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Abstract 
This paper analyzes the socioeconomic determinants of fertility in Zambia. The Poisson regression model is used. The dependent 
variable is a count variable denoting the number of Children Ever Born (CEB) to a spouse which takes on non-negative integer 
values. Analysis of this study is based on the 2014 cross sectional data from the Zambian Demographic and Health Survey 
collected by the Central Statistical Office (Zambia) and Macro International Inc. The results indicate that the woman’s 
wealth/income, education, female autonomy, use of contraceptives place of residence, region, labour force participation and 
access to media affect fertility in Zambia. 
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1. Introduction 
Fertility analysis is important in understanding past, current 
and future trends of population size, composition and growth. 
Information on fertility levels, patterns and trends 
experienced by a country is important for socio-economic 
planning, monitoring and evaluating programs. In Europe, the 
declining population growth and the ageing population causes 
concern about the future of the welfare states, while the same 
trend in developing countries is regarded as good news 
because high population growth usually is seen as closely 
linked with low economic and human development 
(Gudbrandsen, 2010) [38].  
According to classical economic theory, population growth 
and economic development are closely linked. Malthus 
(1798b) claimed in the eighteenth century that the size of a 
nation’s population always will be limited by economic 
resources and possibilities. Becker (1960) argues on the other 
hand that economic development will reduce the number of 
children ever born. When a country gets richer, women will 
get better income possibilities and the cost of raising children 
(lost income) will increase. This and the fact that improved 
economic conditions also implies better schools and a better 
health system may induce families to reduce the number of 
children and use more resources on each child. Household 
members may, however, have different preferences over this 
Quantity - Quality trade-off.1  
High fertility rates could be one of the major deterrents to 
sustained economic growth in Sub Saharan African countries. 
The ill-effects of population growth can be examined at 
macro and micro levels. At a macro level, high population 
growth combined with stagnant income can result in growing 

                                                            
1 This theory argues that while an overall increase in household income may 
be expected to increase the demand for children (i.e. the quantity of children), 
it may instead lead to an increase in the cost of children (i.e. the quality of 
children) Thus, parents should choose between a large number of children 
and a smaller number of children of better ‘quality’. 
 
 

income inequalities, lack of economic opportunities and high 
level of unemployment (Acsadi, 1990) [1]. In Sub Saharan 
African countries where productivity level is low, food 
production cannot keep up with population growth, which 
leads to food insecurity.  
Another problem created by high population growth is 
congestion and rapid depletion of resources, especially in 
developing countries where property rights governing access 
to the resources are not well-defined. This leads to 
overexploitation of resources, pollution, and degradation of 
the environment. Moreover, pressure on limited land 
availability in the rural areas due to high population growth 
has contributed to a massive migration of peasants to urban 
centers (Acsadi, 1990) [1]. Indeed, migration to the city has led 
to the mushrooming of slums in the cities, which has 
exacerbated the problems of unemployment, lack of proper 
hygiene, and education opportunities. 
At the micro level, high population growth leads to a more 
serious issue of poverty. Poorer families, especially women 
and marginalized groups, bear the burden of a large number 
of children with fewer resources per child, further adding to 
the spiral of poverty and deterioration in the status of women. 
Low levels of income among the poorer families with many 
children leads to inadequate food availability, which 
perpetuates malnutrition, which in turn accelerates high levels 
of infant and maternal morbidity and mortality. Sub Saharan 
Africa has, until very recently, been characterized by high 
population growth rates and high levels of fertility. 
Fortunately, new evidence suggests that fertility levels have 
begun to decline in the region. However, the pace and 
intensity of such change among the countries of the region, 
has by no means been uniform (Palamuleni, 2010) [55].  
The Zambia Demographic and Health Survey (ZDHS, 2014) 
results show that Fertility levels have declined slightly from 
7.2 in 1980 to 6.7 in 1990 6.2 in 2007 and 5.3 in 2014, with 
only Copperbelt, Lusaka and Western provinces experiencing 
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Total Fertility Rates2 (TFRs) below the national average. The 
decline in fertility seems to be concentrated in urban areas, 
while fertility in rural areas has remained almost constant. 
Different fertility regulation mechanisms such as use of 
modern contraceptives, termination of pregnancies and 
delayed marriages that have contributed much towards 
fertility reduction in urban areas are not available in rural 
areas to play similar roles in most Sub Saharan African 
countries (Markos, 1997) [51].  
High fertility rate is one of the fundamental causes of relative 
underdevelopment in any developing country. This is because 
it reduces resources by drawing upon the limited government 
revenues that would otherwise have been used to provide 
rudimentary economic, health and social services for 
everybody in the country, especially for the poor and disabled 
persons; and which could have otherwise been used for 
increased production and development.  
 
Empirical Model and Estimation Procedure 
The dependent variable is a count variable denoting the 
number of children ever born to a spouse which takes on non-
negative integer values. The expected value of the count 
variable ( )y  conditional on a set of explanatory variables x  is 
modeled as:  
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The maximum likelihood Poisson fertility equation is then 
specified as: 
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The explanatory variables  in the fertility equation refer 
to socio-economic and demographic variables describing 
household and parents’ characteristics. 
The full model is therefore given as: 
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Where; 

i = the expected number of children per woman i ;  
e = the base of natural logarithms; 

0 = the intercept; 

'j s
= regression coefficients;  

'jx s
= explanatory variables. 

                                                            
2 Total Fertility Rate (TFR): is the number of children that a woman would 
have by the end of her childbearing period if she lived through all her fertile 
years.  

Data Sources and Variable Definitions 
The study employs cross sectional data from the Zambia 
Demographic and Health survey (ZDHS), 2014. The ZDHS 
2014 is a nationally representative sample of 18,052 women 
age 15-49 and men age 15-49 who were interviewed. This 
sample provides estimates for Zambia as a whole, for urban 
and rural areas, and, for most indicators, an estimate for each 
of the nine provinces. 
The DHS data is usually weighted. We used STATA’s svy 
(survey) commands to take into account the complex survey 
design of the DHS by incorporating women‘s sampling 
weights and adjusting the standard errors for the cluster 
sampling of primary sampling units. Thus, population-based 
estimates take into account the differential probability of 
selection into the survey. Survey data analysis method (svy) is 
usually employed to analyze the survey data with unequal 
weight for the given sample data.  
The number of total children ever born is modeled as a 
function of socio-economic variables. These include the 
following independent variables in table 1 below. 
 

Table 1: Variable Definitions 
 

Variable Description 

Total Children 
Ever Born (CEB) 

Total number of children ever born to female 
respondents between age 15 – 49 years – 

Dependent variable 
Age Age of the female 

Age squared Age squared of the female. 

Education 

The educational attainment of the female 
0=No education 

1=Incomplete primary 
2=Complete primary 

3=Incomplete secondary 
4=Complete secondary 

5=Higher 

Female autonomy 
Final say on deciding what to do with money 
husband earns. Dummy variable. 1 = female 

respondent alone, 0 otherwise. 

Age at marriage 
The age at which ever married women aged 

between 15 – 49 years get married. 

Wealth index 

The index is based on assets, housing 
characteristics, sanitation and water facilities. 

This variable is the Proxy for income. 
Wealth quintile1=Poorest 
Wealth quintile 2=Poorer 
Wealth quintile 3=Middle 
Wealth quintile 4=Richer 
Wealth quintile 5=Richest 

Rural 
Type of place of residence. Dummy variable. 

1 = rural, 0 otherwise. 
Ruralage Interactive coefficients of rural and age 
Province Regions of the country 

Work status 
Work status. Dummy variable. 1 = employed, 

0 otherwise. 

Ever use of 
contraceptives 

Female’s ever use of any form of 
contraception. Dummy variable. 1= Ever used 

any contraception method, 0 otherwise. 
Sex of household 

head 
Sex of the household head. Dummy variable. 

1 = male, 0 otherwise. 

Reads newspapers 
Frequency of reading the newspaper, Dummy 

variable. 1 = respondent ever reads, 0 
otherwise. 

Listens to Radio 
Frequency of listening to the radio, Dummy 

variable. 1= respondent ever listens to radio, 0 
otherwise. 
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Empirical Analysis 
Table 2 shows the descriptive statistics of the sample which is 
representative of the Zambian women population aged 15-49 
years. The table shows that the average woman has 4 
children, with a standard deviation of 2.8. About 10 percent 
of the women have no formal schooling, while about 35 
percent have incomplete primary with about 18.5 percent 
having completed primary. In addition, about 6 percent have 
completed secondary education with 5 percent having 
completed tertiary education.  
The table also shows that the average age at marriage is 17.8 
years, with about 55.5 percent of the population living in the 

rural area, while the other 44.6 percent live in the urban area. 
About 63 percent of the female respondents have used some 
form of contraceptive before. Further, the table shows that 
about 43.8 percent of the women are working while 74.6 
percent of the household heads are male. About 35.5 percent 
of the women have access to media through reading 
newspapers while about 70.2 percent have access to media 
through listening to radio. Finally, the table also shows that 
about 63 percent of the women who used contraceptives had 
children at their first ever use. 

 
Table 2: Descriptive statistics 

 

Variable Statistic 
Children Ever Born (CEB); mean (standard deviation) 2.99 2.79 

Age in years; mean (standard deviation) 
Level of education (%) 

no education 
incomplete primary 
complete primary 

incomplete secondary 
complete secondary 

Tertiary 
Total 

Female autonomy; mean (standard deviation) 
Age at marriage; mean (standard deviation) 

Wealth index; mean (standard deviation) 
Rural (%) 

% of women who have ever used contraceptives 
% of women who are working 

Sex of household head (% male) 
% of women who read newspapers 

% of women who listen to radio 
% of women who had children at first use of contraceptives 

28.28 
 

8.29 
31.32 
15.33 
31.24 
8.65 
5.16 
100 
0.05 
18.23 
3.12 
52.04 
54.91 
50.87 
73.95 
35.34 
62.51 
62.76 

9.37 
 
 
 
 
 
 
 
 

0.22 
3.73 
1.40 

 

 
Table 3: Poisson Regression Output 

 

Variable Coefficient 
Linearized  

standard error 
Age 

Age squared 
No education (reference) 

Incomplete primary 
Complete primary 

Incomplete secondary 
Complete secondary 

Higher 
Female autonomy 
Age at marriage 

Wealth quintile 1 (Poorest, ref.) 
Wealth quintile 2 (poorer) 
Wealth quintile 3 (middle) 
Wealth quintile 4 (richer) 
Wealth quintile 5 (richest) 
Rural (rural=1; urban =0) 

Rural x Age 
Central (reference) 

Copperbelt 
Eastern 
Luapula 
Lusaka 

Muchinga 
Northern 

Northwestern 
Southern 
Western 

Ever use of contraceptives 
Work status 

Sex of household head 
Reads newspaper 
Listens to radio 

Constant 

.2112151*** 
-.0022849*** 

-.0143986 
-.0561592*** 
-.135065*** 
-.2486004*** 
-.3119989*** 

-.0128267 
-.0404146*** 

 
-.0137496 

-.0398535*** 
-.1362877*** 
-.2283827*** 

.0719814* 
.000078 

 
-.0619108*** 
-.0854118*** 

-.0216465 
-.0911731*** 
-.0582822*** 

-.0266594 
-.0101431 
-.0359647 
-.0514502 

-.1910167*** 
-.0024672 

-.1388466*** 
-.0171842 
-.0004591 

-2.341513*** 

.0044256 

.0000642 

.0139242 

.0170539 
.017872 

.0309964 

.0325495 

.0150556 
.001835 

 
.0123024 
.0141999 
.0180522 
.0230157 
.043583 

.0012418 
 

.0201761 

.0194706 

.0194896 

.0202225 

.0207297 

.0187841 
.021464 

.0231622 

.0215911 

.0121301 

.0098309 
.010467 

.0110196 

.0092077 

.0799819 

Dependent variable – Total Children Ever Born (CEB) 
Pseudo R2 = 0.2460  

LR 
2 (33) = 6167.61,  

Prob >
2  = 0.0000 

* p<0.1, ** p<0.05, *** p<0.01  
 
Results from the multivariate analysis follow. The Poisson 
table of results is presented in Table 3 above. Individual-level 
controls include the age of the woman measured in years and 
an age squared variable accounting for the non-linearity 
associated with age-related variables. The study found that 
the coefficients have the correct signs, indicating that the 
number of children increases with age. 
 
Wealth/Income 
 Following the results of the analysis, taking the poorest as 
our reference, being poorer decreases fertility by 1.4% 

(
0.01374e

=0.986), holding all other variables in the model 
constant. Compared to the poorest females, respondents in the 
middle category decrease their fertility by 3.9% 

(
0.0398e

=0.961), keeping all other variables in the model 
constant. For those women in the richer category compared to 
the poorest, there is a further decline in fertility. Fertility 

decreases by 12.7% (
0.136e

=0.873), all other aspects being 
equal. The richest have the furthest decrease in fertility, 
according to our results. Taking the poorest as our reference, 
being richest decreases fertility by 20.4% (

0.228e
=0.796), 
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keeping all other factors in the model constant. Wealth is 
highly significant in explaining fertility. 
 
Education 
Compared to those women respondents with no education, 
women who have incomplete primary education have their 
expected number of children ever born decrease by 1.4% 

(
0.014e

=0.986), holding all other variables in the model 
constant. Compared to not being educated, having completed 

primary decreases fertility by 5.5% (
0.056e

=0.945), holding 
all other variables in the model constant. Again compared to 
no education, having incomplete secondary education 

decreases fertility further by 12.6% (
0.135e

=0.874), all other 
factors being equal. For those women with complete 
secondary compared to those with no education, their fertility 

decreases by 22% (
0.249e

=0.78), holding all other variables 
in the model constant. In the same line, those women with 
higher education compared to those with no education, their 

fertility decreases furthest by 26.8% (
0.312e

=0.732), all other 
factors being equal. These coefficients are highly significant. 
 
Female autonomy 
Compared to the case where other respondents besides the 
female have the final say on deciding what to do with money 
husband earns, cases where only the female respondent has 

the final say, fertility is lower by 1.3% (
0.013e

=0.987), 
holding all other variables in the model constant.  
 
Rural 
Findings indicate that fertility is much higher in the rural 
areas than in the urban. For women living in the rural area 
compared to those living in the urban area, their fertility is 

higher by 7.5% (
0.072e =1.075), holding all other variables in 

the model constant. This coefficient is highly significant in 
explaining fertility. 
 
Province 
Compared to Central province, fertility on the Copperbelt is 

lower by 6% (
0.062e

=0.94), holding all other variables in the 
model constant. In Eastern, compared to Central province 

fertility is lower by 8.1% (
0.085e

=0.919), all other factors 
being equal. In Luapula province compared to Central 

province, fertility is lower by 2.2% (
0.022e

=0.978), all 
aspects being equal. Female residents living in Lusaka 

Province have a lower fertility by 8.7% (
0.091e

=0.913), 
compared to those in Central province. Female residents 
living in Muchinga Province have a lower fertility by 5.6% 

(
0.058e

=0.944), compared to those in Central province. In 

Northern Province, the fertility is 2.7% (
0.027e

=0.973) less 
compared to that in Central Province. In Northwestern 

Province fertility is 1% (
0.01e

=0.99) lower with reference to 
that in Central Province. Southern Province female 

respondents have a lower fertility by 3.6% (
0.036e

=0.964) 

compared to those in Central Province. In Western Province, 

fertility is 5% (
0.051e

=0.95) lower compared to that in 
Central Province, all other variables in the model kept 
constant. 
 
Ever use of contraceptives  
Regarding ever use of contraceptives, the women who have 
ever used any form of contraception, compared to those who 
have never used, have a lower fertility by 17.4% 

(
0.191e

=0.826), holding all other variables in the model 
constant. This coefficient is highly significant in explaining 
fertility behavior. 
 
Work Status  
Compared to those women who are not working, those who 
are working have their fertility lower by 0.2% 

(
0.002e

=0.998), all other factors kept constant. Although the 
coefficient could be undermined by high unemployment in 
the country, it supports the quality-quantity-tradeoff and is 
considered as one of the factors influencing fertility in 
Zambia.  
 
Sex of Household Head 
Compared to being male, if the head of the household is 

female, fertility is lower by 13% (
0.139e

=0.87), holding all 
other variables in the model constant.  
 
Access to Media 
Access to media also turned out to be a crucial determinant of 
fertility. For those respondents who read the newspaper 
compared to those that did not read at all, their fertility was 

found to be lower by 1.7% (
0.017e

=0.983), holding all other 
variables constant. In addition, listening to the radio was 
found to reduce fertility. Female respondents who listen to the 
radio compared to those women that do not at all listen, have 

their fertility lower by 0.05% (
0.0005e

=0.9995), holding all 
other variables constant in the model. These variables have a 
negative effect on fertility. 
 
Concluding Remarks 
Zambia faces high levels of fertility compared to other 
countries in the region. High levels of fertility have 
implications for social and economic development in any 
given country. High fertility can undermine the economic 
potential of women and is also associated with high maternal 
mortality. Information on fertility levels, patterns and trends 
experienced by a country is important for socio-economic 
planning, monitoring and evaluating programs. This paper 
analyzed the socioeconomic determinants of fertility in 
Zambia. The Poisson regression model is used. The data 
displays equidispersion that is the mean being equal to the 
variance. Therefore there is no need to prefer the Negative 
Binomial model over the Poisson. In fact, the Negative 
Binomial model in this case is an ordinary Poisson model due 
to the equidispersion property. The dependent variable is a 
count variable denoting the number of Children Ever Born 
(CEB) to a spouse which takes on non-negative integer 
values. Analysis of this study is based on the 2014 cross 
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sectional data from the Zambian Demographic and Health 
Survey (ZDHS) collected by the Central Statistical Office and 
Macro International Inc.  
Results of the analysis have shown that household wealth is 
highly correlated with the number of children ever born. The 
negative effect of wealth on fertility is observed with the 
richest having the least magnitude in the coefficients. One 
explanation why households with higher wealth tend to get 
fewer children is that they can afford to invest in their 
children and therefore prefer to have few children with high 
quality and education, rather than many children. As family 
income increases, households prefer to have less but higher 
quality children. The negative effect of wealth on fertility is 
observed with the richest having the least magnitude in the 
coefficients. This could also be interpreted in the direction 
than the poorest are unable to invest money in their children, 
hence demanding a higher number, but as soon as a certain 
living standard is met, being able to invest just something in 
the children, largely affects demand for quantity.  
Regarding schooling, a negative effect between fertility and 
schooling is observed. The negativity increases with the 
educational attainment of the female. Educated women are 
more likely to exercise the “quality-quantity trade-off” of 
their children. Education increases awareness of possible 
negative consequences of having large families. More 
education to leads to better knowledge about contraception 
and better ability to get hold of and understand information 
about issues related to family planning.  
Female autonomy is found to be negatively related to fertility 
and the main reason is that early marriage can be associated 
with high fertility and female autonomy is likely to decrease 
the relative importance of early marriage. The fertility rate is 
also much lower in the urban areas than in rural areas because 
it costs less to raise children in a rural area and also rural 
communities lag behind urban centers in the distribution of 
contraceptive knowledge.  
An increase in female labor force participation leads to lower 
fertility. This implies that the opportunity cost of time 
devoted to childcare has increased and consequently fertility 
has declined. This result is consistent with the theoretical 
explanations provided by Becker and Lewis (1973) [12]. 
Increasing access to media has also been found to reduce 
fertility. One explanation for this is that increased access to 
media makes information about contraceptive technology 
available to the woman, which helps in reducing fertility. 
In line with our expectations, a negative relationship is found 
to exist between ever use of contraceptive and the level of 
fertility. We believe that the use of contraceptives will play an 
important role in controlling fertility in the country going 
forward. The use of contraceptive may help in avoiding 
pregnancies for women who want to limit their birth, space 
their birth or to avoid bearing children. This coefficient is 
highly significant in explaining fertility behaviour. 
Improving the economic status of the women through 
increased education and labor force participation supports the 
quantity – quality tradeoff and will help to reduce fertility. 
Improvements in women’s education would complement pro-
employment policies by increasing the productivity of 
employment and multiplying its fertility-reducing effects.  
Policies that encourage female labor force participation 
should be implemented as a female’s employment status is an 
important determinant of fertility in Zambia. Programs need 

to be implemented to increase women’s autonomy in the 
fertility decision-making process. Urbanization equally plays 
a key role in reducing fertility.  
Furthermore, the promotion and the improvement of 
contraceptive methods should be constructed to focus more in 
meeting the need of women in younger age and those with 
smaller ideal family size.  
It is my considered view that the results of this study could be 
useful in achieving the stipulated goals in the sphere of 
reproductive health outcomes and will go towards 
strengthening program review and implementation of 
population programs in Zambia.  
This study has a few limitations. The first limitation is that the 
data set used does not contain some important variables 
which are used for more detailed analysis of the relationship 
between fertility and female employment. Amount of 
earnings of individuals and part time or full time working 
groups in the employment of women are not included in the 
data sets. Regarding earnings, this variable would be useful in 
determining the individual’s income differential and their 
reaction towards fertility preferences. The same is true for 
part time and full time employment schemes. Scholars argue 
that women who are hired in part time jobs will have a better 
opportunity and time to have more children. Thus the absence 
of these important variables affects our study in some manner. 
The second limitation is that because this study was based on 
cross-sectional data we are unable to detect causality but only 
association between the dependent variable and the included 
explanatory variables. However the results do show the 
predictors of fertility among Zambian women. 
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