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Population 
Hominids first appeared in the Neogene Period, 

about 3.5 M years ago. 
 

Identifiable cultures started  
10-20,000 years ago.  
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World population through history 

Abrahamic  
Era 



Population ! !250 million !500 million !1 billion !2 billion !4 billion !8 billion? !16 billion???!
Year ! !950 !1600 ! 1802 !1928 !1974 !2024?!
Years to double ! ! 650 ! 202 !126 ! 46 !50 !60 !!
 
Annual growth rate(% /yr)  ! 0.11 ! 0.34 !0.55 !1.51 !1.28 !1.14!
!
!
Population(billions) ! !1 !2 !3 !4 !5                6                 7!
Year ! ! !1804 !1927 !1960 !1974 !1986          1999            2011!
Years ! ! !3.5M !123 !33 !14 !12              13                12!
Annual growth rate(% /yr) !0.44 !0.54 !1.22 !2.21 !1.75           1.62             1.14!

20th Century growth rate was  
“super exponential” up to about 1975.   

Now it is linear at about 1 billion/(12 years) 

Population doubling 

Table: upper – time to double 

Table: lower – time to add another billion 
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20th Century growth rate was “super exponential” 

Population doubling time 
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Causes of 
death 

“Saeculum XX” 
(aka 20th century) 

To compare rates, 
divide by ~20.  
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Earth at night: humans everywhere 

Moral: No good invention (e.g. the light bulb) fails to have an impact! 
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Population 
Background on population 

Past, present & future 

Recommend TED talks by Hans Rosling, Swedish Dr., academic, statistician, lecturer 
 
 http://www.ted.com/talks/hans_rosling_on_global_population_growth?language=en  
 
http://www.ted.com/talks/hans_rosling_religions_and_babies?language=en  
 
http://www.gapminder.org  
 
 
Population pyramids  
http://www.worldlifeexpectancy.com/united-states-population-pyramid  
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Population 

Current status 



Population density 



Where is the growth now? 

Scale: % growth per annum (ZPG = 0) 

% 



Population growth by region 



Failed states index 2013 
Failed States according to the "Failed States Index 2013” of Foreign Policy   

Alert          Warning                    Stable               Sustainable       



Failed states 
•  Somalia 
•  Congo (D. R.) 
•  Sudan 
•  South Sudan 

•  Chad 
•  Yemen 
•  Afganistan 
•  Haiti 
•  Central African 

Rep. 
•  Zimbabwe 

•  Iraq 
•  Cote d’Ivoire 
•  Pakistan 
•  Guinea 
•  Guineau 

Bissau 
•  Nigeria 

Scandinavian Countries tops; USA 20th 



Indicators 
•  Social 

–  Demographic pressures 
–  Refugees 
–  Vengeance seeking/ 

Group grievance 
–  Human flight/Brain 

drain 

•  Economic 
–  Uneven Econ. Devel. 
–  Poverty & Econ. Decline 

•  Political/Military 
–  State legitimacy 
–  Public services 
–  Human rights 
–  Security 
–  Factionalized elites 
–  External Intervention 



Population 

Projections 



• “It’s hard to make predictions, especially 
about the future.” 
    Lawrence Peter "Yogi" Berra 



predator prey population cycle 



resource limited population model 



Demographic transition: optimist’s hope! 



Population bottleneck 

An external event 
suddenly decreases 
a population 
reducing the gene 
pool. 
 
Human hunting has 
induced bottlenecks 
for many species. 
 
•  Passenger 

pigeons 

•  California condors 



UN projections to 2050 (made 2000) 

United Nations Department of Economic and Social Affairs/Population Division   5 
World Population to 2300 

Figure 1. Estimated world population, 1950-2000, and projections: 2000-2050 

 
Average annual rates of population change 

show that Africa has experienced considerably 
faster growth than any other major area, for most 
of the 1950-2000 period (figure 2). Growth rates 
reached a higher peak in Africa (2.86 per cent) 
than anywhere else—in the early 1980s, at least 
15 years after growth had begun to decline in 
every other major area. The projection for Africa, 
consequently, shows growth declining belatedly, 
though nevertheless following a downward path 
similar to that in other major areas. Europe is at 
the other end of the spectrum, with growth rates 
having just turned negative and continuing to fall 
up to 2050. 

 
Though growth rates are at different levels, 

their decline is projected to be similar across ma-
jor areas. The more developed regions show 
slightly slower decline in growth rates than the 
less developed regions, mainly because of interna-
tional migration. If net migration were set to zero, 
the lines would be more nearly parallel. Interna-
tional migration is particularly important for 
Northern America (i.e., the United States and 
Canada), accounting for 0.5 percentage points 
of the growth rate for 2000-2050. For Europe, 

migration boosts the growth rate by 0.1-0.2 points, 
and for Oceania by around 0.25 points. (For Aus-
tralia alone, migration adds about twice that to the 
growth rate.) 

 
Growth rate declines are parallel (international 

migration aside) largely because assumptions 
about fertility change are similar. Figure 3 shows 
the substantial gap that currently exists—but is 
projected to narrow—between total fertility in 
Africa and total fertility in every other major area. 
A gap in fertility levels also exists between the 
other major areas of the world, but by 2050 levels 
are expected to converge in a narrow band be-
tween 1.84 and 1.92 children per woman. Europe 
will take the longest to enter this band, and will do 
so through rising fertility, in contrast to falling 
fertility in other major areas. 

 
Mortality exerts some additional influence on 

the growth rate. Across major areas, its effect on 
growth largely counteracts that of fertility, since 
where fertility is higher, mortality also tends to be 
higher. Over time, life expectancy is expected to 
rise fairly smoothly. 
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Spot on in 2014 



New projection Nov. 2014 
Earlier models “had anticipated 
that fertility rates in Africa would 
drop quickly, but they haven’t,” 
says Adrian Raftery, a statistician 
at the University of Washington, 
who assessed the revised 
estimates. How the world will 
feed a few billion more people is 
the question of the day. 

Scientific American 
World population will hit  
nearly 11 billion by 2100 
Nov 18, 2014 |By Mark Fischetti 



 

4 United Nations Department of Economic and Social Affairs/Population Division 
 World Population Prospects: The 2012 Revision, Volume I: Comprehensive Tables 

 
 

Figure I.1. Average annual rate of population change for the world  
and development groups, 1950-2100 
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 Source: Population Division of the Department of Economic and Social Affairs of the United Nations Secretariat (2013). World 
Population Prospects: The 2012 Revision. New York: United Nations. 
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UN Growth rates 
Not yet ZPG by 2100 



The high fertility curves won’t 
happen because the planet cannot 

support that many people. 

Mother Nature will limit population 
– How she does it might not be pretty 

Summary 



Population’s future 

• We will reach >10 billion unless some 
catastrophe 

• Empower women to bring the poorest 2 B 
out of poverty, else growth will continue 

• Assuming this happens the age 
distribution will become more uniform and 
potentially stable 

• Main issue is the carrying capacity of the 
Earth: How many can we water and feed? 



Babies per woman < 2 => stable population 
Babies per woman decrease when 

• Children survive 
• Children not needed for work 
• Women get education and join the 

workforce 
• Family planning is accessible 

Credit Hans Rosling, TED talk 2012 

If you’re not pro birth control, 
you’re not pro life! 

Empower women 
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