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Introduction

According to their note about themselves, “Eric R. Pianka and Laurie J. Vitt are hard core/long-term
university ecologists. ... They wrote a prize-winning coffee table book ‘Lizards: Window to the Evo-
lution of Diversity’ ... Pianka was awarded the Eminent Ecologist Award by the Ecological Society of
America in 2015. Vitt is an elected member of the Brazilian Academy of Sciences.” (P. 237; page num-
bers without further identification refer to pages of the book under review.)

Their preface sets the tone for this book and explains its mission: “We have appointed ourselves as
the long-overdue and much-needed conscience for humankind in the hope of turning others into better-
informed and responsible citizens of this, our one and only spaceship, planet Earth. This generation will
be the last with decision-making powers to save our spaceship for all future earthlings, including human
beings.” (P. 4) “Although the challenge is most certainly global, our comments are aimed primarily at
the most profligate abusers, our fellow Americans.” (P. 5)

Pianka and Vitt (hereafter PV) appeal to ecologists: “Research on communities and ecosystems is the
most important work in the world in terms of the potential impact it may have on human survival, and
particularly on human survival with some degree of quality of life.” (P. 10)

The next section of this review will quote some of the principal statements of PV about human popu-
lations and offer some relevant facts. The following sections will comment on the editorial quality of the
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book, suggest some usually reliable, freely available sources of information about human populations,
and list some of the present problems of human populations.

Human populations: Pianka and Vitt and some facts
PV

After describing Earth’s atmosphere and land and water areas, PV write the following: “So, we might
ask, what is the problem? ... The problem can be easily framed in three words, population, population,
and population.” (P. 7) “... unless we change course with respect to population, our future is grim.
Whether or not humans survive into the distant future remains to be seen, but one thing is perfectly clear,
as the global population increases, the quality of life on a per-person basis must go down ... To think that
population is a side issue compared with economics, climate change, North Korea, and a host of other
global problems is the greatest mistake we will ever make.” (P. 8)

Comment

To their credit, not even PV appear to believe their own claim that population is the only problem.
According to PV, “our economic system, based on runaway greed and the principle of a chain let-
ter— growth, growth, and more growth, is fundamentally flawed ...” (P. 18) And again: “Our current
economic system is fatally flawed and doomed to failure because it is based on the principle of a chain
letter, i.e., a Ponzi scheme.” (P. 27) As good ecologists, PV also devote much attention to problems of
the environment, including but not limited to climate change. They even mention problems of culture,
such as politics and education. A more comprehensive view recognizes the (two-way, three-way, and
four-way) interactions of populations with economies, environments, and cultures (Cohen 2010a, b).
Focusing on global human population numbers obscures the multiple causes and diverse consequences
of many complex human problems.

PV

PV write: “Herein lies the problem, and it is one that scientists dating back to at least Thomas Robert
Malthus understood in the late 16th and early 17th centuries. What we are experiencing right now has
become known as the ‘Malthusian Trap.” One would like to think that increased food production would
result in a better quality of life for everyone. However, rather than impacting the quality of life on a per-
capita basis in a positive fashion, increased food results in production of more offspring, which in turn
reduces the per capita amount of food available. In short, quality of life goes down for each individual.”
(P. 9) “...even the human component of climate change can be traced directly to population.” (P. 10)
Similarly, “Food leads population.” (P. 24)

Comment
Thomas Robert Malthus published the first edition of his essay on population in 1798, at the end of
the 18th century, not in the late 16th and early 17th centuries. Malthus published six editions, the last in

1826, plus A Summary View on the Principle of Population in 1830.
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PV echo simplified versions of Malthus’s thought. Experience contradicts both Malthus and PV. Contrary
to PV’s claim that “increased food results in production of more offspring, which in turn reduces the per
capita amount of food available,”(P. 9) the global daily per capita food supply (kilocalories per person per
day) rose over the decades after the Green Revolution in the early 1960s (Fig. 1) as the global total fertility
rate (TFR, defined as the number of children per woman per lifetime at then current age-specific birth rates)
declined more dramatically than ever before in history (Fig. 2). Increased food allowed children to survive,
and parents felt less need to have many births to assure that some children would survive. Food does not lead
population in today’s world, whatever food may have contributed to population growth in past millennia.

Contrary to PV’s claim that if food increases, “quality of life goes down for each individual,” (P. 9)
life expectancy rose in every region as food supplies increased and fertility fell (Fig. 3). Net enrollment
rates of primary and secondary education increased enormously (Fig. 4). These changes are tremendous
improvements in the quality of life for individuals.

PV claim that “... even the human component of climate change can be traced directly to popula-
tion.” (P. 10). Data do not entirely support the claim. In 1900, Earth had about 1.6 billion people (with
a margin of uncertainty probably around 10%), and in 2000, Earth had about 6.1 billion people (with
a margin of uncertainty around 2—4%). So population increased ~6.1/1.6, or 3.8-fold in the 20th cen-

1 Our World
Food energy supply by region
Daily per capita food supply by world region, measured on the basis of average caloric supply (kilocalories per
person per day). Note that this measures the food available for consumption at the household level but does not

account for any food wasted or not eaten at the consumption level.
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Fig. 1. Daily household supplies of food energy (kilocalories per person per day) by region, 1961-2013. Our
World in Data CC BY.
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1 Our World
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Source: UN Population Division (2017 Revision) OurWorldInData.org/fertility-rate « CC BY

Note: Children per woman is measured as the total fertility rate, which is the number of children that would be born to the average woman if she
were to live to the end of her child-bearing years and give birth to children at the current age-specific fertility rates.

Fig. 2. Global total fertility rate (children per woman per life at current fertility rates), 1950-2015. Our World in
Data CC BY.

tury. In 1900, annual total carbon dioxide emissions were 1.95 billion tons, in 2000, 24.6 billion tons,
an increase of ~24.6/1.95, or 12.6-fold (Fig. 5; Ritchie and Roser 2019). The increase in global human
population numbers by less than fourfold cannot account for the increase in CO, emissions by more than
12-fold. Similarly, world population grew from 6.1 billion people in 2000 to 7.5 billion people in 2017,
an increase of 23%, while annual total carbon dioxide emissions grew over the same interval from 24.6
billion tons to 36.2 billiontons, an increase of ~47%, more than twice the rate of increase in global pop-
ulation size. Economic, environmental, and cultural changes share the responsibility with demographic
changes for growth in CO, emissions.

The relationships of population size, growth, and composition to greenhouse gas emissions are sub-
tler than this simple aggregate analysis reveals. For example, a population’s age structure (proportions of
old people versus young people) and distribution between urban and rural residences substantially affect
energy use and CO, emissions. More disaggregated analyses (Cohen 2010b, O’Neill et al. 2010, Casey
and Galor 2017, Lutz 2017, Scovronick et al. 2017) confirm that attributing the entire human component
of climate change to changes in global population size is not defensible.
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1 Our World
Life expectancy
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Note: Shown is period life expectancy at birth, the average number of years a newborn would live if the pattern of mortality in the given year
were to stay the same throughout its life.

Fig. 3. Period life expectancy at birth by region, both sexes, 1770-2019. Period life expectancy in a given year
is the hypothetical average number of years a newborn child would live if the age-specific death rates in the
child’s year of birth persisted throughout the child’s life. Because survival has gradually been improving in

general, the period life expectancy typically understates the cohort life expectancy, which is the average number
of years of life lived by those cohorts that have completely died out. The cohort life expectancy of people born
in recent decades cannot be known, but it will exceed the period life expectancy of the year of birth if survival
continues to improve. Our World in Data CC BY.

PV

PV repeat a line of argument familiar from elementary ecology texts: “If any small population of
organisms is given an order of magnitude more food and space than they need, and all of their predators,
diseases, and parasites are eliminated, they will reproduce and their population will increase in size
exponentially until most of the food is used up and most space taken. ... absolute time is irrelevant.”
(P. 15) PV give the example of the 29 reindeer released on St. Matthew Island off Alaska on 20 August
1944. “Herds grew exponentially (just like the human population has been growing) ...” (P. 16) The
6,000 reindeer on the island by summer 1963 fell to fewer than 50 during the winter. “We are facing
such an imminent population crash. Human populations have grown exponentially over the past several
centuries, nearly doubling each generation. As of April 22, 2019, at 8:15 AM, the global population is
7,698,993,458 and has grown by 77,359 since midnight.” (P. 17)
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Fig. 4. Net enrollment rate (NER) in primary and secondary schools, by country group (1820-2010). NER =
number of students in the theoretical age group for a given level of education enrolled in that level as a percent-
age of the total population in that age group. World Bank. 2018. World Development Report 2018: Learning
to Realize Education’s Promise. Washington, DC: World Bank. https://doi.org/10.1596/978-1-4648-1096-1.
License: Creative Commons Attribution CC BY 3.0 IGO, page 59, Figure 2.1.

Comment

A continuous positive quantity, such as population size or population density (number of individuals
per unit of area or volume), is defined to grow exponentially if and only if its rate of change (defined as its
change per unit of time, divided by its initial size) is constant over time at some positive value. In apply-
ing this mathematical concept to real populations that consist of individuals, like reindeer or humans, it
is necessary (and customary) to approximate discrete counts of numbers of individuals by continuously
varying real numbers. This approximation is reasonable for large populations enumerated in millions or
billions of individuals, but is less useful for small populations with stochastically fluctuating numbers
of individuals. If a continuous positive quantity grows exponentially, then the time it requires to double
in size (its’ doubling time) is also constant. Conversely, if an increasing positive quantity has a constant
doubling time, it is growing exponentially. Thus, a constant doubling time is a necessary and sufficient
condition for any increasing continuous positive quantity to grow exponentially.

PV claim: “Human populations have grown exponentially over the past several centuries, nearly dou-
bling each generation.” (P. 17) On the contrary, the estimated global human population doubling times
over the last five hundred years have been very far from constant (Fig. 6).
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Fig. 5. Annual total carbon dioxide emissions (tonnes) by region of the world. Our World in Data CC BY.

Estimated (ranges of) global human population sizes over the last 12,000 yr also do not confirm
PV’s claim. The global human population size at the beginning of the Holocene ca. 10,000 BCE has
been estimated at 4 million people (Cohen 1995, p. 400, gives original sources) but cannot realistically
be known with more precision than an order of magnitude. So let us say the population fell between 1
million and 10 million. Estimates of the global human population size at 1500 CE range from 425 mil-
lion to 540 million (Cohen 1995, p. 400, gives original sources). Thus, the maximum average annual
growth rate over the intervening 11,500 yr is (1/11,500) In(540/1) = 0.055%/yr, that is, just over one-
twentieth of one percent per year. The minimum average growth rate over the intervening 11,500 yr is
(1/11,500) In(425/10) = 0.033%/yr, that is, just under one-thirtieth of one percent per year. So, despite
the 10-fold uncertainty in the initial population size 12,000 yr ago and 27% uncertainty in the popu-
lation size in 1500 CE, there is less than a factor of 2 uncertainty in the average annual growth rate.
The estimated range from 0.033%/yr to 0.055%/yr brackets nicely Roser’s (2019) estimated growth
rate of 0.04%/yr (1/25th of 1% per year) between 10,000 BCE and 1700 CE. The global population
was ~2.5 billion in 1950 and 4.0 billion in 1974, giving a growth rate of ~2%/yr. This growth rate is
approximately 50 times the estimated growth rates from 12,000 yr ago to 1500. The estimated growth
rate of the global population currently is ~1.1%/yr, half the growth rate of the global population just
half a century ago.
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Time for the world population to double
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Data: Our World in Data annual world population series (Based on HYDE and UN until 2019. Projection
And projections from the UN after 2019 (‘'Medium Variant’ 2019 Revision).
The data visualization is available at OurWorldinData.org. There you find more data and research on demography and global change Licensed under CC-BY by the author Max Roser.

Fig. 6. Doubling time (years) of global population as a function of calendar time. Our World in Data CC BY.

Despite the uncertainties in the population estimates, it is not credible that the global human popula-
tion grew exponentially since the end of the last Ice Age, or over the last few centuries, or ever. Until the
middle of the 1960s, the global human population grew super-exponentially, that is, with an increasing
annual growth rate (apart from catastrophes like the Black Death in the 14th century CE and the Great
Leap Forward in China 1959-1961). Since the middle 1960s, the global human population has grown
sub-exponentially (with a dramatically but erratically falling annual growth rate).

The weaker claim that individual regions or continents grew exponentially over some time period
1s not consistent with exponential global population growth unless, magically, the growth rates of all
regions or continents were identical. If multiple regional populations grew exponentially, each with a
different positive growth rate, the global population (the sum of exponentials) would grow superexpo-
nentially with a time-dependent growth rate increasing toward the maximum of the regional growth
rates.

Contrary to PV’s claim that “Human populations have grown exponentially over the past several
centuries, nearly doubling each generation,” (P. 17) the 20th century was, and will be, the only century
in recorded human history in which the global human population doubled. In fact, it nearly quadrupled
from 1.6 billion in 1900 to 6.1 billion in 2000. No earlier century had a high enough growth rate to dou-
ble the population within a century, and it seems very probable that no future century will ever again
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have a high enough growth rate to double the population within a century. The twentieth century was
and, most likely, forever will be unique in human demographic history as the only century in which
global population doubled or tripled within a human lifespan.

According to PV, “As of April 22, 2019, at 8:15 am, the global population is 7,698,993,458.” (P. 17)
This precision is pure science fiction, even if it is (very unfortunately) sponsored by the United States
Census' and others? (both examples available online). A more honest statement would be that the world’s
population in 2019 lay somewhere between 7.5 billion and 7.9 billion, with a probable uncertainty of
2-3%. Even the percentage of uncertainty is itself uncertain. Most censuses occur once in 10 yr. Not
all countries have recent censuses. Not all censuses are accurate to within 2—3%. Claims to estimate the
exact number of individuals in the global population at a given time misrepresent the reality of present
methods of estimating population counts.

Contrary to PV’s claim that “absolute time is irrelevant,” (P. 15) absolute time is enormously import-
ant to human well-being. A population that doubles in fifteen to seventeen centuries, as during most of
the time from the dawn of agriculture to the European invasion of the Western Hemisphere starting ca.
1500 CE, has time to adapt economically, socially, politically, culturally, technologically, and envi-
ronmentally to a very gradual, and doubtless fluctuating, increase in population size. A population that
doubles in a generation, as from 1950 (2.5 billion) to 1987 (5 billion), stresses every human capacity of
recognition and response. Absolute time matters.

PV

PV state: “Somehow it has become politically incorrect even to allude to overpopulation. Not want-
ing to face reality, people are locked in denial that such a problem could even exist. And yet, population
pressures clearly underlie and drive all of the many challenges we face, from energy, food, and water
shortages to political unrest and climate change.” (P. 18) Again, “overpopulation ... has actually become
politically incorrect.” (P. 19)

Comment

PV object to lack of attention to “overpopulation” but never define it. Does it mean too many of other
kinds of people? Are Pianka and Vitt exemplars of “overpopulation”? Am I? Are you? What is it? How
do we know it when we see it? PV do not say.

Population issues occur widely in current political arguments. Examples include international migra-
tion, population aging and Social Security, life expectancy and the opioid epidemic, abortion, contracep-
tion, unintended pregnancy, patterns of settlement in areas prone to floods or fires, and responsibilities
for the care and feeding of children and the elderly.

While PV claim that “population pressures clearly underlie and drive all of the many challenges we
face, from energy, food, and water shortages to political unrest and climate change,” (P. 18) the quantita-
tive evidence suggests that population size is a contributing, but not the only, factor. The analysis above
showed that population growth could account for half or less of the growth of carbon dioxide emissions.
Global freshwater withdrawals for agriculture, industry, and domestic uses were 671 cubic kilometers in
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1901 and 3,790 cubic kilometers in 2000 (Ritchie and Roser 2018), an increase by a factor of 5.6, while
global population rose by a factor of 3.8. Yes, the growth in the human population accounts for part of the
increase in water withdrawals. No, population growth did not drive it all. Average water withdrawals per
person increased.

PV

“Earth’s estimated carrying capacity is about half of our current population. [Three of the four refer-
ences cited to support this claim are absent from the list of references.] ... as all ecologists know and all
of the existing data show, we are heading for a massive population crash.” (P. 19)

Comment

In 1995, I reviewed dozens of verbal definitions of “carrying capacity,” which PV never define, and
more than 65 quantitative estimates of how many people the Earth could support (Cohen 1995). The
estimates ranged from fewer than 1 billion to more than 1,000 billion people. Van Den Bergh et al.
(2004) analyzed 69 estimates of “a limit to the world population” (also not uniquely or operationally
defined). Their estimates ranged from 0.65 billion to 98 billion people. These estimates rest on diverse
and often unspecified or inadequately specified assumptions and methods. PV cite neither review and
take no account of the very large uncertainties of definition and calculation that surround the elusive
concept of “Earth’s estimated carrying capacity” (P. 19).

PV cite no data to support their two claims, first about “all ecologists” and second about “all of
the existing data” when they claim that, “as all ecologists know and all of the existing data show, we
are heading for a massive population crash.” (P. 19) Leridon (2020, p. 4) gives a different assessment
based on facts: “World population growth started slowing in the 1960s, and the trend should continue
over the coming decades. The risk of ‘explosion’ is behind us; two-thirds of the growth expected
between now and 2050 will be attributable to the current population age structure. This slowdown
could accelerate if fertility in sub-Saharan Africa falls more quickly. This is not impossible, but sub-
Saharan fertility is already projected to fall from 4.72 children per woman to 3.17 within 3 decades
under the UN medium-variant projection and even to 2.67 under the low variant. Unless the entire
world is hit by severe disasters on an unprecedented scale, with a devastating impact on human life
before 2050, it is difficult to imagine a world population much below 9 billion in the middle of this
century.”

PV

PV claim: “Food, land, and water constitute a zero sum game: per capita shares of all these commod-
ities are decreasing continually as human populations increase. ... But each year, the human population
increases by nearly 100 million ...” (P. 21) “Certainly, if our population continues to double in the next
few decades as it has during the past few, we will finally have reached 14 billion by about the year 2050
7(PL22)
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Comment

Food, land, and water do not constitute a zero sum game. Food per person available daily to house-
holds increased, on average, as population increased (Fig. 1). Water is indestructible except for elec-
trolysis, but it can be polluted or it can be treated after one use to make other uses possible. Protecting
the watershed of a city like New York by preserving the forests in areas around water-supply reservoirs
has increased the availability and lowered the cost of water as population increases, relative to techno-
logical alternatives. China and Japan have reclaimed land from the sea since the 19th century, usually
for high-end consumption, despite the considerable environmental and social costs (Shepard 2018),
and Sri Lanka, Malaysia, the Philippines, Cambodia, Dubai, Qatar, Singapore, and other countries have
followed the practice.

Despite PV’s claim that “each year, the human population increases by nearly 100 million ...” (P. 21),
the truth (Leridon 2020, pp. 2-3) is that “At the global level, annual births currently outnumber deaths
by 83 million (140 million births minus 57 million deaths on average over the period 2015-2020).”

Based on multiple stochastic projections that model the variability of past trends in births, deaths, and
migrations, the UN Population Division (2019) gives a 95% confidence interval of global population
size in 2050 from 9.4 billion to 10.1 billion. The 95% confidence interval for 2100 ranges from 9.4 bil-
lion to 12.7 billion. Both are far below PV’s 14 billion for 2050 (see also Leridon 2020).

PV

In a paragraph that begins “Bottom line:” in bold face plus underlining, PV write: “To increase
the average qualify of life, the number of people on earth must be reduced. This presents two obvious
options: (1) we can take logical steps (education, birth control, etc.), which will take several generations,
or (2) resource wars, famine, and rapid spread of infectious disease will do it for us.” (P. 24) “Sadly,
our enormous population, now well above the level Earth can support, must soon crash, accompanied
by famines and massive and widespread human misery. ... The major reason China was able to turn the
corner and is positioned to become the next super power in the world is because [sic] they have a police
state and they could force their population to control reproduction.” (P. 26)

Comment

More than half the people in the world live in countries or areas where fertility is below the level
required to replace the existing population in the long run. China’s TFR, averaged over 5-yr intervals,
fell from 6.30 children per woman in 1965—-1970 to 3.01 children per woman in 1975-1980. After this
dramatic fall in fertility, China introduced its “one-child policy” in 1979 and it took effect nationally in
1980. By 1990-1995, China’s TFR fell to 1.83 children per woman, well below replacement level. China
ended its “one-child policy” in 2015, after 36 yr. After that policy ended, China’s TFR in 2015-2020
was estimated at 1.69 children per woman, higher than Europe’s 1.61 children per woman but lower than
the United States’ 1.78 children per woman in 2015-2020 (United Nations Population Division 2019).
Forced control of reproduction explains the low TFR in neither Europe nor the USA, and probably not
in China today.
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How long did it take for fertility to fall from more than 6 children
per woman to fewer than 3 children per woman?

United Kingdom (1815-1910) 95 years
Poland (1870-1960) 90 years
USA (1844-1926) 82 years
Greece (1850-1920) 70 years
Malaysia (1962-1999) 37 years
South Africa (1963-1997) 34 years
Turkey (1964-1991) 27 years
Costa Rica (1966-1993) 27 years
Brazil (1963-1989) 26 years
Colombia (1968-1993) 25 years
Botswana (1982-2006) 24 years
Morocco (1976-1998) 22 years
Tunisia (1973-1994) 21 years
Bangladesh (1982-2002) 20 years
South Korea (1960-1978) 18 years
China (1967-1978)* 11 years
Iran (1986-1996) 10 years
25 years 50 years 75 years 100 years

* The one-child-policy in China was introduced after the decline of the total fertility rate below 3. It was introduced between 1978 and 1980.
Data source: The data on the total fertility rate is taken from the Gapminder fertility dataset (version 6) and the World Bank World Development Indicators.
The interactive data visualization is available at OurWorldinData.org. There you find the raw data and more visualizations on this topic. Licensed under CC-BY-SA by the author Max Roser.

Fig. 7. Interval (years) for TFR to fall from above 6 to below 3 children per woman per lifetime at current age-
specific birth rates. Our World in Data CC BY.

Population fell by 1% or more in 27 countries between 2010 and 2019, due to both emigration and
low fertility (United Nations Population Division 2019). When the government of Iran promoted rural
development, education for girls, and free family planning in the late 1980s, the total fertility rate of
Iran dropped in twenty years (from the early 1980s to the early 2000s) from 7.0 births per woman to
below replacement (Hosseini-Chavoshi and Abbasi-Shavazi 2012). The interval required for a country’s
total fertility rate to drop from above six children per woman to fewer than three children per woman
has dropped from 95 yr (in the 19th-century United Kingdom) to 10 yr (in Iran, 1986-1996) (Fig. 7).
Several generations are not necessarily required for economic development, education, and voluntary
contraception to lower fertility below replacement levels.

According to 2020 estimates of the CIA World Factbook® (available online: see section below on
“Sources of credible information about human populations™), 12 countries have TFR above five chil-
dren per woman, and they are all relatively low-income countries in sub-Saharan Africa. Investments in
economic development, education, reproductive health, and voluntary contraception could help those
countries to lower fertility to the extent desired by the people in those countries. This strong claim is
backed by long-term, well-documented experimental evidence from the Matlab district of Bangladesh
(Ezeh et al. 2012).
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Editorial quality
This self-published book has no index. It gives several indications that it was not edited.

It is highly repetitive in scattered ways. For example, the metaphor of Ponzi schemes appears on
pages 10, 14, 15, 18, 27, 32, and there I stopped keeping track. On page 28, “Mitt Romney’s family
of five is average for Mormon families. Supreme Court Justice Scalia shrugged off his 9 children with
‘I’m a Catholic’ as if religion somehow justifies outrageously large families.” On page 58, “When asked
about his large family, Scalia’s response was ‘I’'m a Catholic’ as though that justified his breeding.” On
page 60, in PV’s view of the end of the human species, among the last survivors “many will be Catholics
or Mormons and many will carry surnames like Duggar, Romney, and Scalia!”

Apart from being repetitive, a more serious problem is that such inference based on anecdote can
misrepresent reality. Roser (2017) gives a data-based summary: “... in countries where more children
survive, fertility is lower. Which religion dominates in a country has no clear relation to the fertility
level—and even if it does have some importance the correlation is much weaker than that [of the fertility
level] with the health of children. Countries with a majority Christian population have fertility rates as
high as 6 (DR Congo) and as low as 1.25 (Portugal) children per woman. Across countries fertility rates
vary within and not between religions. And what is true between countries is even more obvious for the
change over time. Religious background cannot explain the rapid change in the level of fertility ... In
Catholic Italy the fertility declined from 2.5 [children per woman per lifetime, TFR] in 1966 to 1.2 at its
lowest rate in 1997, and in Muslim Iran the fertility declined from 6.5 children per woman in 1982 to 1.8
in 2005! ... it would be wrong to say that religion has no importance for the number of children women
have. ... everything else being equal, religious people have more children, so that religion matters for
differences at the same socio-economic level. Still, the differences between religions within the same
country are much smaller than the differences between different countries in different socio-economic
conditions.”

In chapter 1 alone, references are missing for, or inconsistent with the citations to, Yong 2016 (P. 16),
Hoffer 2010, Vitousek 1997, Wackernagel et al. 2002, 2004 (all four on P. 19), Trivers 1991 (P. 20),
Global Footprint Network (P. 23), Lester Brown 1995 (Pp. 26 and 27), and Lincoln (P. 31).

PV write that dividing the area of Texas “by the current human population of 7.7 billion leaves each
person with about 1000 square feet, a small plot the size of a big room about 33 ft x 33 ft. Sounds plausi-
ble enough, right?”” (P. 22) Except that 33 x 33 ft = 1,089 square feet and the square root of 1,000 square
feet is 31.62 feet.

Sources of credible information about human populations
Thanks to the Internet, an unprecedented richness of usually reliable data is freely available, along

with a great deal of ill-informed nonsense, venom, cant, and rant about population. Here are some usu-
ally credible sources (Table 1).
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Table 1. Sources of credible information about human populations.

Source

Notes

URL

Population Reference Bureau
data finder

Our World in Data

United Nations Population
Division

United Nations Population
Information database

United Nations Population Fund
UNICEF data on children
International Organization for
Migration, Global Migration
Data Analysis Centre

United States Census Bureau

World Bank World DataBank

World Health Organization data
repository

Food & Agriculture
Organization of the UN
Statistics Division data base
Central Intelligence Agency
World Factbook
UNICEF/WHO/World Bank
Joint Child Malnutrition
Estimates, March 2019.

Organisation for Economic
Co-operation & Development
OECD.Stat for OECD & se-
lected non-member economies
Eurostat European statistics
Institut National d’Etudes
Démographiques.

3,293 charts on 297 topics, open
access and open source, carefully
curated and narrated

U.S. & international data

“The Joint Malnutrition Estimates
(JME) country dataset 9 lists, as of
January 2019, estimates after re-
analysis for 474 nationally repre-
sentative household surveys from
112 countries.”

Recommendations for data collec-
tion, analysis, and reporting on
anthropometric indicators in chil-
dren under 5 yr old. Geneva: WHO,
UNICEF 2019.

Data on France and other countries
and regions

wWww.prb.org

https://ourworldindata.org/

https://www.un.org/en/development/
desa/population/index.asp

https://population.un.org/wpp/

https://www.unfpa.org/data
https://data.unicef.org/

https://gmdac.iom.int/data-and-analy
sis-search

https://data.census.gov/cedsci/ and
https://www.census.gov/data-tools/
demo/idb/informationGateway.php

http://databank.worldbank.org/data/
home.aspx

http://www.who.int/gho/database/en/

http://faostat3.fao.org/home/E

https://www.cia.gov/library/publi
cations/resources/the-world-factbook/

https://data.unicef.org/topic/nutrition/
malnutrition/

http://www.who.int/nutgrowthdb/
estimates/en/

http://stats.oecd.org/

http://ec.europa.eu/eurostat

https://www.ined.fr/en/everything_
about_population/data/all-count
ries/#r150

(Continues)
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Table 1. (Continued)

Source

Notes

URL

Open access archive of spatial
demographic data sets.

Human Mortality Database

Human Fertility Database

U.S. Centers for Disease
Control & Prevention, National
Center for Health Statistics

CLIO-INFRA

POPGRID

EarthTime

Gridded Population of the
World (GPW), v4

GeoHub

United States Department of
Energy, Energy Information
Administration EIA

UNESCO Institute for Statistics

Carefully curated, high-quality
detailed population and mortality
data for 38 countries or areas

Historical statistics on inequality,
with section on population

A Data Collaborative for Enhanced
Population, Settlement and
Infrastructure Data

“Visualizations of the Earth’s trans-
formation over time. Combining
huge data sets with images captured
by NASA satellites between 1984
and 2016~

“A spatially disaggregated popula-
tion layer that is compatible with
data sets from social, economic, and
Earth science disciplines, and re-
mote sensing. It provides globally
consistent and spatially explicit data
for use in research, policy-making,
and communications.”

“A geospatial science gateway that
supports the geospatial modeling,
data analysis and visualization
needs of the broad research and
education communities through
hosting of groups, datasets, tools,
training materials, and educational
contents.”

See International Energy Statistics.

The UN depository for cross-
nationally comparable statistics on
education, science, technology,
culture, and communication.

https://www.worldpop.org/

http://www.mortality.org/

http://www.humanfertility.org/
cgi-bin/main.php
http://www.cdc.gov/nchs/

https://clio-infra.eu/

https://www.popgrid.org/

https://earthtime.org/

https://sedac.ciesin.columbia.edu/
data/collection/gpw-v4

https://mygeohub.org/

https://www.eia.gov/tools/

http://uis.unesco.org/

(Continues)
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Table 1.  (Continued)

Source Notes URL
Integrated Public Use Microdata “More than fifty high-precision https://usa.ipums.org/usa/
Series (IPUMS-USA) samples of the American population

drawn from fifteen federal censuses
and from the American Community
Surveys of 2000-present.”

IPUMS-International Collection of census data and docu- https://international.ipums.org/inter
mentation from around the world, national/
and harmonized data free of charge.
85 countries—301 censuses—672
million person records.

Demographic and Health “Since 1984, The Demographic and http://dhsprogram.com/data/
Surveys (DHS) Program Health Surveys (DHS) Program has

provided technical assistance to

more than 300 surveys in over 90

countries, advancing global under-

standing of health and population

trends in developing countries.”

World Resources Institute Maps and data on climate, energy,  https://www.wri.org/resources
food, forests, water, cities, oceans

Population problems

A useful book on world population problems would focus on today’s real problems and skip apoca-
lyptic pronouncements about imminent or inevitable collapse. Here are some real problems. (To avoid
prolonging this review, I list them mostly without documentation, in the spirit of PV. Exercise for stu-
dents: pick one or two sentences in the following paragraph and find relevant data and documentation
among the sources above or elsewhere. Hint: start with ourworldindata.org.)

Approximately 10% of people live on less than $1.90 per d, measured in dollars corrected for inflation
and purchasing power parity. Economists define such low income as “extreme poverty.” More than 800
million people (roughly one person in nine) are chronically hungry: They eat too few calories for normal
activity and growth. Among the world’s children under the age of 5 yr, 22% are stunted (excessively
short for their chronological age, when compared with well-nourished children of the same age) as a
result of chronic undernutrition. Refugees and migrants have the right to flee their country but not the
right to enter anywhere else. An estimated 40.3 million people are enslaved (https://www.cfr.org/inter
actives/modern-slavery/#!/section2/item-5). Migrants and minorities are mistreated in many countries.
Hundreds of millions of people live in low-elevation coastal cities and are at risk from rising sea levels.
Many expanding cities are paving or diverting the fertile, food-producing lands around them, threaten-
ing the agricultural base that supported them, and changing the habitats of species that help to regulate
agricultural and human ecosystems (McDonald et al. 2020). The most rapidly growing portion of the
human population, the elderly, faces challenges from inflexible employment practices, social isolation,
and insufficient care. Women suffer enormous inequities in the risk of death in childbirth depending on
economic status and country. Inequalities in infant mortality, childhood mortality, and life expectancy
persist. One-third of the world’s urban people live in slums. In many countries, males want more children
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than females. In many countries, males refuse responsibility for children they have fathered. Approxi-
mately two pregnancies in five worldwide are unintended (mistimed or not wanted at all), including 56%
in Latin America and the Caribbean and 45% in the United States.

Notes

! https://www.census.gov/popclock/
2 https://www.worldometers.info/world-population/
3 https://www.cia.gov/library/publications/the-world-factbook/fields/356rank.html
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