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6 Projection of Households and Population 

So far, much effort has been put into a description and lengthy analysis of past 
situations of, and of changes in, households and population of Taihe and Shenzhen. 
Besides, under a systemic theoretical framework the socio-economic, political, and 
environmental settings and determinants of evolution and transformation in 
households and population of the regions have explicitly and implicitly been studied. 
In addition to gaining a better understanding of population dynamics and socio
economic development in two extreme areas of China, and to contributing to theories 
of regional demography, one aim of the research reported on in the previous Chapters 
was to provide knowledge and understanding of the background for projection into the 
future. However, before we start our work in this section, we could still be supposed 
to answer several questions, such as: Are the knowledge and understanding achieved 
from the previous chapters really helpful for the projection?; and: To what extent and 
degree can we use this knowledge and understanding for our projecting purpose? 

6.1 Relevant issues 

6.1.1 Uncertainty, usefulness of knowledge 

Nathan Keyfitz (1994, 1996) repeatedly mentioned that forecasting has an odd status 
in demography, although it is at the same time the predominant expectation that the 
public has with respect to demographers. People who accept foretelling capacities 
from all kinds of 'foretellers', believe that the future is foreseeable. Accordingly, 
demographic forecasters, using demographic instruments, and working with a 
powerfully convincing tool: numbers, are highly trusted by the public. Unfortunately, 
very few 'foretelling' efforts, including most demographic forecasts, can achieve 
satisfactory consistency with the observed social reality, and the gap between facts 
and 'foretelling' widens with increasing time horizon. 

Whereas the future is basically uncertain, forecasting is a flexible undertaking. It is the 
forecaster who conducts the forecasting. Owing to their limitations of internal and 
external factors, forecasters are hardly able to grasp the true colours of the future. The 
accuracy of forecasts is highly depending on the behaviour of individual forecasters. 
In the past, demographic forecasters have been dreaming of finding demographic 
'laws', by which the growth of population was parameterised in mathematical 
functions in which laws are expressed (De Gans, 1999). Actually, however, the 
personal element of forecasters is by no means absent, and purely objective 
forecasting is definitely unrealistic. 

Forecasters construct their demographic models based on their perception of social 
reality, derived from the concept of continuity (i.e., the future is the succession of the 
present and grows from the past). However, reality cannot exist but in the present, in 
Mead's terminology (Mead, 1929) the present becomes manifest as a present by 
objective existence of novelty, embodied in the concept of emergence or emergent 

1 As Keyfitz (1996) indicated, some of the most eminent projections have shown the largest errors -
Frank Notestein, one of the greatest experts, forecast some 3 billion for the world population at the turn 
of this century, and now we know that the real number is just over 6 billion. 
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events. Although continuity forms the background for the novelty, an emerging event 
is a break into this continuity and at the same time it is a revelation of the continuity. 
Everything emerges as continuity, but only after it has arisen (De Gans, 1994). And 
also continuity as the succession of events can only be established by the operation of 
the human mind, i.e., by acting persons who recognise it as a succession and make it 
intelligible as continuity. Realising this fact helps us to understand why neither Edwin 
Cannan (1885) nor Harald Westergaard (1908) could prompt a revolution in 
forecasting methodology or deepen the understanding of demographic transitions in 
this century2. Their achievements were ignored or even rejected in those days, since 
for that time they deviated too much from the then used conceptualisations of reality, 
and did not fit in what generally was accepted as reality. Therefore, one should not be 
surprised by objections when somebody suggests, for example, 'a re-arousal of 
fertility fervour' or even 'a cessation of the decline of fertility in Europe', because 
such suggestions would interrupt the present human mind in terms of continuance of 
continuities that have been re-established after the emergence of novel events. 

Demographic forecasts cannot operate in a vacuum box, they operate in sophisticated 
social settings. Because of the complexity of human society, its variability and its 
immunity to human control and prescience, demographic forecasts can never become 
as accurate as 'technological prediction', to use Karl Popper's terminology. 
Demographic forecasters, with their own limitations of knowledge and disturbance by 
external factors, cannot know the future of every variable connected with population. 
Even if our knowledge regarding the past were perfect and complete, novelties in the 
real world still make genuine forecasting impossible. In his review of the most 
prominent theories of population growth, Nathan Keyfitz found far too little that helps 
in the everyday work of the forecaster (1982)3. The scholarly literature aims at 
understanding. Much of the literature is designed to help us to understand past trends 
and developments, but that is an order of knowledge quite different from what the 
forecaster requires. 

All this, however, by no means implies that theoretical understanding is useless for 
demographic forecasts. In fact, the most trustworthy population forecasts are carried 
out by demographers, who closely follow the population literature. We trust their 
results, because at many points where judgement enters, the demographer's intuition 

2 As a remarkable demographic forecaster, Cannan, with the aid of an effective diagram and considering 
age-specific rates, successfully predicted in 1895 a cessation of population growth in England and 
Wales without any violent change, in a period in which the population of England and Wales increased 
every decade with more than 10 per cent without signs of an approaching decrease whilst forecasters 
generally believed in a continuation of population growth. Westergaard intelligently forecast a further 
decrease of the mortality rate and of the fertility rate and their consequences in terms of changes in age 
structure and migration flows. 
3 Keyfitz (1982) counted at least six reasons why perfectly valid research that produces an important 
theoretical relation cannot be usefully incorporated into forecasts: 1. Much theory is deliberately cast in 
the form of comparative statics and provides conditional results that are important, but these are neither 
intended nor usable for prediction, which requires dynamic and unconditional models; 2. The theory 
may be irrefutably true, either because it is a logical relation or because it is based on incontrovertible 
data and relevant for the future, and still its effect may be swamped by other relations; 3. The theory 
may be true and relevant and not opposed by contrary effects, but its timing may be obscure - we don't 
know effects of other variables that start to work on population growth; 4. The theory may relate 
fertility to other variables in a perfectly valid way, but we have no means of forecasting those other 
variables; 5. Even if we know the timing, the relation can change unpredictably; 6. Everything about the 
relation may be known, but on too short a term for the forecasting intervals that are of greatest interest. 
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has been sharpened by exposure to the literature. The result may well be influenced by 
demographic theory, even though no one can say at just what point in the calculation 
the theory was used. From their studies, McKibben and Swanson (1994) argue that 
demographers can better understand their models by examining the relationship 
between social dynamics and their models. This type of examination can lead to great 
overall estimation accuracy. In large part, this can occur because, once revealed, the 
inertia of socio-economic and demographic dynamics affecting estimation model 
characteristics provides ample opportunity to construct and adjust models in 
accordance with the anticipated future trends. 

It is our belief that, by understanding the framework of social, economic, and 
demographic factors that affect population and household change before going to 
build a model, researchers may be more capable of exploiting changes in socio
economic structure, as opposed to proceeding by merely extrapolating past trends. 
More explicitly, systematic understanding of socio-economic, political, environmental 
and demographic factors and their interactions with household formation will be very 
important in making assumptions into the future. 

6.1.2 Assumptions about the future 

Not only is the future uncertain, we even are not close to an understanding of the 
process which describes its unfolding. In making a projection, we must abstract from 
most elements of a complex reality, and focus on only a few of them. There is a large 
number of ways to make these abstractions, and it is natural that different projections 
would embody different assumptions. 

It is recalled that the most primitive population projection is based on the stable 
population assumption, by which population growth follows an exponential curve, 
with zero net migration and a constant pattern of birth and death rates. Being aware of 
the fact that the irregularities in the age structure caused by irregular numbers of 
births, deaths, and migrations in the past will influence the future path of population 
growth, a cohort-component method which projects the population by age-and-sex 
groups was introduced by Whelpton (1936), and formalised by Leslie (1945). The 
projected size and age structure of the population at any point in the future depends on 
the size of the cohorts in the starting year, as well as on the assumed age-specific 
fertility, mortality and migration over the projection period. The cohort-component 
method tells us how to apply assumptions about future fertility, mortality, and 
migration, but not how to derive them. There is considerable controversy about how to 
pick a set of assumptions and how to refine them when new data become available or 
alternative scenarios are explored. 

6.1.3 Improvements of the traditional variants approach 

Traditionally, most national and international agencies that prepare population 
projections publish three sets of projections resulting from 'low', 'medium', and 
'high' variants which are based on somewhat different assumptions and often lead to 
misunderstanding of the probabilistic interval of uncertainty. Typically, these variants 
are not based on systematic variation of the parameters, but simply provide alternative 
sets of assumptions. In this approach, the assumptions that underlie the projections are 
not necessarily made explicit, and often not provided to the user. Recently, 
improvement of the traditional variants approach has followed two different 
directions: the probabilistic approach and the scenario approach. 
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6.1.3.1 THE PROBABILISTIC APPROACH 

The aim of the probabilistic approach is to provide a full probability distribution, with 
confidence intervals, rather than a discrete number of projections. The usefulness of a 
population projection is enhanced by knowing its range of uncertainty. According to 
Lutz (1996), mainly two methods to produce fully probabilistic population projections 
existed - time series analysis, and ex post error analysis - before he suggested a third 
one - expert opinion analysis. 

Time series analysis 

In time series analysis, parameters are estimated from past data on the determinants of 
population change. These parameters, along with estimates of their uncertainty, are 
then used to project the information needed for population projection into the future 
(Alho, 1990; Carter and Lee, 1986; Lee and Tuljapurkar, 1994; McNown et al, 1995; 
Pflaumer, 1992). Most of the assumptions in the time series approach are statistical by 
nature. Thus, in evaluating a set of time-series-based projections, we need to discuss 
statistical concepts that do not have an easy translation into the birth rates, death rates, 
and migration rates which are needed to make a population projection. Moreover, it is 
not infrequent that the complex interaction of the statistical assumptions used in time 
series analysis produces implications for future demographic change considered to be 
highly unlikely even by experts in the field. In addition, the information that the time 
series analysis takes out of a historical data set is typically short-run in nature, which 
may not be appropriate for making long-run population projections. 

Ex post error analysis 

In ex post analysis, data are collected on the extent of errors in past projections. On 
the assumption that these errors are to be expected in the future, we can tell policy
makers and others what range of errors is to be expected (Keyfitz, 1981; Stoto, 1983). 
Ex post error analysis is much clearer than time series analysis to the policy-makers 
and others, but it also has a problem when it is used in the context of multiple 
projections of the same population over the same period, which may produce 
contradictory probabilistic population projections and thus confuse the user. Also, the 
application of ex post errors to the future involves the strong assumption that 
forecasters today make the same mistakes and miss similar kinds of structural 
discontinuities as did the forecasters in the past. 

Expert opinion analysis 

Probabilistic population projections based on expert opinion are distinguished from 
the two other methods because of their use of expert opinion for both the future 
courses of fertility, mortality and migration, and for the extent of their uncertainty. It 
is argued that all population projections are based on judgement, and the main 
question to be addressed therefore is, how best to incorporate judgement into 
projection. The best way of producing projections is to make this judgement very 
explicit, and base it on the synthesised opinion of a group of experts. However, expert 
opinion analysis involves several problems, such as: how to identify and gather the so 
called 'experts'; which combination of normality and linearity assumptions used in 
expert opinion analysis is appropriate to predict short-term population dynamics, 
because of its great volatility (Lutz, 1996). 

Although probabilistic approaches improve traditional population projection methods 
by providing the user with a range of uncertainty, unfortunately they cannot be used in 
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our research. Besides their shortcomings discussed above, application of all three of 
the probabilistic methods is limited for practical reasons. Firstly, time series analysis 
is based upon statistical analysis of past trends in the parameters, and the number of 
parameters used in our research is very extensive, which greatly adds the difficulty of 
availability of time series data for this solution. In addition, the dramatic socio
economic and demographic changes in our research sites during the past decades 
make time series analysis rather inapplicable. Secondly, the ex post error approach 
assumes that the extent of errors in past projections is expected in the new projections 
which employ similar projection methods, but there is no such earlier population 
projection for Taihe, the number of existing population projections for Shenzhen is 
limited, and, more importantly, the projecting model applied here is a very new one 
and strongly differs from other models. Hence, the ex post error approach is 
impossible here. Thirdly, it is rather difficult to gather a group of experts who have 
conducted profound and explicit studies on the specific research sites, especially on 
Taihe County. And even if the experts could be found for our research, it is very 
difficult (if possible at all) to gather them in order for them to reach consensus and 
thus synthesise their opinions into the assumptions, as is highly recommended in 
expert opinion analysis. Therefore, our research here will not make use of any of the 
three probabilistic approaches for the household and population projection. Instead, a 
scenario approach is preferred. 

6.1.3.2 THE SCENARIO APPROACH 

The scenario approach assumes specific alternative values for fertility, mortality, 
migration and other parameters to be used in the projection model. These assumptions 
are very explicit and, ideally, based on systematic variation. For Lutz (1994a), a 
scenario approach to population projection substantively differs from the traditional 
variants approach in several important ways. First, it gives more emphasis to the 'if ... 
then' nature of the calculation, as opposed to offering a likely prediction. Second, a 
scenario approach is expected to make all assumptions very explicit and to give a 
description of the underlying scientific arguments. Third, all components of change 
should be addressed separately, and if one or two are chosen to remain invariant, this 
decision too needs to be justified. Finally, a scenario approach encourages the 
presentation of several competing scenarios for sensitivity analysis as well as for 
assessment of the effects of individual components on the projection results. Because 
this approach is an advancement and an extension of the traditional variants approach, 
it can easily be incorporated into existing projection models. An increasing number of 
researchers and agencies are using scenarios in population projections. 

6.7.4 Household projection 

In this study, we do not only aim at projecting the entire population, but also at 
projecting changes in household size and household structure in our research sites. 

Being aware of the importance of household/family as the unit of analysis, 
demographers, policy-makers and others have paid increasing attention to household 
projection and simulation. Bongaarts (1983) gives a classification of purely 
demographic household models. Kuijsten and Vossen (1988) propose a classification 
of household models according to two dimensions: the static/dynamic dichotomy on 
the one hand, and a dimension related to the link between demographic and non-
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demographic variables on the other. The latter classification results in six classes of 
household models : 

(1) static econometric models, which are extensively discussed in the economic 
literature as "equilibrium models"; 

(2) dynamic econometric models, including the Cornell model in the USA (Caldwell 
et al, 1979), the IMPACT model in Australia (Sams and Williams, 1982), the 
model developed at the Policy Studies Institute in Great Britain (Ermisch, 1983), 
the UPDATE model for households in small areas in England (Duley et al, 1988), 
and the NEDYMAS model in the Netherlands (Nelissen and Vossen, 1989); 

(3) dynamic micro-demographic models, that have flourished in the past two decades 
(Hammel et al., 1976; Wachter, 1987; Smith, 1987; Galler, 1988; Nelissen, 1991; 
Oskamp, 1997); 

(4) headship rate models are the typical representatives of the static macro-
demographic models; 

(5) dynamic macro-demographic models that were developed after the mid-1970s 
(Keilman, Kuijsten and Vossen, 1988; Van Imhoff and Keilman, 1991). 

Although it is important to model the relations between household characteristics and 
socio-economic, cultural, and environmental determinants, the econometric household 
models are much less developed in terms of household structures than the purely 
demographic models. Reasons for this phenomenon may come from the fact that, in 
household demography, little is known of formal demographic household events 
occurring to individuals in changing household structures. Therefore, structural issues 
in household modelling have to be resolved before any substantive relations can be 
adequately studied. Formal relations between demographic entities have to be 
analysed as a prelude to the examination of causal issues. A thorough analysis of 
patterns, dis-aggregated by demographic and household characteristics, may from 
itself bring to the fore explanatory variables which should be considered (Van Imhoff 
and Keilman, 1991). Therefore, we focus our discussion here on three micro- and 
macro-demographic models: headship rate models, dynamic micro-demographic 
models, and dynamic macro-demographic models. 

Over the past few decades, household projection models were predominantly of the 
headship rate type, the typical representative of the class of static, purely 
demographic, household models. The idea is to extrapolate proportions of household 
heads in population categories defined by certain combinations of age, sex, and 
possibly marital status. An independent projection of the population by age and sex 
(and marital status) facilitates a projection of the future number of households, broken 
down by demographic characteristics of the head of the household. This modelling 
strategy rests on the principle of comparative statics, relying on data referring to the 
situation at specific points in time. Because it is easy to apply and its data demands are 
modest, the headship rate method is often used. However, owing to its static nature, 
projections resulting from the headship rate method reflect a focus on changes in 

4 According to Kuijsten and Vossen (1988), static micro-demographic models are probably non
existent. This might have been true in the late 1980s, but nowadays examples do exist, at least examples 
that include household categories as one of the variables, e.g., the model that simulates the influence of 
changes in the housing rent rebate system on the disposable income of individuals and households, and 
through this on their mobility propensity (Schellekens and Leidelmeijer, 1994). 
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stocks, rather than a focus on flows. The headship rate method describes the results of 
dynamic processes between the time points in terms of changing headship rates, these 
dynamic processes themselves remaining black boxes. Thus it is very difficult to 
incorporate demographic assumptions about future changes in fertility, marriage, 
divorce, and mortality. Information produced by projections using the headship rate 
method is inappropriate for planning purposes, although some recent work has shown 
that the regression approach to headship rates has some merits. Therefore, 
demographers made attempts to develop dynamic household models which project the 
changes in the households caused by the dynamic processes of household formation 
and dissolution (Van Imhoff and Keilman, 1991; Mason and Racelis, 1992; Zeng et 
al., 1997). 

Dynamic micro-demographic models (or micro-simulation models) take individuals as 
the unit of analysis, proceed with the calculations event after event, and determine the 
changes in individual status sometimes by deterministic rules and more often by 
Monte Carlo realisations of probability distributions. They have major advantages in 
studying the variability of individuals, households and their distributions. In dynamic 
macro-demographic models, the unit is the group, e.g. an age and parity class or all 
households of a given type, the calculations proceed in an iterative way, group after 
group and time period after time period, and generally by means of transition matrix 
multiplication. Although they are not as flexible as micro-simulation models in 
analysing variability and probability distributions and in fully utilising information at 
the individual level, macro-demographic models in general have the superiority of 
data availability and can effectively use grouped data from a census or a large-scale 
survey as a starting point. 

However, it is inadequate to state that either the micro- or the macro-simulation model 
is more useful. Demographic tradition has emphasised, if not overemphasised, the 
distinction between these two approaches. Occasionally, the choice between the macro 
and the micro approach may be swayed by the problem at hand. If the theory on the 
basis of which is to be simulated specifies choices of individuals depending on their 
detailed circumstances, then it may be the easiest to take the individual as the unit of 
analysis, and to chose micro-simulation. On the other hand, if a large number of 
different inputs or parameters is to be varied for the sake of broad-based sensitivity 
testing, macro-simulation has the advantage of efficiency. Actually, the thinking 
required about a problem is very much the same, and the two approaches are far better 
used in tandem for solving a single problem, rather than viewed as alternatives. It 
would be desirable to develop both kinds of approaches, since they have 
complementary strengths, and since the issues they can be applied to are so important. 
Therefore, the joint use of the techniques will surely be the pattern of the future 
(Wachter, 1987; Zeng et al, 1997). 

6.2 The ProFamy model 

As Wachter (1987) argues, most problems are amenable to treatment by any or all of 
the methods, choice among methods being most often a matter of convenience and of 
taste. However, specific research interests and new achievements of the model 
impelled us to choose ProFamy (Zeng et al, 1998 and 1999) for our research 
purposes. 
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Firstly the high data demands of most dynamic household models are an important 
factor 'in their slow development and infrequent application. For example, the best-
known SOCSIM Demographic Computer Microsimulation Program, developed by 
Hammel and Wachter starting in 1970, has been developed and applied over nearly 
three decades (Wachter, 1998). Applications of SOCSIM often suffer from problems 
of data limitation. Data on the detailed individual characteristics required tor the 
simulation are not available from censuses and normal surveys. Wachter and his 
colleagues handled this problem by pre-simulating for a few decades and reaching a 
manageable sample in the starting year of the projection, and then simulate it forward. 
However detailed data for a few decades in our research sites is in no means 
available Again, the famous LIPRO 2.0 dynamic macro-demographic projection 
model brought important progress in the development of household modelling. While 
the application of LIPRO 2.0 can identify an increasing number of household 
positions and household events, data on transition probabilities among 69 types of 
events which individuals may experience are necessary. These data have to be 
collected in a special survey because they are not available in the conventional 
demographic data sources. It was impossible for us to meet the data requirements of 
LIPRO by conducting a special survey in the research sites. The newly developed 
ProFamy model only requires data that can usually be obtained from conventional 
demographic data sources5, and thus was applicable for our projection efforts in Taihe 
and Shenzhen SEZ. 

Secondly population and household models are almost always mutually exclusive. As 
Lutz (1994b) indicates, population and household models provide no feasible way to 
convert information based on individuals directly into information on households. 
Even if these two different aspects could be matched for the starting year, so far there 
is no way to guarantee consistency of changes in both patterns when they are projected 
into the future. Among the existing studies, Hammel et al. (1991) and Lin 1994, 
1995) simulate kinship networks for China as a whole (the former), or with inclusion 
of the urban-rural distinction (the latter, 1995). However, actual household 
characteristics and population were not studied. On the other hand, employing a multi-
regional demographic projection model, Shen et al. (1997), Shen (1998) and Zeng et 
al (1996) project China's provincial populations with inclusion of the rural-urban 
distinction, but their projection did not touch upon households or families. However 
in our approach we aim at consistently and simultaneously projecting households and 
population for our research sites: we aim at studying the long-term interaction 
between socio-economic, political, and environmental factors on the one hand, and 
population and household dynamics on the other. Moreover, the net effects ot 
household change other than population change are supposed to be implicitly studied. 
Thirdly almost all existing household projection models restrict their application to 
the Western social settings where the nuclear family is overwhelmingly important, 
whereas in most developing countries extended families are very popular. It is obvious 
that all those models excluding extended families are inadequate for our research sites 
with their rather high proportions of extended families, in both Taihe and Shenzhen. 
So far ProFamy is the only household projection model which projects both nuclear 
and extended families, and thus applicable to both the Western and developing 

5 When part of the data is not available at the local level, the most recently developed ProFamy is 
robust and allows to 'borrow' data (e.g., demographic schedules) from reg.ons wh.ch have 
characteristics similar to those of the regions studied. 



Projection of households and population 159 

countries. ProFamy is a software package associated with a multidimensional model 
for projecting households and population. 

Theory and application of multidimensional models (sometimes called multi-state 
models) have appeared in the demographic literature since the mid-1970s. Most 
applications have focused on multi-regional models (e.g. Rogers, 1975; Rogers and 
Willekens, 1986; Ledent and Rees, 1986) and marital status models (e.g Schoen and 
Nelson, 1974; Willekens et al, 1982). The application to household dynamics is 
relatively new. Most existing studies concern life tables rather than projection models. 
Benefiting from methodological advances in multidimensional demography, Zeng 
(1986, 1988, 1991) constructed a family status life table which includes both nuclear 
and three-generation households, by extending Bongaarts's nuclear status life table 
model. Building on this family status life table, Zeng et al. (1997) develop a two-sex 
dynamic projection model that permits demographic schedules to change over time. 

In the ProFamy model, the individual is chosen as the unit of projection. Individuals 
in the starting population derived from a census or survey, and in the projected future 
population, are all classified according to 8 dimensions of demographic status: age, 
sex, marital status, parity, number of children living at home, co-residence with 
parents, household type (private or collective), and area of residence (rural or urban). 
Characteristics of the reference persons (or household 'markers') are used to derive 
the distributions by household type and size. Given the large number of status 
categories that have been distinguished, numbers of observed events for some 
categories are too small to estimate the status-transition probabilities, especially when 
the sample size is not large. Therefore, an approach which assumes that particular 
events take place at particular points in time between ages x and x+1, is exploited. In 
the ProFamy model, it is assumed that births occur throughout the first half and the 
second half of a year, but other events (deaths, migrations, marriage status transitions, 
changes of co-residence with parents and children, etc.) occur at the middle of the 
year . Because the model deals with two sexes and both children and parents, a 

6 Other important assumptions of ProFamy are: 
- The Markovian assumption: status transitions depend on age and the status occupied at the beginning 
(or the middle) of the one-year interval, but are independent of duration in the status. More specifically, 
we assume that fertility depends on age, parity, and marital status. Mortality, first marriage, 
widowhood, divorce and remarriage depend on age, sex, and marital status, as does the probability that 
a child will leave his or her parents' home. 
- The homogeneity assumption: people with the same characteristics have the same status transition 
probabilities. 
- Parents may or may not live with one married child and his (or her) spouse and their unmarried 
children. No married brothers or sisters live together. 
- Multiple births in a single age interval for one woman are counted as independent single births. 
- Events are assumed to be locally independent. The events of a child's death and leaving home are 
independent. Events of deaths and births are independent. Deaths and marital status changes are 
independent of parity and number of children living at home. Events of death of one or two parents, 
divorce of parents, remarriage of the non-married parent, and leaving the parental home as well as 
returning home are independent. 
-- If a couple has an odd number of children living together before divorce, the mother will have one 
child more than the father after divorce; if a couple has a even number of children living with them, 
both parties would have half of the number of children after divorce; or the user of the model can 
choose to assume that all children stay with their mother after their parents' divorce. 
- A remarried person's probability of having additional children from the new partner's previous union 
depends on the frequency distribution of the status of co-residence with children of the newly married 
persons with opposite sex in the same year (Zeng et al., 1997). 
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harmonic-mean procedure is used to ensure consistency between females and males, 
and between children and parents. Similarly, the consistency between births computed 
for the female and the male population, the consistency between females' and males' 
statuses of co-residence with children before and after divorce, and the consistency 
between women's and men's statuses of co-residence with children before and after 
remarriage are guaranteed. At the end of the projection, the numbers of non-familial 
members who co-reside with the reference persons are indirectly estimated, by 
assuming that the age-and-marital-status-specific proportions of persons living in 
collective households among those who are not living with parents and children will 
not change, or change according to one's understanding and assumption of the change 
in the future. 

6.3 Data preparation 

6.3.1 Base population and status identification 

The 100% data tape of the 1990 Census provides the base population in the starting 
year for Taihe and Shenzhen SEZ. The 100% data tape, which is absolutely important 
to make household projections, is not available for Shenzhen non-SEZ. Therefore, 
projection for Shenzhen non-SEZ is impossible. However, research always is the 
outcome of a compromise between academic ambitions and data and methodological 
limitations. Consequently, we restrict our projection and comparison to Taihe and 
Shenzhen SEZ only. 
Because Censuses or large-scale surveys may differ between countries tremendously 
in content and data format, ProFamy can not work directly with the original data file. 
An appropriate input file with the format required by ProFamy must be derived from 
the original data file. In the input file, each individual occupies one line and is defined 
by relationship to the household head, age, sex, marital status, parity, household type, 
area of residence, and household code number. Then, the input file can be made for 
the sub-program of ProFamy called BasePop, to produce a base of population 
projection for ProFamy. 

Table 6.1 Individual demographic status identification  
demographic status definition 
Agejc by single age, 0 to 99 (the highest age) 
Sex s 1 female; 2 male 
Marital status m 1 single; 2 married; 3 widowed; 4 divorced 
Co-residence with parents k 1 with two parents; 2 with one parents; 

3 with no parents; 4 living in collective household 
Parity p 0 to 5 (the highest parity) 
Co-residence with children c 0 to 5 (the highest parity) 
residence area r 1 rural; 2 urban 
projection year t 1990 to 2050 

In our projection, the individual's statuses are defined as in table 6.1. It should be 
noted that, since it is completely urbanised, area of residence r does not apply to 
Shenzhen SEZ. Taihe has a differentiation between urban and rural. From the 
beginning, it was our intention to simultaneously and separately project households 
and population for it rural and urban areas. However, the urban population size of 
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Taihe in the starting year is very small (27,231 in 1990). Furthermore, so many 
characteristics and statuses of individuals are identified that some categories are too 
small to run the projection. Therefore, we could only achieve the projection of Taihe 
as a whole, which provides a comparison with that of Shenzhen SEZ. However, to 
demonstrate the differences between the rural and the urban parts in Taihe, some 
results of input data preparation for the rural and urban parts of Taihe are also 
included in the sections below. 

Moreover, being aware of the rather frequent phenomenon of married but separated 
couples, we considered it to be an ideal solution to add 'separated' as the fifth marital 
status. However, transition probabilities for the 'separated' to and from other marital 
statuses can by no means be obtained, neither for China as a whole nor for any region 
within China, or even for other Asian or developing countries. Although this kind of 
data is available for the USA, Germany and other Western countries, the existing data 
are not adequate to be 'borrowed' for our research, given that the social setting is so 
different and, more specifically, the definition of and reasons for such separation in 
China are very different from those in the Western countries. Therefore, we could not 
consider 'separated' as the fifth marital status in the program. However, this kind of 
choice will affect the projection results - e.g., underestimate the numbers of one-
person households, overestimate the numbers of larger households. To solve the 
problem, we adjusted the distribution of household sizes and types by projecting the 
change of age- and sex-specific separation in future years. 

6.3.2 Standard schedules 

In the ProFamy model, the basic structure of the demographic accounting equations is 
as follows: 
number of persons of age x+1 with status i at time t+1 = 

(number of persons of age x with status i at time t) + 
(number of entries into status i which occur in the year (t, t+1) among persons of 

age x+1 at time t+1) -
(number of exits out of status i which occur in the year (t, t+1) among persons of 

age x at time t). 

The number of events (births, deaths, migrations, marriages, divorces, leaves of the 
parental home, etc.) in the year (t, t+1) and at ages x or x+1 in completed years is 
calculated as the number of persons aged x in completed years and at risk of 
occurrence of the event in the year, multiplied by the projective probability of 
occurrence of an event that leads to a status transition in the year (t, t+1) and at age x 
or x+1 in completed years, fitting in a period-cohort observational plan for analysis 
and projection . It is obvious that the standard schedules defined by age-, sex-, 
(sometimes parity-, and marital-status-) specific probabilities (or rates) are extremely 

7 Below, when we use the term probability, we always mean probability according to this definition. In 
this approach, the demographic transitions under study are assumed to depend on some (but not all) of 
the other statuses at the beginning or the middle of a one-year interval (e.g., giving birth depends on 
age, parity and marital status of the mother, but does not depend on co-residence with parents). The 
adoption of the computation strategy in the model, which assumes that births occur throughout the first 
half and the second half of a year, but other events occur at the middle of the year, will significantly 
decrease the biases caused by not considering the interfering events while projecting the occurrences of 
an event. 
8 With regard to the input data, the ProFamy software package allows the standard schedules to be 
either occurrence/exposure rates or probabilities. If one chooses to use occurrence/exposure rates, the 
ProFamy model will automatically transform all rates into probabilities. In our case, all standard 
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important in the projection. 

Probabilities of survival 
The 1990 Fourth Census provides the age-and-sex-specific numbers of deaths in the 
first and second halves of 1989 and in the first half of 1990 for Taihe and Shenzhen 
SEZ9. Based on the population at mid-1990 derived from the 1990 Census and the 
numbers of deaths mentioned above, we could estimate the population of Taihe and 
Shenzhen SEZ at mid-1989. Accordingly, we obtained the male and female rates of 
mortality by single age for these two regions in 1989. Then, life tables were 
constructed, and the age patterns of probabilities of survival were reached. To inspect 
the stability of patterns of survival in these two regions, we compared the life tables 
for 1989 with those for 1981. 

Because the 1982 Third Census provides the same set of data on mortality, we 
obtained the probabilities of survival for Taihe in 1981 by following the same 
procedure as that for 1989. As can be seen in the graphs of these two sets of survival 
probabilities displayed in figure A.l'°, very similar mortality schedules for males and 
females were reached for 1981 and 1989, although the probabilities of survival have 
increased between 1981 and 1989 for both males and females, the increase being more 
significant for the females. Therefore, the more recent 1989 survival probabilities for 
males and females were chosen as the standard schedules for the projection. 
It would have been better if we could also have compared the survival curves for 
Shenzhen SEZ for 1989 with those for 1981, to make sure that the 1989 probabilities 
of survival for Shenzhen SEZ are good enough to be used as the standard schedule. 
However due to tremendous population migration, stock and composition of the 
population of Shenzhen SEZ changed so dramatically in the period 1981-1989 that 
we thought that it would not be very meaningful to make this comparison. Instead, we 
compared the survival curves for Shenzhen SEZ with those for Beijing and Shanghai, 
which are also the most developed cities of China. The similarity of these curves as 
demonstrated by this comparison made us confident in employing the 1989 survival 
probabilities for Shenzhen SEZ as its standard schedule of mortality for the projection 
(see figure A.3). 

The mortality patterns for the rural and urban Taihe populations were also studied 
(figure A.2). The survival probabilities for urban males and females are at all ages 
higher than those for their rural counterparts. Moreover, the probabilities of survival 
for the rural males below age 50 are significantly higher than those for the rural 
females. This 'abnormal' phenomenon was not observed for the urban population. 
Hence, the mortality curves for Taihe males and for females in particular should be 
changed for the future, as an effect of socio-economic development and urbanisation, 
but we could not apply this idea of simulating the future change of these curves in the 
framework of our projection. 

schedules, except those for the frequencies of migration, were transformed from occurrence/exposure 
rates into probabilities by us, before being input into the model. 
9 In the Census, the household heads were asked to report the deaths that had happened in their 
household during the past one-and-a-half years. The census takers then located the deceased, according 
to the date of death, in three time periods: Jan. 1 to June 30 of 1989, July 1 to Dec. 31 of 1989 and Jan. 
1 to June 30 of 1990. With regard to households that had dissolved during this one-and-a-halt years 
period, the census takers were requested to record the deaths that had happened since Jan. 1, 1989 on 
the basis of information from the local government and/or former neighbours. 
10 Figures and tables indicated with an A are in the Appendix at the end of the book. 
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Probabilities of first marriage and parity-specific fertility 

Due to the complexity of the processes, it is generally difficult to investigate marriage 
and parity-specific fertility and guarantee the data quality. This is the case for our 
research sites. The most useful data we have for Taihe and Shenzhen SEZ are from 
the Census. From the 1990 Census, we obtained the numbers of males and females in 
different marital statuses, and the parity-specific numbers of births by single age of the 
mother in the first and second halves of 1989 and the first half of 1990. However, 
these data cannot be used directly to obtain age patterns of probabilities of first 
marriage and of parity-specific fertility due to period impacts. Therefore, basing 
ourselves on the Brass relational model11 (Brass, 1975; 1979) and using China's 
regional and provincial age-specific first marriage rates and parity-specific fertility 
rates12 (Lu, 1997), we fitted the probabilities of first marriage and parity-specific 
fertility for our projections for the research sites. 

From the 1990 Census, the age-and-parity-specific fertility rates were calculated for 
Taihe and Shenzhen SEZ. Selecting the provincial fertility patterns for Jiangxi (urban 
and rural) and for Guangdong (urban) as the standards for Taihe (rural and urban) and 

11 Brass found that different cumulative fertility rates are linearly related after application of a Gombit 
transformation. He assumed that the cumulative fertility rates at successive ages x art conforming to a 
Gompertz distribution, which is: 

Yfjf = exp{A * exp(ß*)) 
where F(x) is the cumulative fertility rate from starting age a to exact age x: 

x-l 

f(*) = £ /(v) 

From this we can derive ln(-ln(F(jr)/TFR))=In(-A)+B*jc, ln(-ln(F(jt)/TFR) being called the Gombit 
transformation of F(x), or Y transformation: 

Y\ — ^ = l n ( - A ) + B* x 
{ TFR J 

The slope of the regression function represents the age distribution pattern of fertility which actually 
determines the shape of the curve; the intercept shows the speed of the process of fertility completion, 
which can be measured by the mean age or median age of fertility. 
To obtain the slope and intercept of this function, Brass proposes a Gompertz relational fertility model. 
The basic idea of this relational model is: first, select a set of cumulative fertility rates with the least 
random fluctuations; second, calculate the Gombit transformed values for both the standard cumulative 
fertility rates and the observed cumulative rates; then, a regression function is reached by doing linear 
regression of the two set of transformed values: 

F(x)\ „ F.(x) 
TFR) H TFR, 

where Fs(x) and F(x) are the cumulative fertility rates at age x in the standard schedule and in the 
observed data; and TFR is the total fertility rate. Once we have detailed fertility data for the region 
under study, a and ß can be estimated by a least-squares method. 
The Brass Gompertz relational model is useful for comparison of the fertility of different regions or for 
simulating and smoothing poor, incomplete, and unorthodox observed data. 
12 Based on the data from the China 1988 two per thousand sample survey on fertility and contraceptive 
use, the probabilities of occurrence for different cohorts were calculated. Through multi-state life 
tables, the probabilities were transformed into frequencies, based on a fictitious-cohort method. By this 
procedure, the problem of abnormal probabilities calculated directly from period data is solved. Then, a 
set of average age distribution patterns for regions and provinces for 1980-1987 in terms of age-
specific first marriage and parity-specific fertility rates was achieved. 
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Shenzhen SEZ respectively13, and then calculating the Gombit transformed values for 
both the standard and the observed data, we got a regression function by carrying out a 
linear regression between the two sets of transformed values, 

a + p*Y,( ) 
TFR) H KTFR, 

Using the least-squares method, a and ß were estimated. Then the Brass relational 
model was used to calculate the cumulative fertility rates, from which we can further 
calculate the age-specific fertility rates: 

F(x) = TFR * exp(-exp(y(F(x) / TFR))) 
f(x) = F(x-l)-F(x) 

where fix) is the age-specific fertility rate. Then, the observed age-and-panty-specific 
fertility rates for Taihe and Shenzhen SEZ were adjusted and smoothed to obtain the 
standard schedules (figures A.4 - A.5). Finally, for the input data of the projections, 
the age-and-parity-specific fertility rates were transformed into probabilities. 
It should be noted that the observed data for urban Taihe are rather irregular, given its 
small urban population size. Though adjustment with the help of the Brass Relational 
model improves the curves, the reliability of this set of schedules is the lowest. 
Therefore we chose the rural standard schedule as the standard schedule for the 
projection for Taihe as a whole. We did so because, first, we found that the reliability 
for rural Taihe was good, and, second, about 95 per cent of Taihe's population lives in 
its rural part. The fertility of urban Taihe is significantly higher than that of urban 
Jiangxi especially among women of parities 3 and higher, and close to its rural level. 
Therefore, it is acceptable to use its rural schedule as the standard parity-specific 
schedule for the projection of Taihe. 

For the standard schedules of first marriage, we didn't have the observed data for the 
research sites. Therefore, it was impossible to derive a and ß by the least-squares 
method and then to estimate the standard schedules. To solve this problem, Zeng et al. 
(1993a) develop a simple method of deriving a and ß by using only median age and 
inter-quartile range of the rates14 of the region under study. We calculated a and ß 
with the formulas 

P IQR 

\TFMR) P \TFMRJ 

where IQRS and IQR are the inter-quartile ranges of first marriage in the standard 

schedule and in the observed data. YIJ^- and ^ J ^ J ^ t h e G o m b i t 

13 At first we tried to use the regional patterns from Lu's model as the standards - "urban type four for 
Shenzhen SEZ, "rural type four" for Taihe rural, and "urban type three" for Taihe urban - as the model 
suggests However, the numerical tests and their graphical representations showed that they did not tit 
well. We also used all other regional types as standards, but the results were no good as well. Then we 
tried the provincial data as the standards, and reached reasonable results. 
14 Inter-quartile range of the set of rates is the difference between the ages at which 25 resp. 75 per cent 
of those who will eventually experience the demographic event have undergone it. 

file:///tfmr
file:///tfmrj
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transformations of the median ages of first marriage in the standard schedule and in 
the observed data. Fs(m) and Fim) are the cumulative first-marriage rate at the median 
ages in the standard schedule and in the observed data, and TFMR is the total first-
marriage rate. For the observed data, the Y transformation value is - 0.36651. If the 
median age is not an integer, we used linear interpolation to calculate the standard Y 
transformation value. 

The Brass relational model was used to calculate the cumulative first marriage rates. 
Then the age-specific first-marriage rates were calculated: 

I TFMR TFMRS 

F(x) = TFMR *exp(-exp(K(F(jc) / TFMR))) 

f(x)=F(x-l)-F(x) 
where f(x) is the age-specific first marriage rate. 

The application of Zeng's simple method of deriving a and ß makes the Brass 
relational model more practical in indirect estimation and projection, because one only 
needs to specify three parameters - TFR (or TFMR), median age, and inter-quartile 
range - to determine a set of age-specific first-marriage rates or age-and-parity-
specific fertility rates. If the age-specific first-marriage or age-and-parity-specific 
fertility rates are not available for the region under study, one only needs to estimate 
these three parameters, with reference to e.g. valid data from historical studies of this 
region, or from regions which are similar to the region studied in terms of socio
economic development level and demographic conditions. Moreover, for the sake of 
projecting future changes in age patterns of these demographic events, one can 
conduct this job by simply assuming future changes in these three parameters. 

From the 1990 Census data on marital status by age, we obtained the age-specific 
proportions of single persons in the total population of the age group. Assuming that 
the difference between the proportions of single persons at ages x and x+1 equals the 
propensity of first marriage between ages x and x+1, we reached a rough pattern of 
age-specific first marriage rates for Taihe (urban and rural) and Shenzhen SEZ. At the 
same time we calculated the mean age at first marriage by the singulate mean age 
method as developed by Hajnal (1953)15, using the data from the Census. Employing 
the mean age at first marriage resulting from the latter method, we adjusted the 
assumed patterns of age-specific first-marriage rates, and derived the inter-quartile 
range and median age at first marriage. We chose Jiangxi (rural and urban) and 
Guangdong age-specific first-marriage rates of women as the standard for women for 
Taihe (rural and urban) and Shenzhen SEZ respectively, and all-China rural and urban 
age-specific first-marriage rate of men (Zeng et al, 1997) as the standard for men for 

15 Providing that the age-specific proportions of singles are available, the singulate mean age at 
marriage can be calculated as: 

49 

X(r,-35r50) 
SM AM = 1 5 + 

1 ' 5 0 

where Tx is the proportion of single persons between ages x and x+1; T50 is the proportion of people 
aged 50 and still never-married. In this formula, Hajnal considers that the mean age at first marriage is 
equal to the average number of years lived in the never-married state by all those who marry before age 
50. 
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both Taihe and Shenzhen SEZ16. Then, a and ß were estimated. Comparing the 
proportions of singles in the standard with the observed data, we estimated the total 
first-marriage rates of males and females in the research sites, providing the total first 
marriage rates of Jiangxi (urban and rural), Guangdong, and China (rural and urban) . 
Then, the standard schedules of first marriage for Taihe and Shenzhen SEZ were 
achieved (see figures A.4 to A.6). For the females, similar to the parity-specific 
fertility, we chose the rural pattern as the standard schedule for the projection for 
Taihe as a whole. Finally, as the input data for the projection, the age-specific first-
marriage rates were transformed into probabilities. 

Frequency distribution of migration 

ProFamy asks for age- and sex-specific frequency distributions of the in-migrants and 
out-migrants. The 1990 Census provides the information on those who moved in from 
outside the regions in the period from July 1, 1985 to July 1, 1990, from which we can 
easily obtain the age distributions of female and male in-migrants in Taihe and 
Shenzhen SEZ (figures A.7 and A.8). These can be used as the standard schedules of 
in-migration. 

Yang (1996) proposes a model schedule of inter-provincial migration and provides a 
set of model schedules at the provincial level. His model is based on the idea that 
people move for different reasons and that migrations caused by different reasons 
have distinct age patterns, among males as well as females. There are nine kinds of 
migration reasons categorised in the 1990 Census: job assignment, study and training, 
retirement, marriage, job transformation, labour and business, moving to relatives, 
moving as family members, and others. For 'others', it is impossible to construct a 
mathematical model. Yang, after studying the age patterns, fits the first four kinds of 
migrations with a Chi-square curve18. For the latter four reasons, Yang uses different 
functions to fit for different age ranges (for details see Yang, 1996). Then, an overall 
migration age pattern can be obtained by combining all the reason-specific migrations 
according to their weights: 
H(i) = Y<cU)xh(iJ) 
where i is age, j is the reason-specific migration, c(j) is the proportion of j-type 
migrants in the total number of migrants. The advantage of this model is that the 
expected changes in the future age pattern of migration can be estimated through 
weighing of migration types (reason-specific migration); moreover, the age pattern of 

16 Age-specific first-marriage rates of males at the provincial level are not available. 
17 Given that marriage is almost universal in China, and the regional differences are not large, the 
estimation would not result in big errors. 
18 1. For job assignment: 
i < 15, h((') = 0; 

(i-u) e m 
i>= 15, hit) = 1 0 0 0 * - '—, (!) 

v ' n/ 
/ 2 

where i is age, n = 7, w = 15, peak age r = n + u - 2 = 20. 
2. For study and training: 
i < 10, h((') = 0; i >= 10, h(0 is the same as equation (1), but n = 9, u = 10, r = 17. 
3. For retirement: 
i < 35, h(j') = 0; i >= 35, h(j') is the same as equation (1), but n = 25, u = 31, r = 54. 
4. For marriage: 
i < 16, h(0 = 0; i >= 16, h(/) is the same as equation (1), but n = l,u= 16, r = 21. 
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the first four types of migration can be adjusted for the future according to the 
prediction of changes in values of r (peak age), n and u. 

We used Yang's migration reasons model to fit the age patterns of migration for Taihe 
and Shenzhen SEZ. The results (figures A.7 and A.8) show that the fit is very good for 
Shenzhen SEZ, and quite reasonable for Taihe. Therefore, we believe that the 
schedules obtained by employing this model can be rather reliably used for our 
regional projections. Given that we don't have data on out-migration, we chose to use 
Jiangxi rural and Guangdong urban data from the model schedule as our standards for 
the projections for Taihe and Shenzhen SEZ respectively (figures A.7 and A.8). 

Probabilities of leaving the parental home 

Data on leaving from and returning to the parental home, which are very important 
events of household formation and dissolution, are not available for many countries 
because they are not directly collected in the Census or registered in vital statistics. 
Even in those_ few countries in which special surveys on the subject have been 
conducted, single-year age-specific rates of leaving from / returning to the parental 
home are hardly available, mostly due to the limited sample sizes. We don't have 
information on leaving from and returning to the parental home in our research sites. 
It is necessary to 'borrow' them from standard schedules for other regions. To our 
knowledge, in China such data only exist at the national level, estimated by Zeng et al. 
(1995), who base themselves on the 1982 and 1990 Census data, and use iterative 
intra-cohort interpolation methods. This set of rates consists of net rates of leaving the 
parental home, defined as the difference between the rates of leaving the parental 
home and the rates of returning to the parental home. It is the schedule obtained for 
the social setting which is the closest to our research sites. Moreover, comparisons 
between China, South Korea and Japan, which are at different economic development 
levels but have the same cultural tradition, prove that the three countries show very 
similar age patterns of leaving the parental home. Therefore, we believe that 
discrepancies in the schedules for leaving the parental home for different regions of 
China are moderate, so that we could use the national age pattern of leaving the 
parental home for the projections for both Taihe and Shenzhen SEZ. 

Probabilities of divorce, remarriage by the divorced, and remarriage by the widowed 

Like the data on leaving from / returning to the parental home, data on divorce and 
remarriage for our research sites are insufficient. What we could have are the 
schedules obtained for the whole of China only, sex-specific for the probabilities of 
divorce, and without gender distinctions made for the probabilities of remarriage 
(figures A.10 to A.12) (Zeng et al, 1997). 

It is regrettable, if not a drawback, that we could not have more precise data on 
standard schedules for leaving from / returning to the parental home, divorce and 
remarriage. However, we believe that data 'borrowed' from China as a whole for 
these schedules of events will not produce serious errors. For this, there are three 
reasons. Firstly, divorce is very unpopular in both rural and urban China. Although 
there is a trend of increase, the divorce rate still is very low compared with many other 
developed and developing countries. Secondly, previous studies show that changes in 
China's household structure and size are primarily responsive to changes in fertility, 
and less sensitive to changes in age patterns of marital status (Zeng, 1986). Thirdly, 
existing research on the errors of population projections indicate that the random 
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errors19 stem mostly from age 0 and the age groups with higher mobility (Scheele, 
1991). For the age-zero group, they are connected with the accuracy of the fertility 
assumptions; for the latter, they are related to migration behaviour. Given that we 
carefully constructed the standard schedules for first marriage, parity-specific fertility, 
and migration, this greatly helps us to reduce the projection errors. 

It would be ideal if we could trace the dynamics of the age patterns of demographic 
events, and accordingly adjust the standard schedules for future years. For example, 
given that most recent in-migrants into Shenzhen SEZ are young workers aged 
between 15 and 30, the current curve of the migration standard schedule is very 
narrowly concentrated in the young adult age group. However, as the labour market is 
expected to change in the future, this degree of age concentration among in-migrants 
is very likely going to be reduced and, therefore, the curve of the in-migration 
schedule will change. It would be better to adjust the migration standard schedule for 
the future. The migration reasons model provides such a mechanism to allow the 
adjustment according to the prediction of changes in composition by migration reason. 
The ProFamy authors intend to allow the use of changes in the standard schedules 
over the projection period. The idea is to modify the curve of a standard schedule 
using the Brass Relational Model according to assumptions on changes in medians 
and inter-quartile ranges of the age schedules of demographic events. This work was 
successfully conducted when the model was used to project population and 
households for China as whole (Zeng et al., 1997). However, the operational version 
of the ProFamy model that we used does not yet have all the necessary functions, 
given its tremendous complexity, especially when used to project households and 
population for small areas. What the current version of ProFamy can do now, is to 
apply an assumed change in median age (or mean age) of the events, and the software 
will then shift the curve to the right or to the left, leaving its shape unchanged. 
However, this adjustment is not even employed to the migration standard schedule. 
Instead, the ProFamy model assumes a constant frequency distribution of migrations 
throughout the entire projection period . 

6.3.3 Summary measures - scenarios 

We are quite well aware of the challenges and difficulties in our projection job, 
because uncertainty of population projection is heavily dependent on how 'stationary' 
the population is. In general, the more stationary it is, the more accurate or certain the 
projection can be. Moreover, the smaller is the area under consideration, the less 
stationary the population is, as the migration component is greater. For small areas, a 
changing migration pattern can, in a couple of years, change the population structure 

19 According to Scheele, population projection errors can be divided into random errors, errors in 
assumptions, errors due to changing housing plans, and model errors, all combined adding up to the 
total error of the forecast. Random error she understands as being due to people's random behaviour. In 
that sense, random errors are the minimum uncertainty to be considered: forecasts cannot be better than 
random errors permit. 
20 One alternative would be to conduct the projection period after period. For each period, a new set of 
migration schedules is employed. We considered to modify the standard migration schedules according 
to a predicted change in composition by migration reasons in the successive projection intervals, using 
the migration reasons model, and then to project the households and population of the research sites 
period after period. However, several questions arose: How to decide on the division of the periods? 
How to assume a sudden change of the age pattern of migration at the beginning of a period? One might 
shorten the periods to allow moderate changes in the age pattern of migration within the projection 
periods. However, this would have meant tedious work, which we eventually declined. 
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radically. Therefore, demographers put great efforts in population and household 
projection or estimation for small areas.21 Because all regions of China are 
experiencing tremendous socio-economic development and demographic change, 
increasing population migration in both Taihe and Shenzhen SEZ, especially in the 
latter, greatly decreases the degree of stationarity of both their population and their 
households. This will considerably affect the projection accuracy. 

Keyfitz (1981) emphasises the uncertainty of population projection by comparing 
forecasters with marksmen. As he points out, "... think of a number of marksmen, all 
equally competent, facing a target that moves about erratically. Some will do better 
than others, not because of differences in competence, but because they were fortunate 
enough that the target stood still when they fired, while others had the bad luck to 
shoot just before the target moved. It would be pointless to give the several marksmen 
grades on their accuracy in such circumstances." Therefore he suggests to treat 
forecast errors as measures not of individual marksmanship but of the intrinsic 
difficulty of hitting the target at that time. 

Moreover, the probability that a forecast will come true is almost zero. However, there 
is a positive probability that the true value will fall within a certain interval around the 
forecast value. In order to ensure a high probability the interval must be wide. But 
very wide intervals are not interesting. There must be an acceptable balance between 
precision and reliability. In another sense, there is an increasing demand for more 
information provided by demographic projections, for academic, planning, and 
commercial purposes. From a technical point of view, this might call for more 
complicated projection models, usually involving many more parameters. However, 
one important source of forecasting errors is erroneous assumptions about the 
parameters, such as future fertility or migration (Scheele, 1991), with the result that 
the bigger the number of parameters is that are involved, the higher the risk of 
projection errors caused by erroneous assumptions will be. Our aim here is at 
simultaneously and consistently projecting households and population with rather 
complicated and detailed information, which involves a large amount of variables and 
parameters. In fact, in this sense our position is not only that of a marksman who is 
unlucky to face an erratically moving target, but also that of one who has chosen a 
tough job. 

Therefore, at the very beginning of our research we did already clearly understand the 
compromise between precision and detail of information. It is not our foremost 
intention to precisely and exactly tell people about the future size and composition of 
population and households of Taihe and Shenzhen SEZ through our 'predicting' or 
'forecasting', although we request from ourselves to attentively project population and 
households as close as possible to reality. Our projection follows a scenario approach, 
which explicitly and systematically assumes elements of change in the characteristics 
of population and households of the research sites, basing ourselves on the existing 
knowledge on socio-economic, political, cultural, environmental and demographic 
change within the systemic theoretical framework. 

Life expectancy at birth 

Life expectancy at birth, which is a summary measure based on assuming a fictitious 
cohort that follows a cross-sectional age-specific schedule of mortality rates, is 

21 Reviews of population estimation methods for small areas are given for Britain by Simpson et al 
(1996), for the United States by Ghosh and Rao (1994), for Canada by Craig Davis (1995). 
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conveniently used as the indicator of the mortality level, and is employed to adjust the 
survival probabilities in ProFamy. Improvements in mortality are directly related to 
biomedical aspects associated with socio-economic development, life-style, and 
behavioural change. While life expectancy in many developed countries is 
approaching ages once considered as the biological upper limit to the human life span, 
it is still very low in many developing countries. China has reached a rather high life 
expectancy at birth, in contrast with its level of socio-economic development. 
According to the 1990 Census, the total life expectancy at birth of China in 1990 was 
70.06 years (68.35 for males and 71.91 for females) (Huang and Liu, 1995). However, 
the regional differences were very big, with the highest provincial level in Shanghai 
(75.5) and the lowest in Tibet (60.5), although all regions had seen big improvement 
since the foundation of the People's Republic in 1949. 

In 1990, Taihe had a life expectancy of 67.31 years for males and 69.92 for females, 
which is below the national level of that same year. This is a continuation of the 
pattern shown in the 1982 Census, which gave a life expectancy at birth for Taihe of 
64.81 for males and 66.29 for females, whereas the corresponding national figures 
were 66.21 and 69.12. This is consistent with Taihe's relative status in terms of socio
economic development level in the country. From 1982 to 1990, one could observe in 
Taihe an average annual improvement of 0.2778 and 0.4033 years in the life 
expectancy for males and females, respectively, while the annual gains at the national 
level were 0.2378 and 0.31 years, respectively, so that the differences in mortality 
between Taihe and China as a whole decreased22. In the meantime, it is remarkable 
that the gain for females is bigger than that for males, which indicates an improvement 
in the circumstances of women in the traditional society, where women were more 
often maltreated compared with their male counterparts. Basing ourselves on time 
series data, we could extrapolate future levels of survival by using a logistic function 
(Bowerman, 1987). However, the pattern of change as it was in 1982-1990 might not 
be applicable for the future. Moreover, as we will indicate later, similar time series 
data are not available for Shenzhen SEZ. In order to take account of the different 
patterns of change in the future, and to project for Taihe and Shenzhen SEZ 
consistently and comparably, instead of using a time series forecasting method we 
assumed a future life expectancy at birth based on educated guesses which take into 
account, in a comprehensive way, the possible changes in socio-economic, political, 
and environmental factors in the regions. This method was also employed in 
assumption-making with regard to other summary measures. Moreover, unlike many 
population projections which use three variant scenarios (e.g. United Nations 1992; 
Lutz, 1994e), in our projection here we prefer to work out one main scenario . 
We assumed that life expectancy at birth of Taihe in 2000 will reach the 1990 national 
level, which implies a 1.04 years increment for males and one of 1.99 years for 

22 Such convergence in life expectancy at birth is observed in many regions of the world. From 1950 to 
1990, there were rapid increases in life expectancy in most of the less developed countries, and the 
tendency for the annual increments in life expectancy was to decrease as soon as the higher levels 
prevailing in the more developed regions had been reached. Further convergence between the less and 
the more developed regions is anticipated (United Nations, 1991). 
23 The World Bank population projection makers have also been content with one scenario (World 
Bank, 1997); the differences between the population projections of the United Nations and those of the 
World Bank are compared by G. McNicoll (1992). 

23 
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females24. After 2000, it will further increase to the 1990 level of urban China (70.70 
years for males, 75.05 years for females) in 2010, since we expect a significantly 
accelerating socio-economic development and urbanisation in Taihe after 2000. In 
2040, it will reach the Shenzhen SEZ 1990 level (74.29 for males, 80.47 for females) 
(table A. 1.1). ProFamy can automatically interpolate the values for the years in 
between, based on a assumption of linear increase (or decrease). 

Shenzhen SEZ had reached a much higher life expectancy at birth in 1990 than China 
as a whole in the same year, which is about the level in many industrialised countries. 
This is related to its rapid socio-economic development in the past two decades. 
Moreover, it is also influenced by migration selectivity. Many researchers point out 
that migrants are very likely a group which is comparatively active and healthy. It is 
not easy to determine the future improvement of its life expectancy. Since Shenzhen 
SEZ is one of the regions with the lowest mortality in China, it is not possible to find 
hints from other more advanced regions inside China. What we could do is, to draw 
on the discussions on the current reality and the future in some developed countries. 

There are controversial opinions about the further improvement of life expectancy in 
some of the most developed countries, that have reached the ages which were once 
considered as the biological upper limit of the human life span. Actually, the existence 
of a fixed biological limit to the human life span is hotly debated by mortality experts 
(Keyfitz, 1978). Some hold that ageing is an intrinsic process and common to all cells 
of the human body, and that future mortality improvement will come through the 
elimination of premature deaths, so that all deaths will be concentrated in senior old 
age, and the shape of the survival curve will become rectangular. Some even predict a 
decline of life expectancy in industrial society due to an unhealthy life-style, 
environmental pollution, and worsening living conditions (Lutz, 1991). However, 
others don't believe in such upper limits of mortality improvement, and expect that 
under certain conditions average life expectancy could rise much above its current 
level. Vaupel (1997) provides evidences from some European countries - Norway, 
Denmark, Sweden, and Finland - that mortality rates at the most advanced ages have 
declined at an accelerating rate in the more recent decades. Manton et al. (1991) 
present evidence from small special populations that shows average life expectancies 
of well above 90 years. 

Based on these considerations, we assumed that in 2010 Shenzhen SEZ will reach the 
life expectancy of Japan in 1992 - 76.1 years for males and 82,2 years for females -
which at present are the highest in the world. In 2040, life expectancy of Shenzhen 
SEZ will approach the level assumed for Japan in 2020-2050 according to the United 
Nations' world population projection (United Nations, 1991) - 84.2 for females and 
78.6 for males (table A.2.1). 

24 As mentioned by Pittenger (1976), Shryock and Siegel suggest, in order to avoid unreasonable 
assumptions, to derive target rates in a number of different ways: (1) use of the rates already attained in 
some advanced geographical subdivision of the country; (2) use of the rates already attained in another, 
more advanced country, somewhat similar to the given country in certain socio-economic features but 
having better public health organisation and lower death rates; (3) analysis of age-specific death rates in 
terms of components, such as principle causes of death, for which judgmental projections could be 
more confidently made; and (4) determination of the lower biological limit for mortality at each age on 
the basis of present knowledge, and of the date by which this limit will be attained. We follow these 
principles in our research. 
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Propensity and mean age at first marriage and parity-specific total fertility rate 

First marriage and parity-specific fertility are sequential population events. Therefore, 
when we assume the parameters for the future, it is important to take into account this 
internal sequential relationship. In constructing the standard schedules of first 
marriage and parity-specific fertility, we assumed that there will be no births before 
marriage - spinsters don't give birth25. So, the mean age at first marriage must be 
lower than that at reaching parity 1. Basically, if the mean age at first marriage 
increases (decreases) by x years, the mean age at attaining parity 1 should also 
increase (decrease) by x years approximately. Similarly, only women who had already 
given birth to i-1 children can possibly bear an i'th child. So, the mean age at reaching 
parity i-1 should be smaller than that at reaching parity i. Generally speaking, if the 
mean age at attaining parity i-1 increases (decreases) by x years, the mean age at 
reaching parity i should accordingly increase (decrease) by approximately x years26. If 
the difference between two adjacent parities is too small, for instance, the mean age at 
parity 2 increases by 2 years while the mean age at panty 3 increases by 0.3 years 
only, the number of women who had ever born two children would be smaller than 
that who had ever bom 3 children at the same age. This would be problematic when 
we need to transform the period frequencies into probabilities. In case the total rates of 
occurrence of two successive parities are close, one must take care to adjust the mean 
ages at attaining the parities. Usually, it is necessary to conduct numerical tests. 

Given that the patterns of marriage and fertility, as well as other demographic events, 
among rural residents are quite different from those among urban residents, we first 
assumed the future changes in propensities and mean ages of urban and rural Taihe 
separately, then projected Taihe's urbanisation level for the years to come, and finally 
obtained the figures for the whole county by combining its weighted urban and rural 
parts. 

We assumed the proportion of urban population of Taihe to reach 10 per cent in the 
year 2000; after 2000, Taihe will experience a higher speed of urbanisation. Although 
it is hard to believe that the county will reach its government's planned target of 30 
per cent in 2010 (see chapter 3), we assumed the proportion of urban population to 
increase to 20 per cent in 2010, and then further to 50 per cent in 2040 (table A. 1.2). 

Table A. 1.3 shows that in 1990 marriage was almost universal in Taihe, although the 
propensity of marriage was slightly weaker in the urban population. It is expected that 
this propensity will slightly decrease, but basically will be maintain at a high level in 
the coming decades. In Taihe in 1990, the total fertility rate in the urban part was 
much lower than in the rural part (2.83 versus 1.9). More specifically, the differences 
were mainly due to the higher birth orders. The total fertility rate for births of orders 3 
and higher was 0.98 in the rural, against 0.43 in the urban part. We assumed that rural 

25 This assumption is reasonable for China, where non-marital fertility rates are very low in both the 
developed and the underdeveloped regions. According to the 1990 Census, 99.9 per cent of the births in 
Taihe were from married women, 0.1 per cent from the widowed, and there were no births among the 
single or divorced women; the situation is slightly different in Shenzhen SEZ: 99.7 per cent of the births 
were from married women, and 0.1 per cent each from single, widowed, and divorced women, 
respectively. 
26 It should be noted that all these considerations on differences in mean ages at reaching different 
parities are for the sake of operation of the projection model. In reality, the differences between mean 
ages at attaining parities i and i-1 can be much smaller. Moreover, in specific situations, the mean age at 
reaching parity i can even be lower than that at reaching parity i-1, due to the impact of selectivity. 
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fertility rates for first and second births will decrease only slightly in the future, but 
that there will be a significant decline for the higher birth orders. 

Changes in the urban fertility rates will be very small for all birth orders. However, the 
urban total fertility rate for second births is assumed to gradually increase. There are 
three reasons for this increase. Firstly, according to the current family planning 
regulations, if both parts of the couple are the only child in their parental family, they 
are allowed to have two children. The only children of the urban families born after 
1980 will gradually reach childbearing age around the year 2000 and, consequently, 
there will proportionately be more people allowed to have a second child in the urban 
part. Secondly, in the process of accelerating the urbanisation level, a large number of 
rural residents will likely change their residential identities, to be categorised as urban 
residents. However, their values and preferences with respect to childbearing will lag 
behind their residential change for some years, and therefore this expected rise in the 
total fertility rate for second births in the urban part. Thirdly, many scholars suggest 
that there could be a relaxation in the 'one-couple one-child' policy in the course of 
next century, for the sake of meeting the serious challenges of the ageing problem. 
There will be more couples in the urban part having a second birth than there are now. 
Therefore, whereas the total fertility rate in the rural part will continuously decline, the 
urban total fertility rate will slightly decrease till the year 2000, then increase till 2010, 
and decrease again afterwards because of the expected socio-economic development 
occurring then. Combining these assumed changes in both the marriage and fertility 
rates and in the urbanisation level, we obtained the indicators for the whole county of 
Taihe. 

Under the expected circumstances, the mean ages at marriage and childbearing in 
Taihe will gradually go up. The increase of the mean age at marriage and the rates for 
birth orders 1 and 2 will be more significant, while the change for the higher birth 
orders will be moderate, since people giving birth to 3 or more children do very likely 
belong to the small group of people who still keep the traditional ideology and 
practice in general, and will not postpone childbearing very much (table A. 1.4). 

Marriage was also universal among the females of Shenzhen SEZ in 1990, although 
the propensity of staying unmarried among the males was somewhat higher. These 
indicators will not significantly change, since we expected that marriage nevertheless 
will still be preferred by most Chinese in the next half century. According to studies in 
Taiwan and Japan, although many aspects of Western marriage also exist today, a hard 
core of oriental values has remained. Marriage may not always emphasise the 
continuity of the family line (though it still has a function in this respect), but it has 
not lost its association with status and the completion of a transition to adulthood, and 
with ideas about the permanent and proper way to create a family. While people do 
consider some of the Western values they have attempted to adopt during the past 
century, the traditional family system still works well. Marriage is showing few signs 
of weakening there (Hendry, 1985; Lee and Sun, 1995). 

The fertility rate in Shenzhen in 1990 was exceptionally low, due to its large volume 
of newcomers postponing marriage and childbearing. However, we believe that 
women will start giving birth once they have settled down in this city. Consequently, 
the total fertility rate for birth order 1 will experience a significant increase during the 
next two decades. The total fertility rate for birth order 2 will also go up in the 2000s, 
for the same reasons as we discussed with respect to urban Taihe: more and more 
couples consisting of two only children from their parental homes will meet the new 
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family planning regulations and will be allowed to have a second child. The fertility 
for birth orders 3 and higher will remain constant. Therefore, the total fertility rate will 
go up from 1.18 in 1990 to 1.3 in 2000, and to 1.55 in 2010, and then remain rather 
stable till 2040 (which is about the level in the Netherlands in 1990) (table A.2.2). 
Since many in-migrants have significantly postponed their ages at marriage and 
childbearing since the mid-1980s, it would not be rational to expect a further rise in 
the mean ages at marriage and childbearing in Shenzhen SEZ in the next two decades. 
Therefore, we assumed that the mean age at childbearing will not increase m the 
period 1990-2000; then, the mean age of women at having their first child will 
slightly decrease, since more and more couples will gradually have settled down and 
started childbearing. However, the mean age at birth of all children will slightly 
increase, since there will be more births of order 2. With further socio-economic 
development, the mean ages at first marriage and having the first child will climb up 
in 2040 in Shenzhen SEZ (table A.2.3). 
Propensity of divorce and remarriage 

Data on divorce and remarriage are very limited for our research sites, as for other 
regions in China. In fact, studies on divorce and remarriage are very insufficient in 
China. Therefore, we have to make some indirect estimations, based on the existing 
information and our understanding of the changes. 

Traditionally, the Chinese highly favoured the stability of the family, and protected 
marriage from being dissolved. At the same time, the society adopted different criteria 
for marital and familial obligations for women and men. Women were encouraged to 
keep being loyal to their husbands for their whole life, even after marriage dissolution 
(due to death of the husband or being divorced by their husband). However, men 
could have concubines and have multiple marriages. Having some excuse (such as the 
wife's barrenness, her being diseased, not filial to her parents-in-law, adulterous, 
gossipy and meddlesome, etc.), husbands were permitted to divorce their wives. On 
the other hand, women were by no means allowed to divorce their husbands. The 
community looked down on divorced women, since they were seen as problematic. 
Moreover, remarriage was traditionally disgraceful and dissented with traditional, 
cultural orthodoxy. Widows were supposed to keep away from remarriage and 
received support from the deceased husbands' clan, that intended to protect the 
property and descendants of the dead man from being taken away through the 
widow's remarriage. In practice, however, most widowed and divorced women often 
remarried in order to maintain a living, because women were highly dependent in 
traditional society and many clans of the deceased could not give proper support to the 
widow. Therefore, the actual remarriage rate in Chinese society was rather high (Zeng, 
1991). 

From the foundation of the People's Republic of China, the Communist Party 
launched campaigns for equalisation of men and women. The freedom to conclude 
and dissolve a marriage was protected in the Marriage Law for both men and women. 
However, the traditional ideas on divorce and remarriage were still highly influential. 
Couples did their best to maintain the stability of their marriage. The Chinese believed 
that children should live in a 'complete family'. The implication of 'complete' was 
that children do not only live with both the mother and father in the family, but also 
that these should be both the genuine and the consanguine mother and father. Couples, 
women in particular, avoided getting divorced for the sake of their children, even 



Projection of households and population 175 

when living in a very unpleasant marriage. The vulnerability to friction of marriage 
was quite high among Chinese couples. Divorce was highly controlled by the social 
morals and institutions: couples who intended to divorce had to face strong social 
pressure from relatives, neighbours, work units, and some governmental 
organisations. Relatives, leaders of their work units, neighbourhood staff, women's 
union, worker's union, civil administration organs, even the court, all played 
mediating roles. People had to struggle on a long path before they succeeded in getting 
divorced. Hence, many people gave up attempts to divorce during the process of 
application. And many more were just afraid of having a try from the very beginning. 
Under such social circumstances, it was not surprising that the divorce rate in China 
was extremely low. 

As China was proceeding on the path of modernisation and urbanisation, the Western 
and modern values on marriage impinged on the traditional ideology. Ever more 
people stressed the importance of emotion and affection for marriage. The new 
Marriage Law promulgated in 1980 reaffirmed that love is the basis of marriage, and 
was based on the idea that a marriage with broken mutual affection should be allowed 
to be dissolved. Accordingly, the court released the control of divorce permission to 
some extent, so that one part of the couple, who insisted on divorce and provided 
evidence that their affection was broken, could have approval to be divorced . The 
newly issued Law of Protection of Women and Children stresses the rights of women 
in marriage. Women's Unions exert the role of protecting women and children from 
domestic violence. Women are supported by the Women's Union to divorce when 
they face domestic violence. The discrimination against the divorced, divorced women 
in particular, was lessened to some extent. 

Some studies show that in China today urban people have a higher propensity of 
divorce than their rural counterparts. The divorce rate of women with a lower 
educational level, housewives in particular, is significantly lower than that of women 
with a higher educational level, usually working women. Regions with a high 
migration rate have a high divorce rate. Educated women are in an advantageous 
position with respect to accepting modem values on marriage, and more economically 
and ideologically independent in decision-making on divorce. People living in urban 
areas derive their identity from their own profession, education, etc., rather than from 
family relationships, so that they enjoy much more privacy than their rural 
counterparts who are living in a more intimate and small community, in which 
residents interact frequently and 'share' knowledge of their personal life with each 
other. Moreover, urban residents have smaller family and kin networks which usually 
mediate, and put pressure on couples if they intend to divorce. With the increase of the 
migration rate, the influence of the kin network on divorce is also getting smaller. 
Moreover, as people delay the age at childbearing and have fewer births, the barrier to 
divorce for the sake of children has significantly lessened. 

In the meantime, social settings for remarriage have also gradually changed since the 
establishment of the new China. Government encourages widowed women to break 
through the feudal taboos and pursue their own happiness. More and more widows get 
remarried in spite of objections of their former husband's clan, although some women 
are still afraid of getting remarried, influenced as they are by traditional ideologies. 
For this reason, the remarriage rate could increase. But, on the other hand, growing 

27 Before the promulgation of the new Marriage Law, a couple could not get permission to divorce 
unless both parties agreed to dissolve the marriage. 
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independence, economically and socially, of divorced and widowed women decreased 
the remarriage rate among some groups of women. Traditionally, Chinese women 
were very dependent, depending on their fathers before they got married, on their 
husbands after they were married, and on their sons when they became widowed or 
divorced. Being divorced or widowed before their sons had grown adult, women not 
infrequently remarried in order to make a living. Therefore, historically the rate of 
remarriage in China was quite high28. After the foundation of the new China, women 
were encouraged to step out of the family and take part in the national economy. With 
the increase in female labour force participation, women became much more 
economically and politically independent, and more reluctant to remarry purely for the 
sake of economic dependence. 
Quantitative studies on Chinese divorce and remarriage are scarce. A recent one 
employs the life table approach to study the probability of divorce of Chinese women 
and shows that their level of divorce is very low compared with many other countries, 
especially the Western ones, but also that the between-region differences in China are 
large (table 6.2) (Wu, 1995). Data on divorce are unavailable for Taihe and Shenzhen 
SEZ. The only relevant data are age-specific numbers and proportions of people in the 
divorced status, from the Census. Table 6.3 shows that the proportion divorced of the 
total population aged 15 and over in 1990 was lower in Taihe than in Jiangxi Province 
as a whole, for both urban and rural residents, and for females and males. Moreover, 
the proportion was significantly higher among urban than among rural women. In 
contrast, urban men had a lower proportion divorced than their rural counterparts. An 
indirect'estimate of the divorce propensity in Taihe, based on a comparison of the 
proportions divorced between Taihe and Jiangxi, gives a value for Taihe women's 
propensity of divorce of 3.60% for rural women and 5.90% for urban women . The 
relative risk of divorce for urban women is 1.63 times that for rural women, which is 
similar to other findings. For example, Zeng and Wang (1993b), using a multivariate 
hazard regression model for studying the divorce rates of Shanghai, Shaanxi and 
Hebei30, show that the relative risk of divorce for urban women is 1.54 times that for 
rural women. 
Table 6.2 Divorce level among Chinese women 
Year 

1982 
1990 
1995 

crude divorce rate (%) general divorce rate (%) | expej:tedjlivor^probability_ 
China j Guangdong | Jiangxi j China | Guangdong j Jiangxi China j Guangdong j Jiangxi 

0 42 0 31 0.35 2.02 1.57 Ï.76 5.5 4.05 4.75 
0.71 0.41 0.47 2.87 1.84 2.05 7.7 4.98 5.53 

0.87 — 

28 According to an international comparison of life table proportions for women who are remarried 
within 5 years after marriage dissolution, Chinese women had a rather high propensity among the Asian 
countries studied. The proportions found are: China 0.65, Fiji 0.59, Indonesia 0.8, South Korea 0.31, 
Malaysia 0.67, Philippines 0.3, Thailand 0.65, Bangladesh 0.56, Pakistan 0.47, Sri Lanka 0.36, Jordan 
0.48, Syria 0.51 (Zeng and Wang, 1993"). 
29 From table 6.2 it can be seen that in 1990 the expected divorce probability for Jiangxi was 0.0553. 
From table 6.3 it can be seen that the proportions divorced of the total population aged 15 and over for 
Jiangxi as a whole, rural Taihe, and urban Taihe were 0.30, 0.1952 and 0.3266 per cent, respectively. 
Therefore, the expected divorce probabilities are estimated as: for rural Taihe: 0.0553 *( 0.1952 / 0.30) 
= 0.0360; for urban Taihe: 0.0553 * (0.3266 / 0.30) = 0.0590. 
30 Data for this research were derived from the In-Depth Surveys which were conducted in Heibei, 
Shaanxi and Shanghai in April 1985 and in Beijing, Shangdong, Guangdong, Guizhou, and Gansu 
Provinces in April 1987 by the State Statistical Bureau of China, with technical assistance from the 
Research Centre of the International Statistical Institute. 
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Table 6.3 Proportions divorced (in % of total population ag£^l_5a!!Ë. over), 1990 
Males females total 

Taihe 0.6122 0.2030 
Taihe rural 0.6237 0.1952 
Taihe urban 0.4549 0.3266 

Jiangxi 1.35 0.30 0.59 
Jiangxi rural 0.98 0.15 0.58 
Jiangxi town 0.71 0.52 0.62 

Table 6.4 Age-specific proportions divorced women (in % of total female population), 
1990 

Age Shenzhen SEZ I Guangdong China 
15-19 0.0026 0.00 0.05 
20-24 0.0225 0.07 0.23 
25-29 0.3657 0.21 0.47 
30-34 0.8986 0.27 0.53 
35-39 0.8919 0.27 0.45 
40-44 0.8974 0.27 0.43 
45-49 0.9488 0.25 0.39 
50-54 0.8499 0.28 0.36 
55-59 0.9174 0.32 0.36 

60+ 1.6001 0.38 0.36 
Total 0.3570 0.26 0.38 

The proportion divorced of the total population is the result of two opposite forces -
divorce and remarriage. A high divorce intensity and a high remarriage intensity could 
cancel out each other, and produce a low proportion divorced. For instance, the 
Censuses show that the proportion divorced is significantly higher for males than for 
females in China. However, this does not necessarily mean that men have higher 
divorce rates than women. Actually, research reveals that the difference is mainly due 
to the fact that divorced males have a significantly lower propensity of remarriage 
than females have, while their divorce rates are quite similar. Therefore, we simply 
assumed that for both Taihe and Shenzhen the propensity of divorce of males will be 
the same as that of females (tables A.1.5, A.2.4). 

In Shenzhen SEZ, the proportion of divorced women in the total female population 
was 0.36% in 1990, which is higher than that in Guangdong at the provincial level 
(0.25%), but slightly lower than the national level (0.38%). However, we should bear 
in mind that Shenzhen SEZ has a big group of young women aged 15-29 who are 
mostly never-married. When we calculated the age-specific proportions divorced, we 
found that the proportion divorced in Shenzhen SEZ is very low for age 15-25, but 
very high from age 30 (table 6.4). Using China's population structure as the standard, 
we standardised the proportion divorced for Shenzhen SEZ, and got 0.74% as the 
result. According to the proportions divorced, we could estimate the divorce 
propensity of women in Shenzhen SEZ at 14.99% in 1990, with the Chinese female 
propensity of divorce in the same year as the reference31. Because of its rapid socio-

31 Similar to what is described in note 29, the propensity of divorce for SEZ females would be 0.077 * 
(0.74 / 0.38) = 0.1499, with reference to China as a whole; or 0.0498 * (0.74 / 0.235) = 0.1568, with 
reference to Guangdong. 
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economic development, its advanced degree of opening up to the outside world, and 
its much higher in-migration rate, we believe that this figure correctly reflects the real 
divorce level in Shenzhen SEZ, higher even than that in some other Chinese modern 
municipalities, such as Shanghai (14.11%) and Beijing (11.86%). 

The divorce rate of Chinese women increased very fast in the 1980s: by about 40 per 
cent from 1982 to 1990. Recent investigations reveal that the increment in the divorce 
rate is even accelerating in the 1990s (Zhou, 1998). We can expect a certain increase 
of the divorce propensity in the future in Shenzhen SEZ as well as in Taihe, as a 
consequence of the ongoing socio-economic development and modernisation and the 
increasing influence of the West. However, it is difficult to assume that the divorce 
rate of Chinese society will in the short or medium term approach that in many 
Western countries, such as France, the Netherlands, the UK, and the USA, with 
divorce rates about 4.6, 5.26, 8 and 11.5 times that of China in 1982 (Wu, 1993). 
Economic development levels do not necessarily correlate with divorce propensities 
of the population. For example, whereas Guangdong is a relatively developed region 
in China, its divorce rate, however, is at a comparatively low level in China's context. 
Japan is a very industrialised country, whereas its divorce rate is much lower than that 
in many Western countries - it was only 1.13 times that of China in 1982. 
Therefore, we assumed that the propensity of divorce in urban Taihe will reach the 
1990 national level in the year 2000, and will be the same as that of Shanghai of 1990 
in the year 2040. For rural Taihe, it will be at the 1982 Jiangxi Province level in the 
year 2000, at the 1990 Jiangxi Province level in 2010, and at the 1990 national level m 
the year 2040. Combining this with an assumption of change in its urbanisation level, 
we obtained the scenario of divorce for Taihe county as a whole (table A. 1.5). For 
Shenzhen SEZ, we assumed that its propensity of divorce will be about 20% in 2010, 
and reach the 1982 level of the Netherlands in 2040 (28.93%) (table A.2.4). 
Basing themselves on the life table approach, Zeng and Wang (1993a) study the 
propensity of remarriage of Chinese females in Shanghai, Hubei and Shaanxi. Table 
6.5 shows the period life table proportions of being remarried at various durations of 
divorce or widowhood, if a hypothetical cohort would be subject to the estimated 
remarriage rates. The results tell us that, on average, 82.9, 90.5 and 96.1 per cent of 
the divorced women would be remarried 5, 10 and 20 years after their divorce, and 
50.8, 62.7 and 70.3 per cent of the widowed women would be remarried 5, 10 and 20 
years after the death of their husbands. Research also reveals that working women are 
less likely to get remarried than housewives, since working women are more 
economically independent. The number of children and the presence of at least one 
son have a negative effect on the propensity to remarry. The propensity to remarry for 
widows who were sterilised at the time of the death of their husband is significantly 
lower than that for widows who were not sterilised. Divorced women with a higher 
educational level have a lower remarriage rate. However, educational level has no 
significant effect on the propensity of remarriage of the widowed. This phenomenon is 
affected by two opposite factors. On the one hand, women with a higher educational 
level are more likely to be better employed and economically independent. They are 
less likely to remarry for economic reasons only. On the other hand, a higher educated 
woman more easily accepts the modern ideology and bravely discards the feudal 
barriers to remarriage after being widowed. Moreover, younger women have a lower 
propensity of remarriage. Hence, influenced by all these factors, the remarriage rate is 
about 10 per cent and 13 per cent higher for urban widows and divorced women, 
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respectively, than for their rural counterparts. Women in more developed regions like 
Shanghai have an about 10 percentage points lower remarriage rate for the divorced, 
and about the same propensity of remarriage rate for the widowed, than their 
counterparts in the less developed regions such as Shaanxi and Hubei. 

Table 6.5 Period life table proportions remarried 5, 10, 15 and 20 years after getting 
divorced or widowed, females, Shanghai, Hubei, and Shaanxi 

5 year 10 year [ 15 year _ j_ 20 year 
Remarriage of divorcees 
all years of divorce combined 
divorced in mid-1950s - 1966 
divorced in 1966-1985 

remarriage of widows 
all years of becoming a widow combined 
becoming a widow mid-1950s - 1966 
becoming a widow 1966 - 1985 

0.8289 0.9050 0.9442 0.9608 
0.7490 0.8920 0.9200 0.9300 
0.7780 0.8770 0.9520 0.9710 

0.5077 0.6268 0.6537 0.7032 
0.4910 0.6340 0.6590 0.7730 
0.4840 0.5780 0.6720 0.6720 

Source: Zeng and Wang (1993 ) 

According to the discussion above, it was reasonable to assume that Taihe women 
have the same propensity of remarriage as Shaanxi and Hubei women: the 1990 
propensity of remarriage by the divorced is about 0.95 for rural and 0.85 for urban 
women; the propensity of remarriage by the widowed is about 0.66 for rural and 0.60 
for urban women. In addition, we assumed that women in Shenzhen SEZ have the 
same propensity of remarriage as Shanghai urban women; that for divorced women is 
about 0.8, that for widows is about 0.60. 

With respect to changes in the remarriage rate in the future, we compared the situation 
with that in the developed countries. Investigations in the USA show that, among 
adults who had ended their first marriage in divorce, about three-fourths of the elderly 
men and two-thirds of the elderly women in both 1970 and 1980 were found to be 
remarried. Although the proportion remarried among women with graduate school 
training was the smallest, that proportion declined less during the 1970s than that for 
women with any other educational level. An estimated two-thirds of those who have 
ended their first marriage in divorce will eventually remarry. It seems that both the 
divorce rate and the remarriage rate are approaching a period of relative stability 
(Glick and Lin, 1987). Therefore, we assumed that the propensity of remarriage by the 
divorced for the Taihe rural women will in 2040 equal that for urban Taihe women in 
1990. The propensity of remarriage by the divorced for the Taihe urban women in 
2040 will be the Shenzhen SEZ 1990 level; the corresponding figure in Shenzhen SEZ 
will be the American 1980s level (about 67%). The corresponding propensities of 
remarriage for the widowed will be 60%, 55% and 50%, respectively, in the year 2040 
(tables A.l.6-7, A.2.5-6). 

Since no surveys on divorce and remarriage among men have been taken in China, we 
have to make some indirect estimates, with reference to the remarriage patterns of 
women. Assuming that men have the same propensity of divorce as women, and 
because the mortality rate is very low at ages 20^10, we estimated the remarriage rate 
for men with reference to that for women according to the proportions of the widowed 
and divorced to the married in the same age group in 1990 (table 6.6a-c). Generally, 
we can conclude from the comparison that widowed men have a higher propensity of 
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remarriage; the propensity of remarriage of the divorced males is higher in the urban 
but lower in the rural part, in contrast with their female counterparts. 

Table 6.6a Proportions of the widowed and divorced to the married in Shenzhen SEZ (1990) 
Age widowed divorced 

males 1 females males females 

15-19 0.0006 0.0007 0.0011 0.0013 
20-24 0.0005 0.0016 0.0028 0.0050 

25-29 0.0010 0.0030 0.0058 0.0095 

30-34 0.0019 0.0068 0.0057 0.0092 

35-39 0.0032 0.0153 0.0038 0.0093 

40-44 0.0056 0.0280 0.0053 0.0099 

45-49 0.0094 0.0668 0.0066 0.0092 

Table 6.6b Proportions of the widowed and divorced to the married in urban Taihe (1990) 
Age widowed divorcee 

males females males females 

15-19 0.0000 0.0009 0.0000 0.0000 

20-24 0.0010 0.0019 0.0032 0.0041 

25-29 0.0009 0.0063 0.0036 0.0028 

30-34 0.0034 0.0250 0.0076 0.0071 

35-39 0.0048 0.0324 0.0141 0.0081 

40-44 0.0171 0.0620 0.0083 0.0070 

45-49 0.0175 0.1674 0.0051 0.0025 

Table 6.6c Proportions of the widowed and divorced to the married in rural Taihe (1990) 
Age widowed divorced 

males females males females 

15-19 0.0019 0.0007 0.0006 0.0005 

20-24 0.0048 0.0027 0.0029 0.0011 

25-29 0.0088 0.0066 0.0053 0.0010 

30-34 0.0117 0.0165 0.0099 0.0034 

35-39 0.0187 0.0417 0.0127 0.0034 

40-44 0.0345 0.0757 0.0147 0.0021 

45-49 0.0607 0.2249 0.0141 0.0037 

In Shenzhen SEZ, the proportion of divorced men is much lower than that of divorced 
women. The proportion of men is only slightly higher than that of divorced women in 
rural Taihe, although the divorce rate of SEZ males is much higher than that of 
women of rural Taihe. It is clear that the propensity of remarriage among divorced 
males in Shenzhen SEZ is much higher than that among females, both in Shenzhen 
SEZ and in rural Taihe. Therefore, we estimated the propensity of divorce of SEZ 
males at 0.9, which is in between those of rural and urban women in Taihe. The 
proportion of widowed men among male SEZ residents is also very low - only 20 to 
30 per cent of that of SEZ women in all age groups between 20 and 40. Hence, it is 
obvious that the remarriage rate of the widowed men is very high. Data from the 
United States also prove that divorced and widowed men have higher remarriage rates 
than their female counterparts. Therefore, we estimated the propensity of remarriage 
of the widowed men in SEZ at 0.9. 
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The proportion of the divorced to the married among the rural Taihe males is 2 to 4 
times that among their female counterparts. Therefore, we estimated the propensity of 
remarriage of the divorced rural Taihe men at one-third of that among their female 
counterparts (0.95/3=0.32). On the other hand, compared with that among their female 
counterparts, the proportion of widowed men in rural Taihe is similar at ages 20-34, 
but significantly lower at ages 35 and over. Taking into account the higher mortality 
rates among men in the older age groups, we estimated the propensity of remarriage of 
the widowed men in rural Taihe at the same level as that of the women of rural Taihe 
(0.66). Moreover, we approximated the remarriage rate of the divorced and widowed 
men of urban Taihe at a level in between those of SEZ and of rural Taihe32. For the 
future, we assumed that the remarriage propensity of rural Taihe males in 2040 will be 
the 1990 level of their urban counterparts; the remarriage propensity of urban Taihe 
males in the year 2040 will equal the 1990 level of Shenzhen SEZ; the corresponding 
figures for Shenzhen SEZ are assumed to be those of the USA in the 1980s. 

These differences in the estimations of and/or assumptions on the remarriage rates 
between the regions and genders are explainable in the qualitative sense. 

First, divorced men in rural Taihe are less attractive on the marriage market, given 
their lower social status (also seen by the women in a moral sense) and their poor 
economic situation. In the rural community, the divorced person is still considered as 
morally disgraceful, since under the traditional ideology the community looked down 
on the divorced. Moreover, divorced men in the poor rural areas are not economically 
powerful. However, in the urban areas, especially in the more developed Shenzhen 
SEZ, divorced men have less economic difficulties in remarrying. Equally important, 
in the urban areas divorced men are not considered as disreputable, as is the case in 
the rural communities. Therefore, the remarriage rate of divorced men in the urban 
areas is significantly higher than that in the rural ones. 

Second, in the rural areas many divorced women remarry for economic reasons and 
not infrequently find a remarriage partner from an urban area, very often a divorced 
man, which leaves the divorced rural men in an even more disadvantaged position for 
remarriage. Therefore, the remarriage rate of rural divorced men is lower than those of 
both rural divorced women and urban divorced men. In urban areas, divorced women 
are less likely to remarry for economic reasons. Moreover, a divorced man is more 
acceptable for a spinster on the marriage market than a divorced women is acceptable 
for a bachelor, given the different perspectives in traditional ideology on the 
disreputable nature of divorce for men and women. Hence, one can observe that in the 
urban areas the remarriage rate of divorced men is higher than that of divorced 
women. 

Third, traditionally a remarriage by a widowed man is not considered as immoral. To 
the contrary, in traditional Chinese society a widowed man, especially when he was 
still young, was encouraged to remarry in order to expand family offspring, while a 
widowed women was morally urged to keep away from remarrying. Moreover, as the 
life expectancy of women is substantially higher than that of men, especially in the 
senior age groups, there are many more widowed women than widowed men on the 
remarriage market. This makes it understandable that the remarriage rate of widowed 
men is higher than that of widowed women. 

1 For the divorced: (0.85+0.32)/2=0.59; for the widowed: (0.9+0.66)/2=0.78. 
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Fourth, the widowed men in the rural areas are economically more disadvantaged than 
their urban counterparts. Moreover, in Chinese traditional ideology elderly widowed 
were usually discouraged to remarry by the community, especially by their children. In 
recent decades, Chinese government promoted a campaign in care of remarriage of the 
elderly, to encourage the widowed elderly to pursue a new married life (Cai and Jiang, 
1994). In the urban areas, the widowed themselves and their children are more likely 
to accept the new ideas than their rural counterparts. Therefore, the remarriage rate of 
the widowed men in urban areas is significantly higher than in rural ones. 

Propensity of leaving the parental home 

Children leaving the parental home is one of the most important events in changes in 
household size and composition. However, studies on leaving the parental home are 
very scarce in China. Our discussion here heavily leans on studies by Zeng et al. 
(1991b, 1995). Using data from the 1982 and 1990 Censuses and applying an iterative 
intra-cohort interpolation procedure, the researchers show that Chinese women leave 
the parental home substantially earlier than do men. The medium age is 24.9 for men 
and 24 for women, given that women usually marry 1 or 2 years earlier than men, and 
sons are more obliged to support their parents and co-reside with them. Moreover, 
Chinese people have a very late age pattern of leaving the parental home, in contrast 
to people in some Western countries. Three main reasons explain this difference. The 
first one is, that the majority of the young Chinese continue to live in their parental 
home after marriage, at least for some time. According to a life-table analysis based 
on the In-Depth Fertility Survey data, 80 per cent of newly-married couples in the nine 
provinces surveyed continued to live in their parental home after marriage for at least 
one year. Secondly, serious housing shortages, especially in urban areas, prevent some 
young people from leaving their parental home. The third reason is, that university and 
college enrolment rates in China are very low, so that only a very small proportion of 
young persons leave home for participating in higher education. 

As Zeng et al. (1995) explain, in contrast to the Western countries such as the USA, 
Sweden, and France, the three East-Asian countries China, South Korea, and Japan 
have very similar indices of leaving the parental home, although their levels of 
economic development differ substantially. For example, medium ages at leaving 
home in the three East-Asian countries studied were higher than those in the Western 
countries by 2.6 to 2.8 years. The age distributions of the leaving-home rates in the 
three East-Asian countries were much more spread than those in the three Western 
countries, the difference in the inter-quartile ranges being 3.1 years for males and 2.7 
for females. The proportions who leave the parental home in the East-Asian countries 
are also much lower than in the West. These findings are not surprising, given the 
large differences in social and cultural tradition and in ethic ideologies between the 
East-Asian and Western countries. In most Western societies, children leave the 
parental home upon marriage or upon entering college or the labour market, before 
entering marriage. Their parents financially depend on their own incomes, or on 
pensions or social security payments when they are no longer able to work. Children 
are not normally expected to make financial contributions to their parents, or to 
support their parents in old age, although they may still have emotional, and possibly 
financial, connections with their parents even when they no longer co-reside. In the 
East-Asian societies studied, however, the prevailing attitudes toward inter-
generational relationships are quite different from those in modern Western societies. 
Filial piety has been one of the cornerstones for thousands of years, and is still highly 
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valued today. The philosophical idea of filial piety includes children's duty not only to 
respect older generations, but also to contribute financially to their family's household 
and take care of their elderly parents. Moreover, many parents still care for their 
children after the children have grown up, by providing financial aid to adult children 
when needed, and by looking after their grandchildren. Consequently, married 
children do not necessarily leave the parental home after marriage; even when they do 
so, they may first live with their parents for at least some time. 

This impressive similarity of China, Korea and Japan is consistent with the hypothesis 
that cultural traditions play an important role in the home-leaving process. However, 
the estimates for the inter-quartile ranges show that the age distribution of the rates of 
home-leaving in Japan is much more spread than those in China and South Korea. 
Obviously, Japanese young people start to leave the parental home earlier than those 
in China and Korea. This may be due to the fact that many more Japanese leave home 
at a younger age for a university or college education. The differences between these 
East-Asian countries, especially the distinctive position of Japan, demonstrate the 
important effect of the level of economic development on the family life course. 

Basing ourselves on the knowledge obtained from the above-mentioned studies, we 
believe that (1) the propensity of leaving the parental home in China is lower than in 
Western societies, and that this situation will hardly be changed profoundly in the near 
future; (2) discrepancies in the home-leaving process between regions in China are not 
very large, given that the substantially more developed Japan and South Korea have 
rates of home-leaving very similar to those of China; (3) regions with a higher socio
economic development level have higher proportions of leaving the parental home; 
and (4) the propensity of leaving the parental home will significantly increase in the 
future. For the latter, we can envisage several reasons. A further socio-economic 
development, and an improvement of the social security system in China, will 
gradually reduce the requirement of support from the children to their parents. 
Growing enrolment in higher education will increase the rate of leaving home for 
education and training reasons. Improvement of housing conditions in both rural and 
urban areas will significantly lessen the current difficulties of newly-married couples 
to get a place of their own, due to housing shortages. A rise in inter-regional migration 
will augment the leaving-home rate. Even more importantly, the dramatic decrements 
in fertility will greatly depress expectations of parents to live with their children. In 
urban areas in particular, partners in couples who both are the only child of their 
parental families will face a dilemma when they make a decision on living with one of 
their parent couples but by definition oblige the other parent couple to live alone; the 
plausible solution would be that they live in their own place, but keep connections 
with both parent couples. The expected increase in the propensity of leaving the 
parental home will, therefore, be greater in the urban areas than in the rural ones. 

Hence, we assumed that the propensity and median age at leaving the parental home 
for 1990 for rural Taihe will be the 1982 national level, for urban Taihe the 1990 
national level, and for Shenzhen SEZ slightly higher (0.7 year) than the 1990 national 
level. In 2010, the propensity of leaving home for rural Taihe will approach the 
Shenzhen SEZ 1990 level; for Shenzhen SEZ it will be Japan's 1980s level. In 2040, 
this propensity will be about the USA's 1980s level in Shenzhen SEZ, and Japan's 
1980s level in rural Taihe. The propensity for urban Taihe will be the average of 
Shenzhen SEZ and rural Taihe. The median age at leaving home is assumed to 



184 Chapter 6 

decrease by 0.5 year every decade for Shenzhen SEZ, by 0.4 year for urban Taihe, and 
by 0.3 year for rural Taihe during the period 1990 to 2040 (tables A. 1.8 and A.2.7). 

Levels of out-migrants and in-migrants 

One fundamental demographic law is that, as the size of the geographical area 
becomes smaller, the importance of migration as a contributor to population change 
becomes greater (Clarke, Duley and Rees, 1989). The most difficult component for 
small-area population projection is migration. A changing migration pattern can, over 
a couple of years, completely change the population structure. This was our main 
consideration for putting great efforts in discussing and estimating trends in migration 
volume and its determinants for our research sites. We should base ourselves on the 
historical and current information and on our understanding obtained from our 
discussion in the previous chapters, when assuming the future trend of migration in 
the research sites. We preferred not to consider sudden and dramatic changes in 
migration in the next decades, just like Keyfitz (1981) ever indicated that a method 
that takes account of future wars, plagues, and prosperity is no more likely to be 
discovered than a method for changing the earth's orbit. 

Between 1990 and 1996, Taihe had average annual numbers of 2,758 in-migrants and 
5,577 out-migrants. Unfortunately, these statistics are not specified by sex. Borrowing 
from detailed information on migration for Jiangxi Province, we estimated the annual 
migration flows of Taihe during the period 1990-1996 as depicted in figure 6.1. Since 
we did not succeed in projecting the population with an urban-rural specification, due 
to the small population size of the urban part, we only considered external out- and m-
migration for the whole county here. 

Figure 6.1 Migration flows in Taihe, urban and rural 

In 1990-1996, 1,530 of the in-migrants were males, and 1,227 were females; of the 
out-migrants, 3,058 were males, and 2,458 were females. We assumed that this 
pattern will remain constant up to the year 2000. In the early next century, Taihe is 
supposed to speed up its urbanisation and economic development. According to the 
government socio-economic development planning, Taihe is envisaged to reach the 
status of a medium-sized city around 2010. Therefore, there will be an increase in in-
migration and a decrease in out-migration. However, the government's plans may not 
be fulfilled due to some kinds of internal and external constraints, as we have 
discussed in Chapter 2. Hence, the migration flows should only be changed gradually. 
We assumed that up to the year 2010 the volume of in-migration will increase by 25 
per cent, while that of out-migration will decrease by 25 per cent. In 2010-2040, the 
outflow of migration will be constant, while the inflow will increase by 20 per cent, so 
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that inflow and outflow will approach a kind of equilibrium in the year 2040. For this 
whole period, the sex ratios of the migrants will be kept constant (table A. 1.9). 

The average annual number of in-migrants into Shenzhen SEZ in 1990-1996 was 
120,970, with a sex ratio of 108.6. Data on out-migrants, especially the out-migrating 
temporary population, are not available. However, according to the existing statistics 
for the 1980s, among the permanent residents the number of out-migrants is about 8 
per cent of that of in-migrants. A Shenzhen Municipal Government report on the 
administration of temporary population indicates that there were about 1,020,000 
temporary population members sent out of the whole municipality of Shenzhen from 
1986 to 1994. According to the existing information, the average annual numbers of 
out-migrants are estimated at 15,000. We assumed that they will have the same sex 
ratio as the in-migrants. For 1990-1995, the volumes of in- and out-migrants are 
estimated to increase and decrease by 20 per cent, respectively. Given that Shenzhen 
has started to implement a policy of stricter control over in-migration, and tried to 
upgrade its industrial structure in recent years, we assumed that the number of in-
migrants will decrease by 60 per cent, and that of out-migrants will increase by 60 per 
cent up to the year 2000. After that, up to the year 2010, the numbers of in-migrants 
will decrease by 10 per cent, while those of out-migrants will increase by 20 per cent, 
so that the former will be only slightly bigger than the latter. From 2010, and till 2040, 
the volumes of in- and out-migrants will be constant (table A.2.8). 

Sex ratio at birth 

According to the 1990 Census, the sex ratio at birth was 111.9 in rural and 108.9 in 
urban Taihe. It is clear that the sex ratio is abnormally high. In fact, the high sex ratio 
at birth of the Chinese population has recently become a topic of hot debate among 
demographers inside and outside China (e.g. Zeng et al., 1993b; Gu and Roy, 1995; 
Merli, 1998; Zhang, 1998; Poston et al, 1997). Studies for China as a whole reveal 
that this phenomenon is related to the implementation of the family planning policy 
which is in contradiction with the Chinese cultural tradition in reproduction, son 
preference in particular; a serious underreporting of female births and an increased 
practice of illegal foetal sex identification were the most important causes of this 
increase in the sex ratio at birth. The sex differential in the underreporting of births 
accounted for at least 42.6 to 51.3 per cent of the difference between the normal value 
of 106 and the actual sex ratio at birth as reported in the 1990 Census. Large numbers 
of B-ultrasonic scanning machines were introduced after 1982 in clinics and family 
planning service stations. Although legally they are not meant for non-medical 
purposes, the enforcement of rules is difficult in view of the preference for sons. 
Moreover, female infanticide and maltreatment of baby girls with lethal consequences, 
as happening in some backward areas, cause excess female infant mortality but need 
not be reported as a death as long as there was no previous birth reported. This also 
contributes to the increase of the sex ratio at birth. The corrected all-China sex ratio at 
birth for 1989 and the first half of 1990 was estimated at 111.4 rather than 115.4. The 
correction on the basis of the 10% tabulation for 1989 was 109.8 rather than 113.8. 
The difference between the reported and the corrected sex ratio is between 4.2 and 5.3 
per cent (Zeng et al, 1993b). Therefore, we accordingly adjusted the sex ratio at birth 
of Taihe as 108 for the rural part and 105 for the urban part, and assumed that this 
value would remain constant for the whole period 1990-2040. The sex ratio of the 
whole county will change, finally, in accordance with the assumed change in the 
proportion of urban population (table A. 1.10). 
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The sex ratio at birth in Shenzhen SEZ was as high as 120 according to the 1990 
Census, which is even higher than that in Taihe. This can be attributed to the facts 
that, firstly, a large number of temporary population might be more reluctant to report 
births of baby girls, and, secondly, B-ultrasonic scanning machines may be more 
accessible for urban people. Similar to our adjustment of the sex ratio of Taihe, we 
estimated the corrected 1990 sex ratio at birth in Shenzhen SEZ as 115. With the 
future decrease of the proportion of temporary population, the underreporting of baby 
girls will diminish; moreover, the plausible relaxation of the one-child policy in the 
next century will decrease people's intentions of sex-selective induced abortions. 
Thus, we assumed that the sex ratio at birth will gradually decrease, and reach the 
normal level of 106 in the year 2040 (table A.2.9). 
Average numbers of relatives and non-relatives by number of family members 

In Chapter 5, we showed that the proportions of relatives and non-relatives in private 
households in Taihe are higher in the urban than in the rural part, and that this 
proportion is much higher even in Shenzhen SEZ. This phenomenon is closely related 
to migration, especially migration of the temporary population. When the newcomers 
gradually settle down, they will try to establish their own households. And with more 
and more construction of new housing and increasing affluence, ever more people will 
find a place to live of their own, and will no longer share accommodation for financial 
reasons. Therefore, we assumed that the 1990 average numbers of relatives and non-
relatives in the private households in Shenzhen SEZ will decrease by 25 per cent till 
2010, and decrease another 25 per cent till 2040 (table A.2.10). In Taihe in the coming 
decades, economic development and urbanisation will make migration and the 
proportions of relatives and non-relatives increase to some extent, whereas housing 
construction and growing affluence will make this proportion decrease. Therefore, we 
simply assumed that the numbers of relatives and non-relatives in Taihe's urban and 
rural private households will remain constant over the period 1990-2040, but that the 
urbanisation process will change this parameter for the county as a whole (table 
A . l . l l ) . 

Proportions of people living in collective households who don't live with family 
members 

For people who do not live with family members, the possible living arrangement will 
be: (1) living alone in a private household; (2) living with relatives and/or non-
relatives; (3) living as an orphan for children, in a nursing house for the elderly, and in 
barracks or dormitories of a college or a work unit. In the latter situations, they are 
categorised as members of a collective household. At present, facilities of a social 
security system are still underdeveloped in most regions of China, particularly in the 
less developed rural areas. On the other hand, kinship plays a very important role in 
taking care of orphans and childless elderly. Hence, childless elderly very often live 
with relatives or non-relatives, or live alone. At the same time, the mortality rate of 
young adults is very low, so that the probability of young children of becoming an 
orphan is also very low. Therefore, statistics indicate that most members of collective 
households are working-age people who share dormitories or barracks provided by 
colleges, enterprises, or the military. Moreover, most collective household residents in 
Shenzhen SEZ work for enterprises. With the expected decrease of the proportion of 
temporary population who mostly stay in collective households, the construction of 
new housing, and the increase in affluence, more people will move out of a collective 
household and establish their private household. Moreover, as a result of 
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postponement of marriage, the decreasing propensity of marriage, and earlier home-
leaving, there will be more and more people who live alone and do not join a 
collective household. Therefore, we assumed that the 1990 proportion among people 
aged 15-64 who live in collective households and do not live with family members in 
Shenzhen SEZ will have decreased by 50 per cent in the year 2010, and after that 
decrease by another 50 per cent in the period 2010-2040. The proportion will remain 
constant among children under age 15 in the whole period. The proportion among the 
elderly aged 65 and over, however, will increase by 10 per cent in the period 1990-
2010, and by 20 per cent in period 2010-2040, since the provision with nursing homes 
for the elderly will improve gradually to meet a need arising from the fact that more 
and more oldest old have no children to live with (table A.2.12). Similar assumptions 
were applied to urban Taihe, with the only difference that here the proportion for 
those aged 15-64 will have decreased by 25 per cent in the year 2010, and by another 
25 per cent in the period 2010-2040. Rural Taihe will follow this urban pathway, 
however, with only half of the changes among the old age groups as assumed for 
urban Taihe. Then, the scenario for the entire Taihe county was reached by taking into 
account the effect of the assumed urbanisation (table A. 1.13). 

Proportions of separated couple households 

There are a lot of households, in which the couples are separated from each other, in 
Taihe, but especially in Shenzhen SEZ. In 1990, such kinds of households made up 
15.8 per cent and 23 per cent of the total numbers of private households in Taihe and 
Shenzhen SEZ, respectively. ProFamy takes for granted that married females and 
males live together with their spouses, no matter what the actual situation is, since we 
cannot consider such kinds of separation in our projection model due to data 
limitations with respect to their probabilities of change, including those of separation 
and reunification as such. For this reason, numbers and proportions of different 
household types and sizes are either over- or underestimated. For example, in Taihe in 
1990, the numbers of 1-, 2-, and 3-person households are underestimated by 22, 55, 
and 19.6 per cent, respectively, while those of 4-, 5-, and 6+-person households are 
overestimated by 3, 11.3, and 14 per cent, respectively. In Shenzhen SEZ in 1990, the 
numbers of 1- and 2-person households are underestimated for this reason by 79 resp. 
21 per cent, while those of 3-, 4-, 5-, and 6+-person households are overestimated by 
7, 13, 20, resp. 15 per cent. So we had to adjust the numbers and proportions of 
projected households based on the information available on age-and-sex-specific 
proportions of separated couples. Moreover, we assumed that the proportions 
separated in both urban and rural Taihe will not change during the whole period 
1990-2040, whereas they will decrease by 25 per cent till 2000, by 50 per cent till 
2010, and by 75 per cent till 2040 in Shenzhen SEZ. Our assumptions here are based 
on the following understandings and expectations: firstly, proportions of couples 
separated because of their difference in household registration status will decrease in 
the wake of the gradual reform of the household registration system in both Taihe and 
Shenzhen; secondly, the speeding-up of the process of urbanisation in Taihe will give 
rise to more occasion for couples to separate since some of them will send one part 
into the urban area for job opportunities but leave the other part behind in the rural 
area to maintain their lands, as an example; thirdly, a growing control over in-
migration in Shenzhen SEZ will diminish the proportion of married persons who 
move alone into the city, while other migrants who have already settled down in the 
city will receive their family to reunite. 
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6.3.4 A brief overview of the results 

6.3.4.1 SHENZHEN SEZ 

The output of the projection shows that the population of Shenzhen SEZ will increase 
to 2.57 million in the year 2040, which is about 4.5 times the number in 1990 (figure 
6.2). However, most of the growth will happen before the year 2010, and the 1990s 
will be the period with the highest population growth rate. Moreover, population 
growth in the 1990s will be mainly due to migration, while in 2000-2010 the increase 
of the crude birth rate will act as the main source of population growth. After 2010, 
the population growth rate will significantly slow down. Furthermore, while the 
population living in collective households accounts for a rather big proportion of the 
total population in the 1990s, this proportion will remarkably decrease during 2000-
2010, because the in-migration flows will be limited by the new migration policy, and 
there will be an increasing number of people starting to move out of collective 
households and establish their private households during this period. This proportion 
would reach a very low level around 2015-2025, and will increase again after 2025 
because there will be more and more old people moving into nursing homes. 

3000000 -, 

2500000 

Figure 6.2 population change of Shenzhen SEZ, 1990-2040 

Note: collective - population in collective household 
private - population in private household 

The population structure will greatly be changed in the coming 50 years (figures 6.3 
and 6.4). In general, we will observe an accelerating ageing process in Shenzhen SEZ. 
However, before the year 2010 the increase of the proportion of old people is 
moderate. During the period 2000-2010, the share of children will significantly 
increase from about 15 per cent in the 1990s to 25 per cent in the year 2005, because 
great numbers of young adults will reach childbearing age and those in-migrants who 
ever postponed childbearing will start reproduction. However, after the year 2010 
Shenzhen SEZ will reach a stage of accelerating ageing. The proportion of old people 
aged 65 and over will increase from less than 4 per cent in 2010 to 10 per cent in 2025 
and further to 27 per cent in 2040. In the whole period 1990-2040, the labour force of 
Shenzhen SEZ will be very sufficient. Particularly before 2030, the proportion of 
working-age population (15-64) will remain above 70 per cent. However, after 2030 
this proportion will quickly decrease to less than 60 per cent in 2040, which implies 
that Shenzhen SEZ may start to suffer from labour shortages afterwards. 
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100' 
Firgure 6.3 Change of population structure of Shenzhen SEZ, 1990-2040 

Figure 6.4 Population pyramid of Shenzhen SEZ, 1990-2040 
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If we only consider people living in private households, the number of households of 
Shenzhen SEZ will go up by more than 5 times in the period 1990-2040, while its 
population will increase by about 3.5 times (figure 6.5). Although in the whole period 
the increase of the number of households will always be faster than that of population, 
the difference will not be big before the year 2010, but it will be remarkably enlarged 
afterwards. Accordingly, average household size will constantly be in a process of 
shrinking, except in the period 2000-2005, and the decrease will be more significant 
in the later periods of the projection. 

The change in the number of households can be mainly attributed to three factors: 
population growth, change of population structure, and change of behaviour and life
style with respect to household formation and dissolution. The former two factors may 
be called 'demographic factors', while the latter one is a mix of sociological, 
economic and cultural factors. If we apply the 1990 household headship rates as the 
standard, which can be considered as the general propensity of forming households 
among the population, we may apply a crude approach to decompose the effects of the 
above-mentioned three factors on household change (see also Van Diepen, 1995; 
MacKellarefaZ.,1995). 

We may consider two periods in more detail: 1990-2010 and 2010-2040. In the 
period 1990-2010, the number of households in Shenzhen SEZ will increase by 210 
per cent, while the population will increase by 173 per cent. If the number of 
households would grow at the same rate as the population, 424,157 (instead of 
481,319) new households would be formed. Therefore, about 88 per cent of the 
change in the number of households would be due to population growth. Applying the 
1990 age-specific headship rates to the 2010 population age structure, the number of 
households would be 589,069, which implies a 433,700 increment (or 179 per cent). 
Therefore, about 2 per cent of the increase in the number of households could be 
attributed'to the shifts in population age structure. The residual of 10 per cent change 
would reflect changes in the headship rates which originate from the differentiation in 
the household formation process toward more independent lifestyles, e.g., leaving the 
parental home at earlier ages, increase of marriage dissolution, reduction of remarriage 
rate, living independent from children among the elderly. Moreover, leaving 
households of relatives and non-relatives and forming one's own household by the 
migrants also contributes to this increment. 

In the period 2010-2040, households and population will increase by 50 and 20 per 
cent, respectively. If the number of households would follow the population growth 
rate,' then the increment in the number of households would be 132,687 instead of 
315,413. Hence, about 42 per cent of the change in the number of households could be 
attributed to population growth. If 2010 and 2040 would have the 1990 age-specific 
headship rates, the change would be only 1 per cent. Therefore, the pure effects of 
change in population structure would be - 41 per cent, a decrease in the number of 
households by 41 per cent. Given that this demographic factor (the combination of 
population growth and change of population age structure) contributes 1 per cent only, 
99 per cent of the increase in the number of households in the period 2010-2040 
would come from the overall increase in headship rates. Therefore, the effects on the 
increase in the number of households from demographic factors would be minor, 
while most of the increment would be due to the change in people's life-style and 
orientation in household formation. 
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The source of household changes during the period of 1990-2010, 2010-2040, and the 
whole period of 1990-2040 are summarised in table 6.7. 

Table 6.7 Source of household changes in Shenzhen, 1990-2040 (%) 
Period population growth change of population age change of overall household 

structure 1 headship rates 
1990-2010 88 2 10 
2010-2040 42 - 4 1 99 
overall 73 0 27 

Figure 6.5 Population and household of Shenzhen SEZ 
(private sector only 1990=100), 1990-2040 

] household i ! population -household size 

Driven by the effects of both demographic and non-demographic factors, our 
projection indicates a tremendous change in household composition in Shenzhen SEZ 
in the future (figures 6.6 and 6.7). The biggest increase will be among one-person 
households and one-couple households. The proportions of these two types in the total 
number of households will shoot up from about 25 per cent in 1990 to 57 per cent in 
2040. Moreover, most of this increase will occur after 2010. In fact, there will be a 
small decrease in the proportion of one-person households between 2000 and 2010. 
This can be explained by two factors with compensating effects: many single young 
adults will reach the later ages for marriage in this period, on the one hand; more 
importantly, on the other, migrants will increasingly reunite with their families who 
join them in the city. However, after 2010 the one-person and one-couple households 
will proportionally increase. Not only will the above-mentioned compensating effects 
gradually come to an end, but behavioural change in household formation will start to 
make more and more people delay marriage or even stay out of it. After getting 
married, a growing number of people will postpone childbearing or prefer not to give 
birth. After children have left home, more and more old people will reach the stage of 
the 'empty nest' - living alone or only with their old spouse. Moreover, increasing 
affluence will enable people to live independently with less consideration of economic 
factors but more emphasis on individual freedom. 

Parents-with-child(ren) families, which may be called 'complete nuclear families', 
will account for the biggest portion of the total number of households in the whole 
projection period. From 1990 to 2010, their proportion will increase and remain at 
around 60 per cent, since growing proportions of people will reach the peak ages of 
marriage and childbearing, and ever more migrants will reunite with their spouses and 
children. Although their share will be rather small, the one-parent households, which 
can be considered as 'incomplete nuclear families', will increase 2.4 times in the 
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period 1990-2040, due to the increase of the divorce rate and the decrease of the 
remarriage propensity. Three-generation households will proportionally decrease in 
the 1990s. However, this trend of decrease will not continue till 2040. In fact, there 
will be a small increase of the proportion of three-generation households between 
2000 and 2010, and again between 2020 and 2030. Their proportions will fluctuate 
around 6-7 per cent during the period 2010-2030. The pace of changes in the 
numbers of three-generation households after 2040 is uncertain, in line with the 
observed experiences, as discussed above, of many developed Asian countries and 
regions, such as Japan, Korea, and Taiwan. 

As far as the distribution of households by size is concerned, one- and two- person 
households will become more and more popular, and will account for more than half 
of the total number of households from 2030. Three-, four- and five-person 
households will continue to be the dominant household types in the 1990s and 2000s 
(accounting for more than two-thirds of the total number of households). However, 
their relative importance will significantly diminish after 2010, and drop to about one-
third of the total number of households only in 2040. The proportion of large 
households, which consist of six or more members, will decrease considerably, from 
more than 7 per cent in 1990 to less than 3 per cent in 2000, and then fluctuate around 
3 per cent. 

Figure 6.6 Change in distribution of household type in Shenzhen SEZ, 
1990-2040 
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Figure 6.7 Change in distribution of household size in Shenzhen SEZ, 
1990-2040 
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6.3.4.2 TAIHE 

Taihe will experience a gradual but continuous population growth in the period 1990-
2040 (figure 6.8). However, the population growth rate will undergo a process of 
decline - the annual population growth rate will drop from more than 1 per cent in the 
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1990s to about 0.9 per cent in the 2000s, 0.7 per cent in the 2010s, and less than 0.4 
per cent in the 2030s. At the same time, the share of the population in collective 
households will gradually climb up from 3.67 per cent in 1990 to about 5 per cent in 
2020, and further to about 6.5 per cent in 2040. This increase can mainly be attributed 
to the growth of urbanisation, given that more people in the urban area live in 
collective households for the sake of education, military service, and the like. 
Furthermore, improvement in facilities of social services in the future will provide 
more opportunities for an increasing number of elderly to live in a nursing home. 

Figure 6.8 Population change in Taihe, 1990-2040 

Note: collective - population in collective households 
private — population in private households 

Changes in the population structure in Taihe will also be very significant (figures 6.9 
and 6.10). There will be a clear ageing process in the years to come: the proportion of 
children (aged below 15) will continuously decline from more than 35 per cent in 
1990 to less than 20 per cent in 2030, while the proportion of the elderly (aged 65 and 
over) will increase from 5.5 per cent in 1990 to about 10 per cent in 2020 and further 
to about 17 per cent in 2040. In the meantime, the proportion of working-age 
population (aged 15-64) will first expand from 59 per cent in 1990 to 68 in 2020, and 
slightly shrink afterwards - a drop to 66 per cent in 2030 and 64 in 2040. According 
to the international standard categorisation of population age structure (Liu, 1986), 
the population age structure of Taihe is in the transitional period from the young type 
to the adult one in the 1990s, and will remain in the adult type till the year 2010. After 
2010, Taihe will approach the stage of the ageing society. 

33 The international standard categorisation of population age structures 
type 0-14 year >= 65 year aged-youngster-ratio median age 

(1) (2) (2)/(D 
young 
adult 
old 

>40 <4 <15 <20 
30-40 4-7 15-30 20-30 
<30 >7 >30 >30 
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Figure 6.9 Change of population structure in Taihe, 1990-2040 

Figure 6.10 Population pyramids of Taihe, 1990-2040 
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Between 1990 and 2040, the number of people living in private households will 
increase by 38 per cent, while the number of private households will increase by 123 
per cent (figure 6.11). Therefore, about 31 per cent of the increase in the number of 
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households will come from population growth. Application of the 1990 age-specific 
headship rates to the 2040 population structure leads to the finding that the number of 
households would increase by 104,920 or 110 per cent, implying that 78 per cent of 
the rise in the number of households would originate from demographic factors -
population growth and change of population age structure. The calculation results 
show that of the total change in the number of households of Taihe in 1990-2040, 31 
per cent can be explained by population growth, about 47 per cent by changes in 
population age structure, and the remaining 22 per cent can be attributed to the change 
of the headship rates - the increasing propensity of forming households. A closer look 
at the decomposition of household changes in different projection periods shows 
(table 6.8) that, except in the period 1990-2000, effects of the demographic factors 
will be on the decline, while those stemming from the propensity to form a household 
will continuously increase. Among the demographic factors, the contribution from 
changes of population age structure will be reduced very fast, which will cause the 
major part of the reduction of the demographic effects on household changes. 
Therefore, the increase in the number of households in Taihe will be more and more 
due to behavioural changes in household formation and dissolution - often called the 
process of 'household dilution'. 

Firgure 6.11 Population and hosuehold change in Taihe, 1990-2040 
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Table 6.8 Sources of household changes in Taihe, 1990-2040 (%) 
Period population growth | change of population age change of overall household 

i structure headsh p rates 
1990-2000 40 49 11 
2000-2010 41 49 10 
2010-2020 36 43 21 
2020-2030 34 18 48 
2030-2040 27 7 66 
overall 31 47 22 

The process of 'household dilution' or 'household atomisation' in Taihe will also be 
reflected in the changes in its household composition. Figure 6.12 shows that the 
proportions of simple households - one-person or one-couple households - will 
experience a remarkable increase in the coming six decades. The proportion of one-
person households will increase from 4.2 per cent in 1990 to about 8 in 2010, and 
further to about 14 per cent in 2040, while the corresponding figures for one-couple 
households will be 4.1, 7, and 23 per cent. Clearly, the growth of the one-couple 
households will be more significant. On the other hand, the complex three-generation 
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households will become less popular: their proportion will decline from 23.4 per cent 
in 1990, to about 14 per cent in 2010, and further to about 10 per cent. However, it is 
noteworthy that, although the decrease in the proportion of three-generation 
households is almost certain, the speed of decrease will be much faster in 1990-2010 
and will gradually slow down afterwards. As we indicated above, this decrease should 
be related to the change of population age structure. In the next one or two decades, 
most old people, who account for a small proportion of the total population only, still 
co-reside with one (or more) married child(ren), but a growing proportion of married 
adults will live independently because the elderly usually live with one married child 
only. Hence, there will be a fast proportional increase of nuclear-family households 
and a decrease of three-generation households in the short run. However, with a 
further decrease in fertility, there will be fewer siblings in a family who will move out 
of the parental home to construct a nuclear family of their own, while the propensity 
of the elderly to co-reside with a married child will not decrease very dramatically in 
Taihe. Consequently, the pace of change in the shares of nuclear three-generation 
households will grow slower after 2010. Moreover, couple-with-children households 
- the so-called 'complete nuclear families' will remain the most popular household 
type in the entire period, although their share will gradually decrease after 2010. On 
the other hand, the proportion of incomplete nuclear families - lone-parent households 
- will not increase as significantly as it will do in Shenzhen SEZ. The probable 
explanation is twofold. First, the divorce rate in Taihe is lower, which will lead to 
fewer lone-parent families caused by divorce. Although its remarriage rate of divorced 
males is lower, Taihe's female remarriage rate is higher than that of Shenzhen SEZ. 
Given that after divorce most children will stay with the mother, the effect of these 
two differences combined is that there will be fewer lone-parent-with-children 
households in Taihe. Second, decreasing adult mortality will exert a larger effect on 
reducing the proportion of incomplete nuclear families in Taihe, since there is much 
less room left for a decrease in adult mortality in Shenzhen SEZ. 

Figure 12 Change in distribution of household type in Taihe, 1990-2040 
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Looking at the changes in the household size distribution (figure 6.13), it is clear that 
the shares of all size categories 1 to 5 will increase during the 1990s, whereas the 
proportion of 6+-person households will be the only household size category with a 
decreasing share. After 2000, the proportions of the smaller households - one-, two-
and three-person households - will continue to go up. The share of the two-person 
households in particular will show the greatest increase, and this will be the most 
popular household size type in the year 2040. In the meantime, the proportions of 
households with 4 and more members will continuously decrease after 2000, their 
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share dropping from about 66 per cent in the year 2000 to about 42 per cent in 2020, 
and further to less than 28 per cent in 2040. 

Figure 6.13 Change in Distribution of household size in Taihe, 1990-2040 
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6.4 Discussion and conclusion 
There is a growing demand for population projections for smaller areas at sub-national 
level. In many situations, forecasts are used as if they are accurate estimates. But that 
is not true. We emphasise, even at the risk of being too repetitive, that the future is 
uncertain, and that the probability that a population projection will come true is almost 
zero. However, there is the more positive expectation that the outcome of a successful 
projection will fall within a small confidence interval around the values predicted, 
with an acceptable balance between precision and reliability. 

Those who make demographic projections often offer advice on the basis of different 
kinds of knowledge, which might be called conditional. Demographers have always 
thought that they do their best to satisfactorily answer conditional questions, without 
saying what will actually happen in the future. However, many people, especially most 
users, very likely see these conditional answers as escape routes, since these users 
want to know what will really happen to the population in the future. Facing the 
public's and the users' desire for more precise information, it is important for the 
demographic forecasters to clearly remain conscious of and keep faith in what they 
truly can do, in order not to cause misleading of the readers. On the other hand, this 
should not be used as an excuse for evasively avoiding efforts to seek causal 
knowledge behind the statistical and mathematical operations of projection models. 
Although the projection is not necessarily a failure if the causal relations remain 
undiscovered34, it is desirable and essential for researchers, policy-makers, and the 
common reader to understand the mechanisms of the changes in the population. 
Therefore, our systematic analysis and discussions in the previous chapters on the 
socio-economic, political, cultural, environmental, and population and household 
changes in Taihe and Shenzhen in the past and their trends expected for the future all 

34 Keyfitz (1982) writes that observed regularities serve perfectly well for forecasting as long as they 
continue to hold, and that such successes as there have been in forecasting are based on observed 
regularities. It is not necessary to understand everything that has happened in the past to extrapolate the 
relevant series into the future. Statistical and mathematical methods applied to the birth, death, and 
migration series, making no reference to other series or to behaviour, up to a point circumvent the need 
for causal understanding. 
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serve the purpose of understanding the causal relations in order to make a more 
responsible and understandable projection. 

For projecting population and households in Shenzhen SEZ and Taihe, we employed 
the newly-developed ProFamy model in our research. As a macro-dynamic model, 
ProFamy allows us to integrate our knowledge on the causal relations between 
demographic rates and socio-economic, political and cultural factors into our work on 
the projection job, by making the necessary assumptions about the future changes of 
these demographic rates. But next to arguments of convenience and taste, the choice 
of ProFamy as our projection tool was also due to other appreciable features of this 
model. ProFamy can project households and population in a simultaneous and 
consistent way. It permits the projection of many characteristics of households and 
their members by using ordinary demographic data which are usually available from 
conventional data sources. A projection with Profamy covers both nuclear families 
and three-generation households, which is necessary when studying households in 
regions in developing countries like China. To our knowledge, ProFamy is the only 
model that meets the demands required by our efforts, which have resulted in what 
seems to be the first household and population projection for China at the local level. 

When preparing the input data, age-and-sex-specific transition probabilities of 
demographic events were carefully studied. When constructing the standard 
schedules, we tried to use as much as possible the available data for the research sites. 
However, due to data limitations we had to 'borrow' from some relevant studies and 
use some modelling approaches in estimating some transition probabilities. Although 
some mathematical models have been constructed in the demographic field, most of 
them cannot describe well the demographic events in China35. We preferred to use 
models and schedules constructed with direct reference to Chinese settings. For 
example, we used the sets of Chinese provincial and regional standard first-marriage 
and parity-specific fertility rates to exclude the period effects, and adjusted the 
observed cross-sectional data sets for our research sites, employing the Brass 
Relational Model and Zeng's simple method for deriving a and ß. Yang's provincial 
migration reasons model was applied to estimate the frequency distributions of in-
migration and out-migration. To solve problems of data shortage, some demographic 
indirect estimation methods were also used. 

After analysing and discussing the usually applied projection methods, we declined to 
use the traditional variants approach and the probabilistic approach (time series 
analysis, ex post error analysis, and expert opinion analysis), if not considered them as 
inapplicable in our research. Instead, we used the scenario approach for assumption-
making about the future course of the demographic parameters in our households and 
population projection. All demographic events relevant for household formation, 
expansion, and dissolution were treated, in a systematic theoretical framework (figure 
5.1), as approximate determinants, affected by socio-economic, political, and 
environmental factors and exerting their influence on household and population 
characteristics. These parameters were attentively and systematically studied and 
scrutinised, by considering the regional structural process which interacts with the 
internal and external input while bearing marks of both the past and the present, and 
by emphasising both continuities and alterations in the future. A parameter set for a 

35 One of the important reasons is, that usually situations such as that in China were not considered 
when demographers constructed these models, since the adequate data sets were not available for China 
until the release of the 1982 Census data. 
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scenario is obtained through assuming future courses of mortality, parity-specific 
fertility, marriage, divorce, remarriage, leaving the parental home, migration, sex ratio 
at birth, etc. Some of the parameters, such as age at marriage, age-specific fertility, 
migration, sex ratio at birth, and mortality, were directly derived from ample data and 
studies for the research sites, while others, like divorce, remarriage, and leaving the 
parental home, had to be indirectly estimated based on relevant data available for 
comparable regions, mostly for China as a whole. With respect to expected future 
changes, experiences in and knowledge from comparable and advanced social settings 
were drawn upon. 

Because China has experienced dramatic socio-economic and demographic transitions 
during the past several decades, and because changes may even be more spectacular in 
the future (especially in some of its regions), the postulate of 'stationary' for 
population projection can be seriously challenged. Moreover, household projection at 
the local level, which involves extensive amounts of variables and work since it 
involves a more flexible and changeable background, introduces additional difficulties 
to do the job. In a sense, we have acted as the marksman who chose to face an erratic 
target. In addition, data limitations are always a problem in this type of research, so 
that consequently our research draws on knowledge and indirect estimation from other 
relevant studies. Fortunately, plenty of data enabled us to attentively study the 
parameters and standard schedules of age-specific fertility, first marriage and 
migration, which are indicated as the most important determinants affecting the 
forecasting errors in household projections at the local level. Other parameters and 
standard schedules could also be reasonably estimated and assumed. One of our 
biggest causes of regret is that we failed in projecting rural-urban-specific households 
and population, due to data limitations in Shenzhen, and small urban population size 
for projection of complex household characteristics in Taihe. However, and despite 
the fact that we could not include the non-SEZ part of Shenzhen, we are still happy 
that we could draw a comparison between Shenzhen SEZ, as one of the most rapidly 
developing regions, and Taihe county as a whole, as a representative of China's 
backward and agrarian regions. On the other hand, we could consider the interaction 
between the urban and rural populations of Taihe whenever we assumed its change in 
urbanisation in order to combine the effects of urbanisation into an assumed future 
change of a parameter for the county as a whole. Fully aware of the fact that we are 
not 'predicting' all the tiny and subtle changes in the households and population of the 
research sites, we certainly are not disappointed by the compromise we found between 
our academic ambitions and the limitations in data and methodology, and obtained 
results which, fortunately, are quite reasonable and explainable. 

Our projection shows that, in the 50 years between 1990 and 2040, both Taihe and 
Shenzhen SEZ will experience a continuous population growth, although the rate of 
growth will slow down in the longer term. Despite the fact that the fertility rate will be 
higher in the underdeveloped Taihe in the whole period, its population will go up 
moderately because of its continuous net outflow of migration; Shenzhen SEZ will 
keep its population growth even though its TFR is much under replacement level, 
because of its net in-migration flow and the momentum of its special population 
structure. In a sense, our comparison always was between an underdeveloped region 
with higher fertility but with net out-migration, and a developed region with lower 
fertility but net in-migration, while both will reach a kind of demographic balance in 
their population sizes and structures. The output of our projection indicates that both 
Taihe and Shenzhen SEZ will undergo an accelerating ageing process, and with the in-
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migration decreasing in Shenzhen SEZ, the pace of its population ageing process will 
be apparently enhanced after 2010. The changes of the population structures in both 
research sites require more attention from their policy-makers. 

The increase in the number of households will obviously exceed that of population in 
both Taihe and Shenzhen SEZ, particularly in the later part of our projection period. A 
basic decomposition approach indicates that demographic factors will play a more 
important role in household change in the earlier stage, while behavioural changes in 
family formation and independent life-style will exert more influence in the later part 
of our projection period. Particularly, the effects of change in population structure on 
household change will show a decrease, while the effects of population growth will be 
more stable. Demographic and non-demographic factors combined, both Taihe and 
Shenzhen SEZ will show a trend of 'household dilution' or 'household atomisation'. 
Household types will be simplified, household size miniaturised. To a great extent, 
this going together of household simplification and miniaturisation in both Shenzhen 
SEZ and Taihe will be observed, while the differences between Taihe and Shenzhen 
SEZ, and the differences between the two places in China and places in the Western 
societies will remain. 


