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  Natural Resource and Energy 
Economics  

  People like to consume goods and services. But to produce those goods and services, natural re-

sources must be used up. Some natural resources, such as solar energy, forests, and schools of fish, 

are renewable and can potentially be exploited indefinitely. Other resources, such as oil, iron ore, and 

coal, are in fixed supply and can be used only once. This chapter explores two issues in relation to our 

supplies of resources and energy. The first is whether we are likely to run out of resources in the near 

or even distant future and thereby face the possibility of either a drastic reduction in living standards 

or even, perhaps, the collapse of civilization as we know it. The second is how to best utilize and 

manage our resources so that we can maximize the benefits that we receive from them both now and 

in the future. 

IN THIS CHAPTER YOU WILL LEARN:

• Why falling birthrates mean that we are not likely 

to run out of natural resources.

• Why using a mix of energy sources is efficient, even 

if some of them are quite costly.

• Why running out of oil would not mean running 

out of energy.

• How the profit motive can encourage resource 

conservation.

• How to use property rights to prevent 

deforestation and fisheries extinctions.
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  Resource Supplies: Doom or 
Boom? 
 Since the beginning of the Industrial Revolution in the 
late 18th century, a historically unprecedented increase in 
both population and living standards has taken place. The 
world’s population has increased from 1 billion people in 
1800 to about 6.5 billion today, and the average person 
living in the United States enjoys a standard of living 
at least 12 times higher than that of the average American 
living in 1800. Stated slightly differently, many more 
 people are alive today and levels of consumption per per-
son are much higher. These two factors mean that human 
beings are now consuming vastly more resources than be-
fore the Industrial Revolution both in absolute terms and 
in per capita terms. This fact has led many observers to 
wonder if our current economic system and its high living 
standards are sustainable. In particular, will the availability 
of natural resources be sufficient to meet the growing 
demand for them? 
  A sensible response clearly involves looking at  both  re-
source demand and resource supply. We begin by examin-
ing human population growth, because larger populations 
mean greater demand for resources. 

 Population Growth 
 We can trace the debate over the sustainability of resources 
back to 1798, when an Anglican minister in England 
named Thomas Malthus published  An Essay on the Princi-
ple of Population.  In that essay, Malthus argued that human 
living standards could only temporarily rise above subsis-
tence levels. Any temporary increase in living standards 
would cause people to have more children and thereby in-
crease the population. With so many more people to feed, 
per capita living standards would be driven back down to 
subsistence levels. 
  Unfortunately for Malthus’ theory—but fortunately 
for society—higher living standards have  not  produced 
higher birthrates. In fact, just the opposite has happened. 
Higher standards of living are associated with  lower  birth-
rates. Such rates are falling rapidly throughout the world 
and the majority of the world’s population is now living in 
countries that have birthrates that are lower than the 

   replacement rate   necessary to keep their respective pop-
ulations from falling over time. 
   Table 27W.1  lists the total fertility rates for 12 selected 
nations including the United States. The   total fertility 
rate   is the average number of children that a woman is 
expected to have during her lifetime. Taking into account 
infant and child mortality, a total fertility rate of about 
2.1 births per woman per lifetime is necessary to keep the 
population constant, since 2.1 children equals 1 child to 
 replace the mother, 1 child to replace the father, and .1 extra 
child who can be expected to die before becoming old 
enough to reproduce. 
  As you can see from  Table 27W.1 , total fertility rates 
in many nations are well below the 2.1 rate necessary to 
keep the population stable over time. As a result, popula-
tions are expected to fall rapidly in many countries over the 
next few decades, with, for instance, the population of Rus-
sia expected to fall by about one-third from its current level 
of 143 million people to fewer than 100 million in 2050. 
And Russia is not alone; 30 countries are expected to see 
their populations fall by at least 10 percent by 2050, and of 
these, 13 are expected to experience a decline of at least 
20 percent by 2050. 

  We begin the chapter by addressing the issue of whether we are about to run out of resources. We 

then turn to energy economics and natural resource economics, focusing on the incentive structures 

that help to promote conservation and sustainability.  

TABLE 27W.1  Total Fertility Rates for 

Selected Countries, 2005 

 Source: 2005 value for Korea from Korean National Statistical 
Office,  www.nso.go.kr/eng/ ; 2005 value for Japan from the 
Japanese Ministry of Health, Labor, and Welfare,  www.mhlw.
go.jp/english/index.html ; all other figures are 2006 estimates 
from  The World Factbook ,  www.cia.gov . 

 Country     Total Fertility Rate  

 Australia     1.76  

 Canada       1.61  

 China       1.73  

 France       1.84  

 Germany     1.39  

 Hong Kong     0.95  

 Italy       1.28  

 Japan       1.25  

 Russia       1.28  

 South Korea   1.08  

 Sweden       1.66  

 United States    2.09   

27W-2
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  Worldwide, the precipitous fall of birthrates means 
that many   demographers   (scientists who study human 
populations) now expect the world’s population to reach a 
peak of 9 billion people or fewer sometime around the 
middle of this century before beginning to fall, perhaps 
quite rapidly. For instance, if the worldwide total fertility 
rate declines to 1 birth per woman per lifetime (which is 
higher than Hong Kong’s current rate of .95 per woman 
per lifetime), then each generation will be only half as large 
as the previous one because there will be only one child on 
average for every two parents. And even a rate of 1.3 births 
per woman per lifetime will reduce a country’s population 
by half in just under 45 years. 
  The world’s population increased so rapidly from 
1800 to the present day because the higher living stan-
dards that arrive when a country begins to modernize 
bring with them much lower death rates. Before modern-
ization happens, death rates are typically so high that 
women have to give birth to more than six children per 
lifetime just to ensure that, on average, two will survive to 
adulthood. But once living standards begin to rise and 
modern medical care becomes available, death rates plum-
met so that nearly all children survive to adulthood. This 
causes a temporary population explosion because par-
ents—initially unaware that such a revolutionary change 
in death rates has taken place—for a while keep having six 
or more children. The impression persists that they must 
have several children to ensure that at least two will sur-
vive to adulthood. The result is one or two generations of 
very rapid population growth until parents adjust to the 
new situation and reduce the number of children that they 
choose to have. 
  The overall world population is still increasing be-
cause many countries such as India and Indonesia began 
modernizing only relatively recently and are still in the 
transition phase where death rates have fallen but birth-
rates are still relatively high. Nevertheless, birthrates are 
falling rapidly nearly everywhere. This means that the end 
of rapid population growth is at hand. Furthermore, be-
cause fertility rates tend to fall below the replacement rate 
as countries modernize, we can also expect total world 
population to begin to decline during the twenty-first cen-
tury. This is a critical fact to keep in mind when consider-
ing whether we are likely to ever face a resource crisis: Fewer 
people means fewer demands placed on society’s scarce 
resources. 
  Demographers have been surprised, however, at just 
how low fertility rates have fallen and why they have fallen 
so far below the replacement rate in so many countries. 
The decline of fertility rates to such low levels is especially 
surprising given the fact that couples typically tell demog-

raphers that they would like to have  at least  two children. 
Because this implies that most couples would prefer higher 
total fertility rates than we actually observe, it seems prob-
able that social or economic factors are constraining cou-
ples to have fewer children than they desire, thereby 
causing total fertility rates to fall so low. Demographers 
have not yet reached agreement on which factors are most 
important, but possible candidates include changing atti-
tudes toward religion, the much wider career opportunities 
available to women in modern economies, and the expense 
of having children in modern societies. Indeed, children 
have been transformed from economic assets that could be 

 CONSIDER THIS . . . 

 Can Gov-
ernments 
Raise 
 Birthrates? 

   Low birthrates 
pose major prob-
lems for govern-
men t s . The 
primary problem 
is that with very 

few children being born today, very few workers will be alive in 
a few decades to pay the large amounts of taxes that will be 
needed if governments are to keep their current promises re-
garding Social Security and other old-age pension programs. 
Too few young workers will be supporting too many elderly 
retirees. Another potential problem is a lack of soldiers. Con-
sider Russia. With its population expected to fall by one-third 
by midcentury, defending its borders will be much harder. 
  As a response, Russian President Vladimir Putin announced 
a new policy in 2006 that would pay any Russian woman who 
chooses to have a second child a bounty worth 250,000 rubles 
($9280). In addition, the Russian government promised to dou-
ble monthly child benefits in an effort to make having children 
less financially burdensome for parents. Many other countries 
have experimented with similar policies. In 2004, France began 
offering its mothers a payment of 800 ($1040) for each child 
born and Italy began offering a 1000 ($1300) payment for 
second children. 
  As far as demographers can tell, however, these and other 
policies aimed at raising birthrates by offering maternity leave, 
free day care, or other subsidies to mothers or their children 
have not been able to generate any sustained increases in fertil-
ity levels in any country in which they have been attempted. 
Unless more effective policies are developed, fertility rates 
seem very likely to remain low and, as a result, the total demand 
placed on our limited supplies of natural resources may never 
again face the problem of a rapidly expanding population. 
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