisson model is not suitable for male reproduction in Central Africa.

Negative binomial models provide a better fit, with dispersion ratios closer to 1. They
are more representative of male reproductive behavior in these countries, with initial
underdispersion in Cameroon and the Central African Republic, and overdispersion in Chad.
However, the zero-inflation ratios indicate that these negatfied bonomial models are not
sufficiently appropriate for analyzing male reproduction in these countries, since they predict
fewer births than reality. Consequently, we use ZINB zero-inflation models, which take into
account both dispersion and zero-inflation. These models, presented in Table 1, yield two sub-
models. The first compares birth averages among fathers, men who have already fathered at
least one live birth. Based on logistic regression, the second predicts the probability of having
a "structural zero", i.e. a man who has not fathered any live births due to health problems
(infertility, sterility, infectious diseases, etc.) or a personal decision not to have children during

the period under consideration.

The high value of Log(theta) confirms the choice of this model due to the high
dispersion of the data. It also highlights the high variability of births, which gives greater weight
to the counting model. The Pseudo R2 values, between 29.3% 0.84 in Chad and 17.1% in Congo

for 21.4% in the overall model, underline the quality of the models.



b) Results and discussion

People's living conditions and men's attitudes and behavior are not the same in the
countries studied. The results of the ZINB regressions carried out in each of these countries,
and presented in Table 1, confirm these differences and reveal that the determinants of male
fertility vary in Central Africa. Firstly, certain characteristics are significant in all the countries

studied. These are age group, marital status and multiple sexual partnerships.

Fertility rates by age group are significantly different in all the countries studied.
Notwithstanding structural fertility problems (counting model), these rates are high around age
35 in Chad, and 40 in the other countries. On the other hand, the structural problems negatively
affecting fertility decrease with age in this country, whereas they intensify in the other countries.
This result underlines the late male fertility in Chad, which can be explained by the fact that
marriage takes place at a later age in this country. According to Delaunay (2006), the premarital
sexuality period is short in Sahelian countries, particularly Chad. The median age at first sexual
intercourse for men aged 25 and over is 20.1 years, compared with 23.2 years for the median
age at first union (INSEED, 2016). This represents a premarital sexuality period of around 3
years, lower than in other countries. In Cameroon and Congo, the premarital sexuality period
of over 8 years may explain the higher fertility chances of single men in these two countries
(INS, 2020; CNSEE, 2013). Generally speaking, the influence of age on male reproduction is
in line with medical literature findings that sperm parameters show their best values around the
age of 35 (Levitas et al., 2007). It is in this age range that sperm quality is best and the
probability of fertilization is highest during intercourse. For these Central African countries,
this fertility peak is between 25 and 29 years of age for women, confirming the age gap between
men and women mentioned in the literature. Thus, fertility is earlier for women but more intense
for men. It could therefore be that male reproduction continues beyond the age of 50 in each of

these Central African countries, supporting the hypothesis of the absence of a male menopause.



Table 1 : Results of ZINB Regressions (Count and Zero Inflation) on Male Reproductive
Behavior in Selected Central African Countries

Central African

Cameroon Republic Congo DR Congo Chad
Count Inifation Count Inifation Count Inifation Count Inifation Count Inifation

Age group :

15-19 years 0,16%** 0 (ns) 0,44%*** 159 (ns) | 1,14 (ns) 8,9%** 0,70 (ns) 2,98*** | 0,70 (ns) | 161,4***

20-24 years 0,59*** 0 (ns) 0,57*** 0,19*** 0,63*** 0,59 (ns) 0,48*** 0,26*** 1,15 (ns) 27,90%**

25-29 years 0,76*** 0 (ns) 0,65*** 0,09*** 0,74** 0,31** 0,64*** 0,26*** 0,89 (ns) 1,32 (ns)

35-39 years 1,19 (ns) 2,99%** 1,26** 1,08*** 1,27** 2,90*** 1,23*** 2,10%** 1,14** 3,14 (ns)

40-44 years 1,35%* 5,41%** 1,26* 2,08*** 1,34** 4,24%** 1,25%** 3,09*** | 097 (ns) | 0,17 (ns)

45-49 years 1,13 (ns) 9,52%** 1,31%* 3,4%** 1,32%* 6,38*** 1,11 (ns) 5,12%** 0,77** 0,07**
Place of residence :

Urban 0,99 (ns) 0,69* 1,34%** 0,95 (ns) 1,11 (ns) | 0,93 (ns) | 0,97 (ns) 0,69** 1,36%** 0,40*
Wealth level

Low 1,00 (ns) 0,94 (ns) 0,93 (ns) 1,05 (ns) 1,20 (ns) | 0,97 (ns) 1,00 (ns) 0,93 (ns) 1,08 (ns) 0,61 (ns)

High 0,77%** 0,82 (ns) 0,89 (ns) | 1,04 (ns) 1,00 (ns) | 1,18 (ns) | 0,88 (ns) 1,04 (ns) | 1,08 (ns) | 1,13 (ns)
Education level

Primary or less 0,93 (ns) 0,85 (ns) 0,98 (ns) | 0,97 (ns) 1,10 (ns) | 0,98 (ns) | 0,94 (ns) 1,07 (ns) | 0,98 (ns) | 2,26 (ns)

High school or higher 0,84* 0,82(ns) | 0,87 (ns) | 1,36 (ns) 0,83** 1,18 (ns) 0,85*** 1,12 (ns) | 1,00 (ns) | 2,08 (ns)
Marial status

Single 0,24%** 0,09** 0,52 (ns) 13,1%*= 0,50* 5,2%** 0,36*** 6,6***

Free union 2,12%%* 0,20%%* | 176%** [ 0,67 (ns) | 1,75%** | 046*** | 1,70%** 0,7(ns) | 097 (ns) | 1570%*

Married 2,57*** 0,23*%** 1,86*** | 0,67 (ns) 1,88*** 0,50%** 1,78*** 0,45%**
Age at first sexual intercourse 0 0 0 0

Before 15 years 1,01 (ns) 0,89 (ns) 1,04 (ns) | 0,85 (ns) 1,12 (ns) 1,33* 1,10 (ns) 1,00 (ns) | 0,97 (ns) | 1,09 (ns)

20 years or more 0,91 (ns) 0,74 (ns) 0,95 (ns) | 0,78 (ns) 1,05 (ns) 1,02 (ns) 1,11 (ns) 1,09 (ns) 1,06 (ns) 4,36**
Number of sexual partners : 0 0 0 0 0

None 0,30%** 0,38 (ns) 0,48** 1,66 (ns) | 0,65(ns) | 1,95(ns) | 0,89 (ns) 4,78%** 1,27 (ns) 5,71**

Two or more 1,25%** 1,14 (ns) 1,08 (ns) | 0,89 (ns) 1,05 (ns) 1,14 (ns) 1,15%* 0,97 (ns) 1,28** 1,00 (ns)
Contraception condom : 0 0 0 0 0

No 0,92 (ns) 1,53* 0,89(ns) | 0,84(ns) | 0,95(ns) | 1,23 (ns) 1,17 (ns) 1,03 (ns) 1,44%** 1,89 (ns)
Religion 0,77%** 0,89 (ns) 1,00 (ns) 0,88 (ns) 1,08 (ns)

Catholic 1,13 (ns) 1,48 (ns) 1,26* 1,65 (ns) 1,15** 0,56 (ns)

Protestant 1,00 (ns) 1,48 (ns) 1,22* 1,53 (ns) 1,07 (ns) 0,65 (ns)

Others 1,01 (ns) 1,02 (ns) 0,97 (ns) 1,67 (ns) 1,26*** 3,2 (ns)

Pseudo R? 22,7% 18,1% 17,1% 21,2% 29,3%
Log (theta) 20,3%** 18,7%%* 16,1%** 16,8%** 3,77%**

Source : Author, based on analysis of MICS survey data




Marital status influences male reproduction in these countries, and its impact is greatest
in Chad. Indeed, the non-significant odd ratio of 0.97 for the model counting singles in this
country does not call into question the differences according to marital status, but precisely
indicates that singles hardly reproduce in this country, since they are 1,500 times more likely
to face structural problems. Thus, fertility among single men is virtually nil in this country, and
marriage is the only framework for reproduction. Thus, male reproduction is higher for the
married and lower for the unmarried. These results show that union is the normative framework
for reproduction in these Central African countries (Donadjé, 1992). The results also show that
married men have about twice as many children as separated/widowed men. While the authors
agree on the low fertility of unmarried men, compared to this Central African context, the gaps
between married and divorced, separated or widowed men are smaller in other contexts. The
work of Nisén et al (2014) in Finland reveals that the fertility rates of married men are similar
to those of divorced or widowed men. This similarity can be explained by a low remarriage rate
in this population. Contrary to the African context, following separation, divorce or the death
of their spouse, men are less inclined to form a new union. The results also allow us to discuss
the level of fertility according to the legality of the union. While the fertility of cohabitees used
to resemble that of single people (Rindfuss and VVanden, 1990), it has evolved over time and is
increasingly similar to that of married couples (Zhang, 2007). Our results show that it remains
16% lower than that of married men. Even if the gaps between the different marital statuses are
not the same, these results are in line with those of Nisén et al (2017), who state that the fertility
of single men is lower than that of divorced or widowed men and itself lower than those of men

in union.

As mentioned above, sexual multi-partnership is also highlighted as a determinant of
male fertility in these Central African countries. It seems logical that the fertility of men without

a partner should not be zero, since it's a question of the number of partners contracted in the last



twelve months. In Cameroon, it is 70% lower than for men with a partner, and 52% lower in
the Central African Republic. Given that you need a partner to reproduce, this reproduction
would have taken place between 12 and 36 months prior to the survey. Multi-partnering has an
impact in DR Congo, Cameroon and Chad, where men with at least two sexual partners have
15%, 25% and 28% more children than those with just one partner, respectively. In Chad, the
fertility of men with no sexual partner is no different from that of men with one. In each of
these countries, the differences between the two categories of multiple sexual partnership are
less than 100%. Thus, men with two or more wives do not have twice as many children as those
with just one. This result echoes the findings of Lardoux and Walle (2003), according to whom
the fertility of monogamous women is higher than that of polygamous women. In particular,
the authors point out that each woman's fertility decreases with the number of co-wives. The
effect of multiple sexual partnerships is greatest in Chad, where men with several sexual
partners have 43% more children than those with a single partner. The average number of wives
per man may explain the higher effect of multiple sexual partnerships in these countries. Around
s of men in union in Chad have at least two wives, compared with 1/10 in Cameroon and the
Central African Republic, and 1220 in Congo. Ultimately, although men's sexual multi-
partnership reduces the fertility of their partners, it has an additive effect on men's fertility
through the cumulative number of children from all the women with whom he has sexual
relations. The effect of multiple sexual partners in Chad can be explained by the higher number
of wives per man. Secondly, the significance of certain characteristics (place of residence,

standard of living, level of education and religion) varies from one country to another.

It is mainly in the Central African Republic and Chad that the fertility of rural men is
significantly higher than that of urban men. In the other countries, the increase in rural fertility
is not sufficient to distinguish it from that of urban men. These differences between countries

could be explained by varying degrees of weakening of the ideals of high fertility. These include



health, social and ideological advances. It is precisely in the Central African Republic and Chad
that infant mortality and child morbidity are highest in rural areas. In these countries, recent
MICS survey reports indicate that children have a 66% chance of dying before their first
birthday, while mortality rates are below 50% in Congo and DR Congo. Differences according
to place of residence are higher in these three countries, in favor of rural areas, and the
difference is around 25% compared with 20% in Congo and DR Congo. In the Central African
Republic, DR Congo and Chad, fewer than % of one-year-olds presented their vaccination card
at the time of the survey. It was in the Central African Republic and Chad that possession of a
vaccination card differed most according to place of residence, with a difference of over 10%
in favor of the urban area. On the other hand, the morbid state of children in rural areas, and in
particular the proportion of children who have experienced an episode of diarrhea, fever or ARI

symptoms, does not differ sufficiently from that in urban areas in these different countries.

In Cameroon, the standard of living has the greatest influence on male reproduction.
Fertility among wealthy men is lowest in this country. This result is in line with the findings
noted above, which draw on economic fertility theory and survival strategy theory to explain
men's reproductive choices in these Central African countries. In wealthy households, the
implicit cost of having a child is higher, and consequently an increase in the number of children
becomes more costly. On the other hand, given the inadequacy of the social security system,
poor men reproduce more in the hope that their children will be able to meet their costs of
nutrition, health, etc. But why don't rich men reproduce more ? But why don't rich men have
significantly fewer children in other countries ? According to Timaeus and Reynar (1998), in
societies with a tradition of dowry, the most prosperous men tend to contract more unions,
especially when polygamy is authorized and sufficiently widespread. In these countries, men
living in wealthy households have more wives than those living in poor households. We can

conclude that wealth is both a cause and a consequence of polygamy (Lardoux and walle, 2003),



which would explain the non-significance of the relationship between household standard of
living and male reproduction. We also note that in these countries, female unemployment is
higher, with 50% of women not having worked in the last twelve months. In these countries,
men would be seen more as the main providers of family income, and the positive effect of
income would dominate over any negative effect of children's opportunity costs (Nisen et al.,

2017).

In some countries, men's socio-economic status, and in particular their level of
education, influences male reproduction. This is the case in Congo and DR Congo : the higher
the level of education, the lower the TFR for men. In these two countries, education has a
reductive effect on male fertility because it delays fatherhood and influences fertility behaviors
through the adoption of a new model of reproduction, that of the Western context. Why is this
effect not significant in other countries ? What is the significance of the relationship between
education and male fertility in these countries ? In the case of Cameroon, the positive values of
the beta coefficients seem to indicate the above-mentioned reducing effect. The odd ratio
indicates that, at the 10% threshold, men who reach the upper secondary level have fewer
children in this country. However, as far as the Central African Republic and Chad are
concerned, it seems difficult to explain the non-significance of the relationship between
education and male fertility, which would result in lower fertility for men with primary
education or less. It would be conceivable that in precisely these countries, men would be seen
more as the main providers of family income and therefore, the positive income effect of men
with high school education or higher, would dominate over any negative effect of children's

opportunity costs (Nisen et al., 2017).

In some countries, notably Cameroon, Central African Republic and Chad, the religion
of the head of household was collected and introduced into the analysis model to differentiate

male fertility. The results show that only in Chad does membership of a religious group



significantly differentiate male fertility. Catholics and other group categories have 15% and
26% more children respectively. To explain this result, the particularized theology hypothesis
considers fertility differentials to be the result of specific doctrinal differences between religions
(Chamie, 1981; McQuillan, 2004; Zhang, 2007). Religious groups with doctrines that oppose
contraception and abortion, such as Catholics, favor large families, resulting in high male
offspring. However, since religious affiliation does not significantly differentiate male fertility
in other countries, the hypothesis of particularized theology does not sufficiently explain the
level of male fertility. Beyond membership of a religious group, some authors have looked at
religiosity, including church attendance, participation in church-related activities,
viewing/listening to religious broadcasts and reading the holy books of their religion, to
differentiate fertility levels (Coale and Watkins, 1986 ; Watkins 1992 ; Marchena and Waite,
2001 ; Ongaro, 2001, Preiffer and Nowak, 2001). The low fertility of Muslim men in Chad
could also be explained by a high level of religiosity within this religious denomination. Indeed,
since the Muslim population is dominant in this country, 55.1% of the population (PEW
Research Center, 2015), according to the conclusions of the theory of diffusion and cultural
change, the reproductive behaviors of religious practitioners are likely to influence those of the
Muslim population as a whole since information on the use of contraceptive methods spreads
from one individual to another. Thus, the non-significance of the relationship between religion
and male fertility in the other countries can be explained by the low representation of each
religious group. More specifically, with the exception of Chad, none of the different religious

group categories is in the majority in the other Central African countries.

With the exception of Chad, contraception is not significantly correlated with fertility
in Central Africa. This lack of correlation was explained in the previous section. This result
suggests that in some countries, notably Chad, contraception is more synonymous with sexual

debut than with fertility reduction. In this country, men who used condoms during their last



sexual intercourse had 44% more children. On the other hand, this contraception during last
intercourse is not used with the same sexual partners. As shown in table 2 below, in Cameroon
and Congo, the last sexual partner was mainly the girlfriend, casual encounter or other, while
in Chad, the last sexual partner was mainly the spouse. In Cameroon and Congo, condom use
does not necessarily reflect a desire to reduce reproduction, but can be equated with protection

against sexually transmitted infections.

Thirdly, in all these countries, age at first intercourse is not significantly correlated with
male reproduction. There are two possible reasons for this result. On the one hand, pregnancy
termination is higher following early sexual intercourse. In these Central African countries, men
are generally older than their sexual partners. Pregnancy resulting from early sexual intercourse
in men also occurs at a young age in their partners, and is more likely to result in abortion,
miscarriage or stillbirth. Du Lod et al (1999) assert that the risk of resorting to abortion is higher
when pregnancy occurs before the age of 20. Indeed, despite restrictive abortion legislation in
Africa, 16% of women aged 15 to 49 resort to this practice (Bankole et al., 2020). As biological
development is not as advanced at young ages, early pregnancies are more prone to miscarriage
and stillbirth. It should also be noted that, since men are the main decision-makers in the family
sphere in Central Africa, they are more likely to terminate an unwanted pregnancy at a time
deemed “inopportune”. Indeed, early pregnancy clashes with the normative pattern of transition
to adulthood, namely finishing school, getting a job, getting married and having a child (Hogan,
1978, 1980). On the other hand, “Early initiation of sexual activity is associated with a relatively
slow pace of family formation, but early initiators do catch up with late initiator” (Miller and
Heaton, 1991 : 719). According to these authors, adolescents who initiate sexual activity early
may delay childbearing longer because (a) there are stronger normative pressures against very
early family formation, (b) biological development is not as advanced and therefore conception

is less likely, and (c) their frequency of sexual activity may be lower. However, in Chad, men



who had their first sexual intercourse after the age of 20 are more likely to face structural

problems.

Table 2 : Relationship with the Last Sexual Partner by Country of Residence

Cameroon Central Af_rlcan Congo DR Congo Chad Central Africa
Republic
Spouse 49,7% 65,0% 45,8% 64,1% 72,9% 60,3%
Girlfriend 41,3% 27,7% 43,1% 28,9% 21,3% 31,8%
Occasionnal 7,2% 7,1% 10,0% 6,5% 5,5% 7,2%
Others 1,8% 0,1% 1,1% 0,6% 0,4% 0,8%

Source : Author, based on analysis of MICS survey data

Conclusion

Against a backdrop of neglected studies on male fertility and insufficient data to
quantify and analyze this fertility, this article has focused on male reproduction in Central
Africa. We used birth patterns combined with the “date of last birth” method to fill this data
gap. By assessing the stability of births, the three-year period prior to the survey was used to
count births and calculate the male TFR. The results obtained are in line with the work of
Schoumaker (2017b) and the medical literature, namely: High fertility in Chad and lower in
Congo in line with TTD with a peak around age 35. In these countries, the TFR is 9.5 and 4.7

children respectively for 6.5 children per man in these Central African countries as a whole.

The ZINB regression solved the problems of data dispersion and zero inflation to
identify the determinants of this male reproduction. The Pseudo R2 values, ranging from 29.3%
0.84 in Chad to 17.1% in Congo, indicate the fit of the models to the data. Although the
influence is not significant in all these countries, we note that (1) male fertility is higher in rural
areas, in line with modernization theory; (2) married men record the highest levels of fertility,
in line with the normative framework of reproduction; and (3) multiple sexual partnerships are

correlated with high male fertility through polygamy and infidelity; (4) poor men have the




highest number of children to ensure their survival at advanced ages and in accordance with
Becker's child-quality-quantity model; and (5) the most educated men have fewer children
because education delays the onset of fatherhood, opposes the father's role as provider of family
resources and improves knowledge of contraception. Age at first intercourse and contraception

do not significantly influence male reproduction in these Central African countries.



Annex

Table 3 : Socioeconomic and Demographic Profile of Men

Individual Characteristics

Central African

Residence Area

Cameroon Republic Congo DR Congo Chad Central Africa

Wealth level

Low 26,48% 33,20% 58,23% 53,31% 39,81% 43,38%

Middle 20,45% 18,44% 16,71% 21,92% 18,72% 19,32%

High 53,06% 48,35% 25,07% 24,77% 41,47% 37,31%
Level of education

Primary or less 35,76% 55,56% 23,75% 29,38% 69,55% 43,55%

Middle school 33,74% 28,06% 45,30% 17,23% 17,36% 27,09%

High school or higher 30,50% 16,38% 30,95% 53,39% 13,10% 29,36%
Place of residence

Urban 60,11% 44,38% 40,77% 32,27% 23,56% 38,10%

Rural 39,89% 55,62% 59,23% 67,73% 76,44% 61,90%
Contraception

Yes 25,46% 18,50% 15,05% 9,40% 7,89% 14,13%

No 74,54% 81,50% 84,95% 90,60% 92,11% 85,87%
Religion

Catholic 37,27% 28,74% 14,49% 14,16%

Protestant 26,67% 58,59% NA NA 15,37% 17,03%

Muslim 20,71% 9,98% 65,51% 21,79%

Others 15,35% 2,69% 4,63% 4,14%
Group age

15- 19 years 56,49% 54,68% 48,07% 54,50% 57,63% 54,41%

20 — 24 years 26,48% 27,01% 29,16% 27,48% 23,77% 26,62%

25— 29 years 17,02% 18,31% 22,77% 18,02% 18,60% 18,97%

30 — 34 years

35— 39 years

40 — 44 years

45 — 49 years
Age first sexual intercourse

Before 15 years 10,09% 9,64% 22,16% 18,10% 29,24% 19,19%

15-19 years 64,47% 74,27% 64,99% 68,09% 40,25% 60,62%

20 years or more 21,85% 16,09% 12,69% 13,81% 27,49% 18,79%
Number of sexual partners

None 22,29% 17,79% 13,09% 20,63% 32,34% 22,02%

One 49,88% 67,50% 50,20% 60,15% 55,81% 56,46%

Two or more 27,83% 14,71% 36,72% 19,22% 11,86% 21,51%
Marital status

Single 52,57% 36,35% 40,96% 43,41% 49,52% 44,97%

Cohabiting 15,99% 51,28% 29,20% 6,70% 0,97% 17,63%

Maried 25,30% 6,78% 21,84% 46,71% 47,99% 32,87%

Separated/Divorced/Widowed 6,11% 5,43% 7,93% 3,11% 1,44% 4,45%
Size 4355 3873 5090 6109 6926 25966

Source : Author, based on analysis of MICS survey data



Figure 4 : Distribution of Men by Birth Configuration and Reference Period of Live Births
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Table 4 : Fertility Rates by Age Group, Residence, Wealth Level, and Education Level by Country

Age group Place of residence Wealth level Education level : :
Rural | Urban Low | Middle | High Primary or less | Middle school | High school or higher
Cameroon
15- 19 years 0,01 0,00 0,01 0,01 0,00 0,00 0,01 0,00
20 - 24 years 0,08 0,04 0,07 0,07 0,04 0,07 0,07 0,03
2529 years 0,19 0,11 0,25 0,16 0,10 0,19 0,15 0,08
30— 34 years 0,28 0,18 0,31 0,25 0,18 0,27 0,24 0,15
35 -39 years 0,31 0,18 0,28 0,27 0,19 0,27 0,21 0,18
40 — 44 years 0,23 0,15 0,25 0,21 0,13 0,20 0,16 0,18
45— 49 years 0,12 0,10 0,15 0,11 0,09 0,11 0,12 0,09

Central African Republic

15- 19 years 0,02 0,00 0,02 0,02 0,01 0,01 0,01 0,00
20 - 24 years 0,18 0,08 0,21 0,18 0,07 0,16 0,13 0,07
2529 years 0,32 0,16 0,30 0,32 0,18 0,27 0,26 0,15
30— 34 years 0,38 0,18 0,38 0,36 0,19 0,33 0,27 0,19
35 -39 years 0,35 0,20 0,32 0,40 0,21 0,33 0,26 0,13
40 — 44 years 0,25 0,16 0,22 0,27 0,18 0,22 0,23 0,17
45 — 49 years 0,26 0,14 0,24 0,27 0,16 0,25 0,18 0,09

| wsr [ e | aes [ ss [ e0s [ sz [ 7e [ e | a2 |
Congo

15- 19 years 0,01 0,00 0,00 0,01 0,00 0,01 0,01 0,00
20 - 24 years 0,10 0,04 0,10 0,05 0,02 0,08 0,10 0,03
2529 years 0,22 0,11 0,22 0,14 0,09 0,22 0,20 0,10
30— 34 years 0,24 0,17 0,24 0,20 0,15 0,24 0,21 0,19
35 -39 years 0,23 0,13 0,22 0,19 0,14 0,21 0,21 0,16
40 — 44 years 0,17 0,13 0,18 0,10 0,13 0,15 0,16 0,16
45 — 49 years 0,12 0,12 0,12 0,08 0,14 0,16 0,11 0,11

| wsr | ser | sm [ s [ ses [ 3% [ s [ a4 [ s |
DR Congo

15- 19 years 0,01 0,00 0,01 0,02 0,00 0,01 0,01 0,01
20 - 24 years 0,11 0,04 0,11 0,08 0,03 0,14 0,09 0,06
2529 years 0,25 0,13 0,26 0,21 0,11 0,23 0,24 0,18
30 - 34 years 0,35 0,28 0,36 0,35 0,24 0,32 0,35 0,31
35 -39 years 0,38 0,26 0,37 0,41 0,24 0,34 0,34 0,36
40 — 44 years 0,32 0,26 0,33 0,27 0,25 0,30 0,34 0,27
45 — 49 years 0,19 0,17 0,19 0,18 0,19 0,15 0,21 0,20

| s | s | ser [ 81 [ e [ s [  ve ] 72 | e |
Chad

15- 19 years 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
20 - 24 years 0,07 0,02 0,07 0,07 0,04 0,05 0,07 0,04
2529 years 0,24 0,06 0,25 0,24 0,12 0,19 0,25 0,11
30 - 34 years 0,41 0,18 0,36 0,44 0,29 0,36 0,32 0,29
35 -39 years 0,58 0,30 0,50 0,68 0,44 0,54 0,51 0,43
40 — 44 years 0,54 0,26 0,38 0,61 0,49 0,47 0,39 0,44
45— 49 years 0,35 0,22 0,38 0,38 0,22 0,32 0,43 0,22

Central Africa

15- 19 years 0,01 0,00 0,01 0,01 0,00 0,01 0,01 0,00
20 — 24 years 0,10 0,04 0,11 0,09 0,04 0,09 0,09 0,04
2529 years 0,24 0,12 0,25 0,20 0,12 0,22 0,22 0,13
30 - 34 years 0,33 0,20 0,32 0,31 0,21 0,31 0,27 0,23
35 -39 years 0,38 0,20 0,32 0,40 0,23 0,37 0,26 0,24
40 — 44 years 0,31 0,18 0,27 0,26 0,24 0,30 0,22 0,22
45— 49 years 0,21 0,14 0,20 0,20 0,16 0,23 0,16 0,14

Source : Author, based on analysis of MICS survey data



Table 5 : Evaluation of Data Dispersion and Zero Inflation

Cameroon

Central African

Republic Congo DR Congo Chad Central Africa
Average number of births 0,30 0,41 0,31 0,41 0,48 0,39
Variance of births 0,25 0,31 0,28 0,37 1,02 0,50
Poisson Model (using all independent variables)
Pearson statistics 5764,22 7 150,73 10 122,24 9446,1 13 699,96 44 868
Size 4 355 3873 5090 6109 6 926 26 353
Dispersion ratio 1,33*** 1,86*** 2,00%** 1,65*** 2,04*** 1,72%**
Negative Binomial Model (using all independent variables)
Dispersion ratio 0,85*** 0,90*** 0,96(ns) 1,01(ns) 1,34%** 1,09%**
Observed Zeros 3095 2350 3594 33808 4044 16 891
Predicted Zeros 3379 2749 3887 4 426 2749 19 253
Zero Inflation 1,09*** 1,17*** 1,08*** 1,16%** 1,17*** 1,14***

Source : Author, based on analysis of MICS survey data
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