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ciples and concepts that are common 
to and underlie a wide variety of 

technological problems. It supported 
the finite element method in structural 
engineering and, across the board, it 
supported research on tungsten carbide 
as a substitute catalyst for platinum. In 
the mid-1960's it initiated a concerted 
research effort to apply systems analysis 
and operations research to the efficient 
allocation of urban police forces. This 
work led to the development of a gen- 
eral methodology for the dispatching 
and deployment of police patrol forces 
and for evaluating the consequences of 

technological and administrative inno- 
vations. There are immediate applica- 
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services. 
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ducting interference devices, which have 
become of considerable technological 
importance. In another area, develop- 
ments point toward high strength poly- 
mers which may possess an electric 
modulus as high as that of steel and a 
greater tensile strength, while at the 
same time weighing less than 20 percent 
as much as steel. 

Thus a firm groundwork was laid in 
the social and applied sciences for the 
Research Applied to National Needs 
(RANN) program that was developed 
in response to the applied research 
authorization granted in the amend- 
ed NSF Act of 1968. Interdisciplinary 
Research Relevant to Problems of So- 

ciety (IRRPOS) was begun in 1969, and 
it was then only necessary to sharpen 
and focus research on selected environ- 
mental and social problems and on 
opportunities for future technological 
development in order to respond to the 
legitimate demands of a society for 
which the fruits of research had been, 
speaking without prejudice, a mixed 
blessing. Basic to the concept of RANN 
from the beginning was the eventual 
transfer of programs to mission-oriented 
agencies of the federal government and 
to industry. Again one example must 
suffice. Between 1971 and 1974, RANN 
led in the effort to define a solar energy 
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research program to more fully under- 
stand and exploit this inexhaustible re- 
source with which we are blessed. The 
payoff came with the formation of the 
Energy Research and Development 
Agency (ERDA) to which RANN was 
able to transfer funds, staff, and know- 
how. At the same time RANN was able 
to continue with concentration on in- 
novative, long-range, high-risk, high- 
payoff projects in solar energy research. 
The NSF is indeed responding to na- 
tional needs. 

Conclusion 

This has been one man's account of 
the return on the American people's 
investment in A Foundation for Re- 
search. There have been failures as well 
as triumphs, but those are for others to 
record. Research has enriched our lives 
and nurtured our livelihood but it has 
also brought inevitable problems which 
hopefully in these next years it can help 
to ameliorate. All in all it has been a 
25-year success story with, best of 
all, rich promise for the future. We 
will fulfill that promise only if we suc- 
ceed in transforming research into 
wisdom in the compassionate use of 
knowledge in the affairs of mankind. 
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The theory of the demographic tran- 
sition is by now a well-known feature 
of discussions of human population 
phenomena, and recently it has also 
become an element of international 

politics. In the debates at the World 

Population Conference in Bucharest in 
1974 the theory of the demographic 
transition was an active, if usually im- 

plicit, participant. It lay behind some of 
the most attractive and confident senti- 
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ments expressed ("Take care of the 

people and population will take care of 
itself," "Development is the best con- 

traceptive"), and there is no reason to 
think that the proponents of these views 
believed they were espousing anything 
but the revealed wisdom of demograph- 
ic science (1). 

Yet popular adoption of a scientific 

theory usually lags far behind the elabo- 
ration of the theory itself. The theory 
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Yet popular adoption of a scientific 

theory usually lags far behind the elabo- 
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of the demographic transition was orig- 
inally developed nearly a half-century 
ago, and ironically its explanatory and 
predictive power has come into increas- 
ing scientific doubt at the very time that 
it is achieving its greatest acceptance 
by nonscientists. In scientific circles, 
only modest claims are now made for 
transition theory as an explanation of 
the very demographic experiences from 
which the theory was originally drawn 
-those of 19th-century Europe. When 
applied to the markedly different social 
and economic circumstances of modern- 
day Asia, Africa, and Latin America, 
the explanatory and predictive power of 
transition theory is open to further 
scientific questions. 

Hence the credence given to asser- 
tions based upon transition theory that 

development will "take care of" popu- 
lation matters as it did in Europe justify 
an assessment of (i) what is known 
about what did happen in Europe and 
(ii) the extent to which the same pro- 
cesses may be expected in developing 
countries, given their similarities and 
dissimilarities from the countries of 

19th-century Europe. 
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The Theory of the Demographic 

Transition 

The theory (2) of the demographic 
transition (3) is a descriptive interpre- 
tation of the transformations that took 
place in European demographic patterns 
during the 19th century. It seeks to 
characterize three "stages" of fertility 
and mortality levels, viewed as deriva- 
tive from the fundamental economic 
and social changes of "development" or 
"modernization." 

According to the theory, stage I of 
the demographic transition is that which 
has been characteristic of the human 

species throughout most of its history 
-an equilibrium of population size 
over the long term achieved by high 
birth rates and high death rates. 
Infant mortality is high and fertility is 
similarly high, although perhaps never 
at the biological maximum of the spe- 
cies. The high rate of mortality is taken 
as inevitable in the absence of modern 
forms of sanitation, agriculture, trans- 

port, and medicine. Given this high 
rate of mortality, a similarly high birth 
rate is required (by definition) of any 
population which has persisted. In order 
to maintain high fertility, societies in 

stage I of the demographic transition 
are characterized by powerful pronatal- 
ist norms supported by popular values 
both sacred and secular, and effectively 
enforced by a variety of societal sanc- 
tions, that is, by a pronatalism which is 

highly institutionalized and slow to 

change. 
In contrast to the stable societal 

maintenance of a high birth rate, transi- 
tion theory views control of the death 
rate as beyond the reach of preindus- 
trial societies. However, since most 

people desire health and long life, new 
methods of reducing mortality are 

readily adopted as they become known, 
resulting in a gradual decline in mor- 

tality. Both high fertility and low mor- 

tality are viewed as blessings. In this 
sense the factors supporting high birth 
rates and high death rates are asym- 
metric, the equilibrium of stage I a 

potentially unstable one. 
This instability leads to stage II of 

the demographic transition, character- 
ized by declining mortality with fertility 
remaining at previous high levels under 
the control of traditional social institu- 
tions. This is the stage of the "popula- 
tion explosion," that is, the rapid 

growth of population resulting from an 
imbalance between birth rates and death 
rates. 

Finally, individuals begin consciously 
to control their fertility, marking the 
onset of stage III of the demographic 
transition in which the birth rate gradu- 
ally declines toward equilibrium with 
the now low death rate. The reduction 
of fertility typically lags behind the 
mortality decline because it cannot oc- 
cur until the traditional social and eco- 
nomic institutions supporting fertility 
are weakened and new institutions 
emerge favoring a reduction in fertility 
to levels more commensurate with the 
lower levels of mortality. The theorists 
of the demographic transition explain 
the adoption of this new smaller family 
ideal by reference to the industrial and 
urban transformations of the 19th cen- 
tury. Industrial and urban life are seen 
as modifying substantially the role of 
the family in production, consumption, 
education, and recreation. The reduced 
importance of the family weakens the 
social pressures favoring high fertility, 
since it is through the extended agrarian 
family that many of these pressures are 
funneled by the society. The economic 
value of children is lowered by the 
growth of widespread or compulsory 
education, which removes children 
from the potential labor force. People 
come to perceive that mortality (espe- 
cially infant mortality) has declined 
substantially, and that fewer births are 
required to achieve a certain family size 
of live children. 

Through this multitude of major so- 
cial transformations, the pressures for 
high fertility weaken and the idea of 
conscious control of fertility gradually 
gains strength (4). In the early stages 
no elaborate technology of fertility con- 
trol is required, but there is more 
knowledgeable and effective use of folk 
methods such as coitus interruptus, 
abortion, and various crude devices. 
Later, pressures arise for more effective 
and less objectionable means of fertility 
control, leading to the development of 
more modern methods. 

Current Status of Transition Theory 

As has been noted above, the theory 
of the demographic transition is essen- 
tially a plausible description of complex 
social and economic phenomena which 
took place in 19th-century Europe. It 
is notably lacking in such components 
of theories as a specifiable and mea- 
surable mechanism of "causation" and 

a definite time scale. It has, however, 
generated some very general hypotheses 
which have been affirmed by subsequent 
events, for example, the proposition 
that mortality generally responds more 

quickly than fertility to the forces of 
medicine and development, and the pre- 
diction of the 1950's that regions such 
as Asia could therefore be expected to 
experience large population increases 
in the decades following (5). 

It is notable, however, that only lim- 
ited efforts have been made to examine 
the more specific and "explanatory" 
propositions of transition theory, espe- 
cially those concerning the factors as- 
sociated with the European fertility 
decline. The most intensive studies of 
this type have been in process in recent 
years by staff and associates of the 
Office of Population Research at Prince- 
ton, under the direction of Professor 

Ansley J. Coale. This European Fertil- 
ity Study is an examination of the 
course of fertility decline in more than 
700 provinces of Europe on a standard- 
ized basis, thereby allowing interna- 
tional comparisons and continental 

generalizations. Most of the component 
national studies have not yet been com- 

pleted, but the data available provide 
fruitful opportunities for a preliminary 
empirical examination of transition 
theory. Only the briefest of summaries 
can be provided here; a discussion 
which is both more extensive and in- 
tensive has been presented elsewhere by 
Coale (6). 

One important finding of the Prince- 
ton studies is that overall fertility levels 
in pretransition Europe were far from 
uniform, but instead varied considerably 
from province to province and from 
country to country. This was due in 
part to differences in marriage patterns, 
but, when this factor is controlled, the 
fertility variation remains large-the 
lowest fertility levels are only two-thirds 
as large as the highest. A variety of 
explanations may be offered. Two possi- 
bilities are that fecundity (defined in 
demography as the biological capacity 
to reproduce) was affected by nutri- 
tional factors (7) or by the prevalence, 
duration, and intensity of nursing (8), 
or both. Another strong contender is 
the view that many pretransitional sub- 
populations were in fact practicing con- 
scious fertility control (9). 

The Princeton studies clearly docu- 
ment the importance to the overall level 
of fertility in Europe of the proportions 
married. The Western European mar- 
riage pattern (10) of late marriage and 
of extensive nonmarriage stands out in 
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sharp relief from that of Eastern 
Europe, and is even more distinctive 
when compared with the very early and 
nearly universal marriage patterns of 
many modern developing countries. 

When the cluster of socioeconomic 
variables to which transition theory at- 
tributes the European fertility decline 
(industrialization, urbanization, educa- 
tion, mortality decline, and other fac- 
tors) are quantified and examined, it 
becomes quickly apparent that a num- 
ber of confident propositions in some 
versions of transition theory are overly 
facile. In some areas such as parts of 
France, fertility began to decline before 
the spread of industrialization and ur- 
banization, and prior to or simultane- 
ously with the declines in mortality. 
Certain socioeconomic factors were as- 
sociated with (but not necessarily causes 
of) demographic changes in some coun- 
tries, but in others these relationships 
were not apparent at all. Indeed, in 
most countries the data show sub- 
national regional clusters which tend to 
correspond more to cultural and lin- 
guistic groups than to the socioeconom- 
ic variables central to transition theory. 
Hence the causal model posited by tran- 
sition theory has proven to be more 
elusive in the empirical data than in the 
theoretical propositions. 

Coale (6, p. 65) summarizes the 
generalization of transition theory that 
remains in terms of three broad pre- 
conditions for a substantial decline of 
fertility within marriage: 

1) Fertility must be within the calculus 
of conscious choice. Potential parents 
must consider it an acceptable mode of 
thought and form of behavior to balance 
advantages and disadvantages before de- 
ciding to have another child-unlike, for 
example, most present day Hutterites or 
Amish, who would consider such calcula- 
tions immoral, and consequently do not 
control marital fertility. 

2) Reduced fertility must be [seen as] 
advantageous. Perceived social and eco- 
nomic circumstances must make reduced 
fertility seem an advantage to individual 
couples. 

3) Effective techniques of fertility re- 
duction must be available. Procedures that 
will in fact prevent births must be known, 
and there must be sufficient communica- 
tion between spouses and sufficient sus- 
tained will, in both, to employ them suc- 
cessfully. 

The European data show that a high 
level of development was ultimately 
sufficient to establish these three pre- 
conditions for a decline in marital fer- 
tility across Europe. However, there is 
no evidence of any threshold levels of 
development which were necessary for 
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this to happen, and it is apparent that 
the preconditions for fertility decline 
existed under situations of little social 
and economic development, as in parts 
of rural France and Hungary (11). 

Relevance of Transition Theory for 

Developing Countries 

The relevance of transition theory for 
the present situation of developing 
countries is an important issue of both 
science and policy. From a scientific 
perspective, the weaknesses and am- 
biguities of transition theory in explain- 
ing European experience may be fur- 
ther examined if one follows the 
current and future demographic pro- 
cesses of developing countries. For 
example, it is possible that the explana- 
tory failures of the theory for Europe 
may be due in part to lack of adequate 
data on potentially important factors, 
since explanation of the ongoing fertil- 
ity decline was not contemplated at the 
time these data were being collected. 
The application of modern techniques 
of demographic and socioeconomic 
measurement on a prospective basis in 
the developing countries may provide 
better opportunities to validate or refute 
(at least for those countries) the hy- 
pothesized relationships among mortal- 
ity, fertility, and various social and eco- 
nomic changes (12). 

The relevance of transition theory to 
the modern era may be of even greater 
interest to policy formulation. If it can 
be shown that within a reasonable pe- 
riod of time social and economic de- 
velopment cause a "natural" decline in 
fertility, as is predicted by some on the 
basis of transition theory, the under- 
lying assumptions on population issues 
held by many national leaders will have 
been validated. If, on the other hand, 
it appears that the theory of the demo- 
graphic transition (whatever its validity 
for Europe) is not appropriate for the 
conditions of the modern developing 
countries, revised assumptions will be 
very much in order as leaders seek 
the correct policy stance on popula- 
tion issues. 

In considering the relevance of tran- 
sition theory to contemporary develop- 
ing countries, the theory's general ex- 
planatory difficulties are compounded 
by very substantial differences between 
developing countries and 19th-century 
Europe in certain of the socioeconomic 
and demographic variables central to 
the theory. The situation is a mixed 

one: in some respects the different cir- 
cumstances in developing countries sug- 
gest great obstacles to the timely com- 
pletion of the transition by means of a 
"natural" decline in fertility along the 
European pattern. In other respects 
these differences provide reasons to 
anticipate an unusually rapid comple- 
tion of the transition in these countries. 

The differences which cumulatively 
militate against "natural" and timely 
fertility declines in the developing coun- 
tries include at least the following: 

Al) Pace and source of mortality de- 
cline. The declines in mortality of Euro- 
pean countries were gradual, and were 
generally related to the social and eco- 
nomic forces of development and in- 
dustrialization. The same is not true for 
many developing countries, where mor- 
tality declines have been far more 
dramatic and have often resulted largely 
from imported technologies which can 
be transferred with relative ease and 
are only marginally related to the pace 
and level of general development. The 
result is that mortality levels in devel- 
oping countries are much lower than 
those of early industrial Europe, but 
the factors which brought this about 
may be less indigenous and hence have 
less impact upon fertility. 

A2) Fertility levels before decline. 
Fertility in most developing countries 
today is much higher than in pretransi- 
tion Europe. For example, the birth rate 
in early 19th-century Britain is esti- 
mated to have been generally less than 
35 per thousand, whereas in many coun- 
tries today (such as Tanzania and 
Iran) it is over 45 per thousand, and 
in some (such as Afghanistan) possibly 
over 50. These higher birth rates are 
due primarily to the practice in most 
developing countries of early and near- 
universal marriage, in distinct contrast 
to the 19th-century European pattern 
of late marriage and extensive non- 
marriage. 

A3) International migration. The 
untoward effects of too-rapid popula- 
tion growth in a given country can, in 
theory, be mitigated by international 
migration. In the 19th century the coun- 
tries of Europe "exported" tens of mil- 
lions of their citizens to the "new" con- 
tinents of the Americas and Oceania 
and to overseas colonies elsewhere. Yet 
the political and economic realities of to- 
day mean that substantial international 
migration is no longer a potential outlet 
for excessive population growth. 

A4) Rate of population growth. As 
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a result of the above differences, all of 
which operate in the same direction, 
population growth in most developing 
countries is literally extraordinary- 
quite unprecedented in human experi- 
ence, including that of the European 
transition. Growth rates of developing 
countries today range as high as 3.4 
percent (for example, in Algeria, 
Colombia, and the Dominican Repub- 
lic, among others), with an average of 
about 2.5 percent. At the former rate 
a population would double in size in 
only 20 years (and would increase 32- 
fold in a century); at the latter rate 
doubling would take less than 30 years. 
In contrast, European nations under- 
going their demographic transitions 
rarely experienced doubling times of 
less than 50 years, and the average was 
about 90 years. Hence, at no point in 
their transitions did European countries 
sustain the rates of population-related 
growth in demand for basic necessities 
and for social investment that are now 
confronted daily by the leaders of many 
developing countries. Such demands 
often compete with those for invest- 
ment in key physical resources in in- 
dustry and agriculture, and can thereby 
serve to impede social and economic 
development. The perversely circular 
effect may be to slow or even short- 
circuit any underlying "natural" ten- 
dencies toward completion of the demo- 
graphic transition which result from the 
forces of development. 

A5) Momentum for further growth. 
The rapid growth of developing coun- 
tries will be more difficult to halt than 
the slower growth of transitional Eu- 
rope. As a result of their much higher 
fertility, modern developing countries 
have very much "younger" age struc- 
tures than Europe had, and therefore a 
far greater momentum for further 
growth. For example, even in the un- 
likely event that fertility in developing 
countries declined within the next dec- 
ade to the "replacement" level now 
characteristic of developed countries, 
the population of the developing world 
would nonetheless continue to grow for 
60 to 70 years, and by the year 2050 
would have reached a size nearly 90 
percent greater than its 1970 level. If 
replacement fertility is deferred until 
20 years later, the increase would be 
over 150 percent. For specific develop- 
ing countries with unusually young age 
structures, the force of growth momen- 
tum under these two assumptions would, 
of course, be even larger (13). 

A6) Opportunities for occupational 
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and rural-to-urban mobility. Occupa- 
tional mobility away from agriculture 
and spatial migration from rural to urban 
areas provided alternative life opportu- 
nities for the increased rural population 
during the European transition (14). 
The much more rapid natural increase 
of modern developing countries pre- 
sents great difficulties to the provision 
of comparable opportunities for occu- 
pational and spatial mobility. The in- 
crease in demand for nonagricultural 
employment often exceeds the increase 
in supply, and the extraordinarily rapid 
rates of urban growth in many devel- 
oping countries are threatening to 
overwhelm their capacities of accom- 
modation. Indeed, in some cases poli- 
cies are being sought to reduce rural- 
to-urban migration flows although the 
population remains predominantly ru- 
ral, thereby limiting the hypothesized 
effects of urban life upon family and 
reproductive values (15). 

A7) Fewer opportunities for female 
participation in the labor force. There is 
some evidence that the increased entry 
of women into the nonagricultural labor 
force in Europe was a factor in fertility 
decline. If this is true, the more rapid 
rate of natural increase in developing 
countries today means that the entering 
labor force is growing faster as well. 
Ceteris paribus, this would tend to 
limit the growth in the demand for 
female labor. 

A8) Difficulties of providing universal 
education. With school-age cohorts 
doubling in only two or three decades, 
many developing countries are under- 
standably experiencing difficulties in ex- 
panding educational facilities at a rapid 
enough rate to provide educational op- 
portunities for a growing proportion 
of those eligible. This means deferment 
of the goal of universal education, 
along with its hypothesized effects upon 
fertility behavior in the transition. 

There are also differences between 
the situations of the European transi- 
tion and those of modern developing 
countries which tend to favor more 
prompt and rapid fertility declines in 
the developing countries: 

B1) Pace of social and economic de- 
velopment. For many developing coun- 
tries, social and economic development 
has been more rapid than in 19th- 
century Europe. To the extent that 
such development "causes" or expedites 
the decline in marital fertility, this 
suggests more rapid completion of the 
demographic transition as well. 

B2) Methods of fertility control. The 
European fertility declines appear to 
have been based upon increased and 
more effective use of traditional fer- 
tility control measures such as coitus 
interruptus and abortion, although by 
modern standards the effectiveness of 
the former was not high and the danger 
of the latter was great. Improved con- 
traceptive technology and safe abor- 
tion techniques have now been devel- 
oped, and additional approaches such 
as safe and acceptable voluntary ster- 
ilization are available for the first time 
in history. At any given level of moti- 
vation to control fertility, access to 
such improved methods is likely to 
mean more frequent and effective 
practice, with consequently greater 
demographic effects. 

B3) Greater latitude of deferment of 
marriage and increased nonmarriage. 
The European demographic transition 
began in the context of late marriage 
and extensive nonmarriage. In devel- 
oping countries today marriage is gen- 
erally early and almost universal. 
Hence, although the 19th-century 
European transition relied primarily 
upon reduction of marital fertility 
(indeed, marriage occurred earlier and 
became more frequent, which tended 
to increase overall fertility), fertility in 
developing countries may be reduced 
via changes both in marriage practices 
and fertility within marriage (16), and 
will at least not tend to increase as a 
result of earlier marriages and higher 
marital frequencies. 

B4) Increased legitimacy of the small 
family norm. The large family was 
taken as "normal" in most of 19th- 
century Europe; there were few ob- 
vious examples of alternatives, and 
cultural diffusion was in any case rela- 
tively limited. In contrast, the "demon- 
stration effect" of the European tran- 
sition has provided modern legitimacy 
for the small family norm and evidence 
that its achievement is feasible, and 
many factors (such as improved inter- 
national communication and expanded 
trade) have accelerated the processes 
of cultural and intellectual diffusion. 

B5) Increased interest and planning 
capability of government. Population 
growth rates in 19th-century Europe, 
high by historical standards (although 
low by 20th-century standards), were 
not considered to be excessive. Modern 
leaders are better aware of the funda- 
mental importance of rapid population 
growth as a variable in development 
than their 19th-century predecessors, 
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and governments representing 81 per- 
cent of the population of the developing 
world (although still a minority of 
developing countries) have now de- 
clared their population growth rates to 
be excessive (17). In addition, many 
developing countries now have econo- 
mists and planners able in principle 
to foresee future problems, whereas 
such planning at a national level was 
little known in 19th-century Europe. 

B6) Governmental ability to per- 
mzeate subnational linguistic/cultural 
barriers. Evidence from the Princeton 
European Fertility Study demonstrates 
the importance of subnational linguistic/ 
cultural barriers in limiting or delaying 
the spread of the European demograph- 
ic transition. Unlike much of 19th-cen- 
tury Europe, most modern developing 
countries have the administrative and 
technological infrastructure (for exam- 
ple, central planning and administration, 
widespread publication in multiple 
languages, improved transport, telecom- 
munications, radio and TV, and postal 
systems) to enable them to better 
permeate such barriers. 

B7) International assistance. The 
present availability of international as- 
sistance (via the United Nations and 
other agencies) means that governments 
of developing countries may call upon 
substantial outside resources and exper- 
tise. Such assistance, if employed prop- 
erly, can reduce delays in development 
processes which might otherwise result 
from indigenous shortages of capital, 
materials, technology, and know-how. 

B8) More rapid pace of fertility de- 
cline. Kirk (18) and Beaver (19), 
among others, have noted that coun- 
tries that have experienced fertility de- 
clines in recent decades have shown a 
more rapid pace of decline than in 

19th-century Europe. This phenomenon 
may be attributable to varying combi- 
nations of the factors described above, 
especially more rapid development, 
sharper declines in mortality, greater 
governmental interest and capability, 
and the availability of effective con- 

traception and safe abortion and ster- 
ilization. 

Summary and Conclusions 

When the available data on the 19th- 
century decline in European fertility 
are analyzed on a systematic basis, 
some major propositions of transition 

theory are empirically supported, but 
only those at a high level of generality. 
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From a broad macrohistorical view it 
is correct to say that in the two cen- 
turies from the mid-1700's onward 
there were widespread and substantial 
declines in marital fertility which were 
associated with major social and eco- 
nomic transformations in European 
societies. However, the more specific 
and explanatory propositions derived 
from transition theory cannot explain 
all of the salient features of the Eu- 
ropean experience. In particular, the 
theory fails to explain fundamental 
phenomena such as variations in pre- 
transition levels of fertility and in the 
timing of onset and the pace of the 
fertility decline which eventually be- 
came universal. 

A recent study suggests that transi- 
tion theory can achieve a similar 
moderate level of success in Latin 
America, especially when the tradition- 
al theory is substantially modified and 
additional causal variables including 
cultural factors are introduced. Once 
again the (modified) theory achieves 
considerable predictive power at a high 
level of generality-those Latin Amer- 
ican countries with relatively high levels 
of development are more likely to 
experience the beginning of fertility 
decline than others. Again as in the 
European case, however, little suc- 
cess is achieved in predicting the timing 
of onset and the date of progress of 
fertility decline on the basis of transi- 
tion theory (20). 

Hence at high levels of generality the 
basic causal structure of transition 
theory appears sound. When the pro- 
cess of development is carried to the 
high levels achieved in Europe and 
some parts of Latin America, it ap- 
pears to be sufficient to establish the 
preconditions for a natality decline. It 
cannot, however, be said to be necessary 
to this end, for these preconditions 
also arose in contexts of quite low social 
and economic development. 

The substantially different socioeco- 
nomic and demographic characteristics 
of modern developing countries leave 
little doubt that their patterns of fer- 
tility decline will differ markedly from 
those of Europe. Still, there is no rea- 
son to think that a high level of devel- 

opment will prove to be any less suf- 
ficient or any more necessary for the 
establishment of the preconditions for 
fertility reduction; indeed, there is al- 
ready good evidence that fertility de- 
clines have occurred in areas of both 

high and low development. 
It must be recognized, however, that 

the high levels of development of Eu- 

rope and parts of Latin America are 
not a realistic prospect for many de- 
veloping countries, at least over the 
next few years or decades. When tran- 
sition theory is applied to such circum- 
stances, it fails to provide adequate 
answers to two questions of fundamen- 
tal scientific and policy significance: 

I) Sufficiency: Will the moderate 
levels of development to which many 
developing countries can realistically 
aspire in the medium-term future be 
sufficient to establish the preconditions 
for "nattral" fertility decline? 

2) Timeliness: If such declines do 
occur, will they occur soon enough 
and at a pace rapid enough to com- 
pensate for the sharply increased pace 
of mortality decline and higher initial 
fertility levels of these countries as 
compared with transitional Europe? 

The current international debate 
hinges on these matters of sufficiency 
and timeliness. Those arguing that de- 
velopment will "take care of" popula- 
tion believe that development is 
sufficient (and also necessary) to bring 
about adequately prompt fertility re- 
ductions at an acceptable tempo. Those 
arguing in favor of voluntary popula- 
tion policies and programs-as addi- 
tions to, not substitutes for, maximal 
efforts in the development sphere- 
emphasize the importance of develop- 
ment but doubt its sufficiency and 
timeliness for many countries, and 
hence call for direct efforts to enhance 
and accelerate its demographic impacts. 
Those urging coercive population poli- 
cies accept the significance of develop- 
ment, approve of policies encouraging 
voluntary restraint, but hold that both 
of these are neither sufficient nor ade- 

quately rapid to meet the pressing 
need. All agree with the general prop- 
osition of transition theory that high 
levels of social and economic develop- 
ment will eventually have important 
downward effects upon fertility. Hence 
the structure of these theoretical 
postures is pyramidal, with each finding 
scientific support in different aspects 
of the same basic orthodoxy. 

If this be so, it may well be asked 
why the debate about the modern 
relevance of transition theory is so 
strident, so lacking in scientific ob- 
jectivity. The answer is the familiar one 
of politics, for over the past decade 
population has willy-nilly become an 
important issue of international affairs. 
In this arena, perspectives deriving 
from political rather than scholarly 
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considerations have been wrapped in 
the scientific mantle of transition 
theory. 

The politicization of population is- 
sues is, in principle, not a bad thing. 
Indeed, if policies are to be considered, 
it will have to be done via the political 
process. But politicization is not a friend 
of science, particularly when, as with 
transition theory, the empirical evi- 
dence is ambiguous and may be in- 
terpreted as supportive of diverse 
political perspectives (21). At present 
in the field of population policy, deci- 
sions must respond primarily to polit- 
ical priorities and constraints rather 
than to the demands of scientific valid- 
ity. In particular, it is clear that there 
is great political virtue in a simplistic 
interpretation of transition theory as- 
serting that in all circumstances de- 
velopment will "take care of" popula- 
tion matters. Nonetheless, scientists are 
obligated to report that close examina- 
tion of transition theory in both his- 
torical and modern perspective shows 
that policy-makers would be ill-advised 
to adopt such a simplistic and deter- 
ministic view (22). In dealing with the 
intertwined issues of population and 
development, the challenge facing both 
scientists and policy-makers is to gain 
greater understanding of the processes 
of the demographic transition in their 
full subtlety and complexity and there- 
by to seek a more informed basis for 
policy. 
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