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INTRODUCTION

Mainland China.and Taiwan" have experienced dramatic reductions in their fertility
ratesin the past 40 years, from tota fertility rates (TFRS) of greater than 6 in the early 1950s
to TFRsin 1997 of lessthan 2. In Figure 1 we have charted the course of fertility since the
1950s for China and Taiwan. In the 1950s both countries had TFRs of more than 6 children
per woman, and in 1997 of less than 2 children per woman. China has followed a somewhat
different course than Taiwan, and we discuss below some of these divergencies. A few parts
of China, namdy Beijing, Shangha and some of the other cities experienced fertility trangtions
and changes very smilar to those observed in Taiwan (cf., Lee and Wang, 1999, Figure 7),
while the trangition in China as awhole began some twenty or S0 years later. Neverthdessit is
particularly striking that in the early 1950s and in the late 1990s both countries were at about
the exact samefertility levels (Figure 1).

The question we address in this paper isto what degree may the fertility reductionsin

China and Taiwan be viewed as responses to socia and economic development. It is thought
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that the dedlines in Taiwan resulted mainly from voluntary reductionsin family sizeinduced in
large part by socid and economic development (Sun, 1984; Feeney, 1994). The fertility
reduction in Mainland China has been due in part to socia and economic development (Tien,
1984; Poston and Gu, 1987; among many others), and in part to a“direct and forceful
government intervention” in family planning (Wolf 1986, 101; see dso Feeney and Wang,
1993). Family planning programs were dso influentid in Taiwan, but participation in them was
largdly voluntary (Freedman’s [1998] recent memoir provides detalls).

In this paper, we examine how socid and economic development factorsin Taiwan
and Mainland China have operated independently and together to influence fertility change.
We address this issue cross-sectiondly using sub-regiond datafor afew pointsin time. One
reason for taking this route is that annud time-series data are not available for each of the
countriesin the kinds of descriptive detail necessary. In our paper, thus, we specificaly
examine the devel opment and fertility relaionship among the sub-regions of Taiwan and China
in the following ways. we use data for the provinces and for the counties of Chinafor 1982,
1990, and 1995; and for the counties and cities of Taiwan for 1980, 1990 and 1995. Even
though we undertake the cross-sectiond investigations for time periods (1980 and 1982) after
the trangtions in China and Taiwan had dready begun, the andyseswill be ingtructiveif only
because of its sub-regiona focus. Most prior cross-sectiond investigations of development
and fertility have been conducted among countries (for examples see, anong many others,
Mauldin and Berelson [1978], Tsui and Bogue [1978], Hernandez [1984], Donaldson

[1991], Mauldin and Ross [1991], and Livi-Bacci [1997: chapter 5]).
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Findly, there are important methodologica reservations about the extent to which an
essentialy diachronic relationship, such as that between socid and economic development and
fertility, may be investigated with cross-sectional data (Alker, 1969; Lieberson and Hansen,
1974). We hold that our results should provide some ingight into processua issues regarding
the mechanisms of fertility change in generd, and the degree to which socid and economic

factors play arolein their change and decline.

RATIONALE

The andytic question guiding this investigation of fertility patternsin Chinaand Taiwan
iswith the extent to which factors of socia and economic development are reated to fertility
among the countries' sub-regions. The broader theoretical mode focuses on factors of socid
and economic development and their direct effects, and indirect effects through family planning
programs and behaviors and other more proximate fertility variables, on fertility. Development
istypicaly viewed as providing an aggregete setting which influences fertility directly. Blake
(1973) noted many years ago that socid and economic structures and ingtitutions tend to
influence reproductive motivation and fertility by specifying the reward structures related with
childbearing (also see Hernandez, 1984: 11-13). In Tien's (1984) andysis of Chinese fertility
patterns he observed that among those sub-areas experiencing the greetest fertility decline that
“profound changes in socioeconomic structure may have occurred &t the sametime’ (1984:
385). Birdsdll and Jamison (1983) and Poston and Gu (1987) have made smilar arguments.
And Sun (1984) found similar patternsin his cross-sectiond andysis of Taiwan (see dso

Poston [1988)).
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Factors of socid and economic development may dso influence fertility indirectly
through family planning programs and behaviors and other variables more proximete to fertility
(see Hernandez [1984: 101-102], among others). In this context family planning programs and
sarvices are seen asfadilitating an aready preeminent relationship. Without the prior effects of
socid and economic development on reward structures, however, there would be little or no
effect of family planning on fertility. Many of the andyses investigating the differentid impacts
of development and family planning on fertility have shown thet the effects of development are
usualy stronger than those dealing with family planning (Schultz, 1971, 1980, 1994; Gertler
and Molyneaux, 1994, 1998; Pritchett, 1994a, 1994b; Hirschman and Y oung, 1998).

Our focusthus is on the effects on fertility of socid and economic development. This
generd ideathat fertility rates, aswell as mortdity rates, fal in response to increasesin socia
and economic development is centra to the classicd theory of demographic trangtion, as
originally described by Notestein (1953). As Mason has noted “this theory attributes fertility
decline to changes in socid life that accompany, and are presumed to be caused by,
industridization and urbanization. These changes initidly produce a decline in mortdity, which
sets the stage for — or by itsdf may bring about — fertility decline by increesing the surviva of
children, and hence the sze of families’ (Mason, 1997: 444).

Demographic trangition theory per se has been the subject of critical debate among
demographers in recent years. Hirschman (1994), for example, has asked about its overdl
utility. He has correctly observed that “ over the past few decades intensive research on
demographic change in higtorical and contemporary societies has reveded complex patterns

that do not fit neatly into earlier theoretica schema’ (1994: 204). The extensive publications of
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the European Fertility Project (see Code and Watkins [1986] for a summary) have indeed
shown many exceptions to the genera theory. For instance, in some of the European
countries, fertility change was rapid, and in others gradud. Also theinitid declinesin fertility
were not dway's responses to prior changesin urbanization, literacy, agricultura production,
and labor force activity (see, for instance, Knodd and van de Walle [1979] and Kertzer and
Hogan [1989: chapter 8]). So extensive have been the critiques of demographic trandtion
theory that Greenhadgh has observed that the “ edifice of demographic trangtion theory has
been cracking for well over a decade’ (1990: 86), Alter has written thet it “ has been
dramaticaly shattered” (1992: 13), and Hirschman has stated that the “theory is near deeth”
(1994: 213). And what may be the ultimate embarrassment for demographersis Fricke's
observation about the demise of classic demographic trangtion theory: “Wielding the hammers
that drove the nails into its coffin were demographers themsalves ...” (1997: 825).

These critiques notwithstanding, some of the ideas of demographic transition theory
“arehardtoignoreand ... liveon” (Mason, 1997: 444). Thisis due in part to the fact that,
according to Hirschman, “there is no consensus on an aternative theory to replace
demographic trangtion theory” (1994: 214). More importantly in our view isMcNicoll’s point
that some of itsideas persst because “ et least in generd terms, many of the [theory’q|
associations are quite well subgtantiated — though alowing ample scope for dispute over
emphasis’ (1992; 92).

We hold that demographic trangition theory and its emphasis on the effects on fertility
of socia and economic development should not be discarded, but, instead, subjected to a

more careful and critica review. The specific components of development need to be
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established and their relationships with fertility scrutinized and evauated. We agree with many
scholars that the characterigtics of the demographic trangtion in developing countries,
especidly Chinaand Taiwan, do indeed differ from the trangitions of many of the European
countries (Teitelbaum, 1975; Leete, 1987). And we echo Hirschman's observation that “the
basic flaw in demographic trangition theory ... isthe assumption thet thereisasingle
monolithic pattern of modernization that could be indexed by any socioeconomic variable ...
Thered theoretica chdlenge isto specify more clearly what aspects of modernization are
linked to fertility change’ (1994: 220). Thisis precisely our objective in the analyses below of
fertility change in Chinaand Taiwan.

Goldscheider (1971) wrote many years ago “that the key to understanding
modernization begins with the process of socid differentiation, which involves the evolution of
specidized role structures from multifunctiona structures ... (and in particular) the separation
of economic, family and rdligious, political and dratification systems’ (1971: 93). Hernandez
(1984) has noted that in the context of modernization and development, socia and economic
conditions, “and the resulting reproductive motivation of individuals together determine the
extent to which individuds limit their own fertility, and hence the extent to which nationd
fertility levels change through time” (1984: 11).

In congdering the overal aggregate relationship between development and fertility, we
follow Goldscheider and Hernandez, among others, and propose four specific factorsto have
particularly influentid effects on fertility: one, increases and advances in structural economic
development, specifically participation in the nonagricultura labor force, and economic

productivity; two, overdl improvementsin generd hedth conditions, especidly reductionsin
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infant mortality; three, improvementsin overdl socid conditions and livelihood, particularly in
educationa attainment; and four, both absolute and relative improvementsin femae status.

Thereisamodest literature showing one or more of the above socid and economic
development factors to be influentia in accounting for fertility trendsin China (Birdsdl and
Jamison, 1983; Tien, 1984; Poston and Gu, 1987; Gu, 1989; Poston and Jia, 1990; among
others), and in Taiwan (Schutjer and Stokes, 1984; Sun, 1984; Easterlin and Crimmons,
1985; Poston, 1988; Jia, 1991; Robey, 1991; Sanchez, 1993; Feeney, 1994; among others).
A contribution our analysis will make to thisliterature is the separation and andysis of the
effects on fertility of specific agpects of socid and economic development. We turn now to the

cross-sectiond investigations of fertility in Chinaand in Tawan.

Empirical Investigations

We have shown above in Figure 1 the very smilar dedinesin fertility in Chinaand
Tawan, from tota fertility rates of more than 6 in the 1950sto lessthan 2in 1997. In Taiwan,
these fertility declines mirrored in important ways changes in economic development, which,
Feeney has argued, affected the overall economic costs and socid vaue of children (1994:
518). Sun has written that “urban industria development had strong effects on fertility in the
early stages of the fertility trangtion” (1984: 49), but not necessarily in the later stages.

In China, the overdl trends in fertility since 1950 reflect the effects of both socid and
economic development as well as the influences of a compulsory family limitation policy
(Poston, 1992; Feeney and Wang, 1993). The dramatic drop in the TFR from the late 1950s

to early 1960s was caused by the famine experienced in China during and immediately after
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Mao's " Great Legp Forward” program; the program and the famine led to serious conditions
of subfecundity aswell asto disruptions for many couplesin their patterns of norma married
life (Code, 1984; Chen, 1984; Poston, 1992). The marked increasesin the TFR in the early
1960s occurred in conjunction with the economic recovery in Ching, and resulted as well from
“the restoration of norma married life, from an abnormaly large number of marriages, and
from the unusudly smdl fraction of married women who were infertile because of nuraing a
recently born infant” (Code, 1984 57). By the mid-1970s, China s TFR had returned to
about the same level as Taiwan's.

The TFR time-series data for Chinaand Taiwan indicate that fertility fell in both
countries from 6 children per women in 1950 to less than 2 children per woman in 1997. This
occurred despite the fact that Chinalingtituted in the 1970s a coercive fertility control program
and Taiwan did not. Both countries, however, dso experienced sgnificant increasesin socid
and economic development, which it has been argued, were responsible in important ways for
the fertility declines. It isthese factors, and their effects on fertility, that we examine hereina
series of cross-sectiond anayses.

We undertake cross-sectiond investigations of the sub-regions of Chinaand of
Tawan a two pointsin time. There is considerable heterogeneity among the countries' sub-
regions (counties and provinces of China, and counties/cities of Taiwan) in fertility and in socid
and economic development. It is our position that cross-sectional andyses of the associations
between development and fertility among the sub-regions will inform usin important ways
about these relationships that would not be possible were we to analyze the associations over

time in the two countries consdered as wholes. We investigate the devel opment and fertility



Fertility Transitionsin Chinaand Taiwan, Page 9
relationship first among the counties of China, then among the provinces of Ching, and findly
among the counties and cities of Tawan.

The Counties of China. We conduct two cross-sectiona analyses of fertility patterns
in the counties of China, one for 1982 and one for 1990, the two years of the most recent
CensUSEsS.

Our 1982 andysisis concerned with the fertility patterns of the 2,300 counties of
Chinafor which fertility and sociad and economic development data are available. According
to the 1982 Census of China, there were 2,378 counties in the country. The fertility and socia
and economic data we use, however, were not gathered for al the counties; most of the
counties with missing data are in the Xizang (Tibet) Autonomous Region.

The dependent variable isthe Generd Fertility Rate, i.e., the number of birthsin 1981
per 1,000 women in the age group 15-49. Among the 2,300 counties of China for which data
are avallable, the GFR has an average vaue of 98, varying from alow of 36 in Shihezhi City in
Xinjiang to ahigh of 233 in Butuo County in Sichuan (see Table 1). These GFRs indicate
ubgtantid variahility in fertility. Shihezhi City'slow GFR of 36 paralelsthe GFR of 37
reported by West Germany in 1986 (United Nations, 1988), the country then with one of the
lowest GFRs in the world. Conversdly, Butuo County's high GFR of 233 is close to the GFRs
reported recently by Rwanda and by Nigeria, two countries with GFRs among the highest in
the world. The variation in fertility in 1981 among the counties of Chinapardldsin an
important respect the variation in fertility in the mid-1980s among the countries of the world.
In addition, aswe will seelater, there is much greater variability in fertility among the counties

of Chinathan among the country's provinces.
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The four socid and economic variables are 1) the per capita Gross Vaue of Industria
and Agricultural Output (in Yuan) in 1982 (GVIAOQ); 2) the infant mortdity ratein 1981
(IMR); 3) theilliteracy rate (ILLIT), i.e., the percentage of the population aged 12 or over in
the county in 1982 who are illiterate or semi-literate; and 4) the percentage of the labor force
in 1982 classfied asindustrid employees (INDUSTRY). These four variables reflect three of
the four specific modernization and development factors we identified earlier. GVIAO and
INDUSTRY tap the economic development factor, ILLIT represents socia development, and
IMR the hedth dimension. We did not have county-level data available to tap women's status.

The variation in these four independent variables is as driking asthe variation in
fertility. Look epecidly in Table 1 at the extreme vaues of infant mortdity. We anticipate
negetive relationships between fertility and both the economic measures (GVIAO and
INDUSTRY) measures, and positive relationships between fertility and the illiteracy (ILLIT)
and infant mortdity (IMR) varigbles. Each of these four variables is related to each other,
athough none of the zero-order correlations exceeds +/- 0.6.

The left pand of Table 2 presents the results of a county-level multiple regression
equation of these four independent variables with the Genera Fertility Rate. All four varigbles
have unstandardized regression coefficients (b's) that are Signed in the direction predicted by
the hypotheses, and dl but one (GVIAO) are statigticaly significant. An inspection of the
standardized regression coefficients (betas) in the 2nd column (left pandl) of Table 2 shows
that the infant mortaity rate has the greatest effect on fertility, net of the effects of the other
independent variables. These variables account for amost 43 percent of the variation in

fertility.
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The 1990 anaysis of fertility focuses on 2,349 counties; we dropped about 100
counties owing to incomplete or absent data on one or more variables. About 80 new counties
were created in China between 1982 and 1990 when the government took territory away
from various counties dready in existence in 1982. However, we are not yet ableto link the
1982 st of counties with the 1990 set because we lack the boundary files. Hence we do not
estimate county-leve equations deding with fertility change between 1982 and 1990.

Asin the 1982 andysis, the dependent variable in 1990 is the Genera Fertility Rate
measured as of the second half of 1989 and the firgt half of 1990. The GFR has a mean value
of 91, and ranges from alow of 35 in Jading Didrict in Shanghal to ahigh of 210 in Cuogin
County in Tibet. Asin 1982, there is condderable variation in the GFR among the counties of
Chinain 1990.

Two of the independent variablesin the 1990 andysis are Smilar to those used in
1982, namely, theilliteracy rate (ILLIT) and the percentage of the labor forcein industrid jobs
(INDUSTRY). The numerator and denominator of the illiteracy rate in 1990, however, refer
to the population aged 15 and over (as againgt 12 and over in 1982). The economic
productivity variable in 1990 is the gross vaue of agricultura output (in Y uan) per agricultura
population (GVAO); in 1982 this variable covered both agriculturd and industrid output, and
its denominator was the total county population. Thisis an imperfect economic measure
because it isrestricted to agricultura productivity, but it isal thet is available.

Unavailable for the 1990 analysis of counties are data on infant mortality or other
indicators of health conditions. The only mortdity indicator available isthe crude death rate

(CDR). However, in 1982, among the counties of China there was a correlation of 0.79
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between the IMR and the CDR. Therefore, we estimate two regression equations for 1990,
one with no mortality independent variable, and a second using the CDR as arough proxy for
the IMR.

The middle pand of Table 2 reports the results of a county-level multiple regresson
equation for 1990 of the GFR on three socid and economic development varigbles. All three
report b’ s with the expected signs, but the GVAO variable is not significant. The sandardized
effects on fertility of the ILLIT and INDUSTRY variables are of about the same magnitude.
The three variables together account for dmost 38 percent of the variation in fertility.

Theright pand of Table 2 shows the results of amultiple regression equation for 1990
in which the CDR has been added as a fourth independent variable. It has asgnificant effect
on fertility, but the ILLIT and INDUSTRY varigbles retain their more subgtantial impacts. The
results of this second 1990 equation are Smilar to those of the first 1990 equation.

Overdl, the results of the 1982 and 1990 models are much more similar than different.
The economic productivity predictor, viz., GVIAO and GVAOQ, is never sgnificant, but the
other economic development variable, INDUSTRY, which measuresindugtrid, i.e., nor
agriculturd, participation in the labor force — to be sure, an expression of the overdl| state of
the economy — is sgnificant and influentid. The IMR, asocid and hedth-related variable, is
the most important predictor in 1982, whereas the other socid varigble, ILLIT, aong with
INDUSTRY, isthe mogt influentid in 1990. Adding the CDR in 1990 as a proxy for infant
mortdity changesin only a minor way the results of an equation estimated without the CDR.

The amounts of explained variance are Smilar in the three equations.
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The Provinces of China. We now turn to several cross-sectiond andyses of fertility
patterns in the provinces of China. In 1982 Chinawas divided into 29 mgor provinces,
municipaities, and autonomous regions, and in 1990 and 1995 the number was 30. For the
1982 period, detailed fertility and development data were not available for Tibet. Before the
1990 census was conducted, Hainan Idand was separated from Guangdong Province into a
separate province. In our provincia-level andyses, we use 28 provinces, we have excluded
Tibet and treat Hainan as a part of Guangdong.

Wefirg conduct an analysis of the effectsin 1982 on fertility of the socid and
economic development factors, we then regress fertility in 1989 on the socia and economic
development variables in 1982. We then conduct asimilar analysis for 1990 by looking first at
the effectsin 1990 of the development variables on fertility, and looking next &t the effects of
them on fertility in 1995.

The fertility variable for 1982 and 1990 is the totd fertility rate (TFR) measured in
1981 and 1989, respectively, and for 1995, the crude birth rate (CBR) measured in 1995.
We use the CBR for 1995 because TFR data are not available for that year. However, among
the 28 provinces, the TFR and CBR in 1981 and in 1989 are corrdlated with each other at
0.93 and 0.91, respectively, so we hold that the variation in the CBR in 1995 isvery smilar to
the variation in the TFR in 1995.

In 1981 and 1989 the TFR has mean values of 2.7 and 2.3, respectively, and the
1995 CBR has amean vaue of 15.4 (see Table 3). Shangha has the lowest fertility values for
al three time periods, with TFRs of 1.3, and 1.4 for 1981 and 1989, and a CBR of 5.8 for

1995. Guizhou, Xinjiang and Qinghal have the highest fertility vaues, with 1981 TFR, 1989
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TFR and 1995 CBR vaues of 4.4, 3.1, and 22.0, respectively. There is considerable
vaidhility in fertility among the provinces for the three years, but it is not as great asit isamong
the counties.

We use four socia and economic development variables as our predictors of fertility:
per capita provincid income (INCOME); illiteracy rate (ILLITERACY); ratio of femae-to-
male life expectation a birth (M-F-LIFE), and infant mortdity rate (IMR).

The INCOME variableis an indicator of structural economic development in the
province; it refersto newly created vaue in Y uan of labor engaged in production activitiesin
agriculture, industry, congtruction, trangportation, socid services, and commerce (China
Population Information and Research Center, 1996: 110); it has mean valuesin 1982 and
1990 of 547 Yuan and 1471 Y uan, respectively. In both years Shanghai has the highest values
and Guizhou the lowes.

The ILLIT variable represents socid development; it refers to the percentage of the
population 12 years of age and older (in 1982), or 15 years of age and older (in 1990), who
areilliterate or semi-literate. Beijing has the lowest percentagesin 1982 and in 1990, and
Y unnan has the highest valuein 1982 and Qinghai in 1990 (see Table 3).

The third independent varigble, F-M-LIFE, istheratio of femaeto mdelife
expectation at birth; thisis a relaive measure of women's status and is one used fairly
extensvely in internationd research (Sivard, 1995). The higher the value of theratio, the higher
the women'’ s status. This measure has mean scores of 1.04 and 1.05 in 1982 and 1990. The

infant mortdity rate, IMR, is the fourth independent variable and is used here to represent
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overdl hedth conditions. In 1981 IMR ranges from alow of 15 in Beijing to ahigh of 108 in
Xinjiang; the range in 1989-90is 9 in Beijing to 66 in Qinghal.

The four panels of Table 4 report the results of regressions pertaining to one, a
dependent variable and independent variables al measured in circa-1982; two, independent
variablesin 1982 and a dependent variable in 1989; three, a dependent variable and
independent variables dl measured in circa- 1990; and four, independent variables in 1990 and
a dependent varigble in 1995.

Our hypotheses expect negative associations with fertility for the INCOME and F-M-
LIFE variables, and postive rdationships for the ILLIT and IMR varigbles. The results of all
four equations are the same: INCOME and IMR are signed in the hypothesized directions and
are dgnificant. The coefficients of the ILLIT varigble are Signed in the hypothesized direction
but are not sgnificant. The coefficients of the —M-LIFE variable are either not Sgned in the
expected negative direction and/or are not significant. In two of the equations, the INCOME
variable reports the highest betas, while the IMR varigble has the highest betas in the other
two equations.

Among the provinces of Chinain 1982 and in 1990, our measures of structurd
economic development (INCOME) and hedlth conditions (IMR) consstently have strong and
sgnificant effects on fertility, irrespective of whether fertility is measured at the sametime as
the two development variables or lagged five or more years later.

On the other hand the women's status variable and the illiteracy variable have either

no effect on fertility in any of the equations, or an effect in the wrong direction. It may be that
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these two latter indicators of development should have been measured differently. We return
later to afuller discussion of these matters.

The Citiesand Counties of Taiwan. We report now on severa cross-sectiond
investigations of the effectsin 1980 and 1990 of socid and economic devel opment on fertility
among the cities and counties of Taiwan.

In 1980 there were 21 cities and counties (hsiens) in Taiwan; five were cities or
municipaities (hereafter referred to as cities), namdy, Kaohsiung Municipdity, Kedung City,
Taichung City, Tainan City, and Taipe Municipdity; and Sxteen were counties, namely,
Changhwa, Chiayi, Hudien, Hsinchu, Ilan, Kaohsiung, Miaoli, Nantou, Penghu, Pingtung,
Taichung, Tainan, Taipel, Taitung, Taoyuan, and Y unlin. Four of the counties have the same
names as four of the cities and are contiguous to their same-named cities.

In 1990, there were 23 cities and countiesin Tawan. Chiayi County split into Chiayi
County and Chiayi City; and Hanchu County split into Hanchu City and Hsnchu County.
However, in our 1990 andyses we have returned Chiayi County and Hsinchu County to their
1980 geographies, and will thus use the same 21 cities and counties as in 1980.

Our andysis srategy differs dightly from the analyses completed above for the
counties and provinces of China. For at least two reasons we will not rely solely on multiple
regression andysis to investigate the effects of socid and economic development on fertility
among the cities and counties of Taiwan. One, we have only 21 ared units available for
andysis, and, two, many of the socia and economic development indicators are correlated
with one another, usudly e levelsof +/- 0.6 or higher. Thus, we first examine zero-order

correlations between fertility and various indicators of socia and economic development to
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gain agenerd and overdl view of the bi-variate associations. Thisisfollowed by a series of
multiple regressons.

Wefirg examine the zero-order effects on fertility in 1980 and 1990 of the socid and
economic development factors measured in 1980. Then we undertake asmilar andysis of the
effects of the development variables measured in 1990 on fertility measured in 1990 and then
in 1995.

We use the total fertility rate for al three time periods of 1980, 1990, and 1995. The
TFR has mean values for these years of 2.5, 1.8, and 1.8, respectively (see Table 5). Taipe
City has the lowest values for dl three years, and three counties have the highest vaues.
However, there is nowhere near as much variation in fertility among the cities and counties of
Tawan as we saw earlier anong the provinces of China Miaoli County in 1990 and Yunlin
County in 1995 have the highest TFRs of al the cities and countiesin Taiwan, and these are
replacement-leve fertility values of 2.1. For al practica purposes the fertility trangtion was
completed in Taiwan more than twenty years ago (Freedman, Chang, and Sun, 1994,
Weingein, Sun, Chang, and Freedman, 1990), and fertility is quite low everywhere on the
idand.

In the analyses of fertility patterns among the Taiwan cities and counties, we use four
socid and economic development variables as predictors. the divorce rate, i.e., number of
divorces per 1,000 current marriages (DIVORCE); the percentage of the labor forcein
professional occupations (PROF); the percentage of femaes who areilliterate (F-ILLIT); and

the crude desth rate (CDR).
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We use the PROF variable as an indicator of structural economic development. Yunlin
County has the lowest valuesin 1980 and 1990, and Taipe City the highest values. The kinds
of economic productivity datawe used in the above analyses of the Chinese sub-regions were
not available to usfor Taiwan.

The DIV varigble is ameasure of secularization, and we use it here to represent socid
development. Among the cities and counties of Taiwan, the mean number of divorces per
1,000 current marriages increased from 3.7 in 1980 to 9.2 in 1990. The third independent
variable, F-ILLIT, isthe percentage of females who areilliterate. Thisis an aosolute measure
of femde status. The higher the vaue, the lower the women’s satus. F-1LLIT has mean
scores of 29.3 and 12.9 in 1980 and 1990; Taipei City hasthe lowest scores, and Y unlin
County the highest. The fourth independent variable is the crude deeth rate (CDR). Asin the
above andysis of the counties of China, we use the CDR here as a proxy for the infant
mortality rate to represent overall health conditions. In 1980 the CDR ranged from alow of
4.3in Tanan City to ahigh of 9.5in Hudien; in 1990 it ranged from 4.7 in Taipel County to a
high of 11.5 in Taitung County (see Table 5).

Table 6 presents zero-order correlation coefficients between these four independent
variables and the totd fertility rate. Our hypotheses expect negative associations with fertility
for the PROF and DIV variables, and postive relaionships for the F-ILLIT and CDR
variables. In dl cases these expectations are upheld.

The first two pands of Table 6 report correlations where the independent variables
have been measured in 1980 and the total fertility rate measured in 1980 (pand 1) and in

1990 (pand 2). Thelast two panels show the results for the independent variables measured
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in 1990 and the totd fertility rate measured in 1990 (panel 3) and in 1995 (pand 4). In dl four
panels, the PROF variable, our indicator of structura economic development, has the highest
relationship with fertility, ranging from -0.62 to -0.80. And in the firdt three pands of the table,
the CDR, used here to represent overal health conditions, shows the lowest correlations with
fertility. In these same three pands, the socid development variable (DI1V) and the femde
datus variable (F-ILLIT) have the second and third highest correlations, respectively, with
fertility. Only in the last pand of the table (independent variablesin 1990 and fertility in 1995)
isthe order of the magnitude of the relationships with fertility of these three predictors
reversed. For the most part, the development variables show rather strong correlations with
fertility in dl four panels. But recadl our earlier observation that the socia and economic
development independent variables are corrdated with one another. The F-ILLIT varigblein
particular is highly correlated with the other predictors, so we will not use it in the multiple
regressions. The remaining three independent variables are correlated with one another; some
are as high as 0.6. But they are not as high asthose involving the F-ILLIT predictor.

Table 7 reports the results of four regressions; the first regression is for a dependent
variable and three independent variables dl measured in 1980; the second is for the
independent variablesin 1980 and the dependent variable in 1990; the third is for a dependent
variable and independent variables al measured in 1990; and the fourth is for independent
variablesin 1990 and the dependent variable in 1995.

Our hypotheses expect negative associations with fertility for the PROF and DIV
variables, and a postive relationship with fertility and the CDR. The resultsindicate that in the

firgt two regressions only the PROF varigble is both sgned in the hypothesized direction and
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datigticdly significant. None of the three socid and economic predictors is sgnificant in the
third regresson. And in the fourth regression only the CDR varigble, representing overal
hedth conditions, is sgned in the hypothesized direction and is Sgnificant.

The results of our andysesin Tables 6 and 7 indicate that despite the fact that by
1995 fertility in dl the cities and counties of Taiwan were a or below replacement levels, there
were gill Szable zero-order relationships between the development measures and fertility. The
results of the multiple regressons show that in three of the four equations, one of the
development variables is satitically associated with fertility in the direction expected. The fact
that some of the socid and economic predictors do not have gatigticaly significant
relationships with fertility is due in large part to the high collinearity among the predictors.

We turn now to adiscussion of our results about the relationship between socid and

economic development and fertility among the sub-regions of Mainland China and Taiwan.

DISCUSSION

With respect to levels of socid and economic development, Chinalags considerably
behind Taiwan. Thisisthe case irrespective of the reference date. In 1990, for instance, the
infant mortality rate was 37 in Chinaand 17 in Taiwan (population Reference Bureau, 1990).
Per capita GNP in Chinain the late 1980s was just over $300, and more than ten times higher
($3,750) in Taiwan (Encyclopaedia Britannica, 1989: 574, 709). Y et the levels of fertility for
Chinaand Taiwan were nearly the same in 1990 and were dmogt identicd in the late 1990s

(Figure 1). One of the mgjor differences about the fertility reductionsin Chinaand Tawan is
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that the declinein Chinawas due in part to aforceful and very powerful intervention in family
planning by the Chinese government. Family planning programs were d<o influentid in Taiwan,
but participation in them was voluntary.

We hold that wereit not for China s far-reaching fertility control policies, it is not
likely that its fertility rate would have dropped as rapidly and as precipitoudy in recent
decades. Wereit not for these policies, China sfertility rate would not be aslow today as
Tawan's. Nevertheless, despite these vagtly different levels of socia and economic
development in Chinaand Taiwan, their effects on fertility have been very smilar.

The results of the analysesin this paper provide genera support for the relevance of
socia and economic development as an explanation of fertility. Although the results are not
uniform regarding the influence of a single socid or economic development variable, they do
support the generd hypothesis that among the provinces and counties of Chinaand Taiwan,
the higher the levels of socid and economic development, the lower the fertility rates.

Our tests of the development-fertility association could be sgnificantly improved were
we able to employ the same indicators of development in dl cases. Since this was not possible
we need to exercise caution in generdizing about the effects of certain kinds of development
factors being more influentia than others. Nevertheless, our results do indicate that |abor-force
measures of economic development gppear to have more of an effect on fertility than
indicators of economic productivity. In asimilar vein, hedth-based indicators as tapped by the
infant mortality rate and crude deeth rate do not seem to be asinfluentia as educationd- based
socid indicators. To the extent that socid and economic factors and contexts tend to influence

reproductive motivation and fertility by specifying the reward structures related with
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childbearing, as suggested by Blake (1973), Hernandez (1984) and others, the more influential
ones may well be those more closdy tied in with such mechanisms. Aggregate measures of
economic productivity and health conditions could be argued as less proximate than the more
socidly-based indicators, and hence less effective predictors of fertility.

Our less than perfect operationalizations need aso be mentioned. In severd testswe
used theilliteracy rate as an indicator of sociad development. And in another test we used the
ratio of femae to mae life expectation as arelative measure of femae status. llliteracy may no
longer tap issues of socid development aswedl asit did previoudy given the dramatic
increases in China since the late 1960s in educationd attainment, particularly among women
(Freedman, Xiao, Li, and Lavely, 1988; Lavely, Xiao, Li, and Freedman, 1990). And there
have been such improvementsin femae and mae life expectation in Chinain past decades
(Banigter, 1987) that at the provincia-leved a least there is only modest variahility in thisratio
in both 1982 and 1990.

Moreover, the fact that the ratio of femae to mae life expectation was not related with
fertility in the provinces of China does not necessarily mean that improvementsin women's
gatus are not associated with fertility decline. As one reviewer of this paper pointed out, in
some countries with high ratios of femde to mae life expectancy, women's socid dausis
relatively low. Thelack of an associaion with fertility islikely due to our less than perfect
indicator of women'’s status.

Inasmilar vein, our fallure to show any association between the divorce rate, an
indicator of secularization, and fertility among the counties of Taiwan does not necessarily

mean that secularizing trendsin Taiwan are unrelated to fertility change. The same reviewer
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noted that in some countries more devel oped than either China or Taiwan the divorce rates
are very low. The lack of an association in our analyss hence may well be duein part, again,
to an imperfect indicator of socia development.

These issues and problems notwithstanding, our results indicate clearly and
persuasively the strong influences of socid and economic development factors on fertility.
Among the sub-regions of China and Taiwan, cross-sectiond examinations show consstent
and pervasive negative associations between levels of socid and economic development and
fertility. Indeed the Smilarities of the experiences in the two countries are often more gpparent
than the dissmilarities

Overdl, the smilar kinds of associations between development and fertility are
sustained irrespective of whether fertility is measured at the same time as devel opment or
lagged five or ten years later. These results are hard to ignore. Development does indeed have
an important influence on fertility, at least with regard to the measures and cross-sectiond tests
for Chinaand Taiwan reported in this paper. We conclude that a socid and economic
devel opment-based theory of fertility decline, as represented in the broader theory of
demographic trangtion, continues to have considerable relevance and application as a generd

perspective for understanding variation in fertility among the sub-regions of Chinaand Taiwan.

NOTE
! For ease of reference, we refer in this paper to the People' s Republic of Chinaas Chinaor
Mainland China, and to the Republic of China as Taiwan. For the same reason, we refer to

these two areas as countries. We are aware that this is a contentious political issue. Our
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reference to Chinaand Taiwan as countries does not necessarily represent any political

position or viewpoint on our part aout their politica identification.
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Figure 1.
Total Fertility Rates: China and Taiwan, 1950-1997




Descriptive Statisticsfor Fertility Ratesand Social and Development Variables:

Tablel

2,300 Counties of China, 1982,
and 2,349 Counties of China, 1990

32

Standard
Variable Mean Deviation Minimum Vaue Maximum Vaue
36.2 2326
General Fertility Rate, 1981 985 328 Shihezhi (Xinjiang) Butuo (Sichuan)
350 2100
Generd Fertility Rate, 1989-90 911 274 Jiading (Shanghai) Cuoqin (Tibet)
Gross Vaue of Industrial & 70.0 11020.0
Agricultural Product, pc, 1982 654.6 793.2 Haiyuan (Ningxia) Beijing City
2221 46770
Gross Value of Agricultural Erguna-zuoqi Manzhouli City
Product, pc, 1990 973.6 1140.8 (Inner Mongolia) (Inner Mongolia)
6.0 319.0
Infant Mortality Rate, 1981 39.1 29.1 Langfang City (Hebel)  Da-Qaidam (Qinghai)
40 164
Crude Death Rate, 1989-90 6.6 14 Dongying (Shandong) Jidi (Tibet)
Percentage Illiterate & Semi- 27 85.0
Literate, Population 12+, 1982 34.2 138 Lianjiang (Guangdong) Dongxiang (Gansu)
Percentage Illiterate & Semi- 52 94.2
Literate, Population 15+, 1990 26.8 153 ChangshaCity (Hunan) Nierong (Tibet)
Percentage Labor Forcein 01 76.7
Industrial Occupations, 1982 132 145 Jishishan (Gansu) Beijing City
Percentage Labor Forcein 04 81.1
Industrial Occupations, 1990 12.3 12.1 Weixian (Hebel) Jiujiang (Jiangxi)




1982

Regression Coefficients

Table2

Multiple Regression Analyses:
General Fertility Rate on Social and Economic Development Variables:
Counties of the People’' s Republic of China, 1982 and 1990

1990, Moddl 1

Regression Coefficients

1990, Model 2

Regression Coefficients

Vaiable Unstandardized Standardized Unstandardized Standardized Unstandardized Standardized
Gross Output -0.001 -0.035 -0.000 -0.006 -.000 -.001
Infant Mortality 0.453* 0.401

[lliteracy 0.483* 0204 0.669* 0.373 0.547* 0.305
Industry -0.436* -0.192 0.797* -0.353 -0.751* -0.333
Crude Death Rate 2.665* 0.141
Constant 71.040 83.196 68.271

R (adj.) 0429 0.378 0.392

* P<.05




Table3
Descriptive Statisticsfor Fertility Ratesand Social and Development Variables:
28 Provinces of China, 1982, 1990, and 1995

Standard

Variable Mean Deviation Minimum Vaue Maximum Vaue
Total Fertility Rate, 1981 27 0.8 1.3, Shanghai 4.4, Guizhou
Total Fertility Rate, 1989-90 23 05 1.4, Shanghai 3.1, Xinjiang
Crude Birth Rate, 1995 154 41 5.8, Shanghai 22.0, Qinghai
National Income, pc, 1982 546.8 465.2 235.0, Guizhou 2518.0, Shanghai
Nationa Income, pc, 1990 14709 919.2 654.0, Guizhou 4822.0, Shanghai
Percentage Illiterate & Semi-

Literate, Population 12+, 1982 316 103 15.0, Beijing 49.3, Yunnan
Percentage Illiterate & Semi-

Literate, Population 15+, 1990 226 86 10.9, Beijing 40.0, Qinghai
Ratio, F/M Life Expectation at

Birth, 1982 104 0.02 1.01, Guizhou 1.07, Guangdong
Ratio, F/M Life Expectation at

Birth, 1990 105 0.01 1.03, Gansu 1.07, Guangdong
Infant Mortality Rate, 1981 37.3 225 14.9, Beijing 108.1, Xinjiang

Infant Mortality Rate, 1989-90 28.7 16.7 8.8, Beijing 66.3, Qinghai




Table4
Multiple Regression Analyses:
Total Fertility Rate/Crude Birth Rate on Social and Economic Development Variables:
Twenty-eight Provinces of the People’ s Republic of China,
1982 and 1990

1982 1982 1990 1990
DV: Total Fertility Rate, 1981 DV: Total Fertility Rate, 1989 DV: Total Fertility Rate, 1989 DV: Crude Birth Rate, 1995

Regression Coefficients Regression Coefficients Regression Coefficients Regression Coefficients
Vaiable Unstandardized Standardized Unstandardized Standardized Unstandardized Standardized Unstandardized Standardized
Income -0.001* -0.316 -0.001* -0.517 -0.001* -0.541 -0.002* -0.418
Iliteracy 0.015 0.183 0.001 0.126 0.001 0.016 0.110 0.231
F/M Life Expec. 13.012 0.253 9.956* 0.346 6.035 0172 -14.400 -0.047
Infant Mortality 0.024* 0.630 0.011* 0.509 0.012* 0.436 0.100* 0.407
Constant -11.853 -8.327 -3.982 27.859
R (adj.) 0.622 0.620 0573 0.785

*P<.05



Descriptive Statisticsfor Fertility Ratesand Social and Development Variables:

Table5

21 Citiesand Counties of Taiwan, 1980, 1990, and 1995

Variable

Total Fertility Rate, 1980
Total Fertility Rate, 1990
Total Fertility Rate, 1995
Divorce Rate, 1980

Divorce Rate, 1990

Percentage in Professional

Occupations, 1980

Percentage in Professional

Occupations, 1990

Percentage Females Il literate,

1980

Percentage Females Il literate,

1990

Crude Death Rate, 1980
Crude Death Rate, 1990

Standard

Mean Deviation
25 0.3
18 02
18 02
37 15
9.2 30
6.0 18
8.0 25
29.3 10.0
12.9 44
6.1 13
6.9 18

Minimum Vaue

1.9, Taipei City

1.5, Taipe City

1.4, Taipe City

1.6, Penghu Cty

5.0, Changwa & Yunlin
Counties

3.4, Yunlin Cty

4.6, Yunlin Cty

11.6, Taipei City
4.7, Taipei City

4.3, Tainan City
4.7, Taipei Cty

Maximum Vaue
2.9, Changhwa Cty
2.1, Miadli Cty

2.1, Yunlin Cty

6.4, Taipe City

15.0, Hualien Cty

10.8, Taipei City

14.0, Taipei City

50.0, Yunlin Cty
21.6, Yunlin Cty

9.5, Hualien Cty
11.5, Taitung Cty




Table6
Zero-Order Correlations Between the Total Fertility Rate and
Four Social and Economic Development Variables:
Twenty-one Citiesand Counties of Taiwan, 1980 & 1990

Z-ERO O-RD-EER CO-RREL-A-T-I-ON C-O-EF-FI-CI-EN-T-S

1980 1980 1990 1990

TFR, 1980 TFR, 1990 TFR, 1990 TFR, 1995
Professionals -0.796 -0.708 -0.621 -0.725
Divorce Rate -0.631 -0.600 -0.555 -0.387
Female Illiteracy 0.566 0.465 0.456 0.588
Crude Death Rate 0.249 0.258 0.283 0.602

37



Table7
Multiple Regression Analyses:
Total Fertility Rate on Social and Economic Development Variables:
Twenty-one Citiesand Counties of Taiwan,
1980 and 1990

1980 1980 1990 1995
DV: Total Fertility Rate, 1980 DV: Total Fertility Rate, 1990 DV: Total Fertility Rate, 1990 DV: Total Fertility Rate, 1995
Regression Coefficients Regression Coefficients Regression Coefficients Regression Coefficients

Vaiable Unstandardized Standardized Unstandardized Standardized Unstandardized Standardized Unstandardized Standardized
Professionals -128.11* -0.92 -63.54* -0.75 -0.87 -0.01 -3.07 -0.04
Divorce Rate 594 0.03 -1.86 -0.02 -34.38 -0.65 -33.72 -054
Crude Death Rate -40.24 -0.20 -13.26 -0.11 38.18 0.43 74.58* 0.71
Constant 3484.10 2294.80 1887.14 1650.57
R (adj.) 0.60 0.43 0.40 0.61

*P<.05
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