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On Causes and Consequences
of Ancient and Modern Population Changes

GEORGE L. COWGILL
Brandeis University

Population growth is not an automatic tendency of either ancient or contemporary
agrarian societies. It is not an autonomous "prime mover" which accounts for
developmental episodes. Even when population problems occur it is wrong to as
sume that they will generally stimulate developmental innovations. Development is
more apt to be stimulated by more effective demand and perceptions of new
possibilities. Stresses due to shortages may actually reduce effective demand and
inhibit development. Better approaches for understanding development are sug
gested.

Perhaps the two most significant phenomena of human history have been first, the tendency
of man to expand into an existing niche and second, his tendency to expand the niche itself
once an old niche has become tight. This is what has brought us from the paleolithic to the
neolithic to civilization, and now to post-civilization.

- Boulding (1973 :27)

INTRODUCTION

I HAVE CHOSEN Boulding's statement as a keynote for this paper because it epitomizes
some ideas about the facts of the human past and about what makes things happen the way
they do, which many people take for granted. These ideas are ehtirely reasonable deductions
from some of the things that a number of archaeologists and anthropologists have recently
been saying explicitly and in some detail. Nevertheless, they clearly do not fit the available
data, and, in addition, they involve some fundamentally poor approaches to understanding
human events. The purpose of this paper is to expose and discuss the fallacies involved, and
to suggest more productive lines of thought. A good deal of what I have to say has also been
said, at least in pieces, by others, but it has been curiously neglected by many anthro
pologists and archaeologists recently;'

The notions I question are these: that a pervasive and powerful factor in human history
has been the strong tendency of human populations to increase up to the point where
serious shortages of important resources are in the offing; and that experience or
anticipation of such shortages has been a major factor, or even the dominant factor, in
stimulating intensification of agricultural production and other technical and social
innovations. In extreme versions, the entire history of complex societies and civilizations is

'seen as hardly more than the outcome of measures that began as ways of coping with
problems posed by relentless human fertility-what might be called the "strictly from
hunger" view of developmental processes.

There are three central fallacies here which require discussion. First, it is simply not a
well-established empirical fact that human populations have typically experienced serious
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difficulties in regulating their numbers. It is often assumed that human fertili ty ra
normally high enough and inflexible enough that populations will tend to increase up to
point where increases in mortality rates (and possibly decrease in fertility) , due directl;
indirectly to resource shortages, will prevent further growth. It is thought that the 0

alternatives are various checks on fertility which are sufficiently contrary to " natural
inclinations that constant attention and considerable self-discipline are required to maintai
them . Thus, the sheer fact that innovations which raise the human carry ing capacity? of
region would permit at least temporary relaxation of population control measures is seen
a powerful and effective incentive for adoption of the innovat ions. On the contrary, there is
good evidence that until quite recently most human populations have had rates of natural
increase which depended on rather fine balances between high fertility and high mortality .
Relatively slight shifts in either of these rates, in respon se to factors which may be subtle
and complex, can make very drastic and significan t changes in the net growth rate .

Second, a fundamental weakness of method in many attempts to unders tand past
developments has been a failure to distinguish clearly between "needs" and "problems" of a
whole society, viewed as some sort of system transcending any individual persons, and the
needs, problems, possibilities, incentives, info rmation, and viewpoints of specific individuals
or categories of individual s in different sttuations. " Partly this stems from being a little too
taken with a "systems" view of human societies: perhaps the influence of Parsonian
"equilibrium" model s of societi es has also been significant (Buckley 1967). Certainly the
neglect or unpopularity of Marxist theory, with its emphasis on class confli ct, has also been a
factor, although my argumen ts here diffe r in many ways from those of Marx and Engels
(Meek 1971). There need not be any strong social stratification, developed class-conscious
ness, or any sort of overt antagonism or physical struggle. Even in very small and
"egalitarian" societies, even among persons of the same sex and roughly the same age,
differences in what Prattis (1973) calls the "situational logic" of different individuals will
make for behavior that is, to some extent, at cross-purposes (see also Barth 1966, 1967 ).
Increasing size and comple xity , increasing differentiation of statuses, and increasing
differences in wealth, power , and privilege merely intensify contrasts which are always
present and always must be reckoned with. People in strong positions have often promoted,
and even believed, the argument that "What's good for me is good for the system, and what's
good for the system is good for everybody,' but the difficulties with this idea hardly need
spelling out. Yet peopl e who know better when ey are thinking about contemporary
events , surprisingl y of ten seem to think only in terms of global societal or syste mic responses
when they are dealing with events that lack good historical records. There is always
something wrong if we attempt to understand a change (or for that matter, preservation of
the sta tus quo ), without being able to suggest plausible (if not strictly testable) answers to
the questions " People in what situations, if anyone , saw good in this?" and " People in what
situations, if anyone, saw harm in this , and, if they saw harm, why did they fail to prevent
it?"

I do not mean to say that changes are to be explained wholly or even primarily in terms
of individual perceptions and choices alone , and I am definitely not arguing for what Sabloff
et al. (1973: 114-115) call meth odological individualism as opposed to methodological
holism . On the contrary, I believe that explanatory formulations in terms of general
processes are extremely impo rtant. But these explanations remain unsatisfactory if we
cannot suggest any plausible individual actions which would give rise to the postulated
processes.

Third , closely relate d to the secon d point , there has often been confusion between
"need" or "s tress" and economic " demand," as if either social or individual stress
automatically generated effective demand. What I mean by stress here is the extent to which
a person considers that his access to importan t goods and services (food, shelter, physical
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safety, etc.) is, by his own cultural and biological criteria, too limited or too unreliable.
"Demand," on the other hand, is something which is experienced by providers or potential
providers of goods and services and has to do with the extent to which other people are
willing and able to compensate the providers for making those provisions. The crucial point
here is that a high proportion of individuals have probably never, in any culture, persistently
devoted great efforts, shown great imagination, endured serious hardships, or exposed
themselves to major risks solely on behalf of others who were both socially distant and
unable to offer anything in return except, possibly, gratitude. Very altruistic leaders have
sometimes been effective, but I think that most of their followers have been motivated by
the notion that whatever else was being accomplished, at least their own more immediate
interests were being served. Individuals who are themselves experiencing deprivational
stresses may not have the resources to do much about it, and they are even less likely to have
the resources to compensate anyone else for relieving the situation.

What I am saying is that even if human population growth were difficult to regulate, it
would not follow at all that stresses caused by overpopulation (or even anticipation of
stresses) would be an effective incentive for responses of a developmental kind. We know
only too well that a sudden shortage crisis, such as crop failures and ensuing famine, usually
has led to hoarding, exhaustion of reserves, a sharp rise in food prices, and death by
starvation and disease on a large scale, rather than to developmental innovations to avert the
crisis. If for no other reason, the stress occurs too suddenly and too unpredictably for much
to be done about it. Less acute stress, more gradual in onset, might possibly lead to
developmental responses if the only alternative were new and stringently enforced measures
of population control, but even this is hardly clear. Gradually intensifying stress implies an
already relatively slow population growth rate, which could be offset by a moderate decline
in fertility . At any rate, we can never simply assume that stress or the threat of stress will
automatically or even typically generate social or cult ural development. This is true for
relatively simple societies as well as for those that are complex and stratified. We always have
to ask, who is experiencing the stress, who is in a position to do something about it, and why
might they see it to be in the ir interest to do what they do? Even if we are looking at events
in large-scale, impersonal systemic terms, explanations of development as primarily ways of
coping with stress are unconvincing , and it seems likely that perceptions of new
opportunities in already relatively resource-rich circumstances are at least equally important.

PRE-INDUSTRIAL POPULATION TRENDS : THEORY AND DATA

A recent book by Ester Boserup (1965) has stirred anthropological thought about the
relationship between population and cultural variables, and has provoked a number of papers
and at least one symposium on the topic (Spooner 1972). I understand Boserup's central
argument to be that, at least in pre-industrial contexts, agricultural intensification-that is,
an increase in amount produced per hectare-is often far more feasible than we have tended
to think, but generally involves a higher ratio of labor input to crop output, and therefore
does not make sense as a spontaneous " improvement" that can be expected to occur
whenever techniques for intensification happen to be invented or become available. Instead,
she argues , it can be better explained as a response to an increase in local population
densities under circumstances where density reduction through emigration is impossible or
undesirable. The higher population densi ties which agricultural intensification can support
may , in tu rn, have other consequences, including increasing socio-cultural complexity and
increasing accumulations of wealth and political po wer, and at least in some cases, these
further consequences may in turn stimulate still further increa se in population. However,
Boserup seems to adm it that pop ulation growth can be influenced by many factors, and to
be saying that (1) agricultural inte nsificati on is unexplainable except as a response to
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population growth, and (2) as a research strategy, it is bet ter to set aside for the moment the
questi on of what causes population growth, and to conce ntrate on its conse quences. Thus
she says

in many cases the output from a given area of land responds far more generously to an
additional input of labour than assumed by neo-Malthusian authors. If this is true, the
low rates of population growth found (until recently) in pre-industrial communities
cannot be explained as the result of insufficient food supplies due to overpopulation, and
we must leave more room for other factors in the explanation of demographic trends. It is
outside the scope of the present study, however, to discuss these other factors-medical,
biological, political , etc.-which may help to explain why the rate of growth of
population in primitive communities was what it was. Throughout, our inquiry is
concerned with the effects of population changes on agriculture and not with the causes
of these population changes [Boserup 1965:14].

Be this as it may, a number of others have taken Boserup's book as support for their own
view that regulation of the rate of increase is normally difficult for human populations, or at
least for sedentary populations, that population growth can be taken for granted unless there
are insoluble technical difficulties (for a given society) in expansion of the subsistence base,
and that pre-industrial societies are chronically faced with three alternatives: to expand
subsistence if at all possible; to regulate their fertility through measures such as late mar
riage, sexual abstinence, abortion, and infanticide (what Malthus called "preventive
checks"); or to suffer involuntary regulation through higher mortality, and perhaps lower
fertility, brought about by famine, pestilence, and war (Malthus' "positive checks"). The
notion of these writers is that the second option, self-regulation, is more or less difficult and
is easily disrupted if unpleasant practices are not vigilantly maintained. One important
variant (compare Smith 1972b) accepts the idea that non-sedentary hunting and gathering
populations can regulate their numbers fairly easily, probably because of a number of
practices which make for relatively long intervals between infants that are reared. For
example, late weaning may reduce the risk of conception. When, nevertheless, another child
is born to a mother with an infant not yet able to keep up on its own with the adults, it may
be impossible to rear both children, so that there is no choice but to let the new one die.
However, this argument goes, sedentary living means a decisive shift in these factors; it
becomes feasible to rear infants whose births are less widely spaced, and other factors, such
as shifts in diet and earlier weaning, may also be relevant. At any rate, sedentary popula
tions, especially sedentary food producers, are still seen as subject to chronic difficulty in
keeping their numbers in check. Recent writers whose thinking about the role of population
trends in history is influenced by this view, at least sufficiently to lead them to some
dubious inte rpretations and explanations (although they otherwise differ very greatly among
themselves), include Baker and Sanders (1972) , Carneiro (1970, 1972), Cook (1972:25),
Dumond (1965, 1972a), Hame r (1970) , Meyers (1971:116), Price (1971) , Sanders (1972),
Sanders and Price (1968), Smith (1972a, 1972b), Smith and Young (1972), and Young
(1972).4

If it were tru e that sedentary human populations normally tend to increase in num bers up
to the point at which substantial stress is experienced, then demographic trends in most
regions should show a fairly rapid rate of growth immediately following important innova
tions in food-production or colonization by people with a more inten sive techno logy, fol
lowed by a slower rate and eventual stabiliza tion as all available niches are filled and stresses
due to higher population density increase (logistic growth curves). Popula tion decline should
be very rare unless due to warfare, severe epidemic disease, or significant environmental
deterioration. If it were also true that stress due to shortages is the prime cause of further
cult ural developments, the n innovations shoul d appear and be accepted most rapidly in
societ ies experiencing the most stress. Moreover, tho se societies which ha 'e just experienced
a relaxa tion of stress because of son:e technological "breakthrough" ould go through a
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phase of relatively slow technological change, concomitant with relatively rapid population
growth, while they exploit the possibilities of their existing technology. Only with "filling
up of the niche" will they, turn again to some further intensification of agriculture or other
innovations concerning basic resources. It is important to notice that the implications of
these assumptions are definite enough to enable them to be tested archaeologically.

In spite of the inexactness of existing archaeological population estimates, very clear
upper limits on long-run overall growth rates are set by the sheer mathematics of the
"compound interest" effect of population growth at any constant rate; that is, "ex
ponential" growth in which the annual increase is a fixed proportion of the previous year's
population." No matter how slow the rate itself is, expressed in percentage terms, the
absolute amount of annual increase eventually becomes very great because the population
base itself has become very great. I think most anthropologists know this but do not realize
it, and are apt to lose sight of the implications when thinking about specific situations. For
example, a steady rate of increase of 1 per 1000 per year means that an initial population of
100 will be only 110 a century later and will take 700 years to reach even 200, but in 4600
years it will have grown to 10,000 and in 14,000 years to 100 million. Growth rates which
have very small or even imperceptible effects over two or three long human lifespans can
mount up to very large changes over a few centuries, and lead to astronomical populations if
continued steadily for a few millennia.

The mathematics of population growth also have implications about the role of migration
as a demographic process. Clearly we should always be explicit about the boundaries of the
regions we are investigating, and we should remember that, depending on how we define the
region, the same movement of people may be seen either as an internal rearrangement in
population density patterns, or as another process besides birth and death that actually adds
to or sub tracts from the population total. Moreover, when the unit of analysis is a single
settlement or a small region no more than a few hundred square kilometers in area or an
initially sparsely populated territory, in- or out-migration may play a major role or even
totally swamp effects due to internal birth and death rates. However, I believe that when we
consider regions covering some thousands or more square kilomet ers, with initial population
densities of at least a few persons per square kilomete r, the effects of migration alone are apt
to be considerably less important , although not always negligible. For any sustained in
migration to compare over any length of time with the " compound int erest" effect of even a
very modest positive net reproduction rate, at least one of two th ings must be true. Either
the external "donor" population must be very much larger than the initial population within
the study region, or the re must be a sustained positive net reproduction rate within the
donor population which constantly replenish es the supply of potential migrants. The former
situation is unlikely if the study region is already fairly large and moderately populous, since
it would require a truly immense donor population. If we suspect that the latter situation is
the case, one implicat ion is that we have probably made an unsuitable choice about our unit
of study, and that we cannot begin to und erstand events within the study area until we
enlarge its boundaries to include the donor populations. But when we do that, we are no
longer accountin g for overall population growth as a consequence of migration. What we
observe is population growth due to a positi ve net reproduction rate in some parts of the
study area , followed by a certain amount of rearrangement in the locations of individuals.
We have not truly substituted migration in place of population growth as an explanation of
localized increases in population density. We simply have a more complex situation in which
population growth occurs in one region, and many individual s then move elsewhere. The
popul ation growth itself, as well as the subsequent movement, still demands explanation. Of
cou rse, a s'ngle interrelated set of circumstances may explain both the population growth
and the movement.

This point about the limited consequences of migration also cuts the other way. There is



a tendency to think that any rather large sparsely populated territory can continue to absorb
emigrants from a region of population growth for quite a long time. Unless (for reasons
which we would then have to try to explain) the emigrant population's own growth rate
drops quickly to very near zero, this is just not so. Again the compound interest effect
catches up quickly with the limits of any territory on earth. A population growing uniformly
at 4 per 1000 per year and expanding with fixed density over unoccupied territory will cover
ten times its initial area in 577 years, 100 times in 1154 years, and 1000 times its initial area
in 1730 years. For a population which is truly steadily increasing at this rate, there can be no
such thing as "uncircumscribed" territory anywhere on this planet for very long, as archae
ologists judge time.

Carneiro (1972) provides us with one example of knowing but not realizing the impact of
steady growth at even a moderate rate. He computes that, under certain assumptions, in
cluding an annual rate of growth of 4 per 1000, an initial population of 1000 would increase
enough in 1658 years to leave no more free land within a circle of 60 miles' radius, while if
70% of the population increase each year was carried away by emigration, the time required
to use up all the free land within a 60 mile radius would be extended to about 5570 years.
He has neglected to think about where all the emigrants go, or to ask what will happen as
they, also, continue to increase at 4 per 1000 per year. In 5570 years an initial population of
1000, with an annual growth rate of 4 per 1000, will have increased to around 4 or 5 trillion,
which would create a population density for the whole land area of the world (including the
Sahara, Antarctica, and Greenland) of about 305 people per hectare, which is greater than
the 1960 density of Manhattan Borough.

A related tendency is to think in rather vague, qualitative terms about "rapid" versus
"slow" or "moderate" growth rates . In practice, the tendency has been to call the growth
"rapid" if it means that, over the stretch of time being studied, graphs of estimated popula
tion show a dramatic upswing. Thus, one set of recent writers speak in all seriousness of a
"population explosion" when their population graph shows a pronounced upswing, and an
estimated 2.5-fold increase in about 750 years between about 5000 and 4250 B.C. (Hole,
Flannery, and Neely 1969:369·370). Actually, their curve shows a nearly uniform rate of
growth for about 7500 to 5000 B.C. (doubling about every 750 years; equivalent to a little
under 1 per 1000 per year), and the dramatic upswing between 5000 and 4250 is attribut
able mainly to the inherent increasing steepness of any fixed exponential rate of increase and
only partly to a very modest increase in the implied growth rate. But the main point here is
that even a 2.5-fold increase in 750 years would be the result of a steady growth rate of only
about 1.2 per 1000 per year." It simply confuses matters to call this a "population explo
sion" when demographers today use this term to refer to growth rates of 20 to 40 per 1000
per year, which would lead in 750 years to increases ranging from a million-fold to over a
million million-fold.

The mathematics of population growth mean that even a very moderate rate of increase
by contemporary standards, say 5 per 1000 per year, cannot have been sustained for long
periods, since this amounts to a 10-fold increase in about 460 years, a 100-fold increase in
about 925 years, and a 1000·fold increase in about 1390 years. What this implies for the
Pleistocene is that, unless the world's human population increased by more than 100-fold
between 500,000 and 40,000 B.C., the overall average rate of increase cannot have been over
0.01 per 1000 per year. Again, unless world population increased by more than 100 times
over between 40,000 and 7000 B.C., the average annual rate of increase during that interval
cannot have been as much as 0.2 per 1000. Actually, overall rates were probably much
lower; Deevey's (1960) estimates for 1,000,000 to 8000 B.C. accelerate from about 0.003 to
0.03 per 1000 per year.

Since about 8000 B.C., to be sure, overall average world growth rates have been much
higher. Deevey estimates world-wide rates on the order of 0.1 to 0.8 per 1000 per year
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between then and A.D. 1650, and it may be tempting to see this as some sort of simple or
direct response of fertility to sedentary settlements or food-production. The difficulties in
using existing archaeological data or even documentary data for estimates of ancient popula
tion densities or even relative trends are well known (Adams 1972b; Parsons 1972a; Renfrew
1972, 1973). Nevertheless, if we stick to growth rates, which depend on relative rather than
absolute population estimates, existing data and estimates are clear enough and consistent
enough to permit some definite conclusions. A great deal of very convincing evidence is
already available that indicates that sedentary food-producing populations themselves experi
ence many very significant changes in their growth rates, and that periods of extremely slow
or negligible growth, or even population decline, are interspersed with surges of relatively
rapid growth. I have made a fairly extensive , although far from complete, survey of estimates
of regional, continental, and world-wide trends for pre-industrial food-producing populations
and have computed the implied average growth rates in additional people per 1000 per year.
The sources I have used include Adams (1972a, Greater Mesopotamia), Angel (1972,
Greece), Blum (1961, Russia), Blanton (1972a, 1972b, Ixtapalapa Peninsula, in the Basin of
Mexico), Carneiro and Hilse (1966, Mesopotamia), Deevey (1960, world), Dumond (1965,
England, Gaul, China, Japan), Frejka (1973, major continents and Oceania), Hole, Flannery ,
and Neely (1969 , southwest Persia), Parsons (1968, 1971a, 1971b, 1972b, 1973, eastern and
southern parts of Basin of Mexico), Renfrew (1972, Greece), Sanders (1972, several regions
in Mesoamerica), Wailes (1972 , England), Wrigley (1969 , world), and Young (1972, Greater
Mesopotamia). For the moment, I have taken the estimates of all these authors at face value.
In addition, I have used my own latest estimates of population trends at Teotihuacan,
Mexico, based on Teotihuacan Mapping Project data (Millon 1970, 1973). These estimates
slightly revise and supersede those I have recently published elsewhere (Cowgill 1974).

In spite of the vague or tentative aspects of many of these estimates, some interesting
generalizations can already be made. These will doubtless be refined , but it is unlikely they
will have to be changed substantially by the more exact and reliable estimates which should
become available in the future. Surges implying rates of natural increase of from 3 to about
7 per 1000 per year over regions up to some tens of thousands of square kilometers,
sustained over two or three centuries (a doubling of population in about 240 to 100 years) ,
have not been uncommon during the past few thousand years, but they are interspersed with
periods of very slow growth or decline. Overall regional trends spanning a millennium or
more show net population gains that are rarely more than what would have resulted from a
steady rate of increase of 1 or 2 per 1000 per year (population doubling in 350 to 700
years), and are perhaps never over 3 per 1000 per year (doubling in about 240 years). Rates
of increase as high as 10 per 1000 per year (doubling in 70 years) or even higher are
suggested for the early growth surges of ancient cities such as Teotihuacan and Uruk (Adams
and Nissen 1972), but these are concomitant with declining nearby rural populations and
there is good reason to think that immigration contributed much to the rapid growth of
these cities. It seems that rates of natural increase greater than about 6 or 7 per 1000 per
year-that is, increase due entirely to excess of fertility over mortality, apart from increase
due to migration-have occurred only very briefly and locally, or during the rapid coloniza
tion of uninhabited or very weakly defended new territory. It is worth adding that even
during much of the Industrial Revolution in Europe, until late in the nineteenth century,
national annual growth rates were often not over 5 to 10 per 1000, and even in England and
Wales before 1850 the highest rate for any decade was less than 17 per 1000 per year
(Wrigley 1969: 54).

Some population declines have been very abrupt and drastic, and were clearly related to
disastrou s plagues or wars or to famine resulting from bad crops in several successive years.
Rarely, decline in population may perhaps be because habitats are truly marginal for human
biological adaptation; this may be true of high altitude nomads in Tibet (Ekvall 1972). But
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there are other well-documented instances of sustained population decline, at rates of a few
per 1000 per year, that have laste d over several centuries and involved millions of people
for example, during late Roman and early Byzantine periods in both western and eastern
Europe-and these have been less easy to explain (Finley 1969:153-161).

All of these rates contrast very sharply with the rates of natural increase on the order of
20 to 40 per 1000 per year which are being currently experienced in many nations. The only
time in the past when such rates seem to have occurred is when people colonized new
environments where, in terms of their culture, all important resources were essentially un
limited. It is interesting to note that if Birdsell (1957) and Martin (1973) are right about the
first peopling of Australia and the New World, under these conditions nomadic hunter
gatherers have been as capable as sedentary people of sustaining such high growth rates. The
problem today is quite different and probably unprecedented; extremely high rates of
natural increase are maintained in the face of serious shortages.

If we argue that the periods of little or no growth were times when people could find no
alternative to stringent population measures, while the population surges represent "break
throughs" to new levels of agricultural intensification which permitted population growth,
then we must assume that people were often remarkably unresourceful, especially if all that
was involved was shortening a swidden cycle or putting more people-hours into cultivating
plots of contracting size. We are also at a loss to understand why the "breakthroughs"
happened when and where they did.

Conceivably it could be argued that our first task is to account for the overall long-term
slow growth trend, and that only after we have explained that can we profitably turn our
attention to the short-range fluctuations. I think that this is a bad strategy. Theories which
in some formal sense can "explain," or at least correctly predict, gross overall , aggregate
trends may not even be steps in the right direction toward understanding or prediction on a
scale of specificity which has any. practical value. And in this instance, I think that if we
understand the more localized and shorter-term population fluctuations, we will simulta
neously understand the overall growth trend. It is not an independent regularity with its own
causes, but simply a consequence of the fact that specific conditions favoring population
growth have occurred more frequently than conditions favoring decline.

An important aspect of pre-modern population dynamics is that fertility and mortality
rates, while they both show very significant variations, are almost always quite high relative
to fertility and mortality rates in "developed" nations such as the contemporary United
States. To see an important consequence of this, suppose a certain population has a fertility
rate of 30 per 1000 per year and a mortality rate of 25 per 1000 per year (neither of these
rates is especially high for pre-industrial populations). The net result (aside from migration),
is a rate of increase of 5 per 1000 per year, which is a very respectable surge for a pre
industrial population. But a reduction of less than 9% in the fertility rate will bring fertility
down to 27.5 (ignoring some short-run effects due to changes in the population age struc
ture), and will cut the rate of increase in half, while a reduction of 17% of the fertility rate
will completely halt the growth surge, and any reduction over 17% will cause population
decline. Similarly, an increase of 20% in the mortality rate would totally stop population
increase, as would any combination of lesser decline in fertility and lesser increase in
mor tality that resulted in fertility just matching mortality. The point is, then, that changes
in fertility and mortality rate s on the order of 5-10% can have substantial effects on the rate
of population increase, while changes of 10-15% can totally transform the growth pattern.
Changes such as a year or two in the average age at marriage, a year or two in the life
expectancy of females, or three or four months difference in average time between preg
nancies will be sufficient to change the population growth rate drastically. Whether or not
the same is true of relatively small changes in the abortion or infanticide rates will depend on
whether or not those rates were already fairly high. In any case, small changes in the oth er
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factors mentioned will be sufficient to have a large impact on the growth rate. These changes
hardly require drastic shifts in the general policy of a society; individuals may be barely
aware, or quite unaware ofshifts in patterns.

The implication is that steady population growth, or an insistent tendency toward
growth, cannot be taken for granted. This is not to say that decisions and behavior affecting
population growth rates are normally "easy" in some broad sense. On the contrary, I assume
that most people in most societies find that the conduct of their lives involves a good deal of
daily struggle to attain some objectives, to maintain some situations, and to prevent others
from developing. Behavior directly or indirectly relevant to growth rates may not often be
spontaneous or impulsive or heedless of certain consequences, whether or not specifically
demographic consequences are important, or even apparent, to the individuals involved. The
point is rather that the decisions and behavior affecting growth rates and other demographic
variables always occur in the context of multiple economic, technological, social and
ideological factors. Wishes for large or small families, large or small communities, and high or
low regional population densities are' only a part of the complex of considerations that enter
into behavior affecting demography. Subtle and fairly minor shifts in these complexly inter
related factors can lead to relatively minor changes in fertility or mortality which in tum
have large effects on pre-industrial growth rates.

This is, I am afraid, a fairly standard point of view for many professional demographers
(e.g., Wrigley 1969; Durand 1972), and it has been noted by other anthropologists such as
Polgar (1972), and by several reviewers of the Spooner volume, including Yengoyan (1973)
and Renfrew (1973).7 Renfrew puts his finger on the real issue when he says, "What we still
do not begin to understand is how, when, and why population increases-and why it so often
doesn't." Pointing out that significant changes in pre-industrial rates of increase must have
generally depended on slight shifts in a rather close balance between high fertility and high
mortality makes the problem less puzzling, but hardly solves it .

To recapitulate, proponents of population growth as a "prime mover" tend to take it for
granted that sedentary human populations will increase up to the point at which, unless
there is some significant change in the technology and organization of food production and
distribution, any furth er population increase would cause significant food shortages. Most do
not deny that often the respon se is population stabilization rather than technological innova
tion, but the fact remains that they tend to see population growth rates as relatively in
elastic, that is, relatively unresponsive to moderate changes in other variables. They also tend
to see the problems imposed by growing populations as a major explanation for technological
innovations and other socio-cultural changes. This puts critical limitations on theoretical
insights, for it predisposes one to greatly underrate or even totally neglect many other major
factors in development and innovation. It provides spurious answers that stop us from asking
important questions. At times it has also lent itself to a circular kind of reasoning. When
evidence indicates that a particular population did not expand for a long time, the situation
is explained by the assumption that an ecological "ceiling" had been reached which could
not be exceeded without some technological "breakthrough," but the proof that no break
through was feasible is provided by the failure of the population to expand. On the other
hand, instances where the population does grow are accounted for by the assumption that
this is a normal human tendency. At its worst this becomes the kind of closed theory that
can explain everything, has no chance of being falsified (unless we expand our concepts of
relevant data and ask more questions), and hence explains nothing and is not subject to
scientific testing.

Undoubtedly there have been some instances of ancient societies tha t experienced prob
lems of actual or imminent overpopulation. But we cannot take this as a given. Most
societies most of the time do not seem to have had overpopulation problems, and if some
societies some of the time have had these problems, then the reasons are not self-evident, but



are a matter for investigation. The inelasticity of population growth rates cannot be taken
for granted, and there is good reason to think that, at least within the ranges typical of
societies before about A.D. 1750-that is, within minus 7 to plus 7 per 1000 per year-rates
have been very elastic, and very responsive to a host of still poorly understood factors. Why
some societies, and not others, embark on episodes of population growth remains a funda
mental problem, and growth, just as much as decrease, needs to be explained.

Furthermore, it is not a good strategy to try to examine consequences of population
growth separately from causes of growth. As Flannery (1972) and others have pointed out,
it may be a little harder, but it is far more realistic to think of complex reciprocal inter
actions occurring simultaneously among many relevant variables. This is not, as Spooner
(1972:xxvi) fears, to fall back on a "democracy of causes" which simply begs questions by
asserting that everything affects everything else. It is rather to avoid explanations that are
simplistic or demonstrably not supported by data. We hardly need to establish that recip
rocal relationships exist; the task is to make their details less vague.

Finally, lest I be misunderstood, I should stress that I thoroughly agree that (1) changes
in agricultural practices or anything else that requires higher labor input per unit of output
probably will not be adopted unless either there is no choice or there is some off-setting
advantage that is anticipated by the people involved; (2) at least most forms of pre-industrial
agricultural intensification do involve higher labor input per unit of output (although there
may be rare but very significant exceptions to this), and (3) changes in population size or
density, for whatever reason they occur, are themselves apt to have further important social
and cultural consequences.

TOWARD BETTER UNDERSTANDING OF DEVELOPMENTAL EPISODES

In the preceding section I have argued that we cannot take it for granted that inelastic
human population growth rates characteristically drive population densities up to the level
where significant stress due to resource shortages is experienced or seen as an imminent
threat. This section begins with the point that even if such stress occurs-or is foreseen, it may
not stimulate development, even if technical knowledge which would permit alleviation of
the shortages is available. On the other hand, technical innovations or increases in political
centralization or socio-cultural complexity may well occur rapidly in societies which are
experiencing little or no stress due to resource shortages. On the whole, it seems as if
development is more likely to be stimulated by the prospect of new opportunities, rather
than the threat of hardships. At least in some broad way it is intensification of demand,
rather than intensification of stress (as defined here), that most effectively generates devel
opment. In the context of recent centuries, this seems a truism. No one could seriously
suggest that the Industrial Revolution was a way of coping with European overpopulation
(in fact, population in England and much of Europe was stationary or even declining be
tween about 1650 and 1750 [Wrigley 1969:78]). Why should we assume that much more
poorly documented earlier transformations were in response to population stresses? I think
this assumption is made possible by a strongly biological, "ecological" approach which does
not have to confront its theoretical formulations about ancient events directly with the
embarrassment of contemporary textual data about those events.

In fact, if we think about any society which is already somewhat complex, and if develop
ment requires any substantial investment of resources, expertise, or coordinated manage
ment, then development is not likely to occur unless those who control resources, can
supply experts, or have statuses which enable them to play management roles, can see harm
to themselves or those close to themselves in the present situation, or can see advantages in
making the required investments. Put more crudely, compassion for the hard lot of the poor
is not, by itself, apt to encourage innovations which can only be undertaken by the more
prosperous unless these people also feel threatened by hard times but are not so threatened
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that they are unable or unwilling to take on new ente rprises. Far more likely to stimulate
development are good times, or the prospect of good times, where people who already have
at least some resources see new possibilities for themselves. If they believe that the innova
tions will also help the really poor and distressed , so much the better. But fairly obvious
injury to people of low status or little power does not seem to do much to dampen
enthusiasm on the part of more powerful people for changes that promise to serve their own
interests.

This is, of course, not to say that the most powerful or the most privileged are always
leading the vanguard of change. The elite may be highly reactionary, with a strong vested
interest in the status quo, and the most innovative people may be neither the elite nor the
very poor, but merchants, prosperous peasants, or others of middling condition. Some forms
of agricultural intensification and other innovations or improvements can be undertaken in
piecemeal fashion by individual producing households and small villages. Others require
entrepreneurs or groups of entrepreneurs with somewhat more than minimal resources . Still
other kinds of innovations can be achieved only by members of the elite, who already
control great wealth and hold great power. The viewpoints from which individuals of differ
ent status judge the kinds of change which are desirable, as well as the kinds of change which
it is possible for them to effect, are quite different.

It is true, of course, that definitions of " advantage," "disadvantage," and so on, are
culturally relative, and that notions about probable consequences of various actions may also
vary from culture to culture. One must be aware of this, but I think that the hazards have
been exaggerated. Perhaps I deceive myself , but it seems that; at least where political and
economic matters are concerned, the behavior described in written accounts from Meso
potamia, ancient Egypt, China, Mesoamerica, and Peru is remarkably understandable in
terms of quite simple notions about human motivations. The probl em is not that the
behavior is unintelligible, at least after the fact, but rather that we cann ot always predict
which of several reasonable choices will be made, or, if there are contending interests, which
will prevail in a specific instance. When I write about "incentives," " motivations," " in
terests," or " perceptions," I do no t mean that we are lost without something like psycho
analytic interpretations of the mysteries and complexities of individual personalities. Nor do
we always need detailed accounts of the outward observable behavior of single individuals.
And even if we had such accounts it would be better for some purposes to abstract behavior
al generalities and regularities from them, rather than trying to keep in mind all the details.

I believe that one 's not ions about what is in the best interests of oneself, one's close kin,
or associations, institutions, or social categories or classes with which one closely identifies,
are major determinants of politically and economically-relevant aspects of behavior. Further
more, I think that if we understand the situational and institutional contexts in which
individuals find thems elves, their notions about their own self-interest become quite under
standable, and perhaps even predictable. I certainly do not mean to say that all people are
just alike, but I do suspect that when whole classes or categories of people (as opposed to
occasional deviant individuals) behave in ways which at first seem peculiar or inexplicable, it
is not because they have some drastically different ways of formulating their preferences
which we have not fathomed, but because we have not understood how they perceive their
situational and institutional positions and possibilities . It is in the light of this viewpoint that
I make the assumptions about self-interest that I do in this paper. It seems quite possible to
make scientific tests of the utility of these assumptions. For any but the smallest and most
egalitarian societies we have to consider whether the individuals who feel threate ned or
injured by the existing state of affairs are also in a posit ion to do anything effective or
"developmental" about it, and whether those who are in a position to undertake or direct
development either feel themselves injured by things as they are, or see the prospect of
improving their own situation through development.
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One implication is that if population increase means only that, on the average, people
have to work somewhat harder to meet their food requirements, and if there is nothing one
can do with food in excess of one's own household's nutritional requirements except store it
as long as possible for insurance against possible future shortages, and eventually to let
unused food rot, then there is no incentive for population growth. It seems likely that this,
indeed, was the situation throughout most of the Pleistocene, and that it has much to do
with why both population growth and cultural innovation were so slow then. In the broadest
terms, the key seems to be the presence of institutional, ecological, and technical factors
which enable one to convert some of the food (or other resources) that one has produced or
procured into something else that one desires. This "something else" can be material re
sources (including other kinds of food) that are not locally available, craft products, expert
or shamanistic help or advice or reassurance, or other goods or services provided by part-time
or full-time specialists (who to some extent reduce their own production or procurement of
basic resources). Or the "something else" can be less tangible prestige or status or authority
that rests on accumulation and redistribution , either of food or of other things acquired ,
ultimately, through food or other primary resources. Or, as Flannery (1969) and Flannery
and Schoenwetter (1970) suggest, food can be converted into imperishable kinds of wealth
which may function as savings, possibly reconvertible into food in times of localized short
ages. In other words, it seems that whenever there is any redistribution or ranking-anything
but the most self-sufficient and egalitarian and small local populations-there is a potential
reason for someone finding it to his advantage to work harder than he needs to meet his own
household's subsistence needs, or to persuade or compel someone else to work harder. There
is, as it were, something for potential or latent entrepreneurs to be entrepreneurial about. It
is under these circumstances that it can become advantageous either to have more children
oneself, or to encourage others to have more children.

We do not have to wait for the appearance of large, compl ex, and strongly ranked (in
Fried 's [1967] senses) societies for economic and institutional factors to loom large. Circula
tion of goods and services, redistribution, and at least part-time specialization were probably
already major factors influencing both culture change and demographic trends as early as the
onset of food-production, and probably even earlier. I do not -think that any Homo sapiens
societies, including Late Pleistocene hunter/gatherers, can be adequately understood in terms
of the more or less purely " ecological" approaches which may be adequate for other species.
Whatever criticism one can make of Jane Jacobs ' (1969) speculations about the commercial
activities of hunting/gathering pre-Neolithic settlements, she is surely far closer to the right
track than are "population pressure" or "ecological stress" theorists.

This is not merely to replace one simplistic monocausal explanation, one "prime mover,"
with another; and it is emphatically not to suggest that the first faint flicker of ranking,
redistribution, circulation of goods, or craft specialization set in motion a self-driving, simple
positive feedback loop that generated or in any useful sense accounts for all subsequent
developments. It is doubtless true that quite often the circumstances which have favored
economic and political development have also favored population growth, and that there are
very important reciprocal relationships between these variables. But the empirical data just
do not show the kind of continuous development which (aside from setbacks due to wars or
plagues) would be expected if it were all that simple. There are many fits and starts and
some significant recessions that also have to be accounted for.

Rather than seeing population growth as an inherent tendency of human populations
which is permitted by technological innovations, I see population growth as a human
possibility which is encouraged by certain institutional , as well as technological or
environmental circumstances, but equally may be discouraged by other circumstances. In
general, asking whether population growth is "the" independent or "the" dependent variable
is an inept question, and we should think of population variables as members of sets of
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variables, including tec hn ological and environmental variables and political, economic, and
other inst it utions , which are all concomitantly interacting with one another. This, of course,
leaves a great deal yet to be understood and explained, but it is much better to try to
formulate the right questions than to offer the wrong answers.

POPULATION PRESSURE AND WARFARE

One variant of the "population pressure" theme, elaborated especially by Carneiro (1970,
1972), sees intensification of warfare as a consequence of increasing competition for
resources under conditions of growing population in circumscribed environments. Warfare in
turn is seen as the primary. factor in political centralization and the rise of "state"
institutions. Very briefly, I think that if there is serious stress due to resource shortages that
can only be overcome by intense conflict with other groups, the response will be to halt
population growth unless something other than inelastic fertility is stimulating that growth. I
do not believe that warfare intensifies because weakly organized but increasingly hungry and
desperate populations are scrambling harder and harder for the same restricted resources.
Small-scale raiding can occur for many reasons. One reason may be that it is sometimes
much less laborious to seize resources forcibly from neighbors (with whom one can afford to
be on bad terms) than to procure them by one's own efforts. Often seizure of resources or
outright seizure and colonization of land occurs when one group whose way of life is
-ssociated with relatively high population densities lives next to others who occupy a similar
er.vironment much less densely and who, owing at least partly to this lower population
density, are not able to resist seizure very effectively, To call this an effect of "population
pressure" is to use the term in a sense very different from the primary meaning I have used
here. The people who are doing the expanding may not be suffering particularly severe stress
due to resource shortages; in fact, they may be less stressed than their victims. What is
important is that there is a steep geographical population density gradient. It only obscures
matters to call this "population pressure" and also to use "population pressure" to refer to
resource shortages owing to excessively high levels of population density . I think there is
good evidence that what most effectively' converts raiding into large-scale businesslike
warfare for permanent conquest of territory or people is not increasing stress, but rather
(among other things) increasing wealth. More wealth means that a society (or at least its
elite) has more to gain from conquering rich neighbors and is more able to equip and feed a
large army; however, it also means that the society's own richness is more coveted by
neighbors who are also more able to support large armies."

LOCATIONAL FACTORS AND AGRICULTURAL INTENSIFICATION

At least since von Thiinen (1826) geographers and economists have dealt systematically
with the idea that costs of transport will be a major factor in the economics of agriculture in
a given location. If crops have to be transported from the fields to a market or to a
centralized storehouse, then distance between fields and the important markets or
storehouses has to be taken into account. It may require less work in the long run; and be
more profitable, to put more man-hours of field labor per unit of production into intensive
farming of relatively small plots close to an important center, rather than cultivating more
distant and larger fields less intensively and with greater output per hour of cultivation labor.
This is true because in the latter case the greater transportation costs may more than offset
the production economies. Other factors can reinforce the tendency toward concentration
of agricul tural production near major centers, including the greater accessibility of the
non-agricultural goods and services which are provided by the center, importance of the
center as a place one must visit for various business or political transactions and participation



FACTORS AFFECTING CONTEMPORARY POPULATION TRENDS

It is fair to ask whether the present "population explosion" contradicts the thesis that the
rate of natural increase has been very responsive to moderate shifts in other variables. If so,

in important rituals, or simply the greater excitement and variety of the center. Sometimes
military protection may be more available near the center, or political elites may coerce
people to live nearby, where they can be watched more closely and better controlled.

Thus, the growth of regional centers can encourage local population concentrations, so
that population density may be relatively high and agricultural intensification relatively great
in the vicinity of major centers, while at the same time more remote regions may be actually
losing population, and land that is potentially quite productive may be going out of use. It is
not that labor-intensive forms of agriculture are practiced because there is no more good
land easily available anywhere, but because the higher costs of intensive agriculture are more
than offset by the lower costs of transportation , as well as, perhaps, by other economies and
advantages that are gained by locations close to the center. In a narrow sense, agricultural
intensification in these cases is indeed a response to locally high population densities. But
these high population densities themselves-concentrations of priests, rulers, craftsmen,
merchants, and others, as well as agricultural producers-are consequences of migration due
to social, economic, and political factors rather than of uncontrolled human fertility. To call
agricultural intensification under these circumstances a response to demographic pressure is
to miss the point that the local demographic pressure itself is merely one consequence of a
transformation from many more or less equal small centers to a few centers of paramount
importance. Of central interest is the empirical fact that in some (though not all) regions of
greater Mesopotamia (Adams 1972a, 1972b; Adams and Nissen 1972), and also in central
Mexico (Blanton 1972a, 1972b; Dumond 1972b; Parsons 1968, 1971a, 1971b, 1972b;
Sanders 1965, 1972), the data indicate just this pattern of growth of many smaller centers
with considerable overall population increase, followed by dominance of one or a few great
centers with actual decline or disappearance of most of the lesser settlements. Perhaps this
transformation in the settlement structure is contingent on some critical population density
level, but even this is not clear, and certainly what is crucial are shifts in poli tical and
economic organization. I know of no good evidence for significant concomitant technolog
ical innovations in Mesoamerica. Smith and Young (1972) argue that in Southern
Mesopotamia a shift from hoe to plow cultivation may have occurred not long before the
shift in settlement structure, but they see adoption of the plow as simply a form of
agricultural intensification in response to population growth , and they do not suggest any
subsequent socio-political repercussions of the switch from hoes to plows. Moreover , as they
recognize, the earliest use of the plow in Southern Mesopotamia is not well-dated, and it
may have been several centuries prior to the shift in settlements. Irrigation on an increasingly
controlled scale is seen by Smith and Young (1972:48) as perhaps necessitated by the
change in settlement pattern, but they do not suggest that it might be a cause of the change.

Roughly speaking, it seems that earlier in both Mesopotamia and central Mexico, there
were three important categories of land. There was the land actually occupied by a number
of small to medium-sized settlements, the sustaining areas surrounding these centers, and
land that was lightly occupied and little used because it was poor in all important resources.
Following the transformation, there were a few really major centers and a considerable
decline in the number of small and medium-sized settlements. A considerable amount of
land that was formerly well-populated was now little-used simply because it was too far from
any really important center, and not because it was poor in resources. Blanton (1972a) and
Bronson (1972) offer good discussions of these locational factors and their observed or
possible effects on patterns of population density.
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why are populations increasing today most rap idly in some of the countries where hunger
and other stresses due to resource shortages are greatest? Why does high fertility seem to
resist effective control even though populations appear to be headed toward catastrophe? If
my argument does not fit the facts of the present, how can we expect it to help us
understand the past?

In fact, while there are no more tidy answers for the present than for the past, there is no
difficulty in applying exactly the same assumptions and approach to the present. It is
important to understand the extent to which the present situation is unusual and perhaps
unprecedented. Annual rates of natural increase of 20 to 40 per 1000 are now common, and
they mean that populations double in about 18 to 40 years and, if the rates continue, will
increase ten times over in 60 to 120 years and 100·fold in 120 to 240 years. A dramatic
decrease in mortality rates in recent decades, while fertility has remained generally high, is
an important part of the story, but it is far from being the whole story. As Polgar (1972)
points out, there have also been significant changes in fertility. Possibly the rapidity of the
change in mortality has also been important. Traditional values and practices favoring high
fertility have not had much time to adjust. Here again it is very misleading for an
archaeologist to speak of a change as "rapid" if it occurred over a span of two or three
centuries. This allows ten or twelve human generations for adjustment, in contrast to modern
contexts where persistence in following the ways of one's grandparents is often seen as very
obstinate conservatism.

At least one key factor in the present situation seems to be that often, although a poor
peasant with a large family may have serious problems, he may have even worse problems if
he has very few or no living children, especially in his old age (Benedict 1973; Polgar 1972).
Considered in the abstract, it is all too easy to think of the problem as one of whether, at
least in their own terms, prospective parents will lose or gain by having more children. In
fact, it appears that it may often be a question (in terms of the options that are actually
available, whether or not individuals clearly think of them as "strategies"), of a choice
between relatively low loss and high loss options, or between options that are not very good
but entail relatively moderate risks, versus options that might possibly payoff very well but
involve a high risk of disaster. In particular, large peasant families often account for most of
the high overall population growth rate, which causes serious problems on the nationalleveI.
Peasants mayor may not be aware of this. But if it is apt to be injurious for them if they do
not have a large number of children, then even if they agree that the general consequences of
rapid population growth are bad , the y are very likely to feel that they are in a predicament
where they cannot afford to sacrifice the more immediate advantages or security that a large
family will offer them. People may be well aware that what they do is, in the long run , "bad
for the system," yet feel that, in terms of their own situations, they cannot afford to do
otherwise. At least at the level of the individual household, the choice is not always, as many
writers suggest, to deal with diminishing returns either by accepting a deteriorating level of
living or by limiting population. Limiting the size of one's own family may lead to greater,
rather than less, deterioration in one's level of living.

Some writers (e.g., Beshers 1967) have assumed that the decisive factors affecting family
sizes are some set of popular family size norms, or fashions about age of marriage, or
aspirations for children's education or social mobility that are "communicated" in much the
same way that new fashions in clothing or music spread from one social class or ethnic group
to another. These factors of style or fashion are probably not wholly irrelevant, but surely
they are much less important than the nitty-gritty economic realities of the peasant's world.
Even if he wanted to, he may be no more able to afford the fertility patterns of the upper
middle class than to afford an Oldsmobile (cf. Benedict 1973; Mamdani 1973).

Also, as Polgar (1972) stresses , people do not alway s have definite ideas about how large a
family they desire. In any case, a number of other factors are important, especially ideas
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about desirable age for marriage, and sometimes the need to hold property or meet other
qualifications for marriage that will affect the average age at marriage.

Very tentatively, I suggest that peasant fertility will remain high and population growth
rapid where (1) it is bad to be left in old age with no children; (2) more children mean that,
at least once they are partly grown, the net income of the parents is higher than it would
have been with fewer children-it seems this would be so especially if more children give the
parents a chance to hire children out, or to rent or work or even purchase more land , and if
rents or taxes do not increase in direct proportion to family size; (3) there is no realistic
prospect of upward mobility for most poor children-that is, even if parents had only one or
two children they still could not afford the education that would equip them for or entitle
them to higher-status careers. In regard especially to this last point , values of course do enter
in. It matters whether parents believe it would be good for children to adopt new careers,
and the degree to which there are social barriers on upward mobility for peasants' children is
also important.

The implication is that incentives for large families will be greatest among poor, but not
destitute, households who have small holdings or work land on a rental or sharecropping
basis. If there is any prospect at all of urban or factory employment, this should also
encourage large families. If children who cannot find employment in the countryside do get
a job in the city, they can remit part of their earnings to the people back home, while if they
join the urban unemployed, at least they are not a direct burden on their families at hom e.

One supposes, then, that fertility might be somewhat lower among complete ly land less
laborers and among the really destitute: partl y because they are in such misery that their
fertility may be significantly lower and their mortality significantly higher for biological
reasons, but also because they have neither much to gain nor much to lose from having many
children.

Also important will be cultural and institutional practices, as in Ireland, that make for
late marriage, make celibate roles widely available, or both. But surely the decisive facto r in
lowering family size in the U.S., Europe, and Japan has been the existence of social and
economic conditions which meant tha t , for the great bulk of the people, they cou ld provide
far better life chances for a few children than for many. Only the very rich could provide
handsomely for an unlimited number of children, and only the relatively poor could not
afford to do well by at least one or two children. The implicati on is, I shoul d think, tha t
fertility will not drop much in poorer nations until (1) most families are not thre atened with
destitution unless they have several children who live to maturi ty , and (2) there is a realistic
possibility that by limiting family size, the children that are reared have bet ter chances in
life. As Mamdani (1973) and others have stressed , neither education and propaganda abou t
family planning nor wide availability of cheap and effective contraceptive devices can be
expected to have much impact on fertility so long as there remain good economic reasons
for most people to avoid being left with no or few children.

Besides its obvious prac tical implications, I have discussed the contemporary situation
partly to illustrate th e importance of understanding processes in terms of the behavior of
individuals in specific situations withi n their societies. Indeed, it seems that this is the only
way to make sense of phenomena that would appear paradoxical or incomprehensible if we
attemp ted to understand conte mporary population trends in many nations as some sort of
adaptive or homeostasis-seeking "behavior" of the nation as a whole. If this latter approach
does not work well for contemporary and relatively well-documented events , we should be,
to say the least , wary of at tempts to use it to interpret our much scantier data on ancient
and prehistoric cultural phenomena.
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NOTES

I I wish to thank Robert McC. Adams, D. E. Dumond, Fekri A. Hassan, Robert Hunt,
Rene Millon, Steven Polgar , Aram Yengoyan, and Cynthia Wild Cowgill for useful comments
on an earlier version of this paper. Cowgill (1975) briefly summarizes some main points of
this paper.

2Terms such as " carrying capacity" and "population pressure " have been used by
anthropologists in varying and somet imes ill-defined ways. They deserve a closer examina
tion than is possible or strictly necessary here.

3 Adams (1974) also criticizes this failing and develops a point of view very similar to that
expressed here.

4 Binford (1968) adopts quite a different view from these writers. He sees the impact of
migrants from relatively resource-rich to resource-poor environments as a critical factor,
rather than any presumed inherent tendency toward population growth.

SThat is, growth defined by the equation P = P (1 + r )", where P is the initial
population, t is the number of years elapsed , P is tlie pr8sent population, and' r is the rate of
annual increase . Note that if r is greater thtan zero and remains constant, the absolute
number of individuals added to the population becomes larger and larger each year.

6 Hassan (1973) has redrawn Hole et al.'s graph (1969) with a logarithmic population
scale. This makes clear the slight increase in the apparent annual growth rate con comitant
with the initiation of irrigation agriculture. In fact both earlier and later changes in r appear
to be as great or greater.

7 Sheffer (1971 :378), in his review of Boserup's volume, also makes the points that
populat ion growth cannot be taken for granted, that "there are many instances in which
population growth occurs without agricultural development and vice versa," and that "Just

I have argued that population growth is not an inherent (or inelast ic) ten dency of
hum ans. Rat her, it is a human possibility which is encouraged in some situations and
discouraged in others . In spite of ambiguities, data on ancient population trends clearly show
many significant changes in growth rates and some significant periods of declining
population.

The fact that pre-industrial growth rates have usually represented a relatively fine balance
between very high fertility and very high mortality rates is important. It means that rather
small proportional changes in either fertility or mortality can lead to quite large changes in
the growth rate. This makes the existence of major fluctuations in the growth rate more
reasonable, even though this fact, alone, does not account for specific changes in the growth
rate. .

Obviously, much remains to be learned about the causes of episodes of socio-cultural
development (often, though not always, concomitant with population growth) . I have
suggested that approaches which postulate some sort of global societal or system "behavior"
with reference to a single set of criteria or goals are completely inadequate and of very
doubtful value even as "first approximations." I have also argued that explanations of
development in terms of societal responses to stress are, on examination, unconvincing. It
seems far more promising to think along the lines of perception and creation of new
opportunities and new possibilities, probably more often by specific social segments or
categories than by societies as wholes.

Finally, I have pointed up the contrast between present world rates of population growth
and what has passed for "rapid" growth in earlier times. I have called attention to some of
the factors and theoretical considerations which seem necessary for understanding what is
happening in the world today. I suggest that in spite of contrasts between past and present,
the same general set of ideas is also the most useful for understanding the past.
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