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Introduction   

According to the World Health Organization, fertility rates are highest in sub-Saharan 
Africa and South Asia. However, rates in the Middle Eastern and North African regions 
are also of concern, with some countries reporting rates as high as 80 births per 1,000 
women aged 15-19 (World Health Organization, 2022). This policy memo investigates 
the relationships between fertility rates and economic and social variables in the Middle 
Eastern and North African regions. Fertility patterns may vary between countries and 
larger geographic regions for various reasons, including cultural norms, levels of 
economic development, education systems, and government policies that encourage or 
discourage family planning (The Future of World Religions, Pg 2, 2015). While many 
factors are related to fertility rates, the World Bank data shows that the Middle Eastern 
and North African regions have witnessed plummeting birth rates, from 6.2 in 1980 to 2.7 
in 2020 (Sara-Al Mura November 2022). Dr. Golnar Mehrah found that girls' primary 
school completion rates have increased significantly in the Middle East and North Africa 
(MENA) since 1985 (Dr. Mehrah,1995), though the reason for this change has yet to be 
determined.   

Many sources say educated women refuse to give birth to children before they are ready.  
Abbasi-Shavazi and Torabi (2012) claimed that a decline in fertility rates in Middle 
Eastern and North African countries had been directly linked to women obtaining 
education. The principal objective of this project is to learn and understand the 
relationship between these variables.   

Background   

Previous research about this subject shows a negative association between female 
education and fertility rate. According to the National Center for Biotechnology website, 
the average number of births in Egypt decreases with educational achievement. The NCB 
report also shows that, on average, women with no education have 3.51 births in their 
lifetime. In comparison, women with primary education have 3.21 births, women with 
secondary education have 2.84 births, and women with higher education have 2.67 births 
in their lifetime. According to this statistic, lower fertility rates occur with higher 
education levels. Although the average number of births is nearly three per woman, they 
often have anywhere from 0 to 11 births each (SSM Popul Health. Dec 9, 2019).   

There are also other concerns, including child marriage and health issues. Early marriages 
often lead to limited schooling, increased fertility rate, and poverty (Rand Lateef, 2021); 
in pre-war Syria, 15% of women between the ages of 20 and 25 were wed before they 
were 18 years old. Also under investigation is how fertility rates vary in countries 
depending on their proximity to Europe. For example, Malta is one of the non-Islamic 



countries in the North Africa region. According to the Macrotrends data, Malta's fertility 
rate is 1.4 in 2020. In the meantime, the fertility rate in Libya, which closely neighbors 
Malta, is 2.3. Both countries are in the same region but have different fertility rates. 
These variations due to location are of special interest and, therefore, will be more 
heavily researched in the continuation of this project.  

Research Questions  

I collected the data from World Bank, and I want to learn about:  

1.​ What kind of relationship exists between women's education versus female 
fertility rate?   

2.​ Can a country's female employment level reduce the female fertility rate?  
3.​ Has the marriage indicator score improved over the years, and is there any 

relationship with the fertility rate?    
4.​ When women have more rights in marriage, the workplace, and society, is it 

related to the fertility rate?   
5.​ Do non-Muslim countries from the MENA show a significantly different fertility 

rate pattern than Muslim countries?  
6.​ What are the coefficients of all significant independent variables for the predicted 

fertility rate in the regression model?  

Data Description  

This data is from https://www.worldbank.org/en/home. The World Bank is an 
international financial institution that provides loans and grants to the governments of 
low- and middle-income countries to pursue capital projects. In this dataset, I will 
research how education, workplace environment and marriage life's relationship with 
women's fertility rates.   

This data represents the time between 2003 to 2020. There are 230 observations and a 
total of 14 variables. There are 20 different countries in the Middle East and North 
Africa. My variables are:  

   

●​ Years: Between 2003-2020  
●​ Country: 20 different countries in the Middle East and North Africa   
●​ School enrollment, secondary, female (% gross)  
●​ A woman can get a job in the same way as a man (0: No, 1: Yes)  
●​ Employment to population ratio, 15+, female (%)  
●​ The law mandates equal remuneration for females and males for work of 

equal value (0: No, 1: Yes)  
●​ A woman can be head of household in the same way as a man (0: No, 1: Yes)  
●​ A woman can obtain a judgment of divorce in the same way as a man (0: No, 

1: Yes)  
●​ A woman has the same rights to remarry as a man (0: No, 1: Yes)  

https://www.worldbank.org/en/home


●​ The law is free of legal provisions that require a married woman to obey her 
husband (0: No, 1: Yes)  

●​ Marriage indicator score: which assesses legal constraints related to 
marriage, obedience, divorce, and domestic violence. A higher score means 
higher freedom for women in their social and economic life. (0-100)  

●​ Fertility rate, total (births per woman)  
●​ There is legislation on sexual harassment in employment (0: No, 1: Yes)  
●​ Islamic countries (0: No, 1: Yes): re-coded from countries in most people are 

Muslim. I will use this variable in my hypothesis test.  

  

Analysis and Results  

Descriptive Statistic 

In 2003, the mean was 3.19 and the median was 2.90 in the fertility rate variable. The 
highest frequency of fertility rate is between 2 and 3 childbirths. However, some 
countries, such as West Bank Gaza and Yemen, are between 5 and 6 total childbirths. The 
standard deviation of the fertility rate is 1.14. The lowest fertility rate is 1.48, belongs to 
Malta, and the highest fertility rate is 5.81 belongs to Yemen Republic. 

The mean secondary school enrollment for females was 78%, the mean of fertility rate 
was 3.19 children and 15 and older female employment ratio to the population was 22%. 

Another variable is the marriage indicator score (0-100), which assesses legal constraints 
related to marriage, obedience, divorce, and domestic violence. A higher score means 
higher freedom for women in their social and economic life. The mean of marriage 
indicator score is 14.12.  

The mean of categorical variables is (0=No, 1=Yes);  

●​ A woman can get a job in the same way as a man variable is 0.47,   
●​ The law mandates equal remuneration for females and males for work of equal 

value is 0.17  
●​ A woman can be head of household in the same way as a man is 0.29  
●​ A woman can obtain a judgment of divorce in the same way as a man is 0.05  
●​ A woman has the same rights to remarry as a man is 0  
●​ The law is free of legal provisions that require a married woman to obey her 

husband is 0.29   
●​ There is legislation on sexual harassment in employment is 0.17  

However, in 2020, the mean fertility rate decreased by 33% to 2.39. The median is 2.5, 
and the standard deviation is 0.75. The frequency of fertility rate is mostly between 2.5 
and 3 childbirths. The maximum fertility rate in West Bank Gaza was around 3.5 
children, and the minimum fertility rate did not change. It is still Malta but decreased to 
1.13 from 1.48 total fertility rate. 



School enrollment increased to 91.97%. The marriage indicator score also has a similar 
pattern. Our score increased from 14.11 to 42 from 2003 to 2020. Fifteen years and older 
female employment ratio to population increased to 27% from 5%.  

The mean of my other categorical variables is (0=No, 1=Yes);  

●​ A woman can get a job in the same way as a man variable increased from 0.47 to 
0.7,   

●​ The law mandates equal remuneration for females and males for work of equal 
value increased from 0.17 to 0.70,  

●​ A woman can be head of household in the same way as a man increased from 0.29 
to 0.6,  

●​ A woman can obtain a judgment of divorce in the same way as a man increased 
from 0.05 to 0.1  

●​ A woman has the same rights to remarry as a man increased from 0 to 0.1  
●​ The law is free of legal provisions that require a married woman to obey her 

husband increased from 0.29 to 0.6  
●​ There is legislation on sexual harassment in employment increased from 0.17 to 

0.7  

Every single variable in our dataset in the MENA region shows that women's economic, 
educational, and social freedom improved between 2003 and 2020. The mean fertility 
rate also decreased from 3.19 children to 2.39 children.  

Correlation Test  

I conducted a correlation test of fertility rate with independent variables in all years 
between 2003 and 2020. All of the independent variables are significant and have a 
negative relationship with the fertility rate. The strongest negative relationships are 
school enrollment and employment. Both of them have -0.47 negative correlation 
coefficient with the fertility rate. It means that when school enrollment increased, fertility 
rates decreased. There is a same relationship between employment and fertility rate as 
well. The Other variables of the correlation test results;  

●​ Marriage indicates score; -0.41  
●​ A woman can get a job in the same way as a man; -0.25  
●​ The law mandates equal remuneration for females and males for work of equal 

value; -0.27  
●​ A woman can be head of household in the same way as a man; -0.13  
●​ A woman can obtain a judgment of divorce in the same way as a man; -0.36  
●​ A woman has the same rights to remarry as a man; -0.34  
●​ The law is free of legal provisions that require a married woman to obey her 

husband; -0.36  
●​ There is legislation on sexual harassment in employment; -0.31  
●​ A woman can get a job in the same way as a man: -0.25  
●​ There is legislation on sexual harassment in employment: -0.32  



Hypothesis Test 

One of the research questions is whether non-Islamic countries in the MENA have a 
different pattern from the Muslim countries in the region. I created a variable indicating 
whether the majority of the country is Muslim. Out of 20 different countries, I have only 
two countries that are not Islamic which are Israel and Malta. I gathered data for these 
countries for every year between 2003-2000. The rest of the countries in another cluster 
include all years between 2003 and 2020. The first hypothesis is; is the fertility rate in 
non-Muslim countries significantly lower than Muslim countries' fertility rates (95% 
confidence level)?   

●​ Welch Two Sample t-test shows the p-value is 4.946e-06, which is the null 
hypothesis rejected. There is strong evidence that non-Muslim countries have 
significantly lower fertility rates than Muslim countries. The mean of non-Muslim 
countries' fertility rate is 2.19, and that of the Muslim countries is 2.99. We are 
95% confident that true fertility differences mean differences of two groups is less 
than or equal to –0.53 with a t value of –5.13.  

●​ Another question is; since fertility rates are highly correlated with the school 
enrollment variable, let's check whether the school enrollment variable is 
significantly higher in non-Muslim countries than in Muslim countries. I applied 
for the same Welch Two Sample test (95% confidence level), but this time I am 
looking for greater value instead of lower. The P-value is 2.2e-16. So, there is 
strong evidence that the school enrollment variable in non-Muslim countries is 
significantly higher than the Muslim countries. Again, the null hypothesis is 
rejected.  

●​ The result of the female employment variable and marriage indicator score in 
non-Muslim countries was also significantly higher than in Muslim countries with 
p-score 2.2e-16 and 2.2e-17.  

Multiple Linear Regression  

I used multi-variate linear regression in all countries in every year between 2003-2020. 
The dependent variable is the fertility rate, and independent variables are school 
enrollment, job opportunities for females, female employment rate, equal work 
conditions, being head of household rights, divorce equality, remarrying equality, legal 
rights for not obeying husband, marriage indicator score, and law for protecting sexual 
harassment.  

The intercept of the dependent variable is 4.63. When every independent variable is zero, 
the predicted fertility rate is 4.63  

The regression output shows that only school enrollment, total employment, equal work 
condition, divorce equality, and marriage indicates scores are below 0.05. I only consider 
these variables as significant independent variables.  



The F statistic is 19.64 with a p-value is 2.2e-16, which indicates that our model is 
statistically significant. The multiple R-squared is 0.47, which indicates that the model 
explains 42% of the variance in the dependent variable with these independent variables. 
The residual standard error is 0.69.  

Our equation is;  

Y=4.63 - 0.01*(X1) - 0.01*(X2) - 1.01*(X3) - 1.57*(X4) + 0.02*(X5)  

●​ Y= Fertility rate, total (births per woman)  
●​ X1= School enrollment, secondary, female (% gross)  
●​ X2= Employment to population ratio, 15+, female (%)  
●​ X3= The law mandates equal remuneration for females and males for work of 

equal value (0: No, 1: Yes)  
●​ X4= A woman can obtain a judgment of divorce in the same way as a man (0: 

No, 1: Yes)  
●​ X5= Marriage indicator score (0-100)  

  

Our intercept is 4.63, and while holding other variables constant;  

●​ Each percentage-point increase in school enrollment decreases the predicted 
fertility rate by 0.01  

●​ Each percentage-point increase in employment variable decreases the predicted 
fertility rate by 0.01  

●​ When "the law mandates equal remuneration for females and males for work of 
equal value" is 1 or "Yes"; the prediction of fertility decrease by 1.01  

●​ When "A woman can obtain a judgment of divorce in the same way as a man 
value" is 1 or "Yes"; the prediction of fertility decrease by 1.57  

●​ Each increase in marriage indicates score, also increases the predicted fertility rate 
by 0.02  

Conclusion  

The first question's answer in our dataset is that there is a negative relationship between 
women's education and fertility rate. It means that the predicted fertility rates are 
decreased when women are educated. We have also seen a similar pattern with education 
versus the fertility rate for the second question. When women work more, there is less 
fertility rate. In the correlation test, women's workplace and marriage environments had a 
negative relationship with the fertility rate. However, only divorce rights and equal work 
condition variables were significant in the regression model. Also, non-Muslim countries' 
fertility rates and Muslim countries in the MENA region are undoubtedly significant 
differences. Besides the variables I used, other variables would be strongly related to 
fertility rates, such as the healthcare system, economic size, female birth-control habits, 
etc. I did not include those variables in the dataset. 
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