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This lecture 

1.  A little bit of philosophy 
2.  World Population over time, across space 
3.  Nature of population growth, definitions 
4.  The structure of world population 
5.  Population inertia and an overlapping 

generations model 
6.  Dependency Ratio and Demographic Dividend 
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Total Utility or Average Utility 

n  Suppose we could measure utility and add it up 
n   Like good utilitarians we want to maximize 

utility of society. 
n  What should we maximize? 

q  The average utility 

q  The total utility 
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Average Utility 

 
n  Poverty rates, GDP per capita, HDI are ways to 

think about some sort of average utility 
n  They do not depend on the number of people. 
n  But average utility has its dark side: 

q  We can improve average utility by killing those with 
less utility than the average. 

q  One way to eradicate poverty (an SDG) would be for a 
plague to wipe out the poor. 
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Total Utility 

n  Total utility implies that more utility is better 
n  Summing over population, but not dividing by 

population, so even very unhappy people add to 
total 
q  As long as better alive than dead, add to total 

n  Implies a very large population optimal 
q  (Optimum population is where the marginal person’s 

utility is equal to the costs imposed on everyone else by 
her existence) 
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Different conceptions of society 

n  As read Todaro and Smith, keep in mind Average 
Utility versus Total Utility 

n  Different conceptions of what makes a good 
society 

n  At heart disagreements over the “Population 
Question” and Population Growth, usually come 
down to disagreements over Total Utility versus 
Average Utility. 
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Which world is better? 

n  A world with many, many people, many poor, 
living cramped lives. Lots of pollution. 
q  Key question: Does the environment, and other species 

have a value here? 
n  A world with fewer people and fewer poor, better 

environment.  
q  Key question: Who will die (or not be born) so the rest 

can be better off? 
n  Overall question: Are these false tradeoffs? 

7 



Population growth and development 

n  Population growth is a contemporary developing 
country phenomenon. 
q  Almost all population growth is currently in developing 

countries 
n  But population growth occurred in currently 

developed countries first 
n  By definition: GDP per capita increases if GDP 

increases faster than population 

8 



Income and population 

9 



World Population has been increasing 

n  Initial world population increased very slowly, 
with frequent setbacks, and long periods of 
approximately zero growth 

n  Since 1800 population growth has accelerated 
n  Rate of growth increased again after 1950, 

peaking in the 1970s 
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World population growth 
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World Population Growth 
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Doubling Times 
n  An easy way to think about growth is the length of 

time to double. 
q  With exponential growth, doubling takes place after 

approximately: (70)/(growth rate). 
q  So a growth rate of 2% doubles population in 35 years 

n  China is growing its GDP at around 10% (if we 
believe the numbers). 
q  (How long does it take the Chinese economy to double?) 
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Birth Rates and Death Rates 

n  Typically measured in 1000’s 
q  Crude Birth Rate (CBR): Total live births per 1000 

population in a given year 
q  Crude Death Rate (CDR): Total deaths (not counting 

infant mortality) per 1000 population in a given year 
n  Crude because they do not take into account age 

structure of population 
q  A nursing home will typically have a very high crude 

death rate, and a very low crude birth rate, even if the 
residents of the nursing home are more healthy than 
average (for age) and had more children than average. 

14 



What caused sudden acceleration? 

n  Decompose population growth 
 

n  Lots of ways to be stable: high birth rate and high 
death rate, low birth rate and low death rate. 
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CDR and CBR 
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CDR and CBR movement over time 
http://graphs.gapminder.org/world/#$majorMode=chart$is;shi=t;ly=2003;lb=f;il=t;fs=11;al=30;stl=t;st=t;nsl=t;se=t$wst;tts=C
$ts;sp=6;ti=1953$zpv;v=0$inc_x;mmid=XCOORDS;iid=tHyj-2jRvK3CCNJOc5Vm-HQ;by=ind$inc_y;mmid=YCOORDS;iid=tUSeGJOQhafugwUvHvY-wLA;by=ind
$inc_s;uniValue=8.21;iid=phAwcNAVuyj0XOoBL_n5tAQ;by=ind$inc_c;uniValue=255;gid=CATID0;by=grp
$map_x;scale=lin;dataMin=1.508;dataMax=45$map_y;scale=lin;dataMin=6;dataMax=58$map_s;sma=49;smi=2.65$cd;bd=0$inds= 



CDR and CBR 1960, 1980, 2000 
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Demographic transition 
n  Demographic transition: change from stable population 

with high birth rates and high mortality rates, to a new 
stable population with low birth rates and lower mortality 
rates, often with a period of high population growth in 
between  

n  The countries in “West” went through Demographic 
Transition earlier (and had lower birth rates to start with) 
q  So when income started growing, income per person could grow 

as well 
q  Proximate cause for growing income per person: Income growth 

is greater than population growth 
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Demographic transition: Western Europe 
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Demographic Transition 
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CDR and CBR movement over time 
http://graphs.gapminder.org/world/#$majorMode=chart$is;shi=t;ly=2003;lb=f;il=t;fs=11;al=30;stl=t;st=t;nsl=t;se=t$wst;tts=C
$ts;sp=6;ti=1953$zpv;v=0$inc_x;mmid=XCOORDS;iid=tHyj-2jRvK3CCNJOc5Vm-HQ;by=ind$inc_y;mmid=YCOORDS;iid=tUSeGJOQhafugwUvHvY-wLA;by=ind
$inc_s;uniValue=8.21;iid=phAwcNAVuyj0XOoBL_n5tAQ;by=ind$inc_c;uniValue=255;gid=CATID0;by=grp
$map_x;scale=lin;dataMin=1.508;dataMax=45$map_y;scale=lin;dataMin=6;dataMax=58$map_s;sma=49;smi=2.65$cd;bd=0$inds= 



Demographic transition: Developing World 
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Population Structure 

n  Growing population has two important changes in 
the structure of the world population 
q  Geographical Distribution: the world is becoming more 

populated by currently developing countries 
q  Age Distribution: A growing population produces a lot 

of young people (and if it stops growing, eventually a 
lot of old people). 
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World Population Distribution by Region 

23 



Age Structure 

24 



Age Structure in Urban and Rural India 

25 

Urban Rural 

Source: Fulford calculations from NSS 1999-2000 



Age Heaping (Rural India 1999) 
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Inertia of population growth 

n  Growing populations have lots of young people 
n  Young people have lots of children when they are 

young 
n  Taken together, these imply that even if everyone 

in the world were to suddenly switch to two child 
(replacement) families population growth would 
continue for a long time 

n  There is a great deal of inertia in population 
growth. 
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Population growth will continue 
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Dependency Ratio 

n  A young population not only produces more 
children, it also works harder and more 
q  Dependency ratio: The fraction of non-working 

population (elderly and children) to working population 
n  Countries with a high dependency ratio have 

many non-producing mouths to feed, and so GDP 
per capita tends to be lower 
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Demographic Dividend 

n  Developing countries, which until recently had 
high dependency ratios (lots of children) now 
have lots of working adults 
q  High productivity, many people working compared to 

population 
q  May account for 1/3 or more of Asian tigers’ gains 

(and possibly also for China, although it will soon 
emerge on the other side of demographic dividend) 

n  Russia and Japan are on the other side: few young 
people, lots of old, and a declining economy 

n  US fairly stable because of immigration 
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