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This paper is concerned with reproductive strategizing, so let me clarify
what I mean by that phrase.  I use the term reproduction broadly to refer to the
entire process whereby a couple builds up its offspring set from first pregnancy to
final configuration.  The adults in a family can shape that process by many means,
including delaying the next birth or  stopping, induced abortion, infanticide and
abandonment, adoption in or out – we’ll review these means in a moment – and I
aim to show that these decisions and behaviors are not random but on balance
strategic.  That is, many Chinese parents have, by whatever means, been proactive
in shaping the size and configuration of their offspring sets to accord as closely as
possible with family system norms.  We have two objectives in this paper.  One is
to show that reproductive strategizing has steadily intensified since the early 1970s
in response to increasingly prescriptive birth-planning policies.  The second
objective, which is emphasized here, is directly to the point of this panel, namely,
to demonstrate that reproductive behavior varies systematically and dramatically
in Hierarchical Regional Space as modeled in the previous panel.

We use data from a 1% household sample of individual returns from the
1990 Chinese census, that is, the ChinaS datafile previously described.  We are
analyzing each of the Chinese macroregions separately, and we focus here on the
Lower Yangzi.  This regional economy-cum-society, one of the most advanced in
China, had a population of 140 million as of 1990.

The last paper of the previous panel described how we carved up the Lower
Yangzi's macroregional space into 8 HRS zones.  Zone 1 is the urbanized inner
core that includes Shanghai; zone 8 comprises overwhelmingly rural communities
in the macroregional far periphery.  We begin by establishing the point that the
general level of fertility has varied systematically through these spatial zones
throughout the period of concern here.  Figure 1 displays progression ratios from
one birth to the next by HRS zone, 1966-90.     The progression ratios from 1st to
2nd birth are labeled 1-2, those from 2nd to 3rd birth are labeled 2-3, etc.  A 1-2
progression ratio of 90 means that 90 percent of women who have had a first birth
continue to a second.  Be careful to follow the graphs in their proper spatial order.
Zones 1 to 4 are arrayed down the page on the left.  To maintain visual continuity,
we have positioned the graph for zone 5 immediately to the right of that for zone
4, with zones 6-8 above it.  This arrangement has the additional advantage of
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juxtaposing the two extremes at the top of the page: Zone 1, the urbanized inner
core of the region, on the left, and zone 8, extremely rural locales in the far
periphery, to the right. When the women who make a particular progression in a
given zone are too few in number for reliable calculation, we do not show the
trajectory for that progression.  And in zones 1-3, the progression-ratio trajectory
for 2-3 is discontinued in the year when the number of women making that
progression becomes too small.  The message of Figure 1 will be clarified if you
follow with your eyes the 2-3 progression through the eight zones of HRS, noting
how it moves across the graph in relation to the internal cross-grid (50% and
1978).

Figure 2 regroups the same data in separate graphs for each of the first three
progressions, displaying the trajectories of all eight zones within the same frame.
The effects of policy changes are apparent.  The wan-xi-shao program was
initiated in 1970 with pronounced effect on the progression to higher parities.  The
initial effects of the one-child policy are apparent in 1981, and those of the
relaxation known as 'open a small hole" are apparent in 1986.  The top graph
showing progression from first to second birth may be read as evidence of
differentiation by HRS zone in the level of conformity to the one-child policy.  Its
phenomenal success in zone 1, where from 1984 on fewer than 4 percent of
couples continued to a second child, may be juxtaposed with the total absence of
impact in zone 8, where the progression ratio never fell below 97 percent.
Moreover, while intermediate zones responded sharply to the “open a small hole”
policy in the mid-1980s, zones at the two extremes were impervious.

Progression ratios of this kind, technically called period parity progression
ratios, a fairly recent innovation in demography, are by now standard practice.
They are calculated for each parity in turn, and the assumption is that couples who
stop at a given parity do so because they have a target size and stop once they
reach it.  But it is quite arbitrary to assume that stopping behavior is normally
based on the number of offspring alone, without reference to their gender
configuration.  In this project we take a fresh approach to what is usually
considered fertility data, focusing precisely on the kind of strategic behavior that is
obscured by conventional demographic measures.

We hold, as a general principle, that the cultural norms of the family system
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critically inform reproductive goals.  The overall argument is that a given family
system implies the relative desirability of differently configured offspring sets,
thereby setting effect goals for reproductive strategizing within the society.  What
obtained in China is a patrilineal joint family system, and in such a system sons
are of critical importance to continue the patriline and provide support for parents
in old age and after death.  Nonetheless, few Chinese parents wished to have as
many of them as possible, even in premodern times.  In a population with high
infant mortality, two or three sons would increase the likelihood that at least one
would survive to continue the patriline.  Two or three surviving sons would enable
parents to diversify the family economy through the sojourning of one or more
sons.  But parental desires for still more sons were held in check by another key
feature of patrilineal joint family systems, namely, family division and per stirpes
inheritance among lines. Too many surviving sons risked the impoverishment of
patrilineal descendants.

Moreover, the ideally configured offspring set in a patrilineal joint family
system is not all-male by any means.  It will not do simply to say that such family
systems imply a strong son preference and hence daughters are killed or neglected.
One or more daughters provide crucial help to mothers in keeping members of the
family ( jia in China) adequately clothed and fed and in caring for younger
children.  More critically, a daughter is of potential structural importance both to
her parents' patriline and to her jia. In the unfortunate case when no son lives to
procreate grandsons, a favored solution to the cultural dilemma is to bring in a
son-in-law on condition that at least some of the offspring take the surname of
their mother's father (rather than that of their father) and function sociologically as
patrilineally descended heirs of the sonless couple.  This solution is possible only
when at least one daughter survives.  Daughters are also crucial to the jia's
"network expansion" strategies; marrying a daughter into a higher-status family
forges a link of potential instrumental value even as it enhances the family's social
status within the community.

We argue, from ethnographic and textual sources as well as census data,
that the minimal acceptable offspring set in the Chinese family system was two
boys and a girl, and that Chinese parents are likely to strategize to achieve a final
offspring set that includes this cultural minimum.  But, before pursuing
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reproductive goals any further, we must say a word about means.  Assuming that
couples are motivated by the family system norms of their society to shape the size
and configuration of their offspring sets, how did they (do they) do it?  Thinking
broadly about the matter, we may identify four ways of manipulating the final
configuration of offspring sets: through controlling pregnancy (that is, behavior
designed to promote or prevent pregnancy), through induced abortion, through
controlling survivorship of infants and children (which by analogy with birth
control has been dubbed child control) and through sending particular infants or
children out of the family and/or bringing others in (which I refer to here as child
transfer).  In  efforts to shape their completed offspring sets, then, reproductive
strategizers may intervene at four points along the way:1) to control pregnancy, 2)
to control the survival of fetuses, 3) to control the survival of infants and children,
and finally 4) to adjust the composition of offspring through child transfer.  Any
analysis of reproductive strategizing, then, must consider not only fertility, that is
live births, the net outcome of pregnancies and abortion, but also neonatal and
early childhood mortality and early life-course in- and out-migration.  As
mentioned at the onset, we use the term reproduction to refer to the entire process
whereby a couple builds up its offspring set from first pregnancy to final
configuration.

We have elsewhere introduced Offspring Sequencing Analysis OSA) as a
technique for estimating the effects of reproductive strategizing of all kinds on the
final configuration of offspring sets. This technique models the build-up of
offspring sets, and permits a fairly reliable estimate of missing children.  In an
earlier paper (Skinner and Yuan 1998), we applied the technique to the
reproductive behavior of Han Chinese couples whose offspring sets were
completed during the decade 1973-82. It is not feasible to recapitulate that analysis
here, but we can summarize our findings to indicate the magnitude of parental
strategizing during the wan-xi-shao period.  Our OSA analysis of missing children
in the Lower Yangzi macroregion 1973-82 yields the following overall estimates:
that 2.2% of boys in offspring sets of 2 and larger were missing (i.e., some
125,000 boys missing out of 6.1 million boys in offspring sets of 2 or more) and
that 14.1% of girls in offspring sets of all sizes were missing.  It is something of a
shocker to learn that about one-seventh of all girls born were missing, some 1.6
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million out of a putative total of 11.5 million.
In terms of gender composition, our findings for parities 1-5 are

summarized in Figure 3.  Female deficits emerge for all all-female sets, increasing
from 16% of first-born girls to 21% of female births following one existing
daughter, to 35% for girls born after two daughters, to 50% of girls born after 3
existing daughters.  These are couples who run to girls and are trying ever harder
at each step of the way to get a son.  Female deficits also appear for larger sets
with only one boy, increasing from 3% of for 2 girls and a boy to 11% for 3 girls
and a boy to 24% for 4 girls and a boy.  These are parents striving at each
successive parity to get that second son.  In sets of four or more, we also find
female deficits with two surviving sons.  Male deficits are seen, as expected from
the importance of at least one daughter for Chinese family system goals, in all-boy
sets of size 3 and larger and, somewhat surprisingly, also in 2-boy sets, increasing
from 4% of male births following one existing son to 9% of male births following
two existing sons, to 14% of boys born following three existing sons, to 16% of
boys born after four sons.  These couples are serious about getting a daughter.
Male deficits are also seen at the higher parities for male-heavy sets that include
one or two girls.

Let me briefly summarize the principles of reproductive strategizing among
Han Chinese.  First, couples aim for offspring sets that include at least two boys
and at least one girl.  On the one hand, couples seek to achieve this bare minimum
through proactive child control.  On the other, whether or not this minimum has
been achieved strongly affects stopping behavior.  A very specific corollary is that
in building up offspring sets, Chinese parents of two boys usually go for a first
daughter before they go for a third son.   A second principle of Chinese
reproductive behavior in building up offspring sets is that, at every step of the
way, a daughter is more acceptable as the next birth the earlier born her already
existing brothers.  Not having an earlier born brother is, as it were, the limiting
case.  Thus, we find a 16% deficit of girls at first birth, but no female deficits at
second birth when the existing child is a boy or at third birth when existing
children are two boys.  And, holding offspring set composition constant, female
deficits are highest when the older brother or brothers are late born and hence still
young.  A third general principle is that, at higher parities, even when the minimal
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objectives are met, parents strategize for male-heavy sets and against female-
heavy sets.  Fourth, at high parities and holding other objectives constant, we see
strategic striving for gender alternation.

With that much background, let us now examine reproductive strategizing
through space as well as time.   Figure 4 displays progression ratios to next birth
for couples whose existing offspring are MF and FF, respectively, for the 25 years
from 1966 to 1990.  These are not parity progressions, that is, they are not
progressions from second to third birth according to the sex of the first two births,
but rather progressions to next birth according to the gender configuration of
existing offspring at the time of next birth.  As before, the contrast between the
urbanized inner core and the strictly rural far periphery is staggering, and the
progressions through the zones are largely discrete.  As expected, parents of two
girls progress to a third birth at a higher rate than do parents of a boy and a girl in
that order.  The gap between the two trajectories indicates the intensity of strategic
stopping behavior.  Note that in the urbanized inner core (zones 1 and 2) the gap in
the PRs was already significant in 1966 and peaked out early, in 1973 (zone 1) and
1974 (zone 2).  The trajectories themselves are discontinued in 1979 in zone 1 and
1981 in zone 2.  In these inner core zones, the number of two-child couples who
proceeded to an additional birth had, by that time, become too small for reliable
analysis.  In the other zones, we see little difference in progression ratios during
the first few years after 1966, but the gap becomes significant in 1969 for zone 3,
in 1970 for zone 4, in 1972 for zone 5, in 1975 for zone 6, in 1978 for zone 7, and
in 1979 for zone 8.  In the mid-60s, most couples outside the inner core expected
to have completed offspring sets of 5-6, so that the sex of the third birth was not
that critical.  As effective enforcement of the wan-xi-shao program moved through
HRS from the urbanized core to the rural periphery (along with a general
improvement in livelihood), the expected size of completed offspring sets
dropped, but on a timetable differentiated by HRS.  By the 1980s, even in the rural
periphery, the risk was palpable that the third child might well be the last.  In fact,
by the mid-70s throughout zones 1-4, a majority of couples with the favorable
offspring set of MF did not continue on to a third birth.  (Of course, some of the
couples who appear here as stoppers  may have gone on to a third birth in hopes of
a second son and then disposed of the infant if it turned out to be female.)  Note
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the temporal progression in the year when the PRs for couples with MF first drop
below 50% :

zone 1 1969
zone 2 1972
zone 3 1974
zone 4 1975
zone 5 1980
zone 6 1982
zone 7 1983
zone 8 1986

In each of zones 5-8 the gap between the trajectory of PRs after MF and those
after FF widens from the mid-1970s to 1990; that is, the incidence of
discriminating strategic behavior steadily increased as more restrictive limits on
births were imposed and policies were more strictly enforced.

Offspring Sequencing Analysis, introduced above, provides an estimate of
the deficit, if any, of children of either sex by each configuration of existing older
siblings.  We know to expect large female deficits in the case of parents with no
sons.   Figure 5 presents data on missing girls in families with no sons by HRS
zones.   In each column the index daughter is the one shown at far right in the
heading.  So the first column shows the percent of girls missing at first birth (or in
any case to couples with no surviving children), the second column the percent of
girls missing in families where the only surviving child is a daughter, the third
column shows the percent of girls missing in families with two existing daughters,
and the fourth column shows the percent of girls missing in families with three
existing daughters. These data are for the period 1973-82, well before access to
any technology for determining the sex of fetuses.

We have argued that until very recently the minimal acceptable offspring
set (outside the urbanized inner core, that is) was two boys and one girl.  As birth-
planning policy progressively tightened during the 1980s, it became increasingly
difficult to attain this cultural minimum in the face of enforced numerical limits.
If offspring are effectively limited to 3 children, then many parents of one boy and
one girl would be motivated to ensure that the next surviving child is a boy, and
many parents of two boys would be motivated to ensure that the next surviving
child is a girl.  These motivations would presumably have intensified as the birth-
planning program became more restrictive and its enforcement increasingly
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effective.  Figure 6 displays summary data on sex ratios of reported next births for
couples with two existing offspring of the same sex.  As expected, prior to any
serious impact of the birth planning program, reported sex ratios were somewhat
higher than normal for couples with two girls and somewhat lower than normal for
couples with two boys, indicating a small incidence of strategic child control at
third parity.  But as the birth-planning program intensified and total fertility
plummeted, the incidence of strategic child control at third parity increased
dramatically, as parents sought to have a next child of the “right” sex.   It should
be noted that it was only in 1983-84 that ultrasound technology began to be
accessible to a non-negligible proportion of the population in a few favored
localities.  By l989, however, sex-selective abortion was a viable alternative to
infanticide in many, perhaps most localities.  As of 1990 couples with two existing
daughters reported more than twice as many male as female births, while couples
with two existing sons reported nearly twice as many female as male births.

The latter finding provides strong evidence that even when offspring sets
are capped at three, Chinese parents remain strongly motivated to have one
daughter.  But what happens when offspring are effectively limited to two
children?  Are two boys or a boy and girl equally acceptable?  It is not clear from
first principles how the traditional desire to have at least one daughter would fare
as total fertility was forced to unprecedentedly low levels.

To answer this question, we look at second births, or rather at births when
there is only one surviving child, during the 1980s. [Figure 7]  The overall success
of the one-child policy in big cities and the inner core means that by the late 1980s
there are few such births to analyze in HRS zones 1-3.  For the rest, we contrast
zones 4-6 with zones 7-8.  The former are largely rural areas in the outer core or
near periphery of the region, the later extremely rural areas in the far periphery.
Birth-planning policies were generally tighter and more strictly enforced in zones
4-6 than in zones 7-8 throughout the decade.  Indeed, for families in zones 4-6 the
second birth was increasingly likely to be the last, whereas those more
peripherally situated could seriously entertain the possibility of a third child. The
upper panel of Figure 7 shows, for the two ranges of HRS separately, the sex ratio
at next birth when the sole existing child is female.  It will be seen that, in
accordance with the overall trend toward stricter enforcement of birth-planning
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restrictions during the 1980s, reported births are increasingly male-heavy.  We
also see that the increase in sex ratio with time is more dramatic in the middle
range of HRS than in the very rural far periphery.  In considering these findings, it
should be kept in mind that the accessibility of high-tech sex-selective abortion in
all probability increased with every passing year from 1983 to 1990 and, in any
given year, was higher in zones 4-6 than in zones 7-8.

And what about second births when the surviving child is a boy?
Relevant data are set out in the lower panel of the figure, with years grouped to
bring out the overall trend.  As of 1980 there was no sign of parental intervention
by sex of child; if some couples were proactive, those who disposed of girls were
roughly matched in number by those who disposed of boys.  This outcome is, of
course, in full accordance with traditional behavior: either MF or MM is
compatible with a minimally acceptable offspring set of two boys and a girl.
There is little change in the rural far periphery (zones 7-8) through 1984, but the
sex ratio begins to drop in 1981 in zones 4-6 and in 1985 in zones 7-8.  The trend
toward imbalance favoring daughters continues to the end of the decade in both
ranges of HRS, but it is more pronounced in zones 4-6, where policies were more
stringent and enforcement more effective.  It would appear that under duress, most
parents are prepared to accept either two boys or one of each sex as their final
offspring set; but as it becomes increasingly certain that the second child is in fact
going to be the last, a preference for gender balance emerges.

These data document increased recourse to child control in the face of
China's anti-natal policies during the 1970s, and for the 1980s a clear
intensification of efforts to attain a last-ditch approximation of traditional Chinese
family system norms in the face of state intervention.  It should not be imagined
that the crux of the matter is simply change in the intensity of son preference.  Our
findings make it clear that what has increased through time (from 1970 to 1990)
and through space (from the rural periphery to the urbanized core) is the intensity
of reproductive strategizing aimed at narrowing the gap between minimal family
system norms and the regime’s by-the-numbers restrictions.

This analysis also makes it clear that to aggregate these data across
regional space would be no less egregious than to aggregate across time.  Any
analysis of reproductive strategizing -- and this one has necessarily been presented
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in truncated form -- must attend not only to change through historical time, but
also to systematic variation through regional space, that is, through HRS as we
have modeled it.
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Figure 3 Missing girls and missing boys, by number of existing offspring and
gender composition, Lower Yangzi macroregion, 1971-83

  Progression         Sex
     from X        composition
   surviving        including    Pct.  
    children         next birth      Missing

 M F M  F
  

0 1 0 -  -
0 1 - 16%

1 2 0 4%  -
1 1 -  -
0 2 - 21%

  2 3 0 9%  -
2 1 -  -
1 2 -  3%
0 3 - 35%

3 4 0 14%  -
3 1 -  -
2 2 -  4%
1 3 - 11%
0 4 - 50%

4 5 0 16% -
4 1 13% -
3 2 5% -
2 3 - 28%
1 4 - 24%
0 5 - 40%



Figure 5 Pct. of Girls Missing in families with no sons,
by Number of Daughters and HRS Zone

Lower Yangzi Macroregion, 1973-82

HRS zone F FF FFF FFFF

1-2 2.6 - - -
3-4 13.4 5.4 21.5 37.9
5 19.6 23.5 33.4 46.1
6 19.9 28.1 33.9 45.9
7 21.0 37.8 50.5 60.0
8 27.2 44.6 60.0 69.4



Figure 6. Sex ratios of reported next births, couples with two existing offspring,
FF compared with MM, 1973-90*

Couples with FF Couples with MM

   N      Sex ratio N         Sex
ratio

1973 1527 107.5
1974-76 4319 123.3 1973-76 4655 103.9
1977 1384 128.0 1977-82 4234 91.1
1978-81 4643 133.7 1983 461 82.2
1982-83 2013 144.9 1984 371 68.6
1984-86 1818 166.2 1985 353 56.2
1987-88 1615 185.3 1986-90 1515 51.2
1989-90 1625 244.0

*annual data grouped to show overall trend

Figure 7. Sex ratio of reported next births, couples with one existing child,
F compared with M, 1980-90*

Couples with F

Outer Core and Near Periphery Rural Far Periphery

N Sex ratio N Sex ratio
1980-82 5925 115.5 1980-82 3150 115.3
1983-85 4478 129.8 1983-85 3442 119.9
1986-87 4129 154.7 1986-87 2665 138.6
1988-89 4416 171.1 1988-89 2893 137.5
1990 2252 200.0 1990 1600 141.7

Couples with M

Outer Core and Near Periphery Rural Far Periphery

N Sex ratio N Sex ratio
1980 1877 106.0 1980-82 3153 106.7
1981-83 4165 102.7 1983-84 2094 105.7
1984-89 7139 95.4 1985 1174 102.1
1990 1320 93.5 1986-88 4005 100.8

1989-90 3126 97.7


