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Foreword 

Population projection, for which an equivalent term in practice 
is forecasting, constitutes a considerable part of the activities of 
demographers and in the minds of many in the public constitute 
their whole activity. 

Yet the standing of demographers is in no way determined 
by the agreement of their forecasts with what subsequently hap­
pens. Some of the best demographers have been responsible for 
projections that came the farthest short of the population that 
eventuated. Long before the forecast can be checked it is merci­
fully forgotten. 

One might have thought that extrapolation would be the 
principal technique used, yet in fact ordinary extrapolation is 
useless. Extrapolating the birth rate over the past 30 years in 
Europe or America would give zero births before the next 70 
years are up. 

In fact projections are ordinarily made by a series of 
assumptions, that look "reasonable," but are rarely backed by 
any substantial effort to check with the demographic reality. 
About the best one can say of most projections is that they are 
made by conventions to which we are habituated, that at least 
are not self-contradictory, and to which demographers and their 
clients typically raise no objections. 



vi Foreword 

The present volume of papers, partly arising out of a 
conference sponsored by IIASA in October 1988, is an attempt 
to get closer to what is actually happening. They examine in 
turn the three inputs to population projections - longevity, 
reproduction, and migration - making use of trends, of break­
downs (deaths by cause, births by parity, etc.), and of profes­
sional opinion in medicine and other relevant fields. It would be 
too much to call them definitive, but they do bring up issues 
that are not ordinarily taken into account in professional work, 
and that add to our understanding of demographic processes. 

Nathan K e yfitz 
Leader 

Population Program 
International Institute for 
Applied Systems Analysis 
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CHAPTER 14 

Demographic Revolution and 
the Future of Fertility: 
A Systems Approach 

Anatoli Vishnevsky 

The theory of demographic revolution or demographic transition 
states that an initial equilibrium of high fertility and high mor­
tality rates, after being disturbed, moves to a subsequent equili­
brium with low fertility and low mortality rates. The first dis­
turbance is declining mortality. The resulting disequilibrium 
leads to rapid population growth. The theory holds that, after a 
while fertility will also start to decline, leading to the new equili­
brium. Probably the most important and at the same time most 
controversial proposition of this theory is that, after its steep 
decline, fertility will return to the level necessary for replace­
ment in a low mortality situation, and thus population size will 
stabilize. 

. , Is this proposition only a mystical belief in a "happy end­
lng to the demographic revolution? I think there is no more 
~~sticism in it than in the theory according to which the human 
~tng.- the crown of creation- was produced by Nature without 

t e dtrect intervention of providential will. 
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Of course, if we accept the reigning conventional instru­
mental approach, this happy ending would seem somewhat mys­
tical. Here, the fertility level depends on a number of exogenous 
factors such as well-being, nutrition, or environmental pollution 
and harbors no inherent preference for a replacement level. 
Such factors do indeed affect fertility, but they cannot explain it 
completely. Unfortunately, demographic behavior often contra­
dicts the common sense of demographers. One might expect, for 
instance, that improvements in the standard of living or nutri­
tion will cause a rise in the fertility level, but, in fact, it is quite 
opposite. 

The conventional approach appears somewhat simplistic in 
its explanation of demographic behavior and its change during 
the demographic revolution. In this chapter, I try to see demo­
graphic behavior in a more complex and multidimensional con­
text. I apply what can be called the system-historical approach. 
This analysis of demographic reality is founded on 
general-system theory ideas and is aimed against the simplified 
understanding of demographic phenomena and processes as mere 
reflective reactions to some economic, social, political, or other 
"external" changes. In the framework of the system-historical 

\

vision of demographic reality, we deal with a specific subsystem 
of society - the demographic system. This system is relatively 
independent, and contains its own stable internal environment. 
Its behavior is explained in terms of self-organization and goal­
directedness. But first, I will briefly and critically review the 
present conventional instrumental approach. 

14.1. The Instrumental Approach 

Let us review the main principles of the instrumental approach 
in its interpretation of procreative behavior. Primarily, pro­
creative behavior is not considered as something independent or 
autonomous, but as a derivative of and subordinate to other 
behaviors, for example, economic. Consequently, the goals of 
procreative behavior have no value of their own. The motives 
are not independent, but serve only as instruments to achieve 
some other purposes. Within the framework of instrumental 
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thought, demographers explain changes in fertility behavior dur­
ing the demographic transition or otherwise not by proper demo­
graphic reasons, but by economic, social, psychological, and 
other benefits gained or not gained by an individual or family 
through the birth of children. Economic benefits are often par­
ticularly stressed; note, for example, Caldwell's theory that fer­
tility behavior is rational and fertility is high or low as a result 
of economic benefit to individuals, couples, or families regardless 
of type and stage of development (Caldwell, 1976: 355). 

Many differences exist, but authors holding the instrumen­
tal view have one thing in common regarding motives leading to 
childbirth: in all cases, children play an instrumental role in 
relation to some more general nondemographic aims of the 
parents; they represent values or disvalues to their parents. 
During the transition from high to low fertility, it is the value of 
children that changes, while the principles underlying the value 
remain the same: at present, as before, a greater value attri­
buted to children leads to higher fertility; lesser value, to lower 
fertility. The idea that the changed value of children is the main 
cause of changes in fertility is very popular in modern demogra­
phy. 

The instrumental approach and the corresponding "utility ' 
model" for explaining procreative behavior may be subject to 
criticism from different positions. One can criticize the failure to 
build a systematic "'view of demographic phenomena, the absence 
of a historical method, as well as the disregard for many impor­
tant facts of demographic reality (see, for example, Vishnevsky, 
1982: 159-167). However, our main criticism of the instrumental 
approach is not factual but of theoretical and methodological 
nature. The theoretical base of the instrumental approach can 
be exemplified by the exchange theory of social relations as 
described by, for example, the American psychologist Homans. 
He believes that interactions between persons are an exchange of 
goods - material and nonmaterial - and interprets behavior "in 
terms of transactions" (Homans, 1964). 

In this vein of thought, action results from an estimation of 
the consequences and a comparison of the expected results with 
their expected costs. Here, doubts of all kinds arise. First of all, 
such logic fails to recognize the qualitative specificity of 
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demographic behavior. It interprets demographic behavior at 
the same level as all others - namely, as a variety of economic 
behavior - and implies that the results are interchangable and 
commensurable as economic goods. It would be possible to 
agree with this logic when observing the behavior of isolated 
individuals. But at a higher level of abstraction, when we 
analyze the functioning of society as a whole, it is absolutely 
impossible to agree with such lack of qualitative specificity and 
differentiation of human behavior. 

( 

The principle of economic rationality (maximizing utility) 
as a historical, universal characteristic of motives is more than 
disputable, even with respect to economic behavior. How was 
any calculation and maximization of utility possible, for exam-
ple, in the medieval society with its natural economy, personal 
dependence, insuperable class barriers, and so on? 

The idea of choice - the ability to adapt one's behavior in 
accordance with rationally expected results, and what is more, to 
maximize the utility of these results - is absolutely alien to trad­
itional mentality. The members of a traditional society must fol­
low certain rules fixed beforehand. The rules for demographic 
behavior are established, and no events that take place in 
different spheres - such as wars, poor crops, epidemics, etc. -
can justify deviation from the rules, for example, by deliberate 
prevention or interruption of pregnancy. This does not mean 
that such rules are never broken. On the contrary, violations of 
these rules always occur, but usually as rare, frowned-upon 
exceptions. These exceptions only confirm the rule. 

In discussing the determinants of behavior in the demo­
graphic sphere, we inevitably come to more general problems of 
determining human behavior that are interesting not only for 
demographers. Literature contains much criticism of the postu­
lates of behavior rationally oriented to individual ends. In par­
ticular, critics contend that a model of rational individual 
behavior impoverishes our understanding of human activity by 
subordinating certain spheres of activity to others and coming 
up with a flattened average (Naumova, 1980: 226). Another 
important objection is that goal seeking is not discussed at all or 
is drastically simplified. We see this particularly with regard to 
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demographic behavior. In the framework of "instrumentalism," 
the goal-seeking process is often reduced to the formation of an 
attitude on family size. How this desired family size comes 
about is briefly explained in terms of needs, the social nature of 
which is considered only at the level of individual or family func­
tioning. 

My criticism of the instrumental approach's explanation of 
demographic behavior and its changes does not mean that I have 
all answers to questions concerning the principles and mechan­
isms determining this behavior. Nevertheless, I believe that the 
alternative "terminal" approach allows us to build a more 
integral, consistent, and realistic picture of demographic 
changes. 

14.2. The Terminal Approach 

The terminal approach views demographic behavior as 
autonomous and sovereign, having its own system of social 
determination quite independent of systems that determine 
economic or any other kind of behavior. The logic of the 
approach is based on a broader view of individual behavior than 
the logic of instrumental approach - namely, that of the indivi­
dual functioning in society as a whole. It is not enough here to 
limit reasoning to the individual or family level. We must use 
an idea of society as an integral organism having different non­
interchangable functions. The terminal approach suggests that 
demographic relations exist, which give rise to a system of social 
institutions, values, norms, rules, and sanctions for violations of 
these norms and rules. Individuals act within this system and 
behave in accordance with the functional requirements of 
society. 

A system consists of elements and relations between the 
elements. The elements of the demographic system are individu­
als - termed iii - and they are linked by previously given "demo­
graphic relations," Di, with fixed properties. These are real 
social relations concerning the creation and preservation of 
human life and form the internal environment of the demo­
graphic system, sd = { ai j Di}. They exist side by side with 
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other specific social relations, such as economic ones, E;, which 
make up the economic system: Se = {ai; E;}· 

Economic, demographic, and other similar systems can 
be interpreted as functional subsystems of a more complex 
supersystem - society which we will call s.. Therefore, 
Sd E S.; Se E S •. 

The demographic subsystem permanently interacts both 
with the supersystem (society) and with other social subsystems 
(for example, with the economic one), which constitutes the 
external environment of the demographic system. 

The principal properties of demographic relations are 
predetermined by their function in society, which is to ensure 
the continued existence of the human species. Demographic 
relations and their properties are formed in the course of a long 
historic development. Experience selects the most viable forms 
of relations and fixes them. Generally, demographic relations 
and corresponding norms of behavior already exist when we are 
born. We adopt these norms during the process of socialization 
as something immutable that governs our demographic behavior 
throughout our life. 

Of course, changes in the external environment affect the 
state of the demographic system. But usually the reactions of 
the system are considerably weaker than the fluctuations of the 
environment itself, and in most cases they are reversible. Under 
normal circumstances, the system always tends to return to 
equilibrium after being temporarily upset by external influences. 
Fertility, after a decline during the periods of social cataclysms 
(wars, epidemics, etc.), returns to its previous level. If the 
changes in external conditions are irreversible, the reactions of 
the demographic system often lag behind and, for a certain 
period, it continues to live according to its own laws. This is the 
situation with fertility in developing countries. The weak and 
temporary responses of the demographic system to most external 
influences indicate that the system has an internal environment 
and is~ ~tasis :::- that is, of maintaining the bal­
ance and the stability of the internal environment, even if there 
are external disturbances, as long as these do not go beyond 
certain limits. 
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The internal environment of the demographic system con­
sists of demographic relations and sociocultural structures gen­
erated by these relations: institutions, norms, patterns or rules 
of behavior, values, moral attitudes, etc., which exert a direct 
influence on human demographic behavior, particularly pro­
creative behavior. Every woman during her life will have none 
or a certain number of children. This number may be con­
sidered as the outcome of procreative activity (procreative out­
come). As a rule, the different procreative outcomes do not have 
equal probability. We know, for instance, that in some historical 
situation, all women aspire to have as many children as possible, 
so the modal outcome is five or six births per woman. In 
another situation, two births become the most frequent com­
pleted family size. The unequal probabilities of various out­
comes and the fact that they are subject to a certain order indi­
cate the existence of control signals in the system. These signals 
are generated by the sociocultural regulators or structures men­
tioned above. 

14.3. Changes and the Mechanisms of Selection 

Demographic relations and proper sociocultural structures 
evolve in such a way that they are usually adapted to the exist­
ing conditions. The principal force of this evolution is sociocul­
tural selection. 

The idea of selection as the main mechanism of self­
organization and self-development of complex systems was origi­
nally formulated in biology by Darwin in his theory of evolution. 
Since Darwin's time, the selection mechanism has been general­
ized to prebiological (see, for example, Eigen and Schuster 1979: 
6-15) and post-biological, i.e., social (Markarjan, 1983: 124) lev­
els of development. 

In nature as well as in society, selection has two principal 
functions: innovation and stabilization. Schmalhausen (1968: 
10) pointed out that, for nature, if an organism is adapted to 
the living conditions and if these conditions on the whole are 
stable, the structure and properties of the organism 
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do not mutate over whole geological epochs. We may say the 
same about demographic relations and corresponding sociocul­
tural structures. H they are adapted to the external conditions 
in society and these conditions are steady or change slowly, 
selection obstructs sociocultural innovations and maintains the 
demographic status quo during long periods of human history 
(which, of course, are shorter than geological epochs). 

But, if the overall conditions in society, and therewith the 
conditions of the demographic system, change substantially, the 
criteria of selection also change. In the new situation existing 
relations, norms, values, etc., need not be preserved. On the 
contrary, the demographic system must quickly eliminate all 
that is unfit for the new conditions, to make room for sociocul­
tural innovations in the demographic system more appropriate 
to the new environment. 

14.4. The "Goals" of the Demographic System 

The question arises: does the demographic system evolve in a 
definite direction or is its nature accidental and as susceptible to 
degradation as to improvement? I am inclined to think that the 
first of these two answers is correct. I believe the development 
of the demographic system is directed by a proper, inherent goal. 
"Here the concept of goal is not interpreted in its traditional, 
teleological sense but in the modern sense introduced by cyber­
netics" (Judin, 1978: 136). In the process of self-organization, 
the system comes (or tends to come) to some terminal state, 
which may be interpreted as the "goal" of the system. This goal 
is objective; it is determined by the functions of the system and 
by the ways these functions are performed. In the case of a com­
plex developing system, it is often impossible to formulate only 
one goal. That is why in biocybernetics, for example, one uses 
the concept of a hierarchy of goals in biosystems (Novoseltsev, 
1978: 3o-37). This concept can be useful for studying a demo­
graphic system. 

The most important goal of the demographic system as 
well as any other complex system is survival, self-maintenance. 
The system tends to avoid regimes that can menace its existence 
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and lead to depopulation. This goal is characteristic of all bio­
logical, self-reproducing populations and, as a rule, this goal is 
reached. If simple survival, with no supplementary objectives, is 
the goal- as is the case with animal populations in earlier stages 
of evolution - the reproductive process is strongly dependent on 
external stresses, and its efficiency is low. ....---

At a certain stage of biological evolution, a new and higher 
goal appears beyond population survival - namely, that of main­
taining homeostasis in the population's reproduction even in the 
face of considerable fluctuation in external conditions. The 
attainment of this goal substantially improves the quality of the 
reproductive process and enables it to fulfill a greater number of 
tasks related to the vital activities of species. 

By their nature, homeostatic mechanisms tend to maintain 
already established relations and st-;:bilize the system's function­
ing process. But biological and especially social systems are sub­
ject to continuous changes, i.e., to processes of development. 
Generally, the system's functioning improves. In the case of the 
historical development of the demographic system, the place 
occupied by the demographic activity in the overall activity of 
the supersystem can be used as a criterion of the quality of 
demographic functioning. The more the demographic activity is 
localized, the more room is left for other activities, and, as a 
consequence, the greater the overall potential of society. This 
development implies an increasing quality of demographic 
processes (provided, of course, we can hold our position in terms 
of the replacement of generations). _ -' 

The demographic system has properties belonging to every 
nonlinear dynamic system. The behavior of such systems has 
quasi-stochastic characteristics. In an initial phase of semi­
equilibrium, the system's behavior revolves around a certain 
attractor point. With changes in external conditions, the 
strength of the attractor diminishes, for a certain period the sys­
tem loses its stability, and a shift of the phase trajectories takes 
Place. But sooner or later the phase trajectories gravitate to a 
new attractor point, and the system's behavior resumes stability 
{again, in the quasi-stochastic sense). Graphically, the behavior 
of such a system can be shaped as a phase diagram, the 
coordinates of which are the parameters of the system. In our 
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case we can use a two-dimensional graph, with coordinates 
labeled gross reproduction rate and net reproduction rate. To 
illustrate this idea, we present the phase diagrams for Sweden 
and the Soviet Union (see Figure 1~.1). Initially, the coordinates 
of demographic behavior fall in the right-hand side of the figure 
- high gross reproduction and a net reproduction between one 
and two. At the beginning of this century, the coordinates shift 
quickly to the left and cluster around a new center. 

(a) Sweden (1778-1984) 
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Figure 14.1. Phase diagrams for the development of reproduction in 

Sweden (1778-1984) and Soviet Union (1838-1986) . 
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14.5. Demographic Revolution 

The theoretical considerations above help us to understand real 
processes - in particular, the demographic revolution. This 
revolution is a turning point. The demographic system moves 
from one qualitative state to another, and it undergoes total 
reorganization in connection with the changed position of the 
attractor point. The conditions of generation replacement 
change fundamentally. 

Unfortunately, until now the term "demographic revolu­
tion" has been used as a metaphor to emphasize the importance 
of certain demographic changes, but not to reflect their inherent 
logic. And what is more, this inherent logic does not attract the 
attention of demographers who interpret the changes in question 
only as a consequence of different social transformations, non­
demographic by their nature. One recent example is van de 
Kaa's idea that there are two demographic transitions. "The 
firs t transition to low fertility was dominated by concerns for 
family and offspring, but the second emphasizes the rights and 
self-fulfillment of individuals" (van de Kaa, 1982: 5). According 
to such explanations, procreative behavior passively follows 
changes outside the demographic sphere - in the present case, 
the change of modern society from "altruism" to "individualism" 
-but has no intrinsic determinants. 

I would like to propose another explanation of the demo­
graphic revolution. I believe we must look for the mechanism of 
sociocultural selection, as described above, working in a concrete 
historical setting. Two interacting components should be dis­
tinguished. The first is the weakening of stabilized selection: a 
general crisis of the past traditional relations, norms, values, 
etc., surrounding procreative behavior. The second is the 
increasing importance of innovative selection: the formation and 
strengthening of new, or previously marginal, relations, norms, 
and values. 

Thus, we distinguish two kinds of changes: destructive and 
constructive. On the one hand, it is necessary to destroy the old 
mechanism of social control of procreative behavior, because this 

l 
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mechanism is in a state of irreversible crisis. On the other hand, 
the new mechanism controlling procreative behavior (new rela­
tions, norms, values, etc.) must take shape. 

In the old, traditional scheme, a woman or a family has 
practically no choice as far as the birth of a child is concerned. 
Social norms protect the integrity of fertility, sexual and matri­
monial behavior. Having reached a certain age, a woman has to 
get married, engage in sexual relations, and become a mother. 
Childbirth in the traditional scheme is an important require­
ments connected with the social role of a married woman. There 
is no question for her of choosing this role nor how to perform it; 
there is no possibility of personal choice. 

All this changes in the transition to the new type of pro­
creative behavior. Today, childbirth is not an automatic conse­
quence of reaching a certain age and getting married but, as a 
rule, the result of deliberate decision making. This decision is 
made in the process of continuous comparison between demo­
graphic and other social aims and values as well as biological, 
economic, moral, and other opportunities. Rationality manifests 
itself in constant calculation and evaluation of the present and 
possible future situation with regard to objectives already 
achieved, changing opportunities, etc. 

The historical step taken in the transition from the tradi­
tional to the modern type of demographic behavior can be 
characterized as the appearance of demographic self­
consciousness. Mature demographic self-consciousness guides a 
person in the world of numerous alternatives. It allows him or 
her to understand more or less completely his or her proper 
demographic interests and to defend them. There is, as a rule, a 
time lag between the destruction of the old and the construction 
of the new system. As a result, in all countries where the transi­
tion to a new type of fertility begins, several generations appear 
that can be named "demographically marginal generations." 
The procreative behavior of these generations is no longer 
governed in full measure by the old mechanisms of social con­
trol, but at the same time it is not yet governed by the new ones, 
as they are not yet sufficiently mature. During the time lag 
between the stable states, fertility may fall. 
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The relation between both systems of social control of 
procreative behavior - old and new - changes continuously. 
Naturally, these changes influence the level of fertility. When 
the time lag between the destructive and constructive processes 
is great, the fertility decline below the replacement level may be 
very significant. I think this is what we currently observe in 
almost all developed countries. In my opinion, this situation 
cannot be interpreted in terms of a "second demographic transi­
tion." It is the typical result of the "first" - and only - transi­
tion, which started in the nineteenth century and has not 
finished yet, especially with regard to its constructive com­
ponent. 

The limits of this chapter do not allow me to dwell on the 
discussion of the concrete manifestation of the new demographic 
self-consciousness. Perhaps it manifests itself through a shift of 
children to the center of interest for family or society, as pro­
posed by the French historian Aries (1971: 322-34~) and his fol­
lowers. Perhaps it has other manifestations. In general, this 
problem deserves much more attention from demographers 
searching for evidence of the drop in the value of children. 
Nowadays, in all countries in a post-transitional situation, the 
problem is discussed of how to influence fertility that has fallen 
below replacement. From the point of view of the terminal 
approach, the only solution is to develop a new demographic 
self-consciousness, transforming fertility behavior from a margi­
nal to a modal feature of modern culture. 

The "terminal" vision of procreative behavior allows me to 
close this chapter with some optimism, but without any mysti­
cism. If the partisans of instrumental approach are right and 
procreative behavior is determined by children's instrumental 
value, by their "utility" - which, for objective historical reasons, 
irreversibly drops - then there is no hope left for demographers 
who are anxious about the fertility decline. However, if it is not 
a matter of changes in the objective value of children, but a 
matter of changes in the mechanism that transmits the "will" of 
society to individual consciousness, then things are quite 
different. Historical development creates new mechanisms of 
social control and simultaneously molds people so that they are 
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receptive to the functioning of these mechanisms. With respect 
to demographic behavior, this not only raises our hopes that fer­
tility will rise at least to replacement level, but also justifies 
population policy that contributes to this "restoration" of fertil­
ity, as one of the instruments of innovative sociocultural selec­
tion leading to the end of the demographic revolution. 
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