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One useful picture
 Arriving at the optimum population size
Optimal mix to achieve population size 

increase
 Summing up 

Source: Acemoglu (2009)

FIGURE 1.8. The evolution of income per capita in the United States, United Kingdom, 
Spain, Singapore, Brazil, Guatemala, South Korea, Botswana, Nigeria and India, 1960-2000
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Hoon (2012)

Thought experiment: If citizen 
population size shrinks to the size in 
1970, would our standard of living 
return to the level attained in 1970? 
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y = (L/P)F(k,h,A)
where y = real GDP per capita

L/P = labor force participation rate
k = physical capital per worker

h = human capital per worker

A = index of technology   

Takeaway Number 3:
 As the technology gap has narrowed, and huge 

investments in education have raised the average level of 
human capital of workers, the standard of living in a 
future where citizen population size is down, say, to the 
level it was in 1970, is likely to remain higher than it was 
in 1970.
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Arguments for a smaller population size:
 Capital dilution effect

 Limited land and congestion effect

Arguments for a bigger population size:
 Mozart effect

 Human capital externalities effect

 Tax base effect

 Okun’s Law effect
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Weil (2005)

Yearbook of Statistics 2011, Singapore
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Mozart Effect:
 “If I could re-do the history of the world, halving population 

size each year from the beginning of time on some random 
basis, I would not do it for fear of losing Mozart in the 
process.” – Edmund S. Phelps

Jones and Romer (2010)
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Moretti (2004) 

Tax Base Effect:
 A decline in the population size reduces the “tax base” 

supporting each old and retired person, making it 
desirable to increase population growth.
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NPTD (2012)

NPTD (2012)
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Hoon (2006)

Measures to boost total fertility
Net immigration 
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Takeaway Number 7:
 As individuals become richer, earning a higher market 

wage per unit of time spent working, the opportunity 
cost of the time devoted to raising a child 
correspondingly increases, which leads couples to choose 
to have fewer children and to make bigger human capital 
investments in each child. (This can be called a “level” 
effect.)

Manuelli and Seshadri (2009)
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Milligan (2005)

Takeaway Number 8:
 In an era of high growth rates, the potential to gain from 

parental investment in a child's education might be 
higher as higher skills are more valued in a rapidly 
growing economy. If this is true, then the implied growth 
slowdown as the Singapore economy matures could 
mean that total fertility rate would increase on this 
account. (This can be called a “growth” effect.) 
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Greenwood, Seshadri and Vendenbroucke (2005)

Feyrer, Sacerdote, and Stern (2008)
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Takeaway Number 9a:
 While the cost of policy measures to boost the total 

fertility rate can be explicitly accounted for in the 
national budget, the cost to society of achieving a given 
increase in population size via net immigration appears 
to be more indirect and works through its effect on 
social capital. 
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Takeaway Number 10:
 An investment to forge a national identity that recognizes 

the economic contributions of both indigenous citizens 
and immigrants can lower the marginal cost curve from 
achieving population increase via net immigration and 
thus reduce the total cost of achieving a given population 
size increase.
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Hoon (2012)

1. Slower growth
2. Service sector becomes more important, where annual productivity gains 

are smaller
3. Innovation becomes more important
4. Achieving an increase in population size likely requires both measures to 

boost total fertility and net immigration    

Scenario E: 25 thousand new immigrants each year to maintain 
citizen labor force at roughly 2 million by 2060. This 
implies a citizen population size of about 4 million and 
citizen old-age support ratio of about 2.

Number of permanent residents currently over 0.5 million. If 
non-resident workforce is 1 million (one-third of 
workforce), population density increases from 7,126 persons 
per square km to 7,720 persons per square km (8-percent 
increase). In New York City, with land area of 786 square km 
and over 8 million people, population density is 10,4000 
persons per square km.     
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 1. Neoclassical growth theory, with physical capital accumulation being a major 
driving force behind the rise in standard of living, predicts that, with 
diminishing marginal product of capital, a decline in population growth rate, 
holding labor force participation rate constant, leads to a rise in the standard of 
living due to a “capital dilution” effect.

 2. The rate of population growth that can be sustained without placing severe 
limits on the growth in the standard of living due to limited supply of usable 
land depends positively on the rate of technological progress and negatively on 
the share of land as a factor of production. However, even if technological 
progress could mitigate the diminishing marginal returns to labor due to 
limited supply of land, too high a population density is likely to lead to strong 
“congestion” effects that make it desirable to have a smaller population size.

 3. As the technology gap has narrowed, and huge investments in education have 
raised the average level of human capital of workers, the standard of living in a 
future where citizen population size is down, say, to the level it was in 1970, is 
likely to remain higher than it was in 1970.

 4. As Singapore’s technology gap has narrowed due to past decades of catch-up, 
facilitated by free international trade and inflows of multinational corporations, 
its future (more modest) growth in standard of living must be fueled by 
indigenous innovations. If creativity is important for innovation, and the 
probability of being a creative and talented person is independently distributed, 
then a greater number of creative and talented people is present in a larger 
population. This “Mozart effect” channel and a “human capital externalities” 
channel make it desirable to have a larger population size.
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 5. At any point in time, there co-exist different generations of people within a 
given population. There are a certain number of young people who work and 
who have the capacity to pay taxes that fund items such as health subsidies that 
are predominantly received by a certain number of old and retired people. A 
decline in the population size reduces the “tax base” supporting each old and 
retired person, making it desirable to increase population growth.

 6. The reputation that Singapore has built as a good investment destination 
allows it to grow its labor supply (by boosting population size) without a 
corresponding decline in labor productivity because capital grows to support 
the additional headcounts. The higher GDP growth, in turn, lowers the 
unemployment rate based on “Okun’s Law.”

 7. As individuals become richer, earning a higher market wage per unit of time 
spent working, the opportunity cost of the time devoted to raising a child 
correspondingly increases, which leads couples to choose to have fewer children 
and to make bigger human capital investments in each child. (This can be called 
a “level” effect.) Policy measures such as parental leave, childcare subsidy and 
the Baby Bonus effectively lower the opportunity cost of having an additional 
child and produce substitution and income effects.

 8. In an era of high growth rates, the potential to gain from parental investment 
in a child’s education might be higher as higher skills are more valued in a 
rapidly growing economy. If this is true, then the implied growth slowdown as 
the Singapore economy matures could mean that total fertility rate would 
increase on this account. Whether this “growth” effect will offset the “level” 
effect, thus reversing the trend toward lower total fertility rate, is an empirical 
question.
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 9. While the cost of policy measures to boost the total fertility rate can be 
explicitly accounted for in the national budget, the cost to society of achieving a 
given increase in population size via net immigration appears to be more 
indirect and works through its effect on social capital. An optimal mix of the 
measures to boost total fertility, on the one hand, and net immigration, on the 
other hand, to achieve a given increase in citizen population size equates the 
marginal cost of both approaches.

 10. An investment to forge a national identity that recognizes the economic 
contributions of both indigenous citizens and immigrants can lower the 
marginal cost curve from achieving population increase via net immigration and 
thus reduce the total cost of achieving a given population size increase. An 
environment that enhances work-life balance can simultaneously lower the 
marginal cost curve of achieving population increase via measures to boost total 
fertility.


