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Human Capital Development: A Look at the Impacts of Adolescent
Fertility and Urbanization on Education Attainment
Abstract

The paper examines the impact of adolescent fertility rate on tertiary educational attainment of populations
aged 25 and above in 116 nations, divided into high income, upper-middle income and lower-middle income
economies under the World Bank's classification. It looks at this relationship while also studying the impact of
urbanization on educational attainment. The reason why the relationship between adolescent fertility rate,
urbanization and population with tertiary schooling is of interest is because most research associated with
fertility rate and education focuses on the relationship between primary education and fertility, not on the
level of impediments for higher education that relates to adolescent fertility rate and urbanization. It would be
reasonable to think that higher education postpones parenthood and decreases the number of children a
woman would have in their adolescent years. However, this research examines this relationship in the opposite
direction to provide some observations on adolescent fertility and urbanization's impact on educational
attainment in a global perspective.
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Human Capital Development: A Look at the Impacts of Adolescent
Fertility and Urbanization on Education Attainment
Ling Zheng
I. INTRODUCTION
  
concern for many of the least developed countries
in the world. Among the nations with relatively high
adolescent fertility, they also share a common trait
of low educational attainment in terms of tertiary
schooling. According to the World Bank, in 2010,
 ʹͲǤͷΨǡ
highest among all reported nations (World Bank,
World Development Indicators, 2018). Similarly,
ǡ       
had the highest adolescent fertility rate in the world
ͳͲΨǡǦ
low 3% population with tertiary schooling. All of
 ϐǦ
 Ǧ  Ǥ
Young women in developing countries tend to have
 ǡ
ages of 15 and 19, and women who were pregnant
         
   Ǧ
uting family worker. Ultimately, their children would
  
in the future. This would impede the family’s chancǦ
es of getting out of poverty or engaging in the formal
economy. Research consistently showed that higher
education level tends to lower fertility rates due to
higher opportunity cost for women with higher eduǦ
ǤǦ
ucation level, countries such as Japan with a 100%
primary school enrollment had a total fertility rate
of 1.3 children per woman, while on the other end

of the spectrum, Eritrea only had a 35.7% primary
 ͶǤ
   ȋ ǡ ʹͲͳͳȌǤ   Ǧ
nological advancements and automation coming at
 ǡϐ 
  
 Ǧ      
growth. Countries must improve their population’s
skill levels through proper education.
This paper examines the impact of adolescent
fertility rate on tertiary educational attainment of
  ʹͷ    ͳͳ ǡ Ǧ
    ǡ Ǧ   
Ǧ       
ǯ ϐ Ǥ     
        
educational attainment. The reason why the relaǦ
 ǡǦ
tion and population with tertiary schooling is of inǦ
   Ǧ
tility rate and education focuses on the relationship
 ǡ
level of impediments for higher education that reǦ
 Ǥ 
 
      
of children a woman would have in their adolescent
years. However, this research examines this relaǦ
tionship in the opposite direction to provide some
      Ǧ
ǯ  
perspective.
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II. LITERATURE REVIEW
     
       
economists numerous times. It was Gary Becker
who pioneered the concept of human capital in EcoǦ
    ǦͳͻͲͲǯǤ    
  ǡ   Ǧ
ǡ ǲ Ǧ
ǳ ǲ   ǳ
ȋ ǡͳͻͲȌǤ   Ǧ
tion of income, child costs, knowledge, uncertainty
ȋ ǡͳͻͲȌǤ ϐ
on human capital, proposing that the quality of the
children is directly related to the amount of investǦ
Ǧ  ǦǤǡ
more children one chooses to have, the lower qualǦ
   ȋ Ǣǡͳͻ͵ȌǤ
 ǯ     
work for many economists in development studies.
 ǡ    
adolescent fertility and educational attainment of
 Ǧ
rections. Some economists argued fertility as a funcǦ
tion of education, and some in the other direction.
ǣǲ
in income, the decline in the relative price of leisure
goods and increase in educational attainment in the
process of development speed up the demographic
 
ǳȋ Ǧ
dev, 2011). Galindev argued that children were a
   ǡ    
levels among mothers were one of the factors for
low fertility. The focus of this research, however,
examines education as a function of fertility and urǦ
ǡ         
indicator of income level and development. On top
of that, this research will expand to less developed

countries where high fertility still remains a pressǦ
ing issue.
 ǯ 
through empirical studies. An example of earlier
     ǯ  ǡ ǲ
  ǯǦ
  ǡǳ   ͳȌ
ϐǡ ǢʹȌ
the effect of most educational attainment depends
ϐǢ͵Ȍ  Ǧ
  
          
counterparts (Waite and Moore, 1978). Waite and
Ǧ
 
Women to create a regression examining educationǦ
       ϐ Ǧ
ǡ ǡ ǡ
high school curriculum, and parent’s educational
goal etc. Waite and Moore’s model also considered
           
 Ǥ
       Ǧ
cluded that the impact on women’s educational atǦ
ǲ
 Ǧ       ǳ ȋǦ
Ǣ ǡ ͳͻͻȌǤ   
        
     Ǥ 
argued that while early pregnancy does impede
a woman’s chance of achieving higher educationǦ
 ǡ  Ǧ 
women’s educational readiness would have more
  ǡǦ
ǡ Ǧ  ǡ Ǧ
    Ǥ    
ǯǡ  
    ǯ  Ǧ     
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   Ǥ ǡ  
         
    ʹͲͳͷ   
from the Demographic and Health Survey Program
(DHS) of Cameroon. Their OLS regression found that
adolescent motherhood led to a 0.5 to 3.5 years of
  ȋǦ
ǢǡʹͲͳͷȌǤ
    ǡ   

fertility and educational attainment. This research
       
     ǯ  
on educational attainment levels in various country
Ǥ ǡ
       Ǧ
      Ǥ ǡ
unlike the previous studies that focused on fertility
   ǯ        ϐ 
ǡ        Ǧ
ysis of adolescent fertility and educational attainǦ
Ǥ    ǡ    
ǯ Ǧ
ucational attainment levels. Since many developing
economies have a relatively larger rural population
 ǡϐ 
 
with tertiary schooling.
III. DATA AND METHODS
To explore the impacts of adolescent fertility rate
 Ǧ
ing, data was retrieved from the World Development
Indicators (World Bank, 2018). The dataset containǦ
 ʹͷ
with some tertiary education was sourced from the
Ǧ 
    Ǧ

 Ǥȋ  ǡ
2018). This dataset contained the percentages reǦ
 
nation in 2010 and was collected every 5 years with
ʹͲͳͲ     Ǥ   
  ȋ  ͳǡͲͲͲ   ͳͷǦͳͻȌ
   ȋ Ȍ  ʹͲͳͲ 
were sourced from the World Bank where they are
collected annually. Adolescent fertility rate is deǦ
ϐͳǡͲͲͲ
ͳͷǦͳͻǤ        Ǧ
ϐ
 ϐ Ǥ
      ǡ ʹͲͳͲ
was selected as the sample year for this research.
Moreover, some data transformations were conǦ
ducted to prepare for the analysis. To ensure all variǦ
ǡ 
ͳͲ 
 ǡ 
1,000 women. To prevent the data set from skewing
  ǡ    Ǥ  Ǧ
ple, Guatemala only had 0.02% of their population
with some tertiary schooling education while the
mean for population with tertiary schooling for upǦ
Ǧ     
ͳ͵ΨǤ ǡǡ
Senegal were also removed as outliers of the dataǦ
set. In addition, there are various incomplete data
 Ǥ  ǡǦ 

tertiary schooling. Thus, countries without complete
data from all three datasets were removed. In order
 
   ǡ    Ǧ
tiary schooling, the sampled countries were divided
   
ǯ ϐ ǣǦ  Ǧ
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ȋ ȋ  Ȍ 
̈́ͳʹǡͲͷȌǡǦǦ  
ȋ   ̈́͵ǡͺͻ̈́ͳʹǡͲͷͷȌǡ
ǦǦ    ȋ    
 ̈́ͻͻ  ̈́͵ǡͺͻͷȌ ȋ  ȌǤ
ͳ   Ǧ
Ǥ   ǡ Ǧ  ǡ  Ǧ
ǡ        
population while maintaining the lowest average
 Ǥ Ǧ  
the highest mean in tertiary schooling population at
ʹͶǤ͵ͺΨǡǡǦ  Ǧ
try, had the highest tertiary schooling population at
ʹǤͲʹΨǤ ǡǦǦ
  Ǧ     
       ͶǤͺΨ
 Ǥ͵ͺΨ  Ǥ ǡ  Ǧ 
ǡͳͲͲΨǤǦ
 ʹ    ǡ   
        Ǥ  
snapshot, graphs 1 to 4 show that tertiary schooling
and adolescent fertility had a negative correlation,
and the strength of this relationship varied across
income groups.
ǡ    
      Ǧ
Ǥ 
 
in the studies of development economics. However,
 Ǧ
sis of educational attainment, this study would proǦ

affect a country’s educational attainment levels. UnǦ
fortunately, the datasets could not account for any
cultural differences among nations, such as women’s
social status or expectations from society that could
impact the typical marriage age in each nation. In
ǡ

  Ǧ  
she had a child during her adolescent years, simply
  
systems in place, such as government grants and
  Ǥ    ǡ Ǧ 
economies would not have the adequate support
systems in place that can support the woman as
well to continue higher education while raising a
Ǥ ǡ        
 
female, which might vary across countries.
Ultimately, multiple linear regressions are run
      Ǧ
 ǡ
population with tertiary schooling. The independent
  
population. Population with tertiary schooling is the
Ǥ 
Ǥ Ǧ
ǣ
ȋȌεȽήȾ1 Adolescent Fertility (Fert)

ήȾ2ȋȌήɂ

ͶǦ ǡǦ
ǦǦ ǡǦǦ ǡ
countries as a group, the logarithmic values of all

ǦǦ  
to induce linearity.

IV. RESULTS
A total of 4 linear regressions were ran using
ǣ
εȽήȾ1 ήȾ2ήɂ

Each of the linear regression ran represented
Ǧ 
ȋαͷͳȌǡ ǦǦ  ȋα͵ͷȌǡ ǦǦ

The Park Place Economist, Volume XXVII
113

Zheng

   ȋα͵ͲȌǡ    ȋαͳͳȌǡ Ǧ
 Ǥϐ
ͶǤ
ǡ ͶǡǦ
   Ǧ      Ǧ
 ϐ  ϐ ͳͺǤͳͷ
 ǦʹǤͳͶǡ  Ǥ    
the population percentage that would receive some
        
population were 0. The magnitudes of the intercepts
Ǧ  
    Ǧ  Ǧ
countries.
In addition, adolescent fertility rate was statisǦ
  ϐ        
Ǧ  Ǥ ǡ Ǧ Ǧ
come countries had a higher degree of statistical
ϐ   ϐ  Ǧ
Ǧ  Ǥ ǡ
ϐ  ǡ ϐ  
fertility were negative, which supports the hypothǦ
esis that adolescent fertility and educational attainǦ
ment have a negative relationship regardless of inǦ
Ǥ ϐ  
ǦͳǤͷ͵ͷǡǦͲǤͳͳǦͲǤʹͶͶǦ ǡ
Ǧ    Ǧ  
ǡ Ǥ ͳΨ Ǧ
 Ǧ  ǡǦ
 ͳǤΨ
decrease. Likewise, for every 1% increase in adolesǦ
ǡǦ  
ͲǤΨ 
 Ǥ ϐ  
ǦǦ
Ǧ      ͲǤͺͲǡ
  ϐ       
 ϐ Ǧ 
countries.

On the other hand, the results supported the
      Ǧ
tionship with educational attainment, since all coǦ
ϐ      Ǥ 
ϐ   Ǧ ǡ Ǧǡ Ǧ
Ǧ     ͲǤͳͳͶͳǡ ͲǤ͵͵ͻǡ
ͲǤͻͻ͵  ͳǤʹͲͷǡ  Ǥ   Ǧ
 ϐ      Ǧ
  Ǥ ǡ     
ϐ ǦǦ
dle countries in order to achieve higher educationǦ
 Ǥ   ǡ  ϐ  
      ϐ 
Ǧ  ǡ 
ǡ Ǧ
 ͳͲͲΨǤǦ
ǡ       
ϐ      Ǥ
ǡ ϐ Ǧ
 ϐ ǦǦ
  Ǥ  Ǧ   Ǧ
ǡ ͳͲΨǡ
population with tertiary schooling would increase
͵ǤͶΨǡǦ  ǡ
ͳͲΨ        
 ͺΨǤ
ǡ    ϐ    Ǧ
  ϐ     
Ǥ   Ǧ  Ǧ ǡ
ǦǡǦ 
0.0539, 0.2109, 0.4223 and 0.4738, respectively.
ǡǦ  ǡǦ
ear regression model employed in this study could
only account for 5% of variations in population with
  Ǥ ǡ  Ǧ 
Ǧ  ǡ  Ǧ
count for 21% and 42% of the variations, respectiveǦ
ly. There was also an issue of high standard errors.
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Ǧ ǡǦǡ
Ǧ     ͳͳǤͲͶǡ ͻǤͶͲǡ
ͲǤʹͲǤǡ Ǥ
actual population with tertiary schooling could deǦ
viate 11.04% from the predicted percentage for the
Ǧ  ǡ      
11% of the population means millions of people.
ǡ     Ǧ Ǧ
come was relatively large. The high standard errors

Ǥǡ
Ǧ ǦǦ  Ǥ

  ǡ Ǧ
ǦǦ  ǯǦ
ǦͲǤͲͳͶͶͲǤͲǡ
 Ǥǡ Ǧ 
rejected the null hypothesis of homoscedasticity at
ͳͲΨϐ   
 ϐ  Ǧ
 Ǥǡǡ
regressions for these 2 country groups were run in
ϐ  Ǥ

V. CONCLUSION
Even though the linear regression model was
    Ǧ  ǡ  Ǧ
Ǧ  Ǧ
  
population on population with tertiary schooling.
ϐ  Ǧ
ǯ        ǦǦ
        ϐ 
      ϐ 
    ͲǤ͵͵ͻ   Ǥ Ǧ
ǡ       Ǧ
ǯ ϐ  ϐ 
Ǧ  Ǥ ǡǦ

ry schooling had a negative relationship with adoǦ
 ǡǡ
  Ǥ  ϐ  
 
Ǧ  Ǧ
ͲǤͺͲǤ
ǡϐ Ǧ
vious literature regarding adolescent fertility. Waite
Ƭ  ȋͳͻͺȌ     
ϐǡ 
    Ǥ ǡ  Ƭ
Ahidjo (2015) found that teenage motherhood led
to 0.5 to 3.5 years less in the schooling of these teenǦ
age mothers. Both of these empirical studies were
ϐ  
adolescent fertility has a negative relationship with
educational attainment. Though not a direct comǦ
ǡ  ǯ  
       
ϐ  ǯ ȋʹͲͳͳȌ ǡ  
rise in income would increase educational attainǦ
ǡ      Ǧ
 
ǦǦ
oping countries.
ǡ  
 Ǥ        
 Ǧ  Ǧ
ital and development, such as primary and secondǦ
ary schooling completion rates, cost of education,
gross national income, and government investments
  Ǥ       
        ǡ
   Ǧ
stances. In addition, other than a linear regression
model, future researchers could also consider doing
a time series analysis of educational attainment to
 Ǧ
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ment scene.
Ultimately, this research concluded that no uniǦ
versal policy recommendations would suit all the
       
attainment. Countries, depending on their income
and development levels, have different drivers for
higher educational attainment. While adolescent
       Ǧ
         ǡ
 
Ǥ ǦǦ
Ǧ  
  ǡ
more people from the rural area could move into
 Ǥ ǡ
    Ǧ   
 
 ǡ Ǧ
      ϐ   
tertiary schooling in these richer countries. It would
  ϐ       Ǧ
 ǡ 
adolescent fertility’s negative impact on educational
Ǥ  Ǧ
portunity costs of having a child for young women
  Ǧ
tunities for women or making education more afǦ
 Ǥ 
done to promote tertiary schooling, research must
  Ǧ
derstand the situation in each country or even down
to the local community level.
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APPENDIX
Table 1: List of Countries in Sample

Table 2: Summary Statistics

The Park Place Economist, Volume XXVII
117

Zheng

Graph 1: Tertiary Schooling and Adolescent
Fertility - All Countries

Graph 2: Tertiary Schooling and Adolescent
Fertility - High-Income

Graph 3: Tertiary Schooling and Adolescent
Fertility - Upper-Middle-Income

Graph 4
3: Tertiary Schooling and Adolescent
Fertility - Lower-Middle-Income

Table 3: Estimation Results of Linear Regression (2010)
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ďĂƐĞͬĂƌƟĐůĞƐͬϵϬϲϱϭϵͲǁŽƌůĚͲďĂŶŬͲĐŽƵŶƚƌǇͲĂŶĚͲůĞŶĚŝŶŐͲ
ŐƌŽƵƉƐ
tŽƌůĚĂŶŬ͕tŽƌůĚĞǀĞůŽƉŵĞŶƚ/ŶĚŝĐĂƚŽƌƐ͘;ϮϬϭϴͿ͘ĚŽůĞƐͲ
ĐĞŶƚĨĞƌƟůŝƚǇƌĂƚĞ;ďŝƌƚŚƐƉĞƌϭ͕ϬϬϬǁŽŵĞŶĂŐĞƐϭϱͲϭϵͿ
ĂƚĂĮůĞ͘ZĞƚƌŝĞǀĞĚĨƌŽŵŚƩƉƐ͗ͬͬĚĂƚĂ͘ǁŽƌůĚďĂŶŬ͘ŽƌŐͬ
ŝŶĚŝĐĂƚŽƌͬ^W͘K͘d&Zd
tŽƌůĚĂŶŬ͕tŽƌůĚĞǀĞůŽƉŵĞŶƚ/ŶĚŝĐĂƚŽƌƐ͘;ϮϬϭϴͿ͘hƌͲ
ďĂŶƉŽƉƵůĂƟŽŶ;йŽĨƚŽƚĂůͿĂƚĂĮůĞ͘ZĞƚƌŝĞǀĞĚĨƌŽŵ
ŚƩƉƐ͗ͬͬĚĂƚĂ͘ǁŽƌůĚďĂŶŬ͘ŽƌŐͬŝŶĚŝĐĂƚŽƌͬ^W͘hZ͘dKd>͘/
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