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Article 6

Population and
Consumption

What We Know, What We Need 1o Know

by Robert W. Kates

hirty years ago, as Earth Day dawned, three wise men

recognized three proximate causes of environmental

degradation yet spent half a decade or more arguing
their relative importance. In this classic environmentalist feud
between Barry Commoner on one side and Paul Ehrlich and
John Holdren on the other, all three recognized that growth in
population, affluence, and technology were jointly responsible
for environmental problems, but they strongly differed about
their relative importance. Commoner asserted that technology
and the economic system that produced it were primarily re-
sponsible.! Ehrlich and Holdren asserted the importance of all
three drivers: population, affluence, and technology. But given
Ehrlich’s writings on population,? the differences were often,
albeit incorrectly, described as an argument over whether popu-
lation or technology was responsible for the environmental cri-
sis.

Now, 30 years later, a general consensus among scientists
posits that growth in population, affluence, and technology are
jointly responsible for environmental problems. This has be-
come enshrined in a useful, albeit overly simplified, identity
known as IPAT, first published by Ehrlich and Holdren in En-
vironment in 19723 in response to the more limited version by
Commoner that had appeared earlier in Environment and in
his famous book The Closing Circle.* In this identity, various
forms of environmental or resource impacts (I) equals popu-
lation (P) times affluence (A) (usually income per capita) times
the impacts per unit of income as determined by technology
(T) and the institutions that use it. Academic debate has now
shifted from the greater or lesser importance of each of these
driving forces of environmental degradation or resource deple-
tion to debate about their interaction and the ultimate forces
that drive them.

However, in the wider global realm, the debate about who
or what is responsible for environmental degradation lives on.
Today, many Earth Days later, international debates over such
major concerns as biodiversity, climate change, or sustainable
development address the population and the affluence terms
of Holdrens’ and Ehrlich’s identity, specifically focusing on

the character of consumption that affluence permits. The con-
cern with technology is more complicated because it is now
widely recognized that while technology can be a problem, it
can be a solution as well. The development and use of more
environmentally benign and friendly technologies in industri-
alized countries have slowed the growth of many of the most
pernicious forms of pollution that originally drew Commoner’s
attention and still dominate Earth Day concerns.

A recent report from the National Research Council cap-
tures one view of the current public debate, and it begins as
follows:

For over two decades, the same frustrating exchange has been
repeated countless times in international policy circles. A gov-
emment official or scientist from a wealthy country would
make the following argument: The world is threatened with
environmental disaster because of the depletion of natural re-
sources (or climate change or the loss of biodiversity), and 1t
cannot continue for long to support its rapidly growing popu-
lation. To preserve the environment for future generations, we
need to move quickly to control global population growth, and
we must concentrate the effort on the world’s poorer countries,
where the vast majority of population growth is occurring.

Government officials and scientists from low-income coun-
tries would typically respond:

If the world is facing environmental disaster, it is not the fault
aof the poor, who use few resources. The fault must lie with the
world’s wealthy countries, where people consume the great
bulk of the world’s natural resources and energy and cause
the great bulk of its environmental degradation. We need to
curtail overconsumption in the rich countries which use far
more than their fair share, both to preserve the environment
and to allow the poorest people on earth to achieve an ac-
ceptable standard of living.s

It would be helpful, as in all such classic disputes, to begin
by laying out what is known about the relative responsibilities
of both population and consumption for the environmental cri-
sis, and what might need to be known to address them. How-
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ever, there is a profound asymmetry that must fuel the frus-
tration of the developing countries’ politicians and scientists:
namely, how much people know about population and how
little they know about consumption. Thus, this article begins
by examining these differences in knowledge and action and
concludes with the alternative actions needed to go from more
to enough in both population and consumption.®

Population

What population is and how it grows is well understood
even if all the forces driving it are not. Population begins with
people and their key events of birth, death, and location. At
the margins, there is some debate over when life begins and
ends or whether residence is temporary or permanent, but little
debate in between. Thus, change in the world’s population or
any place is the simple arithmetic of adding births, subtracting
deaths, adding immigrants, and subtracting outmigrants. While
whole subfields of demography are devoted to the arcane de-
tails of these additions and subtractions, the error in estimates
of population for almost all places is probably within 20 per-
cent and for countries with modern statistical services, under
3 percent—better estimates than for any other living things
and for most other environmental concerns.

Current world population is more than six billion people,
growing at a rate of 1.3 percent per year. The peak annual
growth rate in all history—about 2.1 percent—occurred in the
early 1960s, and the peak population increase of around 87
million per year occurred in the late 1980s. About 80 percent
or 4.8 billion people live in the less developed areas of the
world, with 1.2 billion living in industrialized countries. Popu-
lation is now projected by the United Nations (UN) to be 8.9
billion in 2050, according to its medium fertility assumption,
the one usually considered most likely, or as high as 10.6 bil-
lion or as'low as 7.3 billion.”

A general description of how birth rates and death rates are
changing over time is a process called the demographic tran-
sition. It was first studied in the context of Europe, where in
the space of two centuries, societies went from a condition of
high births and high deaths to the current situation of low
births and low deaths. In such a transition, deaths decline more
rapidly than births, and in that gap, population grows rapidly
but eventually stabilizes as the birth decline matches or even
exceeds the death decline. Although the general description of
the transition is widely accepted, much is debated about its
cause and details.

The world is now in the midst of a global transition that,
unlike the European transition, is much more rapid. Both births
and deaths have dropped faster than experts expected and his-
tory foreshadowed. It took 100 years for deaths to drop in
Europe compared to the drop in 30 years in the developing
world. Three is the current global average births per woman
of reproductive age. This number is more than halfway be-
tween the average of five children born to each woman at the
post World War II peak of population growth and the average
of 2.1 births required to achieve eventual zero population
growth.? The death transition is more advanced, with life ex-
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It is possible to break
down the projected growth
of the next century and to

identify policies that

wovuld reduce projected
populations even further.

pectancy currently at 64 years. This represents three-quarters
of the transition between a life expectancy of 40 years to one
of 75 years. The current rates of decline in births outpace the
estimates of the demographers, the UN having reduced its lat-
est medium expectation of global population in 2050 to 8.9
billion, a reduction of almost 10 percent from its projection
in 1994.

Demographers debate the causes of this rapid birth decline.
But even with such differences, it is possible to break down
the projected growth of the next century and to identify poli-
cies that would reduce projected populations even further. John
Bongaarts of the Population Council has decomposed the pro-
jected developing country growth into three parts and, with
his colleague Judith Bruce, has envisioned policies that would
encourage further and more rapid decline.!® The first part is
unwanted fertility, making available the methods and materials
for contraception to the 120 million married women (and the
many more unmarried women) in developing countries who
in survey research say they either want fewer children or want
to space them better. A basic strategy for doing so links vol-
untary family planning with other reproductive and child
health services.

Yet in many parts of the world, the desired number of chil-
dren is too high for a stabilized population. Bongaarts would
reduce this desire for large families by changing the costs and
benefits of childrearing so that more parents would recognize
the value of smaller families while simultaneously increasing
their investment in children. A basic strategy for doing so ac-
celerates three trends that have been shown to lead to lower
desired family size: the survival of children, their education,
and improvement in the economic, social, and legal status for
girls and women.

However, even if fertility could immediately be brought
down to the replacement level of two surviving children per
woman, population growth would continue for many years in
most developing countries because so many more young peo-
ple of reproductive age exist. So Bongaarts would slow this
momentum of population growth by increasing the age of
childbearing, primarily by improving secondary education op-
portunity for girls and by addressing such neglected issues as
adolescent sexuality and reproductive behavior.

How much further could population be reduced? Bongaarts
provides the outer limits. The population of the developing
world (using older projections) was expected to reach 102
billion by 2100. In theory, Bongaarts found that meeting the
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unmet need for contraception could reduce this total by about
2 billion. Bringing down desired family size to replacement
fertility would reduce the population a billion more, with the
remaining growth—from 4.5 billion today to 7.3 billion in
2100—due to population momentum. In practice, however, a
recent U.S. National Academy of Sciences report concluded
that a 10 percent reduction is both realistic and attainable and
could lead to a lessening in projected population numbers by
2050 of upwards of a billion fewer people.'!

Consumption

In contrast to population, where people and their births and
deaths are relatively well-defined biological events, there is no
consensus as to what consumption includes. Paul Stern of the
National Research Council has described the different ways
physics, economics, ecology, and sociology view consump-
tion.1? For physicists, matter and energy cannot be consumed,
so consumption is conceived as transformations of matter and
energy with increased entropy. For economists, consumption
is spending on consumer goods and services and thus distin-
guished from their production and distribution. For ecologists,
consumption is obtaining energy and nutrients by eating some-
thing else, mostly green plants or other consumers of green
plants. And for some sociologists, consumption is a status sym-
bol—keeping up with the Joneses—when individuals and
households use their incomes to increase their social status
through certain kinds of purchases. These differences are sum-
marized in the box below.

In 1977, the councils of the Royal Society of London and
the U.S. National Academy of Sciences issued a joint statement
on consumption, having previously done so on population.
They chose a variant of the physicist’s definition:

Consumption is the human transformation of materials and
energy. Consumption is of concern to the extent that it makes
the transformed materials or energy less available for future
use, or negatively impacts biophysical systems in such a way
as to threaten human health, welfare, or other things people
value.!3

On the one hand, this society/academy view is more holistic
and fundamental than the other definitions; on the other hand,
it is more focused, turning attention to the environmentally
damaging. This article uses it as a working definition with one
modification, the addition of information to energy and matter,
thus completing the triad of the biophysical and ecological
basics that support life.

In contrast to population, only limited data and concepts
on the transformation of energy, materials, and information
exist.!* There is relatively good global knowledge of energy
transformations due in part to the common units of conversion
between different technologies. Between 1950 and today,
global energy production and use increased more than four-
fold.l> For material transformations, there are no aggregate
data in common units on a global basis, only for some specific
classes of materials including materials for energy production,
construction, industrial minerals and metals, agricultural crops,
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and water.!6 Calculations of material use by volume, mass, or
value lead to different trends.

Trend data for per capita use of physical structure materials
(construction and industrial minerals, metals, and forestry
products) in the United States are relatively complete. They
show an inverted S shaped (logistic) growth pattern: modest
doubling between 1900 and the depression of the 1930s (from
two to four metric tons), followed by a steep quintupling with
economic recovery until the early 1970s (from two to eleven
tons), followed by a leveling off since then with fluctuations
related to economic downturns (see Figure 1).17 An aggregate
analysis of all current material production and consumption in
the United States averages more than 60 kilos per person per
day (excluding water). Most of this material flow is split be-
tween energy and related products (38 percent) and minerals
for construction (37 percent), with the remainder as industrial
minerals (5 percent), metals (2 percent), products of fields (12
percent), and forest (5 percent).!8

A massive effort is under way to catalog biological (genetic)
information and to sequence the genomes of microbes, worms,
plants, mice, and people. In contrast to the molecular detail,
the number and diversity of organisms is unknown, but a con-
servative estimate places the number of species on the order

What Is Consumption?

Physicist: “What happens
when you transform
matter/energy’”’

Ecologist: ““What big fish do
to little fish”

Economist: “What consumers
do with their money”

Sociologist: “What you do
to keep up with the
Joneses"”’







