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Preface 

Five years ago, before I came to Amsterdam, my knowledge of the Netherlands was so 
limited. The most impressive picture of the country I had seen was in the textbooks of the 
secondary school: groups of black-and-white cows leisurely scattered on the carpet of 
green grass, above them the blue sky with floating clouds. Of course, the stories of Dutch 
people creating land through blocking the seawater were another part of the body of 
information. Undoubtedly, this information was correct. However, if I had not been here, 
I would never have tasted the breath-taking beauty of six million tulips on the 80 acres of 
land in the Keukenhof. I would never have understood the meaning of "Venice of the 
North" for Amsterdam. I would never have believed my eyes that were surprised by the 
many barges and canal boats that seem to be sailing along above you while cycling along 
the road, never have caught the sight of miles of windmills working along the bank of the 
seacoast. If I had not been here, I would not have felt the astonishing elegance and 
splendour of the works of Van Gogh, Rembrandt, and many other Dutch masters. And I 
would not have experienced the hospitality and friendship received from the sanguine, 
liberal Dutch people ... All in all, I would not have had the chance to apply for a doctoral 
degree from the University of Amsterdam. 

All these experiences turned out to be possible when suddenly I was selected by Peking 
University as a visiting scholar for studying abroad in 1994. Among the available 128 
host institutions in more than 40 countries, my director, Prof. Zeng Yi, at the Institute of 
Population Research, Peking University, suggested me to apply for the University of 
Amsterdam because he knew "a good professor" - Prof. Kuijsten - there. Today, I must 
say that I happened to make a right and wise decision five years ago. That I refer to the 
decision as a right one is not only because I enjoyed the amenities of this land, and met 
the "good" people. It is also because I could field-test the important Chinese traditional 
belief: "there are other hills whose stones are good for working jade" - other people's 
good qualities or knowledge through which one can remedy one's own defects. 

In my childhood, I was proudly taught that China is a country with a vast territory and 
abundant resources. However, it was very soon that we understood the difficulties for 
China to meet the challenge of socio-economic development, facing the great pressure 
caused by its huge population size. "How to cope with the problems?" and "What will 
and could happen to this land and the people in the future?" were the questions that 
perplexed and distressed me. The experiences and achievements of the Dutch taught me 
lessons and gave me encouragement to work for better answers to these questions. 

The population-environment interaction has always been an important topic in the history 
of mankind. The Netherlands is the model society where people strive for surviving and 
developing, by tremendously changing the natural endowments of the land. More than 
half of its territory was snatched from the sea. Nowadays, the Netherlands is one of the 
most densely populated countries of the world, while it has remained one of the most 
important exporters of agricultural products and a developed country where people enjoy 
a high standard of living. In its long history of coping with contradictions between 
population and environment, Dutch society has constructed a rich body of theoretical and 
practical knowledge on harmonising the relationships between human beings and the 
environment. I hope that I have absorbed and learned something from here. 
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Although I cannot say that I have found out the solutions to the questions that perplexed 
and distressed me years ago, after five years of study, however, I have more confidence 
today in believing that it is possible to solve these problems. My studies and research in 
these years enable me to understand more about the population-development-
environment regime; in the meantime, I wish that they could add some new useful 
information to the body of knowledge in this field. 

For making it possible to finalise this research and this doctoral dissertation, there are 
many individuals and institutions I should acknowledge. The list could easily be 
exhaustively long. Therefore, I would like to mention the following institutions and 
persons: 

My immense thanks extend to my home institution - the Institute of Population Research 
at Peking University (IPRPU), for providing me the chance to study abroad and allowing 
me to continue my study leave. During my two years (1995 to 1997) of research and 
fieldwork in China, my colleagues have provided me with unreserved support. My 
colleagues at IPRPU Prof. Cai Wenmei, Prof. Zheng Xiaoying, Prof. Liu Yuzhi, Dr. Lu 
Jiehua, Mr. Liang Zhiwu, Dr. Liu Guiping, Dr. Liu Hongying, and Prof. Li Yongping 
were always willing to help me. I always remember the trip with Prof. Cai Wenmei and 
Mr. Chen Bomin during our field work in the Pearl River Delta. They forgot their senior 
age and their physical limitations, and worked harder than youngsters. Of course, I 
benefited a lot from the co-operation with Dr. Lu Jiehua and Mr. Liang Zhiwu during the 
fieldwork in the Pearl River Delta and the Jitai Basin. I want to tell them: I really enjoyed 
working with you. 

For the fieldwork, I have to express my appreciation to the people of the institutions at 
the national, provincial, municipal, county and township levels. Thanks for your help, 
your hospitality, and your friendship. 

I am grateful to the US National Academy of Sciences and National Research Council 
and the research project team "The interaction between population growth and land-use 
change" they supported. I was involved in this team as a research member. With their 
financial support, I attended the workshop "The relationship among population growth, 
consumption, and land use change in China, India, and the United States" in October 22-
30, 1997, Tallahassee, Florida, USA. The financial support from the Population Council 
was one of the crucial sources for my study. I would like to thank the board of the 
Council who honoured me with the reputable scholarship for the year 1997-1998. Ms. 
Jude Lam, the Fellowship Co-ordinator, helped me through the whole year. Not only did 
she help me with all the matters concerning my fellowship, she also gave me good advice 
in other aspects. Her suggestion that I should not just focus on research, but also make 
life more enjoyable, was so important for the years of my staying abroad alone. 

My earnest gratitude should be extended to the Max Planck Institute for Demographic 
Research at Rostock, Germany, directed by Prof. J. Vaupel, that hosted me in the year 
1997-1998 with its unreserved help by putting its resources at my disposal. To my 
colleagues there: Ms. Wang Zhenglian, Dr. Wu Deqing, Dr. Yang Jingli, Prof. Ma 
Zhongdong, and Mr. Tan Qihua, I would like to let you know that I really appreciate your 
help and enjoyed the days working together with you. The same I would like to say to my 
colleagues and friends inside and outside the Max Planck Society at Rostock: Dr. 
Nuthmann, Ms. Vaupel, Dr. Fleischhacker, Dr. Kohier, Ms. Heeg, Ms. Splettstusser, Ms. 
Katke, Michaela Bubenheim, Kernel Langhammer, Antje Gosselck, Heidi Janda, Dr. Liu 
Xuemei, Dr. Lu Suqin, and many others I will never forget. 



Preface vii 

The Office of Foreign Relations of the University of Amsterdam was very helpful in 
every phase of my stay in Amsterdam. Ms. Marjan Kuiper offered me great help with her 
professional efficiency and warm-hearted sincerity. The Foundation for Women's Studies 
of the University of Amsterdam provided me a scholarship with which I could extend my 
study at the UvA for four months after my visiting scholarship stay in 1995. 

I am especially grateful to the Faculty of Environmental Sciences of the University of 
Amsterdam, and its research institute Amsterdam Study Centre for the Metropolitan 
Environment (AME) for providing and extending its support for bringing the study to its 
conclusion. Prof. Salet, Mr. Van der Vaart, Ms. Karin Thomas, Mr. Haari, Mr. Andri 
Harianja: your help made my research and life in Amsterdam possible and easier. I am 
immensely grateful to my colleagues of the Social Demography Group in the Faculty of 
Environmental Sciences: Henk de Gans, Anton Oskamp, Willy Bosveld, Henk de Feijter, 
Cecile Wijsen, Evelien van der Ploeg, Mariana Irazoqui Solda, Ingrid van Zelm, Maite 
Rodai. I benefited so much from their help, suggestions, and especially their down-to-
earth criticism. Hans and Luis shared not only the office room with me, but also jokes, 
drinks, and dinners in the last year of my stay in Amsterdam. 

My warmest gratitude goes to my promotors Prof. Anton Kuijsten and Prof. Zeng Yi. I 
am indebted to Prof. Kuijsten for his unreserved involvement and interest in the research 
from its commencement to its completion. It is beyond my capacity to express my 
appreciation for his encouragement, inspiration and corrections. I will never forget his 
two visits to Rostock in 1997 and 1998, at a time when he was encountering immense 
personal difficulties. Besides his constructive suggestions and intellectual inspiration, his 
immediate pulling me back from the pressing cars at Doberanerplatz, Rostock will 'also 
remain in my mind. It is no exaggeration to say that this whole book is fraught with his 
painstaking effort. Before his corrections and enrichment of my English, I hardly had the 
courage to present it to the reader. Of course, I know that his wife Ine is always the one 
behind this help. Therefore, sometimes I told Prof. Kuijsten that I had a third supervisor 
He knows what I meant. 

Prof. Zeng Yi is the one who witnessed all my progress in the field of demographic 
research. His instructions, recommendations, help, and understanding were the driving 
force and the key support to make this research possible. No matter how busy and how 
far away he was, he always gave priority to answering my emails, faxes or phone calls 
concerning the difficulties encountered in my research. As it is expressed according to a 
Chinese traditional belief: he who has ever been a teacher, even for one day only, should 
be treated as a father. Prof. Zeng, you will always remain my respectable teacher and 
dearest friend. 

Last but not least, I dedicate this book to my wife Fei and my daughter Baobao. In one of 
their most popular songs, Chinese people express their recognition to their spouse by 
singing "half of the medal belongs to you, and half to me". I speak with full conviction 
that without Fei's understanding and support I would never have finished the book. With 
great courage, Fei endured our separation during these years, facing enormous social and 
economic hardships. Finally, she is with me in Amsterdam now. We are curious to know 
whether Baobao, who is three years old now and staying with her beloved grandparents, 
will recognise her papa when we reunite in a few months, after two and a half years of 
separation ... 

Amsterdam, October 1999 

Jiang Leiwen 
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1 Introduction 

In the past two or three decades, there has been significant development in two sub-fields 
of demography, i.e., regional demography and family demography. Reasons for this 
development are mainly connected with the tremendous needs because of social change 
and increasing requirements in people's daily life, on the one hand; and, on the other, the 
advancement of demographic research and the enhancement of methodology and 
technology in the scientific world as a whole. 

1.1 Developments in regional demography and regional studies 

Two of the basic commitments of mankind are, firstly, to better understand the 
relationships between man and his environmental challenges and the relationships 
between man and society; secondly, to harmonise these relationships. To a large extent, 
perhaps, this should be the goal of human existence. Although human beings have been 
striving for this generation after generation, the pledge is still far from fulfilled. One of 
the most important obstacles can be attributed to the fact that the world in which 
mankind is living is not uniform. Society is pluralistic, is a mosaic of people with varying 
characteristics structured in diversified patterns and groups. Consequently, a variety of 
subjects of sciences have been developed in the quest for regularity underlying various 
events. Moreover, to deal with the challenges posed to a certain society at a certain place 
on the globe and with the response given by the society, the importance of regional 
studies has grown. 

If the world were uniform in natural feature and in form of society, there would be no 
need for regional studies. Rather than a perspective of world-wide uniformity, whether 
this is topographical, cultural, social or political, regional studies presupposes a 
perspective of a pluralistic world. Given its focus on the study of differentiation between 
areas, regional studies in this way both sticks to its basic subject matter and gives its 
unique contribution to the study of pluralistic societies. Furthermore, a central human 
value is freedom, which may be defined as the right of individuals to be different from 
each other. By studying the differences, regional studies is actually emphasising the 
importance of freedom. This is the virtue, in our view, of regional studies, which 
currently attracts more and more interest from both the scientific world and the world of 
pragmatic policy. 

Regional studies has attracted growing attention of demographers. Three reasons for this 
can be given. First, scientists must be more attentive than before to regional and local 
variation and differences, because the problems and conditions for planning are not the 
same everywhere, and it is the specifics of place that should be our guide. Second, the 
increasing presence of organised civil society in public decision-making is a salient 
phenomenon in public life of cities and regions: regions, cities, and neighbourhoods are the 
places where meaningful citizen participation can take place, rather than at super-ordinate 
levels. Third, regions and localities are the sites of people's everyday lives. National and 
super-national space is more typical for corporate action and super-ordinate bureaucracies, 
but it is not the level at which ordinary people can exert much influence on events. Ordinary 
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people rather do affect the sites where they earn their livelihood and where their daily lives 
unfold. 

Practically, applications of regional studies have been conducted in various communities 
and fields, apart from their intellectual contribution to a better understanding of the 
demographic, economic, cultural and social problems of a real or a conceptual region. The 
applications can be categorised into three main uses: to improve the co-operation of 
different regional elements by administrative régionalisation; to deal with special regional 
problems; to use the regional study as the basis for planing (Mazur, 1983). 

Being aware of between-region discrepancies and their theoretical and pragmatic 
importance, regional studies since the 1970s has received growing concern and has made 
significant epistemological and methodological advancement in the field of demography as 
well as in other fields such as geography and economics. 

With regard to the spatial dimension in demographic research, demographers use different 
terms to label this sub-field. One can briefly categorise the variety of terms into three labels: 
'population geography', 'spatial demography/population', and 'regional demography'. It 
may be easier to draw a line between the first label and the latter two, than between the 
second and third one. In general, population geography has tended to emphasise the study of 
migration and of the distribution of population over space; whereas both spatial 
demography and regional demography systematically address the determinants and 
consequences of spatial population systems (Ter Heide and Willekens, 1984), seen as acting 
against a comprehensive social, economic and environmental background. Woods and Rees 
(1986) state that spatial demography differs from population geography mainly in terms of 
its equal emphasis on mortality, fertility and migration as the components of population 
change and distribution, in its use of statistical and demographic methods, and in its multi-
disciplinary approach. However, to our knowledge there is no distinctive and intrinsic 
difference between 'regional demography' and 'spatial population/demography'. Having 
been given different names, such as 'spatial population analysis' (Rees and Wilson, 1977; 
Willekens and Rogers, 1978), 'spatial demography' (Woods and Rees, 1986), or 'regional 
demography' (Congden and Batey, 1990), to mention some authors, whatever its name this 
branch of studies is concerned with describing the structure and evolution of human 
populations not only within the age-time framework of single-region demography, but also 
in terms of space (Rogers, 1975). It goes beyond the closed or open single-region models, 
by allowing for gross migration flows, both internal to the system and external, and by 
including their contribution to the past evolution and to future projections of the growth of 
regional populations (Rees and Wilson, 1977). 

In our research, we prefer the label 'regional demography', in order to be consistent, on the 
one hand, and, on the other, to insist that the research is built upon a concrete base of real 
regional entities. 

On the basis of studies of many demographers in this field, multiple distinct though related 
strands in regional demography can be distinguished. Firstly, according to Woods and Rees 
(1986) the analysis of spatial and temporal patterns in demography has a long history and 
represents a particularly influential line of inquiry. By employing the methods of simple 
classification and ecological correlation and regression, it stresses the importance of 
regional variation in population characteristics, in providing clues to underlying social, 
economic and cultural determinants. Secondly, regional demography deals with modelling 
of the components of past and future regional population growth paths. Since Andrei Rogers 
and his collaborators pioneered in multi-regional and multi-state demography, 
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demographers have underlined the significance of regional differentials which underlie the 
often considerable variation in regional components of demographic change. The third 
strand is concerned with the estimation of regional demographic patterns from faulty or 
inadequate data, and therefore is particularly appropriate for statistically underdeveloped 
countries. Advances in this area are clearly related to the development of model life table 
systems and the application of indirect estimation techniques. 

More recently, some new developments have been advanced in regional demography. For 
example, the development of demographic information systems for local planning is even 
more closely tied to other developments in the methodology of regional demography. Given 
that the impetus to analytical research is frequently provided by problems of policy with 
regard to the spatial distribution of population, housing and employment, regional 
demography is playing an important role, for example, in contributing to the development of 
policies to reverse population and employment losses in particular regions or in inner 
metropolitan areas, and in attempting to match local and regional dwelling supply with 
anticipated trends in household formation and dissolution. Moreover, interest and practice 
in regional demography have expanded to a broader context, by exploring economic-
demographic interactions and by assessing their implications for spatial population 
redistribution and for the parameters describing such a redistribution (Plane, 1988). Another 
development in regional demography is the discussion focused on the extent to which 
parameterised rather than observed rates can be used to represent the extensive sets of rates 
involved in multi-regional models, so that the full model is replaced by sub-models 
expressed in relatively few parameters. Finally, and more directly related to our current 
research, much attention has been paid to the links between regional population and family 
and household modelling and projection. It has been argued that family formation has been 
neglected in regional analysis. With growing awareness of the fact that many micro-
decisions treated as occurring at the individual level are in fact taken in household units, 
their importance in several contexts, such as housing demand forecasts, residential 
relocation, fertility and welfare policy analysis is often a field of great debate in regional 
demography. This issue will be discussed in more detail in the next section. 

1.2 The development of family demography 

1.2.1. The family rather than the individual as the more frequent and rational decision
making unit 

Conventional demographic research starts at the level of the individual as the unit of 
observation and analysis. The total number of population simply equals the aggregate of 
individuals in the population; population composition simply results from aggregating 
individuals who share the same attributes. However, behaviour or decision-making which 
gives rise to the observation of such statistical events are in most cases not acts of the 
individual as an isolated person. To a very large extent, family constitutes the institutional 
setting which always and everywhere conditions individual decisions and behaviour. 
Therefore, currently, more and more demographers emphasise the role of family or 
household as a useful bridge between individual lives and collective behaviour, mediating 
between impersonal social structures and individual behaviour. 

However, till the late 1980s at least, family and household demography has been treated 
in a 'step-motherly fashion' (Kuijsten and Vossen, 1988). Keilman and Keyfitz (1988) 
attribute this traditional demographic preference for using the individual as the unit of 
analysis to the following reasons: (1) the methodology is well-known from conventional 
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analysis of population dynamics; (2) data on individual events are produced more often 
than those on household processes; (3) it is much easier to define and classify individual 
persons than households; (4) an individual experiences birth and death only once, 
whereas a household may 'be born' and may 'die' more than once. Although modelling 
individual behaviour has these advantages, it has been argued that sticking to taking the 
individual as the unit of analysis has inevitable drawbacks, given that most decision
making is done in the family, behaviour of family members often being interrelated. 
Particularly when dynamic behaviour in the sphere of household formation and 
dissolution is studied, the issue of selecting the family as the proper unit or linking 
individuals with family households for analysing and modelling is even more important. 

Moreover, it has been argued that selecting the individual as the unit of observation, 
analysis and modelling implies that we assume that the properties of the whole (family) 
can be understood through the dynamics of its elements (individual family members), like 
Kuijsten (1986) when he suggests that the family, as the primary group of research, 
should be used as a 'molecular' unit over the 'atomic' individual. However, in quantum 
theory, the relationship was reversed at the beginning of this century: physicists now 
believe that the parts (atoms, particles) show different properties depending on the 
experimental context. They interpret nature not as a mechanical universe composed of 
fundamental building blocks but rather as a network of relations; and ultimately, there are 
no parts at all in this interconnected web. Whatever we call a part is merely a pattern that 
has some stability and therefore captures our attention. Thus, the whole is primary and, 
once you understand its dynamics, you can then derive the properties and interactions of 
the parts. It is believed that this new paradigm applies to all sciences where systems 
thinking is used, not just physics. Keilman and Keyfitz (1988) argue that if this thesis 
applies to demography, then the preference for analysing the individual only might 
become outdated sooner or later. And in order to understand the behaviour of the 
individual, one should study the network of relations between individuals within the 
context of family or household. 

1.2.2 Advances in theory and methodology of family demography 

To a large extent, the rapid growth of family demography is a reflection of the increasing 
attention paid to the choice of the appropriate unit of analysis in the theoretical approach 
of demography. More and more demographic studies demonstrate that demographic 
processes are largely depending on the family situation of the individuals involved; for a 
wider range of human behaviour in society, the family plays the key role in decision
making. Therefore, developments in number and composition of households are crucial in 
understanding many societal trends and phenomena. Meanwhile, new trends in the 
evolution in number and composition of family and household in Western societies have 
attracted much attention of demographers and other social scientists and policy-makers, 
as well as of wider public audiences. These new trends largely reinforce the intention of 
international institutes (for example, IUSSP, CICRED, EAPS, to mention only a few) as 
well as individual demographers engaged in the study of families and households. It can 
be observed that the scientific community involved has managed to achieve balanced and 
all-round progress in theory, empirical analysis, and formal modelling in this field (Van 
Imhoff et al, 1995). Since the late 1970s, a growing number of review articles and 
collections of papers have delineated the field, developed the methods of description, 
analysis, and modelling, and presented results that have enriched the discipline with a 
better, albeit still far from complete, understanding of current processes of family and 
household dynamics (Burch, 1979; Bongaarts, 1983; Brass, 1983; Ryder, 1985; Bongaarts 
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et al., 1987; Keilman et al, 1988; DeVos and Palloni, 1989; Grebenik et al., 1989; 
Berquo and Xenos, 1992; Van Imhoff et al, 1995; Zeng et al, 1997). 

1.3 The importance of regional and family demography studies in China 

Although internationally substantial progress in the field has been achieved, in China 
family demography is still in its infancy, while regional demography has not really started 
yet. The reasons for this situation are manifold. From one point of view, they closely 
relate to the historical course of development and research patterns and focuses of 
China's demography. It is well known that demography in China was re-established in the 
1970s when the government was aware of the population crisis and decided to implement 
a family planning policy. With great help from the international demographic community, 
China set up a big number of institutes of demography and population studies in 
universities, academies of social science, and many other central and local government 
offices. Many of demographic researchers were trained and educated abroad or in the 
country. Demography enjoys a comparative privilege of freedom in research activities 
over other social science topics, a privilege provided by the government given the 
fundamental national policy of family planning (Greenhalgh, 1992). It is also just because 
of the fundamental national policy of family planning that most of the research efforts and 
resources are highly, if not exclusively, concentrated on fertility, birth control, and at 
present on reproductive health, while other fields of research are considerably 
underdeveloped. As China has achieved great successes in population control and overall 
fertility has already dropped to the vicinity of replacement level, the concentration in 
research on fertility and birth control has gradually been released, although family-
planning-related topics are still appreciated. However, inertia of researchers and 
difficulties in methodologies and data accessibility became the biggest barrier which 
hinders Chinese demographers to shift their research topics to catch up with 
contemporary progress in international demography fields. Therefore, it is not because of 
lack of necessity or requirements in China that research on regional demography and 
family demography is backward and not widely conducted. Just to the contrary, Chinese 
society actually could provide a tremendous stage and space for regional demography and 
family demography to play a great and important role in theoretical and practical 
approaches. 

1.3.1. The family is one of the most important constituent parts in Chinese society 

In China, with its long history of Confucianism, the family has played an important role 
in all aspects of economic and social life. Along with the two thousand years long history 
of feudal agricultural society, the peasant household kept its place as the self-sufficient 
organisation in which family members provided for most of their needs through division 
of labour and co-operation within the family. Therefore, a description of traditional 
Chinese families makes it clear that they operated as corporate units owning property, 

In general, family is a basic social institution, a primary group, the members of which are related to each 
other through bonds of consanguinity, conjugality, or adoption, share meals together, and support each 
other. Household is more often used as a statistical and administrative unit in which a group of people 
usually lives together, not necessarily having a consanguine, or conjugal, or adoptive relationship. Although 
the definitions of household and family are distinctive, for practical administration and for statistical 
enumeration in China household is often considered as a basic family unit. In our discussion too, family and 
household are considered as corresponding with each other. 
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pooling income, and maximising collective welfare. Not only was the family the primary 
group of society, the whole nation was considered as an amplified family where the 
emperor was appraised as the father (junfu) of all subjects under his rule. Accordingly, 
regions at different administrative levels were all considered as families of different sizes 
within the whole 'nation family' (guo jia). Local administrators were recognised as 
'parent officials' (fu mu guan). All government policies were aimed at and implemented 
through the family. As a result, the individual basically had no value for its own sake, 
unless attributed through the family. 

Traditionally and ideologically, the patriarchal extended family was regarded as the ideal 
and as the vehicle for prosperity. Both economic interests and ideological beliefs were 
strong forces to hold kin together. The most important function of a family was the 
continuation and proliferation of the paternal lineage. Marriage and parenting children 
were regarded not only as important steps in life, but also as expansion of the family and 
as essential duties for loyal family members. Bearing offspring, especially sons, was 
regarded as the primary obligation of young couples toward the family. Four or five 
generations of kin living under the same roof and headed by the senior patriarch was 
considered the ideal pattern. In order to keep a big family, except in very special 
situations, migration of the young generation was highly dispraised - 'not mobile far 
away from home when the parents are still alive' (fu mu zai, bu yuan you). This also 
intensified the flow of intergenerational support and served as the system of elderly 
support which assured that the old parents could have support within the family from 
their sons. This elderly support system is described by Fei Xiaotong (1983) as a 'feedback 
support system', in contrast to the 'sequential support system' of modern Western society. 

The founding of the People's Republic led to tremendous transformations in the nation's 
socio-economic system, transformations which were also accompanied by institutional, 
cultural, and demographic change. The active administrative interventions from the co
operative movement in the early 1950s up to the formal demise of the commune system 
in 1983 disrupted traditional methods of household economic organisation. However, it 
was not simply the case, as many predicted, that the new system destroyed the traditional 
Chinese family. On the contrary, many key policies actually stabilised and strengthened 
the family. The huge mortality decline and the severe restrictions on internal migration 
permitted more Chinese parents and children than ever before to realise core ideals of 
traditional Chinese families. Meanwhile, the philosophy of filial piety including not only 
respect for older generations but also responsibility of children to take care of their 
parents was clearly stated in the marriage law and the Constitution of China, thereby 
strongly sanctioning the co-residence of parents with the younger generations. With the 
shift away from collectivisation and towards entrepreneurship and privatisation after 
1978, the economic reforms in the rural areas dismantled the commune system and 
subcontracted farmland to individual families. The economic function of the family was 
highly strengthened. Families considered it an advantage to have some members working 
on the farm while others travelled to towns to work in newly developing industries and 
markets. Studies suggest that such diversification of the household portfolio and spatial 
mobility can thus be regarded as ways of spreading, and thus minimising, risks. Such 
families which have sent out one or more members to work in different places have been 
labelled 'expanded families': spatially dispersed, but functionally united (Mallee, 1997). 

The importance of continuation of the patrilineal family is still deeply implanted in the 
minds of most people. Moreover, the lack of social security for the elderly in the rural 
areas, where about 75 per cent of the population is located, reinforces the preference of 
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people to have as many children as possible and as early as possible, preferably sons. All 
this serves to explain the difficulties and controversies from the moment when China 
introduced its family planning policy, especially in the rural area. 

In comparison, traditional familism is comparatively weaker in the more modernised 
urban areas. However, recent research in different regions of China shows that the 
corporate character of the family is still strong, and that individual property rights are 
subordinate to those of the family as a whole. Even when income is generated from 
different sources, it is pooled and allocated according to joint interests. While a number 
of scholars (e.g., Becker, 1981; Burch, 1980) suggest that parallel to modernisation there 
is nuclearisation of the family, the extended patriarchal family has clearly remained the 
ideal in both rural and urban China. Paradoxically, the latest Census shows that the joint 
family is even more prevalent in cities and towns than in the rural areas (Jiang Leiwen, 
1995). 

From the discussion above it is not difficult to draw the conclusion that taking the family 
as the unit of observation and analysis is particularly important in China. Without that, 
demographic processes and other social phenomena would be less understandable. 

1.3.2 Regional disparities are tremendous 

As the most populous country in the world, China is one of the nations with the biggest 
variations in natural geography, human resources and economic and social development. 
The famous demo-geographic dividing line developed by Professor Hu Huanyong 
describes the degree to which China's population is unevenly distributed. If a straight line 
were drawn in 1935 from Aihui in the north-eastern Heilongjiang Province to Tengchong 
in the south-western Yunnan Province, thus dividing the country into a south-eastern and 
a north-western part, the former, covering an area of about 4 million square kilometres or 
36 per cent of the total territory, was inhabited by 440 million people, or 96 per cent of 
China's population at that time, while the north-western half, accounting for 64 per cent 
of the total territory, was inhabited by 18 million people, or only 4 per cent of the nation's 
population (Hu, 1935). In order to change this concentration of the population in the 
maritime areas, the Chinese government adopted a series of measures after the 
establishment of the People's Republic of China. However, owing to natural (topography, 
climate, and resources), economic, and social factors, the uneven population distribution 
remains a major problem of China today. According to the results of the four Censuses 
held in 1953, 1964, 1982, and 1990, no fundamental change in the distribution of 
population has taken place. 

The regional disparities in socio-economic development in China are as profound as those 
in population distribution. As a result of long and uneven development processes, China 
was a large semi-colonial country with uneven political and economic development 
already before the foundation of the new China. At the beginning of the existence of the 
People's Republic of China, unevenness in economic development between different 
regions, and regional disparities in development level, were very pronounced. Seventy per 
cent of national industries were concentrated in the coastal regions, and 30 per cent only 
were scattered over the inland regions. During the First Five Year Plan period (1953-
1957), the total relative disparity coefficient in the regional per capita national income 
was 65.6 per cent. Despite the implementation of an equilibrium development strategy by 
the central government in the 1950s and 1960s, the development gap in the country (both 
relative and absolute) has followed a widening trend. The total relative disparity 
coefficient in regional per capita national income rose from 74 per cent in 1963-1965 to 
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81.3 per cent during the Third Five Year Plan period (1966-1970), up to 94 per cent in 
the Fourth Five Year Plan period (1971-1975), and further up to 98.1 per cent during the 
Fifth Five Year Plan period (1976-1980) (Hu, 1995). 

Since the introduction of the policy of reform and opening-up in 1978, all regions of 
China have made much progress and have become much richer as compared with the 
past. The relative disparity in terms of per capita GDP narrowed from 1978 to 1990, 
while the absolute disparity widened steadily. However, after 1990 not only the absolute 
but also the relative disparities among regions began to expand again. During the process 
of high-speed economic growth, the economic growth rates varied greatly from region to 
region; the absolute income gaps between different regions have widened. China has 
become the nation with the biggest regional discrepancies, larger than those in former 
Yugoslavia or India, bigger even than the maximum that has been observed in the history 
of China or the developed countries (Hu, 1995). This has become one of the grave 
challenges to China's economic development, social stability and national unity and has, 
therefore, aroused extensive concern and worries in the country. 

Huge socio-economic development gaps can be observed not only between regions, but 
also between rural and urban areas within regions. Actually, the discrepancies of 
development levels between regions are largely interrelated with their different 
urbanisation levels. China is known as a dual society. About 75 per cent of the population 
lives in rural areas where the level of development is far below that of urban China, in 
which about one-fourth only of the population lives. In addition to a better economic 
situation, Chinese urban residents enjoy about 14 kinds of privileges over rural residents. 
These privileges include employment opportunity, education opportunity, health care, 
labour insurance, housing accommodation, retirement insurance, as well as other social 
welfare and public facilities. To narrow the gap between rural and urban has been one of the 
major ideological tasks of the Chinese government. However, in practice rural residents 
were for a long time in a disadvantageous and expropriated position after the founding of 
the new China. Price scissors in the exchange of industrial products for the agricultural 
products were one of the most important means for the nation to collect funds for 
investment in industrialisation. And the rural areas were treated as pooling ponds to hold the 
surplus labour force. In fact, the underemployment problem was extraordinarily serious in 
the rural parts. As the economic reform was started from the rural areas, the household 
economic responsibility system aroused the peasant's enthusiasm for production. The 
seriously distorted prices of agricultural products were gradually adjusted to their actual 
values. Consequently, the per capita income of rural residents significantly increased during 
the early 1980s. However, after the subsequent implementation of reforms in the urban 
areas, the narrowed gap in per capita income between the rural and the urban areas started to 
widen considerably again. Together with these differences and other aspects, e. g. life-style 
and working style, residents of rural and urban areas show big differences in the ideational 
determinants of fertility behaviour and family formation. 

After the Chinese government released the severe restrictions on internal migration in the 
mid-1980s, China has experienced a striking increase in migration, accompanied by 
urbanisation, over the past decade. The mobility surge reflected the mounting population 
movement following de-collectivisation of agriculture and economic deregulation across the 
country after 1978. The expanded coverage of demographic and economic forces in 
statistics consequently has given rise to what Chinese officials and demographers label as 
'floating population', a catch-all category which includes construction workers, itinerant 
crafts-persons, hawkers of clothing and consumer goods, peddlers of farm products, and 
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young rural women and men seeking a service job in a private household. No precise 
estimates of the magnitude of this floating population are available, but authorities have 
estimated their number at 80 million on an average day. There is yet no way to ascertain the 
length of their stay in the urban areas, but a huge proportion of them - and their children -
may very well stay in the cities for ever. 

Compared to the national urbanisation and migration level, the more urban and developed 
areas in the eastern maritime provinces and municipalities tend to have more non-permanent 
residents per 1,000 permanent residents. These non-permanent residents most likely are 
migrants who moved to cities and towns from the countryside, in particular from the 
hinterlands or western border provinces and autonomous regions. Both urbanisation and 
migration, with their selectivity of population flows according to age, sex, educational level, 
etc., will inevitably contribute to increasing between-region differences in age, sex and other 
demographic structures, which will eventually affect regional family characteristics. 
Between-region variation of natural and socio-economic circumstances on the one hand, 
and of family planning policy as well as other policies on the other, has already contributed 
to the current situation and tendencies of change in regional family size and composition, 
through the proximate determinants of family formation, expansion, and dissolution. A 
large number of studies provides evidence that differences in socio-economic development 
level, family planning policies, migration level, and ideologies of fertility and family 
formation have brought about sharply different demographic regimes across regions and 
between rural and urban areas within the regions. China's regional disparities in social, 
economic, and political situation are closely correlated with their demographic processes 
and family formation and dissolution regimes (Jiang Leiwen, 1995). 

Furthermore, the growing population base in China has generated serious difficulties in 
providing sufficient food, employment, housing, health care and the like. Additionally, 
and more importantly, economic development and modernisation have exerted a far more 
insidious and injurious impact on resources and environment. Although almost all regions 
are suffering from environmental problems, their degree of seriousness and the sorts of 
problems differ across regions according to their specific economic development levels, 
levels of industrialisation and urbanisation, and demographic characteristics. With 
different population features and distinct socio-economic activities, regions envisage 
specific problems and challenges in employment, marriage market, housing, elderly 
support, food supply, land use, and environmental protection. 

1.3.3 Research objectives 

The objectives of our research are: 

(1) To inspect the historical patterns of interactions between population growth, 
land use, and environmental problems in developed and less developed regions. To 
discuss the plausible development path of developing countries with high economic 
growth and population change like China, by asking questions as: "Should development 
proceed at the cost of the rural regions, or at the cost of justice to all regions, or at the cost 
of resources and environment?" 

(2) To explore the relationship between, on the one hand, socio-economic 
development, urbanisation, and population policies and, on the other, demographic 
factors (marriage, fertility, mortality, and migration), across regions. 

(3) To project population and household dynamics with respect to size, 
distribution, composition by age, sex, etc., across regions. To discuss the applicability 
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(with respect to scope, extent and limits) of a multi-dimensional family projection model 
when employed in situations where only incomplete data are available. 

(4) To discuss, on the basis of the results of the regional family projection, the 
ongoing impacts of population dynamics and family change on sustainable socio
economic, resource, and environmental development across regions - theoretical thinking 
and policy recommendations. 

1.4 Rationale for the site selection 

For the reason mentioned above, selection of regions at an adequate geographical scale 
and rigorous collection of data are of the greatest importance for a profound approach to 
the relationship between demographic processes, family formation and socio-economic 
development. 

A region may be defined as a discrete place on the earth's surface, at distances from other 
places, where the population, organised within certain social, political or administrative 
boundaries, faces specific natural, social, political and economic challenges (Nir, 1990). 
Any region is unique because of its exceptional location and specifically quantified 
characteristics, and identified by its mental or concrete boundaries. Its uniqueness urges 
attentive study of its specificity. On the other hand, the uniqueness of a region can only be 
relative. In the diversity of the earth's surface, regularities can be identified across places 
in the patterns in which they share common denominators, common rules, common 
relationships which form the basis of generalisations on regional diversities. Moreover, 
on the one hand a region exists by its own completeness and wholeness, and consists of a 
number of interrelated elements. On the other, and at the same time, it is one unit of the 
set of interacting units which constitute a larger entity. Therefore, any region should be 
considered as an open system which is one of the subsystems of the world-wide system. 
With its own structure, in a process of change due to input and export of matter, energy 
and information from and to its environment, and self-regulating in accordance with the 
feedback of any changes, the region influences and is influenced by other regions as well 
as by the entire system (the larger entity to which the region belongs). Hence, regional 
phenomena, despite their uniqueness, should be treated as parts of the larger whole. Such 
an approach can produce lessons and conclusions of general value, provided that we 
understand that their uniqueness is relative, and that we have appropriate methods to treat 
them. 

For a typology, we may simply categorise China's regions into the developed and the 
underdeveloped ones. Basically, they are classified according to the stages of their socio
economic development. To some extent, the division is arbitrary and is related to a mental 
concept. However, the developed and underdeveloped regions in China have their 
concrete and typical features, and manifest their common characteristics. 

With respect to natural geographical features, most underdeveloped regions of China are 
in its central and western parts. These regions are often notorious for their harsh 
geographical conditions which have greatly constrained their economic development. 
Accordingly, the carrying capacity of their land resources for population is limited. 
Historically, the underdeveloped regions have in common that they always have been less 
populated. Moreover, all the underdeveloped regions are inland provinces and 
autonomous regions with inadequate communication facilities and difficulties in 
accessibility and have no seaports, circumstances which have hindered their economic 
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development and opening up to the outside world. In contrast, most developed regions are 
in the coastal areas, with good accessibility for transportation and communication 
facilities. With marked geographical and location advantages, the developed regions have 
made full use of the opportunities provided by the opening up to the outside world since 
the introduction of reform and opening-up policies. 

With regard to economic sector structure, underdeveloped regions feature a high 
proportion of agriculture in GDP but a low proportion of non-agriculture, while all the 
developed regions have an industrial sector more important than the agricultural one. In 
terms of employment structure, the difference between developed and underdeveloped 
regions is equally pronounced. Accordingly, their levels of urbanisation are also different. 
A bigger proportion of population in developed regions is located in cities or towns, while 
most of the population in underdeveloped regions lives in rural areas. Since the employed 
population of underdeveloped regions is highly engaged in agriculture and the labour 
productivity in agriculture is far below the national average, and, moreover, the per capita 
investment level in underdeveloped regions is very low and the possession of capital on 
per capita basis is low, these factors jointly lead to big gaps in labour productivity 
between the developed and underdeveloped regions of China. 

Institutionally, the underdeveloped regions have not shaken off the model of planned 
economy and the ownership structure which has the state sector as its main component. 
The state-owned enterprises, institutions and governmental organisations established 
under the planned economy are getting into increasingly sharper conflict with the market-
oriented reforms. In the market sector, a much higher proportion of non-state sectors 
(individual, collective, Sino-foreign joint adventures, foreign enterprises) can be 
observed, which promotes economic growth at higher rates. In the underdeveloped 
regions, the governmental institutions are over-staffed and a massive number of people 
live on'state financial subsidies. The financial revenues in these areas have long been 
unable to support the ever-growing massive administrative institutions, let alone to 
maintain their normal expenditure and operation in economic development. With the 
steady rise in the marketisation of China, the massive administrative organs have got into 
serious conflict with economic development in the underdeveloped regions. The currently 
initiated reforms in state-owned enterprises and in administrative and political bodies 
cause a grave challenge to social stability, but at the same time bring new hopes for 
economic development, especially for the underdeveloped regions. 
All characteristics of developed and underdeveloped regions mentioned above contribute 
to a direct impact on relative and absolute gaps in per capita consumption of their urban 
and rural residents. 

China is a society which is experiencing huge transitions. However, different regions are 
at different stages of transition. While the more developed regions aim at catching up 
with the development level of the advanced nations in the world, the underdeveloped 
regions strive for achieving the current living standard of the developed regions in China. 
The accumulation of these activities has brought about distinct contents of landscape 
manifested in developed and underdeveloped regions. The magnitude and tempo of the 
changes on their landscape are also different in developed and underdeveloped regions 
and will be even more distinct in the future. 

As a logical inference of the discussion above, to properly and effectively approach the 
interaction between demographic dynamics and family formation on the one hand, and 
socio-economic development on the other, we have selected for our research purpose 
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Shenzhen in Pearl River Delta as a representative of developed regions, and Taihe in Jitai 
Basin as a representative of underdeveloped regions (figure 1.1). 

jitai Basin 

Pearl River Delta 

Figure 1.1 Map of China 

Pearl River Delta in Guangdong Province is one of the most developed regions in China. 
After the introduction of the policy of economic reforms and opening up, Pearl River 
Delta has experienced the most rapid economic development, industrialisation and 
urbanisation. Jitai Basin in Jiangxi Province is a typical underdeveloped region. It is still 
at a very low level of industrialisation and urbanisation. In 1995, a co-operative and 
comparative research project 'The interaction between population growth and land use 
change' was proposed, to be carried out in China, India, and the United States, the three 
most populous countries of the world. This co-operative effort is expected to contribute 
substantially to the understanding of the interaction between population and land use and 
identify alternatives for transition toward sustainable use of resources. One of the most 
important questions that this research wants to answer is about the relationship between 
population and land use change in different settings, taking into account the influence of 
social factors, economic factors, resources, consumption, technology and infrastructure, 
and institutions and policies. Accordingly, the Jitai Basin and the Pearl River Delta were 
selected for enabling a comparison between a backward agrarian region and a region 
experiencing rapid industrialisation and urbanisation. As one of the research team 
members of the Institute of Population Research, Peking University, we intensively took 
part in the research activities, and spent two months in Pearl River Delta and Jitai Basin 
respectively to conduct research field work and data collection. Several preliminary 
research reports were submitted and some papers have been published or are going to be 
published (Jiang, 1997; Zeng and Jiang, forthcoming). Based on fieldwork and 
preliminary study, we were aware that the Pearl River Delta and the Jitai Basin meet our 
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criteria for the site selection, and therefore decided to choose Taihe County from Jitai 
Basin and Shenzhen City from Pearl River Delta as the research sites to concentrate on. 

1.5 Methodology and data 

To build up the conceptual framework of regional demography, we should start from 
understanding what a region is. One of the difficulties in dealing with regions is the 
multitude of definitions of the term "region". Our discussion of this is based on ideas 
developed by Nir (1990) and Glasson (1974). 

7.5.7 Region as a system 

Being defined as a region, a discrete part of the surface of the earth will be both space and 
place. However, the definitions of "space" and "place" are under vast dispute. 

Over time, there has been a shift from a purely materialistic-physical definition (space is a 
part of the earth's surface) to a sociological-spatial definition (an area inhabited by a 
social group, a product of human activity). Concisely, we can define a space as the earth's 
surface which is the arena of "substance", "things", "social group". A place is a point in 
space and, moreover, has a concrete relationship with parts of the space. In other words, a 
space is composed of places and relationships between them, the basic one being called 
distance. Space, place and distance are the basic geographical elements that accommodate 
social groups and their activities; it is from them that the diversity of geographical 
realities originates. 

It is worthwhile to make a distinction between place and location. Location is nothing but 
a point of orientation, a set of co-ordinates, part of a geometrical network. It is unique, 
steady, and has a constant spatial relationship with other locations in space. Locations 
cannot be identical from the point of view of spatial geometry, as each location is defined 
by unique and thus different co-ordinates. On the other hand, a place is a social function; 
it contributes to its environment and social qualities that are responsible for the diversity 
of locations. It is the qualities by which a location becomes a place. Accordingly, place 
and location have a common base - a point of orientation in space; they are also different 
since a place can be made out of a location only when it is attributed with social values. In 
this sense, we may arrive at the extreme notion that no two points on the earth's surface 
are identical, since each point is defined by different co-ordinates, on the one hand. On 
the other, the uniqueness of a place can only be relative according to the quantitative 
distribution of its qualities, i.e. the size of population, the degree of modernisation, and so 
forth. And in the diversity of the earth's surface, regularities can be identified among 
places because of the fact that they share common denominators, common rules, common 
relationships. The former urges for the study of the specification of a region, while the 
latter forms the basis for generalisations of regional diversities. 

Discrepancies between the definitions of the term "region" can be observed. There are 
mainly two opposing postulates. Firstly, the one that subjectively considers region as a 
mental concept, a tool for study, a "model" elaborated by a scholar to accomplish his or 
her study - we may call it a "conceptual region" (James, 1959; Edwards, 1970; Minshull, 
1962). Secondly, others base themselves on the postulate of an objective view of a region 
as a reality, an end in itself, a real entity, an organism. Regions exist outside the mind of 
the scholar who must discover them, not create them (Langton, 1984). Nir (1990) 
suggests to consider a region as both a reality and a mental structure. In regional research 
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the region is a reality - it is an area lived in, perceived and experienced by human beings; 
the role of the mental research activity is to formalise the structure behind this reality. 

The multitude of definitions stems from the variety of mental images of the region held 
by different scholars. A "formal region" is a geographical area which is uniform or 
homogeneous in terms of selected criteria, the criteria being predominantly physical. It is 
based on the idea that the human environment can best be understood by isolating and 
studying the physical environment. A "functional region" is a geographic area which 
displays a certain functional coherence, an interdependence of parts, when defined on the 
basis of certain criteria. It is a pragmatic delimitation of a certain area in order to fulfil a 
certain aim, with no ambition to see more in its boundaries than ad hoc limits for a certain 
interest. Its existence begins and ends with the task and purpose which delimits the area 
from its surroundings. 

Either as a formal region or as a functional region, the region is conceptualised on the 
basis of only one or a few selected elements/criteria, which cuts in pieces the holistic 
nature of the real world. The concept is thus vulnerable to oversimplification of reality 
and belongs to the traditional scientific thinking of a reductionist approach. 

A region in the real world is immensely complex indeed. It exists by its own 
completeness and wholeness, and consists of a number of interrelated elements, on the 
one hand. On the other, and at the same time, it is one out of a set of interacting units 
which together constitute a larger entity. It is just like a 'holon', coined by Arthur 
Koestler (1969), which on the one hand is an introvert entity, directed towards itself, a 
whole, a final entity; on the other, it is extrovert, outwardly directed, a part of a greater 
whole. 

As a logical inference of the discussion above, we propose the term "systemic region". A 
systemic region is a certain part of the earth's surface, where the population, organised 
within certain social, political or administrative boundaries, faces natural, social, political 
and economic challenges. It can also be called a "total region", as it is characterised not 
only by certain a priori defined variables, but also by the totality of the variables in the 
region and interactions between them. Therefore, a region is a place, with diversified 
distances from other places, on the surface of the space. It is unique because of its special 
location and specifically quantified characteristics, and identified by its mental or 
concrete boundaries. It is a unique phenomenon, but despite its uniqueness it can be 
treated as part of a larger whole. On this basis, research can produce lessons and 
conclusions of general value, provided, as we mentioned above, that we understand that a 
region's uniqueness is relative, and that we have the appropriate methods to use. 

7.5.2 A systems approach 

Our acceptance of the concept of systemic region makes a systems approach highly 
recommendable. 

Before advancing further towards the application of the systems approach in regional 
demography, the basic concepts and principles of systems theory should be mentioned 
(Nir, 1990): 

1. The systems approach became necessary in view of the increasing complexity and 
development of modern science, technology and society. 

2. The central idea of the systems approach is 'wholeness': phenomena cannot be 
understood by investigating their respective parts in isolation. 
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3. A system is made of a set of interrelated components which share some common 
properties and interact with each other. The state of each component is constrained by, 
conditioned by, and dependent upon the state of the other units. 

4. A system is more than the sum of its components, due to the relationships created by 
the behaviour of its components. 

5. At a given moment, the structure of a system is the way in which its constituent 
components are arranged. However, any system is in a process of change over time in its 
matter and/or energy and/or information (knowledge), and thus the entire system is in 
continuous change. 

6. According to the state of their input and/or export of matter, energy, and information, 
systems can be categorised into isolated, closed and open ones. The majority of the 
natural and the socio-economic systems are open systems, which exchange matter, energy 
and information with their environment and are self-regulating in producing a steady state 
situation. 

7. Input is the flow of matter, energy and information in the system which can be internal, 
endemic to the system, or external, entering the system from its surroundings. Output can 
be either the actual export from the system of matter, energy and information produced by 
the process within it, or changes induced to its form and structure. 

8. In order to survive, the system must adjust to the changes in its characteristics by a 
mechanism of reaction to them, called feedback. 

9. Feedback commonly is negative, which is an externally produced variation initiating a 
change to dampen down, or to stabilise the effect of the original change, and conserve the 
structure in achieving a dynamic equilibrium. A positive feedback reinforces the effect of 
externally induced change, and can eventually change the function or the structure of the 
whole system. 

10. To reach a dynamic equilibrium, the system needs a certain relaxation time. The 
intermediate stage between disturbance and equilibrium is the transient stage. 

A systems approach is an approach to phenomena not as isolated items, but as 
components of a whole, where the relevance of the relationships between the components 
and their environment is anchored in the acting process. The difference between a sum of 
items and a system is that the system is more than the sum of its components. The 
overflow is not something quantitative, but refers to the relationship between the 
components as an added value. Items lacking a relationship with the system are not part 
of the system. The central idea of the systems approach is wholeness. Phenomena cannot 
be understood by investigating their respective parts in isolation. The concept of 
wholeness can serve existing tendencies in natural and social sciences toward integration, 
something which is inherent to regional studies. Any region can be treated as one of a 
number of sub-systems of the world-wide system. With its own structure, and in a process 
of change due to exchange of matter, energy and information with its environment, self-
regulated according to the feedback of change, the system (region) affects and is affected 
by other sub-systems (other regions) and the entire system (the larger entity it belongs to) 
as a whole. 

One of the objections against the systems approach in regional studies as well as in other 
social sciences is that systems are built on the basis of numerical analysis and, therefore, 
phenomena that cannot be expressed in mathematical language cannot be identified in a 
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systems approach. To overcome the difficulty, it has been proposed that types of systems 
should be differentiated into hard systems and soft systems. 

A hard system has clearly defined and rigid boundaries and structure, expressed mostly in 
mathematical language and existing mostly in the arena of the natural sciences. But in the 
social sciences there exist complex systems, the boundaries of which cannot be rigid by 
definition. Such a system is 'soft' and cannot be expressed in numbers, but requires 
verbal descriptions. Von Bertalanffy (1971), the precursor of the systems approach, 
argues that there are fundamental problems for which no mathematical techniques are 
available: ... a verbal model is better than no model at all. Theories of enormous 
influence such as psychological ones are non-mathematical. Zadeh and Polak (1969) state 
that the conventional techniques of systems analysis are of limited applicability to societal 
systems, because such systems are, in general, much too complex and much too ill-
defined to be amenable by quantitative analysis. It is suggested that the applicability of 
systems analysis may be enhanced through the use of the so-called linguistic approach, in 
which words rather than numbers serve as values of the variables. 

The systems approach is necessary in regional studies, otherwise the regional phenomena 
cannot be fully understood. As an 'open' and 'soft' system, the linguistic approach in a 
systems approach of regional studies is a very important instrument. Below, inspired by 
Wilson (1981) and Nir (1990), we propose a theoretical framework for a regional systems 
approach (Figure 1.2). 

Any regional phenomenon is considered as occurring against the background of an open 
system. With internal and external input, the events occur through an intrinsic process 
within the regional structure, and exert their effects (output) on the components of the 
region (internally) as well as on the outside world (externally). This output in its turn 
feeds back to the input of the system, and reinforces positive or negative changes to the 
system. 

Input to the region is distinguished into external input, coming from the outside, and 
internal input, originating in the system itself. There are two possibilities of external 
input. One type stems from a permanent, regular source supplied to the system by its 
geographical and political situation, which could be called national input. The second 
consists of irregular, sometimes uncontrolled, distant sources called global input. The 
national input is the sum of influences affecting the region as a part, or subsystem of a 
nation: interventions by national or public institutions, legislation, national planning, 
development projects, governmental aid or limitations, flows of capital and information, 
and so on. Global input is information, technology, investments, scientific innovations 
and foreign aid of other than national origin that enter the region. This input is not as 
regular as the national input. Its flows sometimes are hindered by national, political or 
economic constraints. Important decisions affecting life in a region can be decided upon 
outside the region, and sometimes without any initiative from the local population. 

The internal input is composed of the environmental, demographic, cultural, economic 
and political characteristics which are influenced by the national and global inputs. There 
usually exists a flow from the external to the internal input, albeit in some cases 
controlled or hindered. 

External or internal input can only play a role within and through the regional structure 
which is the central part of the system. A regional process is initiated from the mental 
elements of the region, mediated by the regulators, thus becoming the visible manifest 
elements. When we investigate a region or deal with data on a region, the first visual or 
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mental perception are the manifest elements which are the tangible objects on the 
region's surface: population, vegetation, economic production, and so forth. Actually, the 
manifest elements are the regional processes between the mental elements and the 
regulators. If people go behind the immediately visible objects, the intangible but basic 
objects are mental elements: motivations, ideologies, aims, preferences, and tendencies. 
These motivations, preferences, expectations are challenged by the regulators, which can 
be positive or negative, stimulating or constraining: environmental accessibility, 
economic capacity, socio-cultural situations, local and regional level of organisation, 
planning and so on. The regulators are both inherent to the system and influenced by 
elements of the external inputs, such as governmental and global influences on the 
activity of local population. The manifest elements are the formalised and realised 
expectations and preferences of the present and past population, modified by regulators. 
Being the visible scene of processes and interactions, the regional structure seems to be 
an essential segment of the framework. The flow of means and information is necessary 
to maintain the process acting between the preferences and manifest elements. Together 
with the feedback - learning a lesson and putting it anew into the flow - which is an 
inseparable part of the process, the flow of information and means is the main artery for 
the linkage between single components. 

Output here is defined as all the creativity and productivity of a regional process. This can 
be tangible goods, such as merchandise, raw materials and food, or spiritual values and 
creations, including culture, and political or social ideas. There are two possible outputs 
after the running of the regional acting processes. The output whose impact remains 
within the region is the regional output; and output having impact beyond the boundaries 
of the region is external output, which could be a national effect, affecting other regions 
and the whole within the nation, or a global effect, being exported on a global scale. A 
region may have output which is poor and meagre, most of it remaining in the region 
itself; on the other hand, the output of a region can flow outside, to the nation or around 
the globe. The nature and value of a region's output depend more on the regional 
structure with its components and processes than on the input. Great efforts and means of 
external input may result in disappointing outputs. And efforts of the population in a 
region may lead to an output beyond all expectation according to the initial input. 

All in all, this approach views a region as a definite entity and at the same time as a 
component of a whole, where the relevance of the relationship between the components 
and their environment is anchored in the acting process. Hence, in our study, the relations 
between rural and urban areas in one region, the relations between regions together with 
the interactions between their rural and urban parts, and the relations between state and 
regions are all inspected within a systemic framework. Moreover, the systems approach is 
also utilised to study the interactions and relationships between population growth, socio
economic development and urbanisation, and environment. 

1.5.3 Projection models and other methods used 

To inspect the historical patterns of interactions between population growth and economic 
development, resources and environment, time-series methods and regression models are 
employed. 
For forecasting population and households across regions, we chose the ProFamy model, 
developed by Zeng and collaborators, which is based on the methodology of multi-state 
demography. It aims at making a multidimensional population and household projection 
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suited to both developed and developing countries; in the latter, extended families are 
very common. Moreover, a scenario approach is used. 

The time-series method and the expert opinion method will be discussed and compared 
when they are employed in parameter determination for population projection in 
situations where data are incomplete. To solve the problems of incomplete data, we used 
methods of indirect estimation, and model schedules of fertility, marriage, mortality, and 
migration. 

1.5.4 Data 

Apart from the data sources mentioned specifically in the Chapters below, we used the 
following general types of data: 

(1) One hundred percent statistics tape of China's 1990 Census for Shenzhen City 
and Taihe County; 

(2) Historical data on the main socio-economic indicators for Shenzhen City 
(incomplete), Taihe County, Guangdong Province, Jiangxi Province, and China as a 
whole, for 1949 to 1996; 

(3) Historical data on population and household characteristics: population size by 
agricultural and non-agricultural residence, household size, age at first marriage 
(incomplete), crude birth rate, crude death rate, crude migration rate for migration by 
official permits only, and its composition by sex and age (age incomplete) for all the 
regions mentioned above, for 1949 to 1995; 

(4) Age-and-parity-specific fertility rates; age-and-sex-specific mortality rates; 
age-and-sex-specific rates of first marriage, widowhood, divorce, and remarriage; age-
and-sex-specific frequency distributions of in-migrants; age-and-sex-and-marital-status-
specific frequency distributions of rural-urban migrants for all the regions mentioned 
above for several time periods; 

(5) Age-and-sex-specific rates of leaving the parental home for China for several 
time periods; 

(6) Data on the migration of temporary population for Shenzhen City, Taihe 
County (incomplete), Guangdong Province, Jiangxi Province (incomplete), and China 
(incomplete), for 1986 to 1994; 

(7) Historical data on land use and energy consumption for the regions mentioned 
above for 1949 to 1995 (incomplete); statistics from the environmental monitor of 
Shenzhen City, Taihe County (incomplete), Guangdong Province, Jiangxi Province 
(incomplete), and China, for 1978 to 1994; 

(8) Main socio-economic and demographic indicators of the Ninth Five Year Plan 
and of the Long-Run Plan for 2010, for all the regions mentioned above. 

1.6 Outline of the study 

The structure of this book is as follows. Chapter 2 gives a comprehensive introduction to 
the research sites, aiming at providing a context in which the demographic subsystem 
operates. A systematic comparison between Taihe and Shenzhen in terms of 
geographical, political, cultural, and demographic factors helps us to answer the main 
questions: Why Taihe and Shenzhen could be chosen as representative research sites? 
What are the main determinants that modelled their characteristics of development and 
underdevelopment? What are the changes people could expect in the future? 
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A historical picture of population evolution for the two areas is sketched in Chapter 3. 
Bearing the connections (input and export) with other regions (or super-ordinate 
regions), the interactions between the demographic subsystem and other subsystems 
within the regional system process are studied. The research questions we wish to 
answer are: What are the primary demographic characteristics and their historical trends 
in these two regions? What are the principle driving forces of population change in the 
two regions and at different historical stages? 

Given the tremendous disparities between urban and rural areas between and within 
regions in China, urbanisation is an important topic for study. Moreover, the 
segmentation of the household statuses between rural and urban areas, according to the 
household registration system, explains the major part of China's surge of the temporary 
population in some regions. The temporary population, which constitutes the majority of 
migrants in most regions, will exert a significant influence on population and household 
change at the local level. Therefore, Chapter 4 is devoted to the study of urbanisation and 
temporary population in Shenzhen and Taihe. In this chapter, we try to answer the 
questions: How different are the urbanisation processes and the temporary population 
across the regions? What are the reasons for explaining these differences? Are the 
characteristics of the temporary population different from those of the permanent 
residents? What can we expect in the future with respect to changes in urbanisation and 
temporary population in these two regions? 

Chapter 5 studies the historical evolution of household characteristics of the regions, by 
inspecting changes in household size and composition over time, and their direct and 
indirect demographic and socio-economic determinants. The research questions we 
attempt to answer are: What are the differences in household characteristics between the 
regions? What role did the demographic events, with indirect influences from socio
economic, political and environmental factors, play in household formation and 
dissolution in the two regions? 

With a lengthy analysis and description of past and current trends in households and 
population of Shenzhen and Taihe, in Chapter 6, we project both population and 
households over the next 50 years for these two regions. 

Combining the projection results reached in Chapter 6, Chapter 7 aims at studying some 
significant topics concerning socio-economic and environmentally sustainable 
development in Taihe and Shenzhen, by focusing on the relationships between 
population and household change, on the one hand, and consumption, land use, 
environmental protection etc., on the other. Next to shedding light on the understanding 
of China's complexities of problems regarding sustainable development and plausible 
solutions to them, we also want to answer other important research questions: What are 
the environmental impacts of population and household change? What should be the 
adequate demographic unit of analysis in studying the population impacts on the 
environment? 



2 Socio-economic Context of Shenzhen and Taihe 

2.1. Shenzhen City in the Pearl River Delta as representative of the regions in rapid 
economic development 
Located in the southern coastal area of Guangdong Province, China, and neighbouring 
Hong Kong and Macao, the Pearl River Delta is endowed with advantaged natural 
environment conditions (figures 2.1). Formed by alluvium delivered from rivers, the 
dominant terrain in the Delta is plain and lowland. As it belongs to the subtropical zone, 
the climate is favourable for agricultural production. Farmers enjoy three grain harvests a 
year and seven to eight harvests of silkworms. Vegetables grow all year round; usually, 
there are ten to fifteen vegetable harvests. The criss-crossing flow of the waters not only 
helps agricultural irrigation, but also promotes the rapid development of water 
transportation. The Pearl River Delta has also a long coastline with rich resources which 
enables it to have convenient connections with the outside world. Therefore, this region 
was called 'a land of fish and rice' and became a densely populated area about three 
hundred years ago. 

There are several definitions of the Pearl River Delta. From a strictly geographical 
perspective, the Pearl River Delta can be defined as a region consisting of six 
municipalities and their jurisdictions. The municipalities are Guangzhou, Shenzhen, 
Zhuhai, Foshan, Dongguan, and Zhongshan. It has an area of 18,683 square kilometres, 
with a total population of 13.9 million permanent residents in 1995. The Delta was one of 
the places where modern industry was first founded in China. However, during a period 
of more than 80 years, i.e., from 1866 when modern industry was founded to 1949, at the 
eve of the new China, the region's economy developed very slowly (The Administration 
Office of the Guangdong Provincial People's Government, 1988). Many people moved 
out from the Delta to make a living abroad, an exodus that did not cease until the 
founding of the People's Republic of China. There are about 20 million Chinese living in 
other parts of the world who have their family origins in Guangdong Province, which 
represents approximately 70 per cent of the total number of overseas Chinese. Available 
statistics reveal that most of the overseas Chinese are concentrated in South East Asia, 
around 65 per cent of whom trace their family roots to the Pearl River Delta. In addition, 
90 per cent of the 5 million Hong Kong and Macao residents are from Guangdong 
Province, particularly from the Pear River Delta (Ho and Zhang, 1997). 

Since the foundation of the People's Republic of China, the economy has managed to 
develop. However, due to the 'leftist' influence and closed-door policy, the whole country 
has travelled a tortuous path. Moreover, because the Delta is situated at the 'frontier of 
national defence', very few of the important industries were allocated to this region. 
Although industrialisation was the dominant preference in this region just like it was the 
national priority, the external input from the state was very limited. Moreover, 
international input was even negligible due to its isolated situation from 1949 to the 
1970s. During a rather long time, the economic growth rate in Pearl River Delta was 
below the national average. Given the very poor economic situation, people of this region 
could hardly accumulate funds to invest in industrialisation. Therefore, the internal input 
was also very small. Actually, due to the influence of the 'leftist ideology', the state was 
considered to be the sole initiator of industrialisation. Other sources of investment were 
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accused of being capitalist, and consequently were forbidden (Yang, 1996). As a result, 
agriculture constituted the chief sector of economy in the Delta till the 1980s. In the rural 
part of the Delta, the peasants' major preoccupation was the task of seeking self-
sufficiency in food supply. Grain production was taken as the 'key link' of the economy, 
and there was little room for other economic pursuits. With the limitations of farmland 
for carrying a dense and rapidly growing population, underemployment was a long
standing problem. In Nanhai county, which is located in the centre of the Delta, for 
example, it was estimated that on the eve of the 1978 reforms about 40 per cent of the 
agricultural labour force was unable to find a job (Lin, 1997). The Delta's 8.3 per cent 
average annual increase in agricultural output value between 1952 and 1978 was 
significantly lower than the national average level (Li, 1997). In the 1970s, the per capita 
income, per capita consumption and percentage of urban population in Guangdong 
Province are all lower than those of China as a whole (Yin and Lin, 1996), 

y?Çf 

Figure 2.1 Map of the Pearl River Delta 

From the introduction of economic reforms and the opening-up policy in 1978, the people 
of Guangdong were the first group of Chinese who faced the outside world, because 
Guangdong borders on Hong Kong and Macao. Moreover, large amounts of overseas 
Chinese originating from Guangdong came to visit their relatives once the 'closed door' 
was opened after so many years. The Cantonese were astonished of the rapid change and 
great affluence of other societies in the outside world. In the meantime, a 'thought-free' 
movement was launched in the central government, aimed at eliminating the influence of 
'leftist' ideology and encouraging people to carry out innovations in the economic and 
cultural arenas, according to the principle of 'practice is the sole criterion for testing 
truth'. The 'thought-free' movement, together with the international influence, played a 
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very effective role as an external input for the Delta to launch a new period of 
industrialisation, urbanisation and economic development. 

Internally, the Pearl River Delta is a region in China that is more open for new things and 
more favourable for the principle of 'practice is the sole criterion for testing truth'. 
Located at the edge of the continent, bordering the coast of the South China Sea, and 
traditionally being well developed as a commercial trading region, Guangdong, the Delta 
in particular, is culturally endowed with commercialism, pragmatism, openness and 
acceptance (Ho & Zhang, 1997). People from this region were the first to propose the 
principle of priority of productivity. In fact, since the middle of the 1970s peasants of 
some areas of the Delta began to secretly expand household commercial economy. Local 
cadres took an attitude of tacit laissez-faire in dealing with the activities of capitalism 
engaged by their subordinates. Once people were allowed to make their own production 
decisions and maximise their profits, they quickly took the initiative in responding to the 
demands of the market and significantly enhanced their productivity. The rather rapid 
economic achievement of this region increased the capacity of investment and stimulated 
enthusiasm for internal input, and furthermore gave a very strong positive feedback to the 
central government as well as to the outside investors. 

At the opportune moment, Guangdong officially submitted a report to the central 
government in the early 1980s in which Guangdong applied to be the 'testing ground' for 
reforms, and asked for more freedom in economic development. The report was quickly 
approved by the central government and resulted in a resolution that Guangdong and 
Fujian Provinces were set up as the experimental bases of economic reforms, 
implementing special policies and adopting flexible measures. Accordingly, four special 
economic zones (SEZ) were established by the central government in Guangdong and 
Fujian (Yang, 1996). Three of the newly set up SEZs were under jurisdiction of 
Guangdong, among which Shenzhen and Zhuhai were located in the Pearl River Delta. 
Later, all the cities of the Delta were gradually designated as open economic areas. As the 
'show-window' and 'experimental field' of China's economic reforms, Shenzhen was set 
up as the first 'Special Economic Zone' in China. 

Shenzhen borders on the Da Ya Bay in the east, links with the Pearl River Delta in the 
west, and is bounded by the New Territories of Hong Kong in the south. It stretches out 
between the latitudes 22°27' and 22°52' N and the longitudes 113°46' and 114°37' E. 
The area where the municipality of Shenzhen is located now was formerly known as 
Bao'an County. In March 1979, with the approval of the State Council, Bao'an County 
was renamed as the municipality of Shenzhen. In May 1980, with the approval of the 
Central Committee of the Communist Party and the State Council, a Special Economic 
Zone was established within the confines of the municipality of Shenzhen. In October 
1981, the municipality of Shenzhen was elevated to the administrative level of a 
secondary province. At present, Shenzhen Municipality has jurisdiction over two areas: 
the Special Economic Zone which has jurisdiction over three county-level management 
districts (Luohu, Futian, and Nanshan), and the rest of former Bao'an County which 
consists of two districts (Bao'an and Longgang). The total area of the Special Economic 
Zone has jurisdiction over 327.5 square kilometres, with a population of 1.45 million in 
1995. Outside the SEZ, the Bao'an and Longgang districts have an area of 1,093 
kilometres, and a population of 1.96 million in the same year. Between these two areas, 
there lies an 80 kilometres long line, which is called the 'Special Economic Zone 
management line'. Where the border to Hong Kong is called the 'first border', many 
people consider the SEZ management line as the 'second border' which is used to 
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preserve the privilege of 'special policies and flexible measurements' given by the central 
government. People of mainland China coming into the SEZ should have the 'Frontier 
Card' which can be applied for in their local government. The privileges of SEZ include 
granting a 15 per cent income tax rate for foreign investment projects, tax-free treatment 
of capital goods imported, and other privileges in land use, labour wages, international 
travel, etc. Before 1979, the former Bao'an was a backward agricultural region, and the 
area on which the Special Economic Zone has been built originally was a small 
fishermen's village. After the Special Economic Zone was established (in accordance 
with the policy of opening up to the outside world, and carrying out conscientiously the 
special policy adopted solely by the SEZ), Shenzhen has taken full advantage of its 
favourable location adjacent to Hong Kong, by turning this geographical advantage to 
good use. 

Precisely at the end of the 1970s, Hong Kong was upgrading its industries, and 
transforming from a manufacturing and commercial centre into an international trading 
and financial centre. Boosting economic development enabled Hong Kong people to 
accumulate increasing funds and to invest in new enterprises elsewhere. Moreover, given 
rapidly increasing labour wages, a large number of labour-intensive and low-skill Hong 
Kong factories were seeking places for relocation. Since Shenzhen and other regions in 
the Pearl River Delta were just adjacent to Hong Kong, Hong Kong residents traditionally 
have various relationships with the Pearl River Delta; in fact, 90 per cent of Hong Kong 
residents originate from it. What's more important, the advantageous economic policies 
implemented in the Delta, especially in Shenzhen SEZ, attracted great amounts of 
investment from Hong Kong as well as from other sources. 

The establishment of Shenzhen Municipality aimed at making Shenzhen a comprehensive 
Special Economic Zone, based on an economy of the 'export-oriented type' with industry 
as the chief sector. Accordingly, great efforts were made to introduce foreign capital and 
advanced technology from abroad. Therefore, special measures were adopted, such as an 
integration of 'introduction from abroad', 'joint management by various home 
enterprises', and 'independent operation'. Also an integration of the 'development of 
industries characterised by intensive knowledge and technology' and 'the development of 
industries characterised by intensive labour' was aimed at, as well as an integration of 
trade, industry, and agriculture. 

Next to the arena of the economy, Shenzhen has also pioneered an ideological revolution 
in the national reforms process. For example, people of Shenzhen proposed that 'time is 
efficiency, time is money', which straightforwardly challenged the traditional ideology of 
'the poorer, the more revolutionary'. Shenzhen took the lead in practising the political 
reforms when the SEZ was just set up. In 1981, Shenzhen decided to simplify the 
government institutions. The number of government institutions was reduced by 50 per 
cent, and the staff of governmental organisations by 61 per cent, applying the principle of 
efficient and simple administration (Li and Zhu, 1991). Stalinist orthodoxy of public 
ownership in socialist countries was challenged by the economic reforms conducted in 
Shenzhen. The non-state-owned economic system obtained the same ideological-
economic significance as the state-owned system. Moreover, a series of laws and 
regulations related to a market-oriented economy were stipulated and promulgated in 
Shenzhen. 

This favourable social and political context provided great help in introducing foreign and 
domestic investments into Shenzhen. Up to 1996, 18,349 contracts had been signed with 
foreign investors in Shenzhen, which had led to the use of US$ 23 billion foreign 
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investment money. From 1980 to 1996, about 24 per cent of the entire foreign investment 
in China was absorbed by Guangdong Province; about 70 per cent of Guangdong's 
foreign investment was concentrated in the Pearl River Delta, and about 20 per cent of 
this amount in Shenzhen Municipality. Up to 1996, the actually used foreign investment 
in Shenzhen amounted US$ 11.9 billion, which accounts for 4.2 per cent of the national 
total. There were 11,251 foreign-invested enterprises set up in Shenzhen by the end of 
1995. The non-state-owned economic system played a very import role in Shenzhen's 
economic development. As the proportion of the non-state-owned part in the total 
economy increased, the influence of fluctuations in the central government's policies was 
significantly reduced. In 1996, only 16 per cent of the workers were engaged in state-
owned enterprises or in governmental institutions, only 3.7 per cent in urban collective 
enterprises, whereas 34.4 percent were in foreign ventures and individual enterprises, and 
another 45.6 per cent were in the enterprises collectively owned by township and village 
people. Exploiting its geographic advantages, Shenzhen has turned Hong Kong into its 
most important channel to reach international markets. To a considerable extent, Hong 
Kong and Shenzhen have formed a relationship of the so-called 'front shop and plants 
behind' style. Orders for goods are received in Hong Kong, the final products are shipped 
and traded also in Hong Kong, while the production takes place in Shenzhen. In 1996, the 
value of import and export products of Shenzhen reached US$ 39 billion (US$ 21 billion 
of export and US$ 18 billion of import), which accounts for 14 per cent of the national 
total. 

After less than two decades of construction, Shenzhen, the former economically 
backward border town, has now become a new booming city of many dimensions, in 
which economic construction and various undertakings have developed at a high speed. 
The output of its regional structure and process became nationally and globally 
significant. Its rapid economic development was called the 'Shenzhen miracle'. 
Shenzhen's GDP was valued at 113 billion RMB Yuan in 1997. The GDP per capita 
reached 31,000 Yuan (about US$ 36922, according to the current exchange rate), which 
ranks first place on the list of Chinese large and medium-sized cities. The dramatic 
increase of the economy has greatly enhanced the productivity of the work force. The 
consumption level of its rural and urban residents has significantly and steadily increased. 
According to national statistics, the per capita income of Shenzhen urban and rural 
residents has occupied the first position in China for more than ten years. As a newly-
built city, Shenzhen has received a tremendous flow of in-migrants. The vast majority of 
its residents came from other regions during the process of construction of the new city. 
Meanwhile, on this densely populated land, an enormous amount of employment 
opportunities was provided for temporary workers; most of them came from 
underdeveloped regions. The temporary residents pursuing jobs and business 
opportunities in Shenzhen accounted for more than 60 per cent of its total population in 
1995. 

Shenzhen's success story before the 1990s was greatly attributed to favourable policies 
for SEZs provided by the central government. However, these privileges as an important 
external input have currently been weakened to some extent, as other parts of the country 
are opened wider to the outside world and hence are granted similar treatment. Compared 

1 Township is part of the hierachy of Chinese adminstration, which follows the order of province, 
municipality, county, township, village and neighbourhood. Township is the aggregate and super-ordinate 
administrative level of villages in rural areas in China. 
2 According to the current exchange rate, 1 US dollar equals approximately 8.3 RMB Yuan. 
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with the explosive average annual growth of GDP of more than 50 per cent in the late 
1980s and about 25 per cent in the early 1990s, China's five SEZs (Shenzhen, Zhuhai, 
Shantou, Xiamen, Hainan3) grew 14.3 per cent on average in 1996, 'marking their entry 
into a conventional and balanced growth period' (Lu, 1997). For example, Zhuhai, 
another SEZ in the Delta, grew 8.9 per cent in 1995, lower than the national average. 
However, other SEZs remained envious of Shenzhen, with a growth of its GDP up to 16.4 
per cent in 1996, and 18.9 per cent in 1997. Although in 1996 38.8 per cent fewer 
contracts on foreign investment projects were signed than in 1995, and the amount of 
contracted foreign investment also crashed by 51.1 per cent in Shenzhen, applied foreign 
investment retained its positive growth, however, with capital inflow shooting up by 56.6 
per cent in 1996 compared with the previous year. After more than one and a half decade 
of booming economic growth, Shenzhen has attained momentum in its economic 
development. The capacity of regional input for sustainable economic development has 
been significantly strengthened. The improvement of the investment environment has a 
great influence, through a positive feedback system to the internal and external input, thus 
reinforcing the high growth of foreign investment to the city. For the first time, the 
number of completely foreign-funded enterprises outstripped that of Sino-foreign joint 
ventures in 1996 (Wei, 1997). To retain sound growth by taking great pains to adapt to 
the policy changes, Shenzhen is striving for optimising its investment climate and 
enhancing its competitive capabilities. To upgrade its industrial structure, Shenzhen is 
gradually out-locating its low-tech and labour-intensive industries, out of the special 
economic zone, moving them to other regions. Meanwhile, investments in high-tech 
industries were strengthened. In 1996, Shenzhen allocated 5 billion Yuan (US$ 6 million) 
to help 83 high-tech enterprises to achieve high returns. Output value realised from high-
tech products surpassed 30 billion Yuan (US$ 3.6 billion) in 1996, accounting for 24.5 
per cent of the city's total industrial output, compared with around 5 per cent in the late 
1980s. 

China's resumption of sovereignty over Hong Kong in 1997 is expected to further 
stimulate Shenzhen's economic upsurge. Shenzhen is trying to tighten its economic 
linkage with the bordering financial metropolis Hong Kong. People believe that a closer 
connection is of great significance in both boosting Shenzhen's economy and keeping 
Hong Kong's future prosperous and stable. It is expected that Hong Kong's transition 
provides a rare opportunity for Shenzhen to initiate its second leap. 

In the meantime, the dramatic economic development and increasingly intensive human 
activities in Shenzhen have induced serious environmental problems, such as air 
pollution, water pollution and increasing waste residues. The rapid decrease of the 
amount of cultivated land, and the enormous change from grain production to cash crop 
cultivation, may influence the agricultural basis. Since the 1950s, the Pearl River Delta 
was one of China's important 'commercial grain production bases'. As cultivated land 
and sown area for grain crops have decreased significantly, grain production in the Delta 
cannot feed its own residents any more. In 1985, the Delta turned from a grain-exporting 
into a grain-importing region. Its unbalanced population composition, due to its migration 
characteristics and its dramatic change in population structure, has caused and/or will lead 
to serious problems in fields such as the marriage market, schooling facilities, and 
support for the elderly. 

3 Hainan was formerly a prefecture of Guangdong. It was set up as an independent province and as a SEZ in 
1988. 



Socio-economic context of Shenzhen and Taihe 27 

2.2 Taihe County in Jitai Basin as representative of the underdeveloped regions 

Located in the central southern part of Jiangxi Province of central southern China, the 
Jitai Basin and its adjacent mountains include four rural counties and two cities (figure 
2.2). Taihe as one of the four counties is located in the central-south of the Basin. Jitai 
Basin has an area of 12,511 square kilometres and a total population of 2.47 million in 
1995. It is situated in the middle reaches of the Ganjiang River, embraced by mountains 
in the south, east, and west, and sloping to the north. Mountainous areas and undulating 
hills, with a small proportion of plains dominate the topography of this region. The 
dominant soil types in the area are red earth, mountain yellow earth and paddy soils, 
which are acid with a poor structure and low natural fertility. Situated in the hinterland 
and limited by its terrain, the accessibility for transportation facilities in the region was 
hindered. 

Figure 2.2 Map of Jitai Basin and Taihe 

Taihe is a typical hinterland region, stretching out between the latitudes of 26°27' and 
26°5830" N and the longitudes of 114°18' and 115°20' E. Of its total area of 2,665.41 
square kilometres, mountainous regions account for 15.91 per cent, hilly regions for 54.51 
per cent, plains for 27.61 per cent, and water for 1.90 per cent only. As one of China's 
more than 2,000 counties, Taihe is under jurisdiction of Jian Prefecture, which is one of 
the 11 prefectures of Jiangxi Province. In 1995, Taihe had a total population of 496,500. 
As the location of the county government, Chengjiang Town is the only urban area of 
Taihe, although there are four other regions identified as 'town', which are actually 
located in the rural part. Besides Chengjiang, there are altogether 26 townships under 
jurisdiction of Taihe. According to China's fourth Census conducted in 1990, there were 
27,231 residents living in Chengjiang Town, which accounted for 5.8 per cent of the 
county's total population. 

Since Taihe belongs to the region of the mid-subtropical monsoon climate, annual 
precipitation is distributed very unevenly over the year, which brings about frequent 
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floods in the summer and droughts in the autumn and winter. Unevenly distributed 
precipitation, together with low-fertile soil and a mountainous terrain, does not posit the 
region at a very favourable position for agriculture, particularly not for a traditional 
agricultural technology. Historically, the Jitai Basin was identified as a closed and 
backward rural area in China. At the end of the 1920s, Mao Zedong pointed out that 
China was a large semi-colonial country with an uneven political and economic 
development. This unevenness should be exploited to launch a peasant revolutionary war 
in the extremely backward and most remote rural and mountainous regions, before 
seizing cities and winning the victory of the revolution throughout the country. At that 
time, the 'extremely backward and the most remote rural and mountainous region' 
selected by Mao was firstly Jinggangshan, which is located at the edge of the 
mountainous region of the Basin and bordering on Taihe, where he led his troops of 
uprising peasants and manufacture workers into retreat, after failing in attacking cities. 
And later on, Taihe and other parts of the Basin were also set up as the revolutionary base 
for the 'Red Army'4. This area was called 'the red cradle of the Chinese Revolution'. 
Moreover, again due to its geographical characteristics and difficult accessibility, the 
Jiangxi provincial government was moved to Taihe County in 1939, when the Japanese 
aggressor troops were pressing on toward Nanchang, the capital city of Jiangxi Province. 
For five years, till 1944, the remote and mountainous terrain of Taihe sheltered the 
provincial government from war (Kang et al., 1993). Actually, Jiangxi historically was 
the place to which people from the central region migrated in order to escape from wars. 
Although its population density was slightly higher than the Chinese average, the Jitai 
Basin is a region with low population density in Jiangxi Province. In fact, Jiangxi 
Province is one of the least populated provinces in the south-eastern part of China, 
according to the demo-geographic dividing line proposed by Hu Huanyong. 

From the founding of the People's Republic of China, the central government invested 
considerable effort in promoting development of hinterland backward regions, by 
pursuing an equilibrium development strategy. Jiangxi Province, as an old revolutionary 
base and a backward region in China, received large amounts of investment for industrial 
programmes, an inflow of technological assistance and of high-educated in-migrants from 
Shanghai and other developed regions in the 1950s and 1960s. Moreover, after the rift 
between China and the former Soviet Union, a systematic effort of the Chinese central 
government was made to spread industrial plants from the coastal industrial cities, e.g. 
Shanghai, to the 'three-line', i.e., the remote regions. This move was supposed to protect 
the industries from war. Taihe and other regions in the Basin were recipients of such kind 
of assistance and relocated industries, as well as recipients of migrants during the period 
from 1949 to the 1970s. Hence, it cannot be denied that the external input from the 
central government for the regional socio-economic development was considerably 
strong. However, the great efforts and means did not bring about the grand achievement 
they were supposed to bring. Due to limitations of the regional structure with its 
components and processes, the output of the socio-economic process in Taihe and the 
Basin displayed disappointing results. Moreover, since the socio-economic development 
of the whole country was at a very low level, no significant socio-economic development 
occurred in Jitai Basin from 1949 to 1979. Until 1979, Taihe was a region 

Taihe was designated as a guerrilla area of the Red Army in 1927, until 1934 when the Red Army failed in 
resisting the fifth attack by Guomingtang troops. The Red Army retreated from this area and started the 
famous 'Long March' which succeeded in reaching the revolutionary base in northern Shaanxi after 
traversing eleven provinces and covering 12,500 kilometres in 1934-1935. 
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overwhelmingly rural, with more than 95 per cent of its population earning a living from 
the land. The proportion of non-agricultural population in 1979 (11.7%) was even lower 
than that in 1950s (about 14%). Conversely, extreme and faulty economic policies gave 
rise to serious damages to the land resources. 

For example, during the period of the 'Great Leap Forward' in 1958, the Chinese 
government directed by Mao Zedong eagerly desired to catch up with the industrialisation 
level of the Western countries, by urging the whole nation to engage in melting steel and 
iron. The large amount of forestry in Taihe and other regions of the Jitai Basin was over-
cut in order to provide fuel for melting steel. During the 'Great Cultural Revolution', 
from 1966 to 1976, the government stressed the importance of agriculture and adopted 
the 'base of agriculture' and 'head-rope of grain' policy in order to increase the grain 
production. All other agrarian activities but grain planting in the rural areas were labelled 
as capitalist practice. Fish-ponds, grasslands and even high sloped hilly areas were 
transformed into rice paddle land. However, the extremely egalitarian rules of production 
and distribution of harvest under the commune system seriously lowered the production 
enthusiasm of peasants. Being one of the old revolutionary bases, Jitai local cadres 
strictly obeyed and implemented the central governmental policies. Some of them kept 
holding the 'leftist ideology', which was the continuance of the old ways in the wars. 
'Leftist policies' inputted from the state government and closely followed by the regional 
cadres did not lead Taihe and the Jitai Basin to the path of industrialisation and economic 
development. On the contrary, over-cutting of forests to meet the need of fuel for melting 
steel and iron, and over-weeding of grasslands to fertilise farm land, caused serious 
problems of deforestation and soil erosion. During the 1950s, an increase of volume of 
cultivated land in Taihe as well as in the entire Jitai Basin could be observed. However, 
the area of cultivated land gradually began to decline after it had reached its peak in 1957, 
due to encroachment by construction of housing and other infrastructure. Although the 
decline in the area of cultivated land was not very significant, total population doubled 
from 1950 to 1979, which became the main driving force behind the decrease of the per 
capita area of cultivated land from 3.38 mu5 in 1952 to 1.44 mu in 1979. A rapidly 
increasing population and a growing demand for food and fuel wood greatly increased the 
pressure on the land resources. The need to support a growing population from a 
decreasing acreage of cultivated land led to an intensification of production, using 
traditional farming practices and expansion into marginal, hilly and mountainous areas, 
and accentuated the severe problems of environmental degradation. 

From the introduction of the reforms policy Taihe has, in absolute terms, experienced a 
remarkable economic development. However, its gap in socio-economic development 
level as compared with developed regions has only widened. One of the reasons for this 
widening is the shift in economic development strategy from the equilibrium strategy to 
one in which coastal areas are privileged by the central government. In the early 1980s, 
the central government stipulated the policy of 'coastal area economic development 
strategy' which aimed at firstly focusing on the economic development of coastal regions 
by enhancing their export-oriented industries with advantageous policies, rather than 
directing socio-economic development towards the inland and the western backward 
regions. While the developed coastal regions rapidly increased their socio-economic 
development level, the external input from central government in materials and in 
policies to Taihe and other regions of the Basin was relatively reduced. Furthermore, due 
to the strong influence of 'leftist ideology' over a rather long time, this region was still at 

1 mu = 213.3 square metres. 
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a slow pace of 'thought free' as compared with developed coastal areas. Innovation in its 
economic and political systems was relatively hampered. Furthermore, its remote 
geographical location and underdeveloped communication system apparently hindered 
local people to get access to the modern culture and advanced technology. In contrast to 
the developed regions, Taihe and the whole Jitai Basin, with their disadvantageous 
investment environment, were in an unfavourable position to attract international and 
domestic investors. Support from the state is still the main source of investment and 
economic development in this region. Due to the limitations of investment capacity and 
the lack of advanced technology, the township enterprises, individual enterprises and 
other ventures are small in scale, rare in number, and lower in efficiency, compared with 
those in developed regions. In 1994, 90 per cent of urban and town workers of Taihe were 
employed in state-owned enterprises or governmental institutions, 10 per cent in urban 
collective enterprises, the proportion of other ventures (individuals, Sino-foreign joint 
ventures etc.) was very small. Up to 1995, per capita gross domestic product, industrial 
and agricultural product, government revenue, and deposit balance of the residents in the 
Basin were only 2372, 4000, 200 and 1350 Yuan respectively, which were 49.77, 39.49, 
37.45 and 55.17 per cent respectively of the national average levels. Without significant 
progress in industrialisation, the situation that almost all people were occupied with the 
task of making a living off the land has barely changed. In the Jitai Basin in 1995, the 
proportions of the labour force engaged in agriculture, manufacture and services were 76, 
11 and 13 per cent, respectively, which means a minor improvement only compared with 
1982 (81, 10 and 9 per cent, respectively). 

On the other hand, the implementation of the household production responsibility system 
since the early 1980s has greatly stimulated the peasants' enthusiasm of production. The 
agricultural productivity was increased, which disclosed and intensified the problem of 
underemployment in the rural area of Taihe, especially when the large numbers of youth 
born during the last baby boom in the 1960s entered working age. Meanwhile, the 
expansion of cultivated land was highly limited. In fact, being aware of the damage to the 
ecosystem generated by soil erosion and deforestation, the local government 
accomplished a rather effective policy to reforest the hills and mountains. Some land 
unsuitable for cultivation was transformed back into grassland, ponds and woods. 
Moreover, due to limitations in investment, technology, and accessibility to the main 
markets in the metropolitan areas because of the lack of an effective transportation 
system, the transition from a monoculture of grain production to a more varied cash crops 
production (e.g. fruits, vegetables) was hindered. Furthermore, when the developed 
regions speeded up the process of industrialisation and urbanisation, a large amount of 
cultivated land was encroached by the construction of infrastructure, factories and 
accommodation for their increasing population. Grain production in the developed 
regions significantly declined since the early 1980s. In order to meet the increasing needs 
of grain consumption of the developed regions as well as the whole country, some 
underdeveloped regions, e.g. the Jitai Basin, were supposed to compensate for the decline 
of grain production in the developed regions. Taihe county was approved in 1983 by the 
central government as one of China's 50 'commercial grain production bases', among 
which 6 were located in Jiangxi Province. External and internal input were rather 
concentrated on the grain production, so that the situation of a grain crops monoculture 
continued unchanged. In 1995, Taihe sowed 70% of its cultivated land in grain 
production and only 30% in cash crop production. Such a kind of structure of agricultural 
production was exactly the same as in the 1970s. Although the grain production was 
continuously elevated, the output value of agriculture did not increase since the 
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cultivation of rice is generally less profitable than e.g. fish farming or the planting of fruit 
trees. 

More important, the lack of significant development in non-agricultural sectors restricted 
the capacity of absorbing agricultural surplus labour in Taihe. Consequently, a surge of 
out-migrating young workers from Taihe and the Jitai Basin to developed regions, e.g. the 
Pearl River Delta, could be observed. Moreover, local governments also considered out-
migration as an effective way to release employment pressure, and considered the 
remittances of the migrants as a very important resource of local government revenue. 
According to an investigation, about 20 per cent of the young and strong labourers of 
Taihe migrated out to other developed regions and worked outside their home for at least 
half a year in 1995. The number of temporary out-migrants from Taihe who worked in 
other regions for less than half a year was even much bigger than this figure. In the 
meantime, the impact of migration selectivity had weakened the agricultural production 
force and had affected the development of their villages of origin. Furthermore, the 
comparative economic disadvantage of agriculture, that of grain production in particular, 
resulted in a negative feedback to the regional input in agrarian production, particularly 
grain cultivation. This introduced the problem of increasingly abandoned arable land, 
giving rise to an apparent or latent decline of grain production in the medium or long run. 

Quite recently, the focus of the economic strategy stipulated by the central government 
has shifted from the coastal developed areas to the hinterland underdeveloped regions. 
Investment in infrastructure in Jitai Basin was and is going to be reinforced. China's 
longest north-south railway line, the Beijing-Kowloon Railway, started to operate in 
September 1996. One of the most important intentions of building it, was to open up the 
underdeveloped and land-locked regions of the eastern inland areas (Zhou Xin, 1997). 
The railway passes through the very centre of the Jitai Basin from north to south, with a 
important station set up in the Taihe confines6. The construction of this railway, together 
with the construction of other infrastructure, will significantly improve the accessibility of 
the region to the outside world, and help to improve its investment environment. As the 
developed regions are upgrading their industrial structure, some investment will be 
introduced into the Basin. The new economic strategy is expected to give rise to an era of 
socio-economic development in Taihe. However, what's more important, the region 
should strengthen its economic and political reforms, in order to improve its regional 
structure with favourable components and processes. In the short term, an economic 
miracle would hardly appear. According to the newest statistics, two of the 32 provinces 
of China only exhibited a negative trend in attracting investment in the first season of 
1998, and Jiangxi was one of them (People's Daily, 1998a). For a rather long period, the 
trend of out-migration to developed regions for seeking employment opportunities and a 
better life is expected to increase, given that the newly built-up railway significantly helps 
to ease the barriers to migration. Moreover, construction of new infrastructure and 
relocation of industries and services from developed regions to Taihe has caused and will 
cause notable encroachment of natural and cultivated land, since the relocated industries 

As it was initially designed, the railway was not passing through this region, since in that case it would 
necessitate a big track detour. However, local people appealed to the central government, emphasising the 
necessity of the railway passing through the Basin which was the cradle of the Chinese revolution and 
sacrificed hundreds of thousands of its finest sons and daughters for the foundation of the new China. But 
the region also had retained a very poor condition. This appeal received strong support from many old 
cadres who originated from the Basin. Finally, the Beijing-Kowioon Railway was built with a sole detour 
passing through the Basin, which led to an addition of about 80 kilometres. 
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from the developed regions are mostly labour-intensive, low-technology, and with a high 
risk of pollution. Therefore, Taihe and other parts of the Basin will face the problems of 
resource depletion, environmental pollution, etc. In order to meet the requirements of the 
newly-advocated strategy of sustainable development, Jiangxi proposed a strategy to 
develop environment-friendly industries and to co-ordinate overall economic 
development with environmental protection (China Economic Window, 1997). To realise 
this goal, Taihe will have a long way to go and should work hard to trade-off the classic 
conflicts between economic development and costs of environmental amenities. 

2.3 Comparison of socio-economic development level between Shenzhen and Taihe 

Because of the lack of valid historical data for Shenzhen as a newly built-up city, we 
could not directly compare the economic development of the two regions before 1979, the 
main data for Shenzhen before 1979 not being available. However, a comparison of per 
capita income between Guangdong and Jiangxi since 1970 (table 2.1) provides a picture 
of the economic development situations of Shenzhen and Taihe. 

Table 2.1 Income per capita of China, Guangdong and Jiangxi, 1970-1993 
China Guan gdong Jiangxi 

(1) (2) (2)-(l) (3) 1 (3)-(D 
1970 235 209 -26 205 -30 
1971 247 212 -35 212 -35 
1972 248 215 -33 223 -25 
1973 263 228 -35 217 -46 
1974 261 239 -22 204 -57 
1975 273 259 -14 209 -64 
1976 261 260 -1 191 -70 
1977 280 281 1 217 -63 
1978 315 320 5 243 -72 
1979 346 354 8 290 -56 
1980 376 420 44 305 -71 
1981 397 475 78 326 -71 
1982 422 532 110 351 -71 
1983 463 556 93 355 -108 

1984 545 662 117 416 -129 

1985 668 832 164 503 -165 

1986 737 922 185 543 -194 

1987 859 1,134 275 619 -240 

1988 1,066 1,521 455 753 -313 

1989 1,178 1,732 554 842 -336 

1990 1,267 1,845 578 943 -324 

1991 1,439 2,192 753 1,018 -421 

1992 1,703 2,800 1,097 1,198 -505 

1993 2,111 3,939 1,828 1,501 -610 

Source: Yin and Lin, 1996. 

In the early 1970s there were no significant differences with respect to national income 
per capita between Jiangxi and Guangdong. The differences between China as a whole 
and these two provinces were also small, given that China implemented an equilibrium 
development policy before the 1980s and the whole country was at a very low 
development level. With additional external input from the central government, Jiangxi 
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had very a comparable national income per capita, even more than that in Guangdong in 
some years. In 1972, the income per capita of the former was even higher than that in the 
latter. This is so, because Guangdong was in the 'defence frontier' and received very little 
investment money from the central government during the 1950s and 1960s, while 
Jiangxi was a receiver of relocated industries from the eastern coastal cities in order to 
avoid destruction by 'forthcoming wars'. However, due to its backward industrial bases, 
geographical hindrances, and other limitations in regional structures and processes, no 
significant socio-economic development could be observed in Jiangxi. The income per 
capita of Jiangxi was still below the national average, even with the exceptional support 
from the central government. Such kind of output in its economic development process 
may result in two types of feedback to both external and internal input. In the positive 
way, the feedback may stimulate input to reinforce the efforts of poverty alleviation. 
Examples are the continuous support from the central government to Taihe and the Basin 
before the late 1970s, and the present shift in the economic strategy toward the hinterland 
and western China by the central government. On the other hand, negative feedback may 
result in a withdrawal of input, as the central government did in the 1980s, by shifting its 
economic development strategy from an equilibrium strategy to one privileging the 
coastal areas, when China were eagerly promoting its economic capacity. 

Figur 2.3 National income per capita of China, Guangdong, and Jiangxi, 
1954-1993 
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Since the mid-1970s, peasants in some regions of Guangdong secretly practised 
commercial household economy, which effectively increased their income. The gap in 
national income per capita between Guangdong and the national average was narrowed. 
At the end of the 1970s, at the eve of the economic reforms, the difference changed from 
negative figures into positive ones. The achievements of Guangdong in this period were 
mainly due to its internal input and comparatively favourable regional structure. 
However, the output produced a rather strong feedback to the national external input, and 
led to the 'special policy and flexible measures' stipulated by the central government and 
serving as the frame of reference for the designation of the coastal area economic 
development strategy in the early 1980s. Ever since, the differential economic growth 
rates have given rise to distinct economic pictures for the developed and the 
underdeveloped regions. The gap in national income per capita between Guangdong and 
Jiangxi widened (figure 2.3). The national income per capita of Guangdong was 1,828 
Yuan above the national average in 1993, while that of Jiangxi was 610 Yuan below it. 
The national income per capita in Guangdong is 1.87 times that of China, and 2.64 times 
that of Jiangxi. Actually, the gap between Shenzhen and Taihe was even larger, given that 
the Pearl River Delta, Shenzhen in particular, is the most developed region of 
Guangdong, whereas Taihe and the Basin is a poor region in Jiangxi. 
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Table 2.2 Industrial and agricultural output value (10,000 Yuan) of Taihe (1949-1996) and Shenzhen 

(1979-1996) 

Industr. & agric. output agricultural output industrial output 

year Taihe | Shenzhen Taihe ] Shenzhen Taihe Shenzhen 

1949 889 871 18 

1950 1,052 942 110 

1951 1,657 1,445 212 

1952 1,733 1,524 209 

1953 1,744 1,473 271 

1954 2,071 1,693 378 

1955 2,218 1,824 394 

1955 2,280 1,657 623 

1957 2,733 2,026 707 

1957 3,015 2,295 720 

1958 3,335 2,787 548 

1959 3,471 2,551 920 

1960 3,878 2,435 1,443 

1961 3,235 2,073 1,162 

1962 3,080 2,107 973 

1963 3,388 2,412 976 

1964 3,833 2,714 1,119 

1965 4,143 2,995 1,148 

1966 4,032 2,766 1,266 

1967 3,914 2,787 1,127 

1968 3,661 2,678 983 

1969 3,835 2,641 1,194 

3,353 1,470 
2,858 2,016 
3,948 2,094 
5,333 2,586 
4,562 2,946 
5,472 2,822 
5,466 3,128 
5,377 2,894 
5,753 3,038 
5,544 3,491 

20,234 7,340 13,106 3,922 7,128 
27,570 6,968 16,938 3,958 10,632 
50,873 8,272 24,181 4,086 26,692 
65,762 11,234 26,929 4,335 38,833 

105,076 12,223 29,083 4,912 75,993 
212,548 13,422 40,416 5,248 172,132 
292,483 16,327 45,821 4,888 246,662 
389,779 18,838 49,552 6,299 340,227 
632,083 19,836 73,772 7,911 558,311 

1,112,143 25,899 99,404 10,058 1,012,739 
1,585,485 32,071 108,015 14,297 1,477,470 
2,321,385 32,071 119,205 18,534 2,202,180 
3,297,029 37,257 143,063 19,568 3,153.966 
4,532,304 38,714 185,297 16,573 4,347,007 
6,970,888 40,843 192,880 20,242 6,778,008 

10,862,172 43,812 224,776 25,438 10,637,396 
12,497,546 49,574 232,653 35,448 12,264,893 
14.550.215 56.652 273.246 49,836 14,276.969 

Sources: Taihe County Statistics Bureau 
Shenzhen Statistics and Inform 

, Taihe Statistics Yearbook, 1949-1996; 
lation Bureau, Shenzhen Statistics Handbook, 1979-1996. 
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Historically, China, as an agrarian society for thousands of years, has a very poor 
industrial base. Particularly in the underdeveloped regions like Taihe, industry was almost 
non-existent before the foundation of the People's Republic of China. In 1949, the output 
value of industry in Taihe accounted for only 2 per cent of total industrial and agricultural 
output value (see table 2.2). With great efforts put in economic development and 
industrialisation, total industrial and agricultural output value increased by more than ten 
times, and the proportion of industrial output value of the total increased in Taihe to 38.6 
per cent in the 30 years from 1949 to 1978. Although the level still is very low, 
achievements in economic development have been fairly remarkable. However, due to the 
rapid increase of population, its per capita industrial and agricultural output value 
increased only by less than five times during this period of 28 years. After the 
introduction of the economic reforms policy, the economy of Taihe entered a new 
economic development era. Compared with 1979, the industrial and agricultural output 
value in 1996 had increased by 9.5 times in 17 years, an average annual 47 per cent 
increase (excluding the effects of rising prices, the increase was 2.26 times, and the 
average annual increase 11.2 per cent). However, compared with the much faster 
economic growth of the developed regions, the gap between industrial and agricultural 
output value in Taihe and in the developed regions had significantly widened. From 1979 
to 1996, the industrial and agricultural output value of Shenzhen increased by 719 times, 
which turned Shenzhen from a small town into a modern city within less than two 
decades. In the process of economic development, industrialisation played a key role. The 
industrial output value of Shenzhen increased by 2003 times from 1979 to 1996, while 
the agricultural output value increased by less than 21 times. Out of the total increment of 
industrial and agricultural output value, 98.2 per cent was contributed by the industrial 
sector, 1.2 per cent only by agriculture. In Taihe, the figures are 48.2 per cent and 51.8 per 
cent respectively, which places agriculture in a more important position there. 

Taihe and Shenzhen have developed very different industrial structures since the 
economic reforms. One can see the differences from the composition of GDP according 
to economic sector. Agriculture is the most important economic sector of Taihe in both 
the 1980s and in 1996, whereas agriculture contributed only 1.73 per cent to Shenzhen's 
total GDP in 1996 (table 2.3). More than 90 per cent of Taihe's workers were 
concentrated in the agricultural sector in the 1950s and 1960s (table 2.4). This situation 
had not changed much in 1995. More than 80 per cent of the workers of Taihe are still 
engaged in agriculture. In contrast, Shenzhen exhibited an absolutely different picture in 
its distribution by employment sector. Although more than half of its workers were 
employed in the primary sector in 1982, in 1995 about 92 per cent of its workers are 
engaged in the non-agricultural sectors. Moreover, the proportion of manufacturing 
workers of the total labour force decreased from 57 to 36 per cent, while the share of 
workers in the tertiary sector increased from 32 to about 56 per cent during the period 
1982-1995. S y 

Taihe and Shenzhen show a difference in labour productivity. In 1982, the general 
productivity per worker in Shenzhen was 4.9 times higher than that in Taihe (table 2 5) 
This figure has risen to 9.1 times in 1996. The differences in labour productivity between 
Taihe and Shenzhen result from several factors. Firstly, Shenzhen has a higher labour 
productivity in every industrial sector. For example, GDP per worker of Shenzhen in 
agriculture, the manufacturing sector and the tertiary sector were respectively 3.4, 4.8, 
and 3.9 times that of Taihe in 1996. Secondly, in both Taihe and Shenzhen, workers in 
the non-agricultural sectors have a much higher productivity than those in agriculture in 
all years. In fact, the discrepancies in labour productivity between agriculture and the 
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non-agricultural sectors show a quickly increasing trend since the introduction of the 
economic reforms policy. Given that many more workers in Taihe are engaged in the 
agricultural sector, whereas most of Shenzhen's workers are employed in the more 
productive non-agricultural sectors, part of the differences in labour productivity between 
Shenzhen and Taihe result from their different employment structures. Assuming that 
Taihe had the same labour structure as Shenzhen, and using a simple double-
standardisation method, the labour productivity of Taihe would be 7527 Yuan in 1995, 
which would be 23 per cent of that of Shenzhen in the same year, instead of the actual 
less than 10 per cent. From this calculation it follows that the differences in labour 
structure contribute 14.7 per cent to the total differences in labour productivity, whereas 
the other 85.3 per cent come from the actual differences in labour productivity in each of 
the three industrial sectors between these two regions. 

Table 2.3 Composition of GDP and GDP per capita in Shenzhen (1979-1996) and Taihe (1984-1996) 

GDP per capita (Yuan) composition of GDP (%) 

year Taihe Shenzhen Taihe Shenzhen 

primary | secondary \ tertiary primary secondary ; tertiary 

1979 606 37.04 20.46 42.51 
1980 835 28.89 26.05 45.07 
1981 1,417 26.91 32.31 40.77 
1982 2,023 22.96 38.07 38.96 
1983 2,512 17.23 42.56 40.20 
1984 385 3,504 69.36 17.78 12.86 11.07 45.53 43.40 
1985 458 4.809 62.80 22.32 15.55 6.69 41.92 51.39 
1986 463 4,584 59.24 24.54 17.40 7.90 39.18 52.91 

1987 574 5,349 58.13 20.03 21.84 8.32 39.44 52.24 

1988 705 6,477 55.73 22.63 21.64 6.55 41.30 52.15 
1989 723 6,710 49.32 25.85 24.83 5.93 43.69 50.37 
1990 859 8,724 52.63 24.10 23.27 4.09 44.81 51.09 
1991 885 10,746 55.26 23.42 21.32 3.42 47.58 49.00 
1992 1,001 12,707 56.23 21.51 22.26 3.34 47.98 48.68 
1993 1,105 16,165 53.47 21.30 25.23 2.45 54.65 42.90 
1994 1,566 19,514 38.54 23.31 38.15 2.24 54.70 43.06 

1995 1,696 23,381 48.91 30.62 20.47 1.62 52.40 45.98 
1996 1,668 27,005 52.78 23.87 21.66 1.73 49.29 48.97 

Sources: Shenzhen Statistics and Information Bureau, Shenzhen Statistical Handbook 1979-
Taihe County Statistics Bureau, Taihe Statistics Yearbook, 1984-1996. 

1996; 

figure 2.4a Percentage distribution of outpout value of economic sectors in Taihe 
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Figure 2.4b Percentage distribution of output value of economic in Shenzhen 
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Table 2.4 Distribution of employment structure 
Taihe Shenzhen 

year primary 1 secondary [ tertiary primary 1 secondary ) tertiary 

1952 95.79 2.94 1.27 
1957 95.45 2.01 2.54 
1965 93.01 3.22 3.77 
1978 87.71 8.02 4.27 
1982 86.41 7.13 6.46 54.10 20.40 25.50 
1990 83.40 7.40 8.20 10.10 57.30 32.40 
1995 81.30 10.1 9.60 7.97 35.89 56.14 

Sources: The China's Third (1982) and Fourth (1990) Census; Kang et a/., 1993. 

Table 2.5 Labour productivity (10,000 Yuan) of the different ectors in Shenzhen and Taihe 
Taihe Shenzhen 

year total j primary 1 secondary [ tertiary total j primary | secondary j tertiary 

1982 0.0802 0.0644 0.2000 0.1597 0.4734 0.2009 0.8836 0.7234 
1990 0.1606 0.1013 0.5231 0.4557 1.3951 0.5656 1.0911 2.2000 
1995 0.3226 0.1941 0.9781 0.6879 3.2487 0.6621 4.7431 2.6606 

Sources: see tables 2.3 and 2.4. 

Given their differences in labour productivity and in industrial structure of labour, GDP 
per capita in Taihe and Shenzhen were very different (table 2.3). In 1984, Shenzhen had a 
GDP per capita about 8.1 times higher than Taihe. However, this gap has grown to 15.2 
times in 1996. With their distinctive economic development conditions, residents of 
Shenzhen enjoy a much better material life than their Taihe counterparts. 

Ever since the introduction of the economic reforms policy, net per capita income has 
significantly increased in both Shenzhen and Taihe. In rural Shenzhen, net per capita 
income in 1996 had increased by 35.6 times compared with 1979 (table 2.6). As Taihe's 
net per capita income among rural residents increased by about 6 times from 1983 to 
1996, the increment was much smaller than that in Shenzhen. In 1983, the difference 
between Shenzhen and Taihe in net income per rural resident was only 149 Yuan (or 46.6 
per cent). However, the difference was 3,502 Yuan (or 183 per cent) in 1996. With 
respect to net per capita income in the urban areas, the differences between Taihe and 
Shenzhen are even larger. In 1988, net per capita income in urban Shenzhen had climbed 
to 2,115 Yuan, while this figure in Taihe was still 641 Yuan, which was 1,474 Yuan or 
230 per cent less than that of Shenzhen. Moreover, this difference was even enlarged to 
8,269 Yuan or 365 per cent in 1994. 
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Table 2,6 Comparison of some economic indicators (Yuan per capita) of Taihe and Shenzhen, 1979-1996 

government revenue merchandise purchase net income 

Year Taihe Shenzhen Taihe Shenzhen Taihe Shenzhen 
l rural | urban I rural 1 urban 

1979 21 55 126 358 152 

1980 17 91 152 589 208 
1981 18 239 181 933 230 
1982 21 204 176 1,205 393 
1983 24 262 187 2,080 320 469 
1984 30 397 197 2,713 339 656 
1985 34 713 236 3,014 390 750 1,935 
1986 39 793 269 2,926 425 894 1,841 
1987 48 758 293 2,810 494 641 1,097 2,115 
1988 56 957 345 3,281 618 808 1,317 2,601 
1989 62 1,193 373 2,848 658 920 1,622 3,687 
1990 54 1,075 373 3,306 769 1,318 1,954 4,163 
1991 52 1,146 406 3,473 799 1,383 2,270 4,602 
1992 77 1,647 501 4,404 929 1,517 2,833 5,821 
1993 82 2,290 572 5,441 1,079 1,630 3,050 7,775 
1994 95 2,217 618 6,591 1,254 2,265 3,692 10,534 
1995 109 2,550 666 7,514 1,457 4,517 12,153 
1996 127 3,675 723 8.285 1,913 5,415 16,308 

Sources: Shenzhen Statistics and Information Bureau, Shenzhen Statistical Handbook 1979-1996; 
Taihe County Statistics Bureau. Taihe Statistics Yearbook. 1979-1996. 

From table 2.6 we can also see that net per capita income differs much between rural and 
urban residents in both Taihe and Shenzhen. Furthermore, the differences display an 
increasing trend. In the 1980s, net income per rural resident in Taihe was 30 per cent 
lower than that of urban residents, against about 50 per cent in Shenzhen. However, these 
figures have increased to some 40 per cent in Taihe and some 70 per cent in Shenzhen. 
Therefore, generally speaking, people in developed regions, and residents of urban areas 
have enjoyed much more benefits of economic development since the introduction of the 
economic reforms policy. The urban-rural differences in net per capita income are even 
more profound in the more developed regions. Moreover, we can also find from table 2.6 
that net per capita income in urban Taihe was even lower than that in rural Shenzhen, and 
that this difference too shows a tendency of increase. Hence, from the perspective of their 
economic situation, rural residents in developed regions are no longer in a disadvantaged 
situation, compared with urban residents in underdeveloped regions. The traditional 
urban-rural discrepancies between the urban parts of the underdeveloped regions and the 
rural parts of the developed regions could be reduced, eliminated even, with the 
remarkable developments that took place in the rural parts of the developed regions. 

Given their higher net income, residents of Shenzhen are able to consume much more 
merchandise than their counterparts of Taihe. In 1979, every resident of Shenzhen in 
average purchased merchandise worth 358 Yuan, while the residents of Taihe purchased 
for 129 Yuan only. In 1996, merchandise purchased by every resident of Shenzhen in 
average had increased to 8,285 Yuan, which is 23 times more than that in 1979. In Taihe, 
although it had also increased by 5.7 times from 1979 to 1996, this indicator was one-
eleventh of that of Shenzhen. According to the investigation conducted in the urban area, 
the Engel's Index for urban residents of Shenzhen was 47.07 per cent in 1990, while it 
was 52.17 per cent in urban Taihe in the same year. Apparently, urban residents of Taihe 
spent more of their earnings on food in comparison with their counterparts in Shenzhen. 
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Because of the different speeds of economic development, it was supposed that the gap 
in the Engel's Index between Shenzhen and Taihe will have widened further. 
Unfortunately, we don't have new data on Taihe. However, the Engel's Index for urban 
Shenzhen has declined to 42.1 per cent in 1992, 45.5 per cent in 1993, 38.40 per cent in 
1994, and 39.9 per cent in 1995. Therefore, people in Shenzhen could spend more and 
more of their income on health care, education, entertainment, and other cultural things. 
For example, in 1990, each urban resident of Shenzhen spent 39.9 Yuan monthly on 
average on entertainment, education, health care, and other cultural activities, whereas 
expenditure on these items in urban Taihe was only 9.38 Yuan. Moreover, next to their 
expenditures, Shenzhen people could deposit much more of their income in the bank 
compared to their Taihe counterparts. The end-of-year per capita account balance of 
Shenzhen residents was 13,515 Yuan in 1995 and 16,242 Yuan in 1996, about 13.2 and 
13.5 times respectively that of Taihe residents in these two years. 

Not only income of individuals increased; government revenues tremendously grew in 
both Taihe and Shenzhen since 1979. However, government revenues of Shenzhen 
increased by 766 times from 1979 to 1996, while the increment in Taihe was only 7.5 
times during the same period. Government revenues per capita of Shenzhen were 3,675 
Yuan in 1996, which was 68 times that of Taihe (table 2.6). With higher and rapidly 
increasing government revenues, Shenzhen government is in an advantaged position to 
invest more in infrastructure and other public services, compared with its Taihe 
counterpart. Up to 1996, telephone sets per 100 people and length of roads per square 
kilometre of land in Shenzhen were 25.6 sets and 2.09 kilometres, whereas they were 
only 1.14 sets and 0.22 kilometres in Taihe. Numbers of medical staff and hospital beds 
per 10,000 people were 41 persons and 21 beds in Shenzhen, against 17 persons and 11 
beds respectively in Taihe. Theatres and library books per 10,000 people in Shenzhen 
were 0.22 and 4,268 volumes respectively, while they were only 0.006 and 0.2 volumes in 
Taihe. The number of people with college and higher education per 10,000 residents in 
Shenzhen, according to the 1990 Census, was 446, whereas it was only 56 in Taihe. 
Conversely, the illiteracy rate of Shenzhen in 1990 was 3.3 per cent, contrasting with 
Taihe where it was 16 per cent. 

In summary, we present a picture which can exhibit the positions of Shenzhen and Taihe 
in China with regard to their socio-economic development levels. From figure 2.5 one 
can intuitively see that the economic development level of Shenzhen is much higher 
than the national average, whereas that of Taihe is much lower than that of China as a 
whole, as indicated by GDP per capita. People in Shenzhen are by far richer than the 
average Chinese, while residents of Taihe are relatively poorer as measured by their 
end-of-year per capita bank balances. From the perspective of government revenues per 
capita, the government of Shenzhen is more economically powerful than those of other 
regions with a more average economic development level, whereas the Taihe 
government is in a more disadvantaged position in this sense. Moreover, Shenzhen is 
much more urbanised than China on average, while Taihe is still basically an agrarian 
county. Again, using the number of college attendants per 100,000 people as a criterion, 
Shenzhen is also a socially developed region whereas Taihe is apparently 
underdeveloped in the Chinese context. 
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Figure 2.5 Comparison of some socio-economic indicators of Taihe, 
Shenzhen and China 
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Note: GDP - gross domestic product per capita in 1996 (Yuan); 
government revenues - government revenue per capita in 1996 (Yuan); 
bank balance - end-of- year bank account balance of residents per capita in 1996 (Yuan); 
college attendants - people having college or higher education per 100,000 residents in 1990; 
urban proportion - proportion of urban residents to the total population (per 10,000) in 1990. 

2.4 Discussion and conclusion 
Shenzhen and Taihe are two regions in China with different characteristics in the fields 
of geographical conditions, historical tradition, socio-economic development and so 
forth. They were selected as our research sites not only because they are worth to be 
studied by their own virtue, but also because this study can be expected to provide 
lessons for other regions with similar characteristics. On the one hand, the regions are 
considered as realities with their uniqueness; on the other hand, they share common 
rules, common realities, common relationships which can be treated as a mental concept 
in order to formalise the structures and processes behind their reality and uniqueness. 
Therefore, Shenzhen and Taihe are representing China's rapidly developing, 
respectively its underdeveloped regions. Through this research, we hope to reach some 
generalisations and to provide lessons and conclusions of general value for the regions 
of China and even for other developing countries at comparable development levels and 
following similar socio-economic development processes. 

In our study, both Shenzhen and Taihe (with their division into rural and urban parts) 
are considered as a system. Having their wholeness and completeness, they consist of 
sub-systems which are interrelated and constrained by, conditioned by, and dependent 
on the state of the other units. Moreover, Shenzhen and Taihe also exist as components 
of super-ordinate or higher systems, the Pearl River Delta, Guangdong Province for 
Shenzhen, and the Jitai Basin, Jiangxi Province for Taihe, plus China and the global 
system for both of them. Any change in one sub-system will lead to changes in other 
sub-systems and in the higher systems, in order to reach a dynamic equilibrium, on the 
one hand. On the other, changes in the one sub-system are based on the interactions with 
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other sub-systems and super-ordinate system(s) by importing and exporting matter, 
energy and information. For example, in our study the economic development of 
Shenzhen is conditioned by the regional geographical, cultural, and political sub
systems etc., and also driven by the external input from other components of the higher 
systems. At the same time, changes in the economic sub-system will produce influences 
on demographic, political, and cultural sub-systems which adjust to these changes 
through feedback mechanisms. Moreover, the changes in Shenzhen produce their 
output, after the running of the regional system process, to other regions (e.g. the Jitai 
Basin, Taihe) and to the higher systems (the Delta, Guangdong Province, or China and 
the whole world) which accordingly get adapted to the changes occurring in Shenzhen. 

This chapter, describing the regional system processes of Taihe and Shenzhen, aims at 
providing a context in which the demographic sub-system operates. From the discussion 
in this chapter, we see that Shenzhen and Taihe have undergone tremendous socio
economic changes over the recent decades, although they are at very different socio
economic development levels due to complicated environmental, political, cultural and 
demographic reasons. During the process of socio-economic development of Taihe and 
Shenzhen, industrialisation and urbanisation have played a very important role, giving 
rise to substantial effects on population dynamics, land use, environmental problems, 
and so forth. The demographic sub-system, interacting with others, experienced 
profound changes which were affected by and at the same time had their influence on 
other sub-systems and super-ordinate systems. 





3 A Historical Overview of Population Change 

Chinese society has experienced dramatic demographic and familial transitions in the 
twentieth century, especially from the 1950s, after the People's Republic of China was 
founded. As one of the regional sub-systems, the population system interacts with the 
economic, cultural, political, and environmental systems, and serves as one of the most 
important components of the whole regional system in exchanging with other regional 
systems and super-ordinate systems. In order to provide the setting for the Chapters that 
follow, we seek here to provide an outline of the changes, delineate the major trends in 
the demographic variables, and describe the broad economic and political development as 
it interrelates with population change. 

3.1 Taihe County 

3.1.1 Population since the twelfth century 

The earliest population statistics for Taihe can be obtained from registrations from the 
times of the ancient dynasties. As early as under the Song dynasty, it was recorded that 
the population of Taihe was 130,000 in 1174-1189 (table 3.11). Since then, the number of 
the total population fluctuated between 113,251 and 231,906 due to various reasons, such 
as wars, migration, plague, and changes of administrative boundaries. During the first 
half of this century, the population of Taihe showed a decreasing trend. Particularly when 
the 'Red Army' withdrew from Jitai Basin in 1935, a large number of young men and 
women followed it, and started the famous 'Ten Thousand Kilometres Long March'. Of 
even more profound consequence was the fact that the troops of the Nationalist Party 
occupied the region afterwards and massacred a large number of people who had been in 
contact with the Red Army. According to an incomplete registration, 5,700 people of 
Taihe County whose names have been recorded were killed during this period. A large 
number of anonymous victims of the massacre were in fact kept out of the records. 
Moreover, the occurrence of snail fever and other diseases killed thousands more. Some 
villages in some regions of Taihe were destroyed by the snail fever. Consequently, the 
population of Taihe dramatically declined by about 40 per cent from 189,486 in 1935 to 
118,030 in 1937. Later on, the occupation by the Japanese from 1937 to 1945 and the 
civil war from 1945 to 1949 forced a great number of people from the northern and 
central parts of China to migrate to areas like Jitai Basin which were rather far from the 
war arena because of their remote geographical location. According to the records, during 
this period more than 1,200 households migrated into Taihe and built up more than 123 
villages. Up to 1949, the total population gradually increased to 188,030 (Kang, 1993). 

Since the foundation of the People's Republic of China in 1949, the population of Taihe 
has experienced a continuous increase. Between 1949 and 1996, total population more 
than doubled, reaching 496,500 by the end of 1996 (figure 3.1). It should be also noted 
that the sex ratio (number of males per 100 females) of the Taihe population has 
gradually increased. It was only 92.6 in 1949, and did not exceed 100 until the year 1975. 

1 The historical data provided in the table suffer from problems such as changes in registration criteria, 
underreporting, and modification of administrative boundaries. Therefore, we use them mainly for 
indicating a trend of historical population change in this area. 



44 Chapter 3 

The low sex ratio is largely due to the fact that a large number of young men took part in 
the Red Army in the 1930s, and joined the Long March to other parts of the country. 
Moreover, most victims of the massacres by the Nationalist Party troops in the late 1930s 
were males. Since 1949, population development took place mainly under peaceful 
circumstances. It took a period of about 40 years for Taihe to achieve the sex ratio of a 
normal population by the 1990s. 

Table 3.1 Population of Taihe before 1949 
Year Population Period 

1174-1189 130,000 Song dynasty 
1201-1204 150,000 

1391 212,834 Ming dynasty 
1412 167,993 
1482 113,251 
1492 115,310 
1644 76,000a Qing dynasty 
1716 45,915a 

1826 46,414a 

1916 231,906 The Republic of China 
1928 185,748 
1934 175,911 
1935 189,486 
1937 118,030 

Source: Kang et al., 1993. 
a Able-bodied men recorded only; usually the total population was about 2 to 3 times this figure. 

600000 

Figure 3.1 Population and sex ratio of Taihe since 1949 

-population ' -sex ratio 

Source: Taihe Statistical Yearbook, 1949-1996, Taihe County Statistics Bureau. 

Between 1949 and 1996, the total population of Taihe increased by 308,470, or 164 per 
cent. The average annual crude population growth rate was 3.49 per cent. By exploiting 
the statistical records, we can separate the share of natural growth in the total population 
increase from that of migratory growth. However, we should be aware of the defective 
and unreliable nature of the data when we use these statistics. 
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3.1.2 Natural population growth from 1949 to 1980 

3.1.2.1 BEFORE 1970 

Natural population dynamics, according to the Taihe County Statistical Bureau, is 
depicted in figure 3.2. In the more than 40 years from 1954 to 1996, the crude birth rate 
(CBR) widely changed, while the crude death rate (CDR) displayed a continuous process 
of decrease with one exception only, in 1959-1961, when there was a serious famine in 
China. 

During the 1950s, in most years the birth rate was higher than 30 per thousand, except in 
1956. The reasons for the dramatic decrease of the birth rate in 1956 are twofold. Firstly, 
Taihe experienced a historically rare drought in that year. Twelve of the 30 townships, 
and 80 per cent of the total cultivated land were seriously affected. Two-thirds of the 
people of working age were engaged day and night in fighting against the drought (Kang 
et al., 1993). Many couples had to postpone childbearing. Secondly, the withdrawal of the 
Red Army and the slaughtering by the Nationalist Party troops had resulted in a dramatic 
decline in the total population and in the numbers of live births in 1935-1936. In the 
population pyramid for 1990 (figure 3.3) we can still see the effects, although later 
migration has concealed the historical events. But there still is a concave segment in the 
population pyramid at age 55-56 in 1990, which represents a smaller number of 
population aged 20-21 in 1956. Actually, 20 to 21 was the peak age of childbearing for 
Taihe women. Drought and abnormal population structure gave rise to a significant 
decrease of the birth rate in 1956. Later on, compensating effects produced a much higher 
birth rate in 1957. However, at the end of the 1950s, the 'Great Leap Forward' and other 
'extreme leftist' policies, together with natural disasters resulted in an unprecedented 
catastrophe all over the country. Although it was affected by the serious famine and 
experienced an increase of the death rate and a dramatic decline of the birth rate in 1960-
1961, Taihe was in a more advantageous position compared with many other regions, 
given that Taihe is a less populated region. In fact, during this period a large volume of 
in-migrants from other regions, on the search for food, happened to arrive in Taihe. Taihe 
did not suffer a tremendous number of deaths, as many other regions of China 
experienced. The statistics reported a negative rate of natural population growth (- 4.57 
per thousand) for China as a whole in 1960 (Yao and Yin, 1994), but such a phenomenon 
of negative natural population growth was not observed in Taihe. Although the crude 
birth rate sharply dropped from 34 per thousand in 1959 to 25.7 per thousand in 1960 and 
20.4 per thousand in 1961, on the one hand, and the crude death rate increased from 12.8 
per thousand in 1958 to 14.5 per thousand in 1959 and 15.4 per thousand in 1960, on the 
other, Taihe still displayed a positive net natural population growth during this period. 

Moreover, a catching-up of the birth rate was observed in the early 1960s: it reached a 
peak at 39.1 per thousand in 1965. During most of the 1950s and 1960s, the Chinese 
government seldom took efforts in birth control. To the contrary, the government more 
frequently took a position of encouraging childbearing, under the ideology of 'the more 
people, the more powerful', because China's large population was regarded as a crucial 
part of its national economic strength and in the international political struggle. At the 
same time, the peasants' small-scale agricultural economy and the Chinese traditional 
reproductive culture were not in contradiction with this ideology and policy. Therefore, it 
should be no surprise that local people bore children without deliberate control. 
Moreover, even if people were inclined to control their fertility, there were not enough 
information and effective means provided to them to act in that way. In Taihe, the crude 
birth rate was over 30 per thousand in 13 years out of the 16 between 1954 and 1969. The 
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1990 Fourth Census data have revealed that, up to 1990, rural women in Taihe who were 
bom in 1930 and 1940 have had 5.8 and 6.4 live births in average, respectively. Among 
the urban women, the figures were 5.6 and 5.4, respectively. These cohorts of women 
mostly experienced their childbearing in the two decades of the 1950s and 1960s. 

In the meantime, the Chinese government put great efforts in attacking one cause of death 
after the other. The mortality level of the population underwent a profound 
transformation. Before 1949, the crude death rate was above 20 per thousand in Taihe, 
and life expectancy was about 40 years. Up to 1990, the crude death rate has decreased to 
about 5 per thousand, and life expectancy has increased to approximately 68 years. Just 
like in many other regions of China, the spectacular mortality transition of Taihe mostly 
took place during the 1950s. It was mainly due to a complex set of factors, including the 
establishment of social order throughout the country after years of social and political 
disorganisation, the general economic development, and an improved food distribution 
system. In addition, several governmental policies directly addressed issues of health 
care. These included a series of campaigns to eradicate disease carriers like rodents, 
houseflies, mosquitoes, and bedbugs, and to promote personal and household sanitation. 
In the 1960s, furthermore, the Chinese government stipulated a co-operative medical 
system which provided a fundamental guarantee for the peasants to have access to the 
basic medical facilities needed. The 'barefoot doctors' programme, which aimed at 
training a large number of local peasants with elementary medical knowledge in order to 
promptly treat their folk patients, particularly in some remote regions, was also 
instrumental in bringing rudimentary public health care to rural areas. The overall trend of 
decreasing mortality rates was consequently visible, with a major interruption in this 
downward trend occurring in 1959-1960, reflecting the effects of the Great Leap 
Forward. 

Starting from 1958, China's massive peasantry was organised into communes as a way to 
promote agriculture. At the same time, great emphasis was placed upon industrial 
development, including rural initiatives that called for backyard steel furnaces in every 
village. All this resulted in massive disruptions in agricultural production, dislocations of 
population, environmental degradation, and ill-advised industrial initiatives. The most 
critical consequence was that the Great Leap Forward caused a tremendous drop in grain 
production, leading to widespread malnutrition and actual starvation. Mortality rates 
substantially increased. By 1962, with the policies changed, a recovery had firmly set in, 
and the trend of improvements in all indicators of mortality resumed. 

3.1.2.2 THE 1970s - THE INITIATION OF FAMILY PLANNING POLICY 

Dramatically decreasing crude death rates together with continuously high crude birth 
rates resulted in a spectacularly high net population growth during the 1960s. The rate of 
natural population growth remained as high as 25 to 30 per thousand from 1963 to 1970. 
Being aware of the problems caused by fast population growth, a strongly enforced family 
planning program was launched by the Chinese government in 1970. National policy was 
summarised in the slogan "Wan, Xi, Shao" (later marriage, longer intervals between 
births, and fewer children). Concomitant with the promulgation of the policy, a structure 
of cadres was developed who could enforce regulations at all levels of governmental 
organisation. The remarkable success of the family planning policy is documented by the 
steady fall of the birth rate. In 1970, the crude birth rate for the nation as whole stood at 
33.43 per thousand; by 1979, it had been reduced to 17.82 per thousand. Although it 
significantly declined during 1970-1972, the crude birth rate in Taihe increased again in 
1973 and kept its rather high level till 1980. The overall dramatic decrease of fertility in 
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most parts of China in the 1970s did not occur here. The reasons explaining this 
exception are manifold. 

Firstly, in contrast to its neighbouring regions, Taihe is less densely populated. Though a 
fast-increasing population gave rise to some problems of economic stagnation and 
environmental degradation, the population pressure was not as serious as in many other 
regions. Local people and local cadres were not fully aware of the necessity of fertility 
control. Although the external input of the family planning policy from the higher 
government exerted its influence in the very beginning of the 1970s, the regional 
preference for reluctant birth control significantly weakened the policy efforts in the years 
afterwards. 

Secondly, as Taihe is a mainly traditional agrarian society, most of its people resided in 
rural areas. Lacking a social security system, peasants relied on support from their 
children, especially their sons, once they have grown old. Under conditions of backward 
socio-economic development and circumstances for cultivation, workers (particularly 
male labourers) are important for the peasant's family to reach for a better life. Apart 
from the traditional ideology which emphasises the importance of continuation of the 
family line and the happiness of an abundant number of descendants, the pragmatic need 
of the peasant family for many children met the sympathy of the local cadres. Moreover, 
it served as a strong feedback mechanism to external input of the super-ordinate 
government system, which lowered the requirements of fertility control in this region. 

Thirdly, the great number of youngsters born during the first baby boom in the early 
1950s had reached the age of marriage and child-bearing. Consequently, the crude birth 
rate of Taihe hovered around 35 per thousand from 1973 to 1979, while it was about 20 
per thousand in the nation as a whole in the same period. Although the crude death rate of 
Taihe was slightly higher than that of the nation as a whole, albeit in the process of 
decrease, the net population growth rate of Taihe was 7 to 15 per thousand higher than 
that of China as a whole during this period. 

3.1.3 Natural population growth since 1980 

3.1.3.1 THE EFFECTS OF A STRINGENT BIRTH CONTROL POLICY 

By the end of the 1970s, the Chinese government had become aware of the demographic 
impact of the nation's very young population structure and realised that the population 
would continue to grow by over 1 percent a year despite a successful family planning 
policy that limited childbearing to replacement level. Determined to improve and 
accelerate economic development, its reaction facing this demographic situation was 
swift and strong. In 1980, the one-child policy was launched with a series of rewards for 
those women who bore only one child, and punishments for women who had more than 
one. In the years that followed, the practice of fertility control was considered as a crucial 
index for evaluating the performance of local governments. Punishments were meted out 
to any officials who failed to carry out the strict policy, even if they conducted a good job 
in all other aspects. Under such strong external input of higher government policy, local 
cadres and local people had to adjust their preferences and behaviour in the changed 
regional process. A dramatic decrease of the crude birth rate could be observed since 
1980. According to the population registration, the crude birth rate sharply dropped from 
31.4 per thousand in 1979 down to 20.96 per thousand in 1980. Afterwards, the CBR was 
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in a continuous process of decrease, down to 13.34 per thousand in 1985, 11.90 per 
thousand in 1990, and even to an incredible 9.80 per thousand in 19962. 

With the quickly changing and strong family planning policy, and with the significant 
socio-economic development since the 1980s, it is understandable that there has been a 
important fertility decline in Taihe. However, volume and the tempo of the decrease are 
such, that we will not be convinced by the figures only, before having carried out a deep 
and attentive study of the reality. 

Figure 3.2 Natural population dynamics in Taihe according to population 
registration 
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Figure 3.3. Population pyramid of Taihe County, 1990 (% of total population) 
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3.1.3.2 APPROACHING THE ACTUAL FERTILITY LEVEL 

The numbers of births as registered by the public security system are unbelievably low 
after 1980. It is true that the fertility rate significantly decreased after 1980, when the 
central government implemented the rather strict family planning policy. Since then, the 
practice of fertility control has been used as a crucial quota for the super-ordinate 
government to evaluate the work performance of local cadres. If the local cadres could 
not meet the requirements of fertility control assigned to them by the higher government, 
they would be negatively evaluated for their entire job achievement even when they 
conducted a very good job in all other aspects. Therefore, local cadres usually did their 

The figures after 1980 are somewhat underreported. Although they are used here to understand the general 
tendency of fertility decline in China, we should be aware of the facts of underreporting and we need to 
adjust them carefully, according to some reliable data available, when we conduct further researches on this 
topic. 
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best in the fertility control field, even if they themselves were not fully convinced by the 
strict family planning policy. An effective influence on fertility decline could be 
observed. However, the new policy of 'one child per couple' is hardly acceptable for the 
peasants, especially those in the underdeveloped regions. It is almost impossible for these 
regions to meet the requirements of fertility control assigned to them by the higher 
government. In such circumstances, many of births were not reported, most of them baby 
girls (Zeng et al., 1993d). During our field work in Taihe and other counties of Jitai Basin, 
we noticed that a great number of unreported births were registered as in-migrants at the 
end of the year or later, in order to keep the balance between the total number of 
population and the underreported births. Therefore, the registered births were 
underreported, while the registered in-migrants were over-reported. 

To obtain the actual level of fertility, we employed two methods of indirect estimation of 
the number of births since 1980. 

Method 1: We were fortunate in that we could obtain, besides data from the registration, 
the statistics of numbers of births from census and survey. In 1982 and 1990, 
respectively, the Third and the Fourth National Census were taken. In order to report 
authentic levels of natality, the central government emphasised that all births should be 
reported, and the 'additional' births which surpassed the quota of births assigned would 
not be used to negatively evaluate the performance of local officials. Therefore, almost all 
births were reported in 1981 (reported by the 1982 census), 1989 and 1990 (reported by 
the 1990 census). Such a kind of policy was also employed in 1987 when the national 1% 
sample survey was conducted. Taihe County was selected in the 1987 survey, which 
revealed the number of births in 1986. We compared the numbers of births between the 
registration and Census (or survey) data in 1981, 1986, 1989 and 1990, and calculated the 
proportion of underreported births in the registration (table 3.2). 

Table 3.2 Proport ion of underreported births in Taihe County 
year 1981 ! 1986 1989 i 1990 
survey data (S) 10,481 9,057 11,202 10,893 
register data (R) 8,027 5,321 5,852 5,540 
R/S 0.7659 0.5875 0.5224 0.5086 
S-R 2,454 3,736 5,350 5,353 
1-R/S 0.2341 0.4125 0.4776 0.4914 

It can be observed that the problem of underreporting gradually became more serious 
during the 1980s. The proportions non-registered are 23.4 per cent in 1981, 41.2 per cent 
in 1986, 47.8 per cent in 1989, and 49.1 per cent in 1990. We estimated the proportion of 
underreported births in other years in the 1980s by using a simple interpolation method, 
and then employed these to estimate the actual numbers of births in the 1980s (table 3.3). 
Assuming the proportion underreported in the 1990s to be the same as that in 1990, we 
also estimated the actual numbers of births in the 1990s. The results show that the birth 
rate in 1991 based on the estimated number of births is abnormally high. It seems that the 
problem of underreporting in that year was not as serious as later in the 1990s, since it 
was just after the census, and some local people and local officials still followed the 
registration ways of the census. 
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Table 3.3 Estimated birth rate in Taihe (method 1) 
year population registered | registered estimated estimated proportion of 

births j CBR births CBR underreport 
1980 408,469 8,562 20.96 10,681 26.15 0.1984 

1981 410,946 8,027 19.53 10,480 25.50 0.2341 
1982 417,533 7,553 18.09 10,343 24.77 0.2698 
1983 423,295 6,976 16.48 10,044 23.73 0.3055 
1984 429,321 6,620 15.42 10,048 23.40 0.3411 
1985 433,314 5,779 13.34 9,273 21.40 0.3768 
1986 439,398 5,321 12.11 9,057 20.61 0.4125 
1987 444,171 5,231 11.78 9,245 20.81 0.4342 
1988 451,301 5,265 11.67 9,677 21.44 0.4559 
1989 460,903 5,852 12.70 11,202 24.30 0.4776 
1990 465,677 5,540 11.90 10,893 23.39 0.4914 
1991 469,786 7,952 16.93 15,635 33.28 0.4914 
1992 472,268 4,653 9.85 9,149 19.37 0.4914 
1993 475,755 4,535 9.53 8,917 18.74 0.4914 
1994 483,787 6,066 12.54 11,927 24.65 0.4914 
1995 491,500 5,846 11.89 11,494 23.39 0.4914 
1996 496,500 4,878 9.82 9,591 19.32 0.4914 

Method 2: Age-specific population figures reported in the 1990 Census can also help to 
estimate the actual numbers of births in the 1980s. Given that the migration rate of Taihe 
is very low, we assume that no in-migration and out-migration happened at the youngest 
ages. We then can obtain the numbers of births in the respective years by adjusting the 
numbers of population by age in the 1990 census, exploiting the survival probabilities for 
19903 (table 3.4). In fact, we can see from table 3.4 that the number of in-migrants aged 
0-10 was quite small during the period 1985-1990, according to the 1990 Census. 
Moreover, the standard schedules of in-migration and out-migration are very similar, 
although we could not obtain age-specific numbers of out-migrants from the 1990 
Census. Actually, in most years in the 1980s there were negative net migration numbers 
after our adjustment procedure (table 3.6), which means that the actual numbers of births 
are likely to be even higher than the estimated ones according to the no-migration 
assumption. 

Table 3.5 shows that the estimated birth rate is very close to the registered birth rate for 
the 1970s, which is supposed to be rather reliable. The fertility level for the 1980s 
estimated by method 2 is higher than that estimated by method 1, although both are 
higher than the registered fertility level. Moreover, we can also observe a more smoothly 
and continuously declining birth rate resulting from estimation method 2 than from 
estimation method 1 (figure 3.4). Taking into account all aspects discussed above, we 
may accept a fertility level of Taihe as follows: firstly, it should be a rather reliable way 
of proceeding to accept the registered crude birth rates before 1980; secondly, the crude 
birth rates for the 1980s as estimated by method 2 should be chosen; thirdly, the crude 
birth rates for the 1990s (except for 1991) as estimated by method 1 should be chosen, 
while we should estimate the proportion of underreported births for 1991 as half of that 
for 1990. Therefore, we believe that the crude birth rates of Taihe county are in the 
vicinity of those displayed in figure 3.5, which would show that there has been a 

3 The source of survival probabilities will be discussed in detail in section 6.3.2 below. The survival 
probabilities described there are for 1989. We assume that there were no significant changes in survival 
probabilities between 1989 and 1990 in this area. 



A historical overview of population change 51 

substantial decrease of the CBR in Taihe since 1980. However, the drop has not been as 
dramatic as suggested by the registration data. And the crude birth rate is somewhat 
higher than that of China as a whole. 

Table 3.4 Estimates of births by the Census data of Taihe County 
year of birth age | lx j population | number of births | in-migrants 

1990 0 100,000 10,555 10,914 31 
1989 1 96,714 10,552 10,980 43 
1988 2 96,101 10,583 11,049 30 
1987 3 95,784 10,025 10,485 32 
1986 4 95,610 9,720 10,184 35 
1985 5 95,445 11,161 11,712 54 
1984 6 95,295 10,911 11,465 62 
1983 7 95,169 10,168 10,696 61 
1982 8 95,062 10,152 10,689 56 
1981 9 94,979 8,941 9,415 33 
1980 10 94,964 11,877 12,527 92 
1979 11 94,813 13,229 13,957 158 
1978 12 94,784 12,910 13,629 193 
1977 13 94,726 12,464 13,166 173 
1976 14 94,667 12,436 13,151 159 
1975 15 94,560 11,841 12,526 125 
1974 16 94,529 11,647 12,334 75 
1973 17 94,432 11,170 11,834 101 
1972 18 94,392 9,454 10,024 87 
1971 19 94,317 9,795 10,403 112 
1970 20 94,152 9,897 10,530 140 
1971 21 93,986 

Table 3.5 Estimated birth rate of Taihe in the 1970s and 1980s (method 2) 
year population | registered births | registered CBR j estimated births | estimated CBR 

1970 315,094 10,080 31.99 10,530 33.42 
1971 323,324 9,688 29.96 10,403 32.18 
1972 331,968 10,340 31.15 10,024 30.20 
1973 341,606 12,469 36.50 11,834 34.64 
1974 350,397 12,355 35.26 12,334 35.20 
1975 360,765 13,055 36.19 12,526 34.72 
1976 372,220 13,352 35.87 13,151 35.33 
1977 382,177 13,088 34.25 13,166 34.45 
1978 393,046 13,872 35.29 13,629 34.68 
1979 402,215 12,807 31.84 13,957 34.70 
1980 408,469 8,562 20.96 12,527 30.67 
1981 410,946 8,027 19.53 9,415 22.91 
1982 417,533 7,553 18.09 10,689 25.60 
1983 423,295 6,976 16.48 10,696 25.27 
1984 429,321 6,620 15.42 11,465 26.70 
1985 433,314 5,779 13.34 11,712 27.03 
1986 439,398 5,321 12.11 10,184 23.18 
1987 444,171 5,231 11.78 10,485 23.61 
1988 451,301 5,265 11.67 11,049 24.48 
1989 460,903 5,852 12.70 10,980 23.82 
1990 465,677 5,540 11.90 10,914 23.44 
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Figure 3.4 Registered and estimated crude birth rate of Taihe County, 1970-1996 
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The significant decrease of the crude birth rate since 1980 reflects the impact of the more 
stringent one-child policy. On the other hand, the fast-growing population in the past 
three decades has induced an increasing pressure on environmental resources and socio
economic development, which was perceived by the local government and, to some 
extent, by local peasants. Since then, the family planning policy has been much mote 
intensively implemented in this region. Accordingly, the CBR declined from about 35 per 
thousand in the 1970s to about 25 per thousand in the 1980s and further down to below 
20 per thousand in the 1990s. It should be noted that fertility in Taihe has fluctuated 
within a rather wide range, which reflects the changes in family planning policy but, more 
importantly, has been induced by shifts in the age structure. For example, the sharp 
decrease in the CBR in the early 1980s (especially in 1981) was to a great extent caused 
bv the 'baby bust' in 1960-1962 resulting from the severe famine. This small cohort ot 
females reached childbearing age in the early 1980s and certainly gave fewer births than 
in other periods. When the 'catching-up' birth cohort born after 1963 arrived at 
childbearing age, the CBR of Taihe accordingly displayed a catching-up effect. It s 
v. ble from figure 3.5 that the fluctuations in the CBR in Taihe since 1980, generally 
IpeaÎng, reproduced the pattern of changes in CBR from 1960 to 1979, but at a lower 
level. 
According to the results of the 1990 Census, Taihe women born in 1955 and_1960 who 
experienced childbearing events mainly in the 1980s, exhibit a TFR of 3.47 and 2.84 
respectively. Although they have not yet finished their childbearing career, we can 
conclude that their TFR should be significantly lower than that of the women from older 
birth cohorts4, given that they have already passed through their most fertile ages. 
However the Census data also demonstrate that the fertility level m Taihe apparently 

4 The cohort TFRs for women born in 1930, 1935, 1940, and 1945 are 5.85, 6.26, 6.45, 5.78, respect-ively. 
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deviated from the guidelines of the central government family planning policy which 
urged couples have one child only or, later, not more than two children. 

3.1.3.3 ADAPTATION TO THE ALTERATIONS IN FAMILY PLANNING POLICY 

Population policy, as most social, economic, and political policies stipulated by the 
Chinese central government, has been subject to frequent alterations. Taihe and other 
regions have had to develop adaptive responses that could both accommodate to political 
pressure and ensure local interests. Accordingly, families and individuals in the region 
had to adjust to the frequent swings in policy so that their political survival and economic 
security would not be jeopardised. 

The one-child policy is far removed from the childbearing preferences of local people 
because of their backward socio-economic development level and strongly traditional 
high-fertility culture. In traditional agrarian society, family size was highly related to 
family economy. A survey of 2866 Chinese farms conducted between 1921 and 1925 
found a highly significant correlation of 0.54 between farm size and family size (Buck, 
1930). It also revealed clear differences by family size in farm capital, crop production, 
family earnings, and labour returns. Moreover, it is particularly notable that larger 
families surpassed smaller families in these economic indicators, not only in aggregate 
terms but also in per capita (per adult male) terms. Under the collective farming system 
that was dominant in China in 1958-1979, family size was also probably one of the most 
important determinants of family income, given that grain rations were determined 
mainly according to family size. When the stringent family planning policy came into 
effect in 1979, this was at the same time when the Chinese government began to 
implement the household production responsibility system, designed to ultimately restore 
the peasant family as a central organisation for rural production. The advantages of larger 
families were clearly observed even by the peasants themselves. First, the reallocation of 
the team land to individual families was mostly based on family size and, though less 
frequently, on family labour force (Chang, 1996). Secondly, families with more labourers 
have performed better in improving agricultural and non-agricultural production, and in 
sectoral diversification of economic activities given their advantages in efficient labour 
allocation. Thirdly, the dismantling of the commune system also stopped most of the rural 
social security system provided by the collective organisation. Each family's self-support 
became the locus of the new rural welfare system. Consequently, all the advantages of 
large families in improving various production activities and earning better incomes 
directly determined the welfare situation as well. Moreover, young couples strongly 
desire to have 'at least one son' for their old-age security and the maintenance of the 
ancestral line. Therefore, the reform strategy of restoring the family-centred peasantry 
economy tends to make the one-child family policy much more difficult to implement. 

After the stringent one-child policy had come into effect people in the region, local cadres 
as well as families and individuals, had to adjust their fertility preferences and to decrease 
the fertility level, both subjectively and objectively. On the other hand, local residents 
tried to evade the official one-child plan in various ways. Many doctors ran a flourishing 
informal business of illegally removing IUDs, the most widely disseminated device for 
contraception which women of childbearing age were required to use by the family 
planning officials. In Taihe, there has also been a kind of collective effort to evade the 
fertility control measures. Guards in villages in the mountains, when the government birth 
control team was in sight, beat a gong to warn pregnant women to flee into the hills. 
Prevailing son preference led to gender-selective abortion practised among the peasants. 
Baby girls usually did not receive as adequate care as baby boys, which induced a higher 
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infant mortality rate among females. The 1990 Census revealed a 53.29 per thousand 
female infant mortality rate, in contrast to a 38.82 per thousand male infant mortality rate. 
These practices resulted in a high sex ratios at birth in 1982 (109.94) and 1990 (111.9). 
More frequently, the 'unregulated' births were underreported. Peasant families often 
don't report the birth when the baby is a girl, in order to have an additional baby boy. 
Local cadres usually refused to register the 'unregulated' births so that the fertility quotas 
given by the higher government would not be surpassed. Those unreported births were 
not infrequently registered as in-migrants afterwards. As a result, the numbers of births 
are seriously underreported, whereas the numbers of in-migrants are over-reported. 

However, regional government and local peasants were not merely adaptive or 
submissive to state demographic compulsion; their backlash began to mount immediately. 
Confronting the resistance of peasant families and many sympathetic local cadres, central 
governmental population policy as disseminated to local cadres of different regions began 
to be characterised by increasing leniency and ambivalence. Couples in rural areas and 
some backward regions were permitted to have the second birth, provided that the first 
birth was a girl. As a result, a significant increase in the fertility rate could be observed 
from the mid-1980s. The change in family planning policy suggested that the state 
apparently recognised the need to compromise its ambitious goal of population control 
with the necessities and willingness of peasant families, as well as with the existence of 
regional differences. 

3.1.3.4 DISCREPANCIES IN FERTILITY BETWEEN RURAL AND URBAN AREAS 

Being aware of the disparities between regions and between rural and urban areas, the 
central government implemented different fertility control policies in different areas. 
People in some backward and less developed regions, as well as most of the ethnic 
minorities, were allowed to have two or more children. Given their different socio
economic development level, urban residents were urged to follow more strict fertility 
control regulations. From the early 1970s, urban residents followed the later-marriage 
regulations which were set at age 25 for females and age 28 for males, in contrast to 23 
and 25 respectively in the rural areas. Since 1980, urban residents were urged to follow 
the one-child policy, while rural couples usually had two or more births. Although both 
urban and rural women born in the 1930s all have had about 5.5 live births, the 1990 
Census reported rural women born in 1940, 1950, and 1955 to have 6.4, 4.8, and 3.0 live 
births, respectively, in contrast to the 5.4, 3.3, and 2.3 live births among their urban 
counterparts. 

The sharp rural-urban difference in acceptance of the fertility control policy vividly 
illustrates the central feature of contemporary Chinese society: the very sharp 
differentiation between the urban and the rural. In general, urban people are more 
educated, and less tradition-bound. They more easily accept new things, including family 
planning. Meanwhile, they enjoy a much better social security system, which is not 
provided to their rural counterparts. In fact, urban residents have benefited 
disproportionately from the skewed development policy. They have enjoyed a basically 
guaranteed full employment, free housing and medical care, a pension system, much 
better health services; they also have much better access to higher education and other 
cultural and recreational facilities at no or very low cost. Till the urban economic reforms 
of the mid-1980s, an urban individual's dependency on the state was virtually all-
encompassing. In urban areas, the state controlled not only the means of production, with 
more than 70 per cent of all urban employees working in state-owned enterprises and 
agencies, but also the means of consumption. By enjoying the benefits controlled and 
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provided by the state, urban residents have also become increasingly obliged to and 
dependent on the state. Because most urban residents work in state and collective 
enterprises and agencies, government control extends from the conception of the baby 
(pre-natal health care), via the child's birth registration (which entitles it to an urban 
registration with lifetime benefits, such as heavily subsidised food, housing and medical 
care), and enrolment in kindergarten and schools, to its parents' promotion and housing 
assignments. Violation of the one-child policy in urban areas is easily traceable and 
punishable. Therefore, although a big proportion of them desires more than one child, 
most urban residents have many reasons to comply with the policy and have little room to 
resist. 

In rural areas, however, there is no such state protection. Even during the heydays of 
collectivisation, rural people's livelihood depended mostly on the outcome of their own 
labour in the village. In other words, the strong control of the state prevailing in the urban 
areas does not exist in the rural ones, especially not after the implementation of the 
household responsibility system since 1980, which enabled rural women more often and 
more easily to violate the fertility control policy. Given that about 95 per cent of its 
population lives in the rural area, the fertility level of Taihe is apparently higher than that 
of China as a whole, although the total fertility rate in the urban part was below 
replacement level (1.90) in 1990, contrasting with 2.8 in the rural. 

3.1.3.5 MORTALITY 

Looking at the crude death rate (CDR) of Taihe, one can observe a continuous 
improvement since 1980. The CDR decreased from 7.32 per thousand in 1980 to 5.47 per 
thousand in 1985, 4.99 per thousand in 1990 and 4.47 per thousand in 1996, 
demonstrating greater gains than those for China as a whole (6.34, 6.78, 6.67, and 6.44). 
However, there generally is underreporting of deaths by the registration in China. The 
problem of underreporting is more serious with respect to infant mortality. China has 
laws requiring that deaths be reported, and yet usually 10 to 20 per cent of them are not 
(Judith Banister, 1987; Poston Jr., 1996). It appears that deaths are fully reported for 
people in the prime working ages, which may indicate that their work units have a part in 
initiating and carrying through the registration of deaths. But for the ages at which the 
reporting of deaths may depend entirely on family initiative, some deaths apparently are 
not formally registered. Local cadres do not seem to overcome family reluctance and 
report the deaths for them. The reasons for this reluctance to death reporting are manifold. 
One possibility is that the underreporting of infant deaths is due to the perception that a 
baby who dies has never really lived, which may result in underreporting of both deaths 
and births. Another source of underreporting may be formed by people who live alone 
with no family member to report their death, or people who die far away from their 
residence location. Banister (1992) reconstructs China's mortality trends with some 
confidence, based on reliable intercensal population growth figures. 

We compared for Taihe the registration data with the 1990 Fourth Census data, which 
show respectively a crude death rate of 5.1 and 6.3 per thousand in 1989. Death 
underreporting in the registration is 390, or nearly 20 per cent. However, we could not 
find consistency of patterns of underreporting from this comparison, since the 1982 
Census displayed 88 deaths (or 3 per cent) less than the registration data. We also were 
aware of the fact that the proportions of death underreporting, according to Banister's 
estimation, very much fluctuated over time: they were as high as 48 per cent in some 
years, but 7 per cent only in 1976. Moreover, the levels of underreporting were very 
different across regions. Therefore, it is impossible to estimate them throughout all years, 
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although we should keep in mind that the crude death rate of Taihe was underreported to 
some extent. 

3.1.4 Migratory population change 

3.1.4.1 ESTIMATION OF THE MIGRATION FLOWS 

From the registration by the public security office, we could obtain the statistics of 
migration of Taihe since 1960. However, given that a large number of underreported 
births was registered as in-migrants since 1980 in order to meet the number of total 
population, we should accordingly estimate and adjust the level of migration of Taihe, 
taking into account actual natural population growth. Rationally, we should estimate the 
number of deaths too, because deaths were also underreported. Unfortunately, it is 
impossible to determine the real numbers of deaths, due to the lack of reliable data 
indicating the level of underreporting in all the years. However, as the crude death rate 
has dropped to a rather low level, the numbers of underreported deaths are much smaller 
than the numbers of births and migrations. Moreover, the underreporting of infant deaths, 
which usually accounts for most of the underreporting of deaths, generally was 
accompanied by the underreporting of births, which cancel out each other and will not 
affect the total number of population. Therefore, we believe that the total amount of 
population change is not seriously biased by the underreporting of deaths. This enables us 
to estimate net migration, based on the change of total population as well as natural 
population growth by using the adjusted numbers of births. The results are depicted in 
table 3.6, from which we can observe a net out-migration in Taihe after taking into 
account the underreporting of births since 1980, in contrast to net in-migration according 
to the registration data. From the adjusted net migration figures, we can estimate the 
annual numbers of in-migrants since 1980, on the basis of the rather reasonable 
assumption that the numbers of out-migrants were correctly registered5 (table 3.7). 

Table 3 6 Estimated net migration in Taihe County since 1980 
Year population registered natural estimated natural registered net estimated net 

increase increase migration migration 
1980 408,469 5,972 9,937 282 - 3,683 
1981 410,946 4,724 6,112 - 2,247 - 3,635 
1982 417,533 4,680 7,816 1,907 - 1,229 
1983 423,295 4,181 7,901 1,581 -2,139 
1984 429,321 4,039 8,884 1,987 -2,858 
1985 433,314 3,407 9,340 586 - 5,347 
1986 439,398 3,235 8,098 2,849 -2,014 
1987 444,171 3,163 8,417 1,610 - 3,644 
1988 451,301 2,982 8,766 4,148 - 1,636 
1989 460,903 3,704 8,832 5,898 770 
1990 465,677 3,217 8,591 1,557 -3,817 
1991 469,786 5,705 3,714 - 1,596 -4,186 
1992 472,268 2,334 342 148 - 4,348 
1993 475,755 2,228 235 1,259 -3,123 
1994 483,787 3,546 1,552 4,486 - 1,375 
1995 491,500 3,453 1,458 4,260 - 1,388 
1996 496,500 2,661 665 2,339 -2,374 

This is almost true, since people should move with their residence card if they are officially registered as 
permanent residents. Out-migrants ought to cancel their residence card in the public security office of their 
place of origin when they move out, in order to be registered in the new place. Otherwise, they would not 
enjoy the welfare for permanent residents. However, we do not consider the temporary migrants. 
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Table 3.7 Estimated in-migrants into Taihe since 1979 
year population registered net estimated net out-migrants registered in- estimated in-

migration migration migrants migrants 
1979 402,215 -309 -309 7,830 7,521 7,521 
1980 408,469 282 - 3,683 6,726 7,008 3,043 
1981 410,946 - 2,247 - 3,635 9,346 8,236 5,711 
1982 417,533 1,907 - 1,229 6,110 7,484 4,881 
1983 423,295 1,581 -2,139 6,724 7,817 4,585 
1984 429,321 1,987 -2,858 6,079 8,059 3,221 
1985 433,314 586 -5,347 6,875 7,461 1,528 
1986 439,398 2,849 -2,014 5,967 7,642 3,953 
1987 444,171 1,610 - 3,644 5,985 7,708 2,341 
1988 451,301 4,148 - 1,636 5,876 10,049 4,240 
1989 460,903 5,898 770 5,122 10,628 5,892 
1990 465,677 1,557 -3,817 10,102 11,814 6,285 
1991 469,786 - 1,596 -4,186 4,779 5,730 593 
1992 472,268 148 - 4,348 4,790 4,810 442 
1993 475,755 1,259 -3,123 6,528 7,319 3,405 
1994 483,787 4,486 - 1,375 6,435 9,649 5,060 
1995 491,500 4,260 - 1,388 6,278 9,514 4,890 
1996 496,500 2,339 -2,374 4,529 6,328 2,155 

In order to test our estimation of migration, we followed the idea to compare it with 
relevant statistics from reliable Censuses or surveys. Unfortunately, we have very few 
such data except the statistics provided by the 1990 Census. In the 1990 Census people 
were asked to mention their place of residence in 1985, which enabled us to obtain the 
number of in-migrants between 1985 and 1990 still living in Taihe on Census day. 
According to this restriction, during the five years 1985-1990 there is a total of 6,034 
(1,206 as an annual average) in-migrants who moved to Taihe from other regions. 
However, the registered number of in-migrant is 43,488 for the five years (8,697 as an 
annual average), which is 37,454 and 7,491 respectively higher than the figures from the 
Census. It is obvious that in-migration was very seriously over-registered, even 
considering that there might be some in-migrants who moved into and out from Taihe 
more than once in this five-year period while the Census only records the latest move 
provided that the person lived outside Taihe in 1985. According to the registration, there 
were annually 2,733 net in-migrants in 1985-1990. However, the Census gives 4,759 net 
out-migrants annually, assuming that there are not in-migrants migrating more than once 
in these five years, and that the number of out-migrants was correctly registered. 
Compared with the Census records, OOour estimate gives an annual average of 2,374 net 
out-migrants in the same period. It seems that we still overestimate the number of in-
migrants to some extent, while the Census likely underestimates it. Relevant research 
shows that Jiangxi, as an underdeveloped region in China, is a province which has net 
out-migration. During 1985-1990, 293,800 people out-migrated from Jiangxi and 
224,900 people in-migrated into it, resulting in a - 1.827 per thousand net migration rate. 
Taihe is a county below average socio-economic development level in Jiangxi. Therefore, 
it is believable that Taihe experienced a net out-migration since the implementation of the 
economic reforms policy from 1980. 

Therefore, we could estimate the average annual number of in-migrants for Taihe at 3,640 
in the 1980s and 3,261 in the 1990s, in contrast to the 8,209 in the 1980s and 7,881 in the 
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1990s according to the registration. We could also assume that the registered numbers of 
in-migrants before 1980 were not significantly erroneous, given that the problem of 
underreporting of births was not common and serious in those years. From the discussion 
above, we obtained the estimated net migration rates for Taihe since 1960 as shown in 
Figure 3.6. The graph demonstrates that there was net in-migration in Taihe before 1980, 
whereas a negative net migration was observed afterwards. The change in the migration 
pattern is compatible with the change in central government policies, especially the shift 
in the economic strategy, and reflects the relative position of Taihe compared with other 
regions in the country. 

3.1.4.2 MIGRATION 1960 TO 1979 

Under the egalitarian socio-economic development strategy stipulated by the central 
government from the 1950s to the 1970s Taihe, as an underdeveloped region and an old 
revolutionary base, received great financial and technical assistance. The state 
strategically moved many industries and personnel into remote and backward regions 
such as Taihe, to disperse the industries from the coastal areas in order to be prepared for 
war. Apart from the collectively organised migration, there also was some voluntary in-
migration into Taihe. Because Taihe is a relatively sparsely populated region in China's 
south-eastern part, many peasants moved in from neighbouring densely populated regions 
which had a very serious shortage of cultivated land. Hence, Taihe was generally a 
migrant-receiver before 1980. From figure 3.6, we see three in-migration booms 
happening in Taihe during 1960-1980. 

Firstly, in the early 1960s, the faulty Great Leap Forward policy led to a serious famine 
all over the country. Large numbers of urban workers recruited from backward regions 
during the Great Leap Forward were sent back to their rural areas of origin, together with 
their family members. Many Taihe people who had been recruited by factories in the 
cities in 1958 had to move back. In the meantime, some people from neighbouring 
regions moved in to make a living under the severe famine conditions because Taihe was 
less densely populated and relatively easier for seeking food. Hence, the sending back of 
workers and the migrant victims of famine formed the first tidal wave of net in-migrants 
to Taihe in the early 1960s. 

Secondly, during the Great Cultural Revolution many intellectuals and cadres were 'sent 
down' to 'remould their thoughts' by participating in labour in the backward rural 
regions. More importantly, urban school graduates were called for 'climbing the 
mountain and coming down to the village' - to be re-educated by the peasants under the 
harsh circumstances of living and working with peasants. From 1968, a great number of 
school graduates moved to the rural areas. Taihe, as a backward rural area and a famous 
old revolutionary base, received a big volume of this kind of migrants which gave rise to 
another wave of in-migrants in the late 1960s and early 1970s. 

Finally, there is a small peak of net in-migrants in 1975-1976. The reasons explaining 
this small wave are not very clear. One possibility is that in 1975 Shanghai provided 
support for the school graduates who were accepting 're-education' in Taihe, which 
significantly improved the working and living conditions of the school graduates and 
attracted more school graduates from other regions. Another possibility is that some 
couples moved in order to evade the fertility control policy, given that Taihe implemented 
less intensive regulation. 
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3.1.4.3 MIGRATION AFTER 1980 

After the Chinese government shifted its economic development strategy to focus on the 
coastal areas in the early 1980s, Taihe changed from a receiver of migrants into a sender. 
Actually, there was a large volume of out-migrants since the end of the 1970s. After the 
'Gang of Four' had lost power in 1976, the 'extreme leftist' policies were gradually 
corrected. Many 'sent-down' intellectuals and cadres were rehabilitated and transferred 
back to the cities. At the same time, most 're-educated' school graduates returned to their 
places of origin. 

The second big volume of out-migrants can be observed in the mid-1980s. Being aware 
of serious problems of underemployment in the rural areas and aiming at accelerating 
economic development, the Chinese government stipulated a small-town development 
policy. From 1984, peasants were encouraged to move to small towns to carry out non-
agricultural activities, provided that they would bring their own grain ration with them. In 
the meantime, economic reform of the city, starting from the mid-1980s, generated a great 
number of employment opportunities. The speeding-up of economic development in the 
coastal areas dramatically enlarged the gap between the relatively developed and 
underdeveloped regions in China. Consequently, many rural and urban Taihe residents 
were attracted and moved into cities and towns in the coastal areas. Therefore, the net-
migration rate reached a low of - 12.34 per thousand in 1985. However, the economic 
adjustment and recession during the late 1980s, in 1989 in particular, dramatically 
decreased the volume of Taihe out-migrants. Some people had to move back, from cities 
and towns to other regions. A 1.67 per thousand net migration rate could be observed in 
1989, which was the one and only positive rate of net migration in Taihe since 1979. As 
soon as the Chinese government again stressed the importance of economic reforms and 
opening-up policy, and speeded up the economic development path in the early 1990s, the 
volume of out-migrants from Taihe resumed again. 

Figure 3.6 Net migration rate of Taihe 1960- 1996 
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3.1.5 SOURCES OF POPULATION GROWTH 

Basing ourselves upon the discussion above, we can conclude that the total population of 
Taihe has increased from 236,794 in 1960 to 496,500 in 1996, i.e., by 109 per cent or 
259,706 people. Natural population growth contributed 110.98 per cent to this total 
population increment, migration - 10.98 per cent. Hence, natural population increase is 
the main force behind population growth, whereas migration decreased the population by 
about 11 per cent. However, if we divide population growth over two periods, we find out 
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that from 1960 tol979 total population of Taihe increased by 69.85 per cent, which gives 
a 3.68 per cent annual growth rate. About 92.5 per cent of this total increment came from 
natural population growth, while 7.5 per cent was contributed by net in-migration. In 
1980-1996, total population increased by 20.55 per cent only, which gives a 1.35 per cent 
annual growth rate. Natural growth contributed to this total increment with 133.9 per 
cent, net migration with - 33.9 per cent. 

Figure 3.7 clearly illustrates that the main source of population increase in Taihe 
originated from natural growth, although net migration contributed a small portion to the 
total increase before 1980. After 1980, the absolute number of natural population growth 
continued to increase, although the fertility level was substantially decreasing, due to the 
increasingly bigger population base. Natural population growth provided almost all the 
increment to the total population during the period 1980-1996. At the same time, a rather 
big number of net out-migrants offset a large portion of population increase through 
natural growth. 

Figure 3.7 Population growth in Taihe, 1960- 1996 
14000 -
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3.2. Shenzhen 
Before Shenzhen Municipality was formed in 1979, the area in which Shenzhen is located 
had experienced many changes in administrative jurisdiction. Therefore, historical 
statistics on population are not very consistent. To maintain continuity and consistency, 
we use the statistics provided by the Guangdong Provincial Statistics Bureau. 

3.2.1 Population change before 1980 

From 1949, when the People's Republic of China was founded, till 1979, the year of 
establishment of Shenzhen Municipality, the area was under jurisdiction of Bao'an 
County. It is reported that Bao'an had a population of 268,310 in 1949. During the three 
decades that followed, its population increased to 312,610 in 1979, implying a 0.55 per 
cent annual growth rate only. 

3.2.1.1 EXODUS TO HONG KONG 

Population growth in Bao'an was exceptionally low before 1979, in contrast to other 
regions and China as a whole. Since Bao'an was located in the border area, the central 
government rarely invested here for the sake of being prepared for war. During the same 
period, the neighbouring Hong Kong was experiencing a dramatic economic 
development. The resulting socio-economic gap induced a great amount of out-migrants 
from Bao'an to Hong Kong and to other areas both abroad and in China. Table 3.8 
depicts the incompletely recorded outflow of migrants to Hong Kong in 1952-1980. The 
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data here only record those whose migration was officially registered. In fact, most 
migrations occurred outside the registration system, because many people crossed the 
border illegally. The exodus is closely related to the Chinese government policy and the 
economic gap between Hong Kong and Mainland China. 

The first wave of out-migration took place at the end of the 1950s and in the early 1960s, 
when China was experiencing a severe famine. Masses of almost starving people legally 
or illegally crossed the border to seek food in Hong Kong where a lot of their relatives 
and fellow-villagers were living. The second wave could be observed in the 1970s, when 
China's national economy was at the brink of collapse due to the turmoil of the Cultural 
Revolution, while Hong Kong was in a phase of economic take-off. Although the 
Shenzhen Special Economic Zone was established in 1979, still a great number of 
migrants moved to Hong Kong. Moreover, according to the registration, the volume of 
out-migrants to Hong Kong reached its maximum in 1979. From the moment when China 
started to implement its opening-up policy, large numbers of applicants for migration to 
Hong Kong, who had not got permission before and thus had accumulated over the past 
decades, received approval afterwards. To a great extent, the much larger volume of the 
exodus to Hong Kong in 1979 and 1980 reflects a period effect of a demographic event. 
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Table 3.8 Incompletely recorded outflow of migrants from Bao'an to Hong Kong, 1952— 
1980 

year out-migrants year out-migrants year out-migrants 
1952 66 1962 12,411 1972 2,284 
1953 77 1963 713 1973 2,769 
1954 73 1964 545 1974 2,980 
1955 67 1965 813 1975 905 
1956 286 1966 187 1976 1,114 
1957 4,951 1967 382 1977 1,273 
1958 604 1968 551 1978 7,513 
1959 1,368 1969 480 1979 31,969 
1960 1,634 1970 610 1980 17,186 
1961 3,326 1971 816 

3.2.1.2 STAGES OF POPULATION CHANGE 

Reviewing the path of population dynamics of Bao'an during the years 1949-1979, one 
can observe that the population did not change linearly. It is believed that the dramatic 
decrease of population in 1954-1957 is due to temporary adjustments of administration. 
The population of Bao'an was rather stable from the end of the 1950s to the mid-1960s, 
when a significant increment started from 1966. 
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In 1966-1971 the population greatly increased from 276,493 to 332,635, due to both 
natural and migratory gains. The Great Cultural Revolution, starting in 1966, turned 
Bao'an from a remote border region into one of the focuses of 'opposing imperialism and 
preventing revisionism', given its location at the frontier of preparation for war. Large 
numbers of Red Guards poured in for 'revolution', at the same time that voluntary 
migration was strictly controlled, which substantially decreased out-migration. Most out-
migrants were young people of childbearing age. So the dramatic decrease of out-
migration resulted in a significant increase in the number of births. Unfortunately, the 
registration source doesn't provide the data on natural and migratory population dynamics 
during 1967-1969. However, the incompletely recorded number of out-migrants to Hong 
Kong shows a decreasing trend during this period, which suggests a total decrement in 
migratory population change. Furthermore, the population pyramid of Bao'an in 1982 can 
provide some evidence (figure 3.9). Although there was a rather big inflow of migration 
since 1980 (the establishment of Shenzhen SEZ) in this area, which may provide biased 
information on population change in the past, most of the migrants were aged 18 and 
older. The number of people aged under 18 was not seriously affected by the massive in-
migration. Therefore, the proportion of the younger age group depicted in the population 
pyramid evidently reflects the historical fertility level. The population pyramid displays a 
big proportion of people aged 10-15, which indicates a baby boom in Bao'an during the 
years 1967-1972. 

Later on, in the 1970s, the total population stayed within the interval 320,000 to 335,000, 
but slightly decreased to 312,610 in 1979 as out-migration significantly increased. 

3.2.1.3 THE LOW SEX RATIO 

Inspection of the population change before the 1980s shows that Bao'an maintained a 
very low sex ratio. As early as 1949 the sex ratio was only about 90, and it remained so 
over the 1950s. This phenomenon was mainly due to the factor that the out-migrants were 
predominantly young males. Traditionally, men from Bao'an families moved out to make 
a living in Hong Kong and other regions abroad, leaving their women behind. At the end 
of the 1950s and in the early 1960s, the exodus of out-migrating men was even at a higher 
level, which further decreased the sex ratio down to about 83 from 1959 to 1965. 
However, when the Great Cultural Revolution started in 1966, the big volume of out-
migration of males was strictly controlled. In the meantime, the in-migration of 'Red 
Guards' and school graduates since the start of the Great Cultural Revolution had led to 
more male youngsters coming into the region. These changes in the flow of migration 
made the sex ratio of Bao'an's population to rise significantly. Moreover, the increasing 
numbers of births also contributed to the increment of the sex ratio, since the sex ratio at 
birth in Bao'an was usually above 107 (table 3.9). Therefore, the sex ratio increased to the 
vicinity of 98.5 in the years 1967-1969. As out-migration expanded again in the 1970s, 
the sex ratio started to drop again and reached a new minimum value of 83.9 in 1979. 
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Figure 3.9 Population pyramid of Shenzhen, 1982 (% of total population) 

Table 3.9 Population composition of Shenzhen, 1982 
age group males females sex ratio 

0-4 20,796 19,283 107.88 
5-9 21,007 19,740 106.49 

10-14 22,344 20,936 106.74 
15-19 19,458 19,212 101.34 
20-24 12,351 14,004 88.18 
25-29 12,104 15,342 78.82 
30-34 11,189 14,110 79.41 
35-39 7,530 8,480 89.08 
40-44 7,389 7,917 93.37 
4 5 ^ 9 8,691 9,008 96.61 
50-54 7,213 8,269 87.39 
55-59 5,735 7,354 77.70 
60-64 4,293 5,771 74.28 
65-69 3,026 5,208 58.31 
70-74 2,076 4,398 47.71 
75-79 1,126 3,132 36.60 
80-84 457 1,830 25.63 
85-89 106 739 14.72 
90-94 35 211 15.24 
95-99 0 35 13.51 

3.2.2 Fast population growth after 1980 

3.2.2.1 STAGES OF POPULATION GROWTH 

Since the establishment of Shenzhen Municipality in 1979, especially the founding of the 
Shenzhen Special Economic Zone in 1980, this region has experienced a dramatic 
population growth. As a newly built-up city, Shenzhen received a large volume of in-
migrants. Its total population increased from 314,100 in 1979 to 3,584,800 in 1996, a 
1,042 per cent total growth or a 61.3 per cent average annual growth rate over 17 years. It 
is noteworthy that the main source of this total population growth was the increment of 
temporary population who moved in and stayed at Shenzhen without a change of official 
residence. The share of temporary population in total population disproportionately 
expanded as well. It increased from 0.41 per cent only in 1979 to about 72 per cent in 
1994. 
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The tremendous inflow of temporary population is due to the fact that, during the 
expansion of the economy in Shenzhen, most of its industries were low-skill and labour-
intensive textile, tailoring, electronic, and processing industries, which absorbed a great 
number of rural surplus labourers from other regions. Given that China's household 
registration system only defines permanent population movement (apart from the fact that 
it attempts to control every movement), people are registered as temporary population 
regardless of their de jure place of living if their movement did not involve an officially 
registered change of residence. Usually, in-migrants in Shenzhen moving in from other 
rural areas could seldom change their official residence, given that the government strictly 
controlled changes of rural-to-urban permanent residence as well as movements between 
regions. Moreover, there were some migrants who worked in Shenzhen but preferred to 
keep their official residence in their place of origin where their families stayed. For 
example, many migrants from Beijing, Shanghai and other big cities were reluctant to 
change their permanent residences, given that Shenzhen was a new city where some 
infrastructures and services were not as complete and advanced as in their cities of origin, 
so that they didn't want to loose their original permanent residence. Given that each 
person could have only one permanent residence, such people are accordingly registered 
as temporary population in Shenzhen. 

Population registration also shows that the increase of the number of permanent residents 
in Shenzhen SEZ was apparently faster than that in the non-SEZ part. Most of the 
officially organised migration was focused on the SEZ, to build up the new city. The 
share of permanent residents of the SEZ to the total number of permanent residents of the 
municipality increased from 36.3 per cent in 1982 to 60.7 per cent in 1995. On the other 
hand, the number of temporary population of the non-SEZ part is bigger than that of the 
SEZ. In order to control the unchecked inflow of migration to the SEZ, a 80 kilometres 
long 'special economic zone management line' was set up between the SEZ and the non-
SEZ parts, which effectively blocked the inflow of large numbers of migrants into the 
SEZ, while most non-officially organised migrants were kept behind the line and stayed 
in the non-SEZ part. Moreover, while the industries in the SEZ are more likely to be 
high-tech characterised, most of the low-skill and labour-intensive industries were located 
in the non-SEZ part which absorbed a large volume of low-skilled rural surplus labourers 
working and living in the non-SEZ part. Consequently, there was more temporary 
population living in the non-SEZ part than in the SEZ, while the increase of the numbers 
of permanent residents in the SEZ was more substantial than that in the non-SEZ part. 
According to the results of the 1990 Census, 51.2 per cent of the total temporary 
population of Shenzhen lived in the non-SEZ part, while only 42.4 per cent of permanent 
residents lived there. 

More recently, Shenzhen is intending to gradually turn more and more temporary 
population into permanent residents. Meanwhile, in order to upgrade the technical level 
of the industries and to protect the environment, Shenzhen is trying to move out most of 
its low-technique, labour-intensive, and highly polluted industries from the SEZ to the 
non-SEZ part firstly, and later on from the whole municipality as such. Therefore, the 
need for labour was restrained. The increase of the total population, particularly the 
increase of the temporary population, has slowed down since 1995. Moreover, the 
increase of temporary population of Shenzhen in the latest period was predominantly in 
the non-SEZ part. Consequently, the share of population living in the SEZ declined from 
52.5 per cent in 1990 to 41.9 percent in 1995. Among the total temporary population of 
Shenzhen, 64.2 per cent were in the non-SEZ part in 1995, while 40.3 per cent of total 
permanent residents lived there. 
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Hence, total population growth in Shenzhen since 1979 has known several stages. Firstly, 
population growth in 1979 and the very beginning of the 1980s was relatively slow. 
Although the State decided to establish Shenzhen Municipality and moved in many 
people from other regions, the attractiveness of the city was still not strong enough. 
Meanwhile, the number of out-migrants to Hong Kong during 1979 and 1980 reached a 
historical record high, given the implementation of the opening-up policy. After the 
setting up of the Special Economic Zone in 1980, which enabled the city to practise 
special policies and flexible measurements, the advantages of living in Shenzhen were 
gradually realised by more and more people. More importantly, the economic reforms 
conducted in the rural areas since 1979 greatly enhanced agrarian productivity, which also 
accelerated the problem of surplus labour. Adjustment of the migration policy by the 
central government in the mid-1980s provided the legal stimulus for the people, 
especially the peasants, to move into the developed regions of the coastal areas. Shenzhen 
became one of the most important destinations for a lot of these movers. 

3.2.2.2 REGISTRATION OF TEMPORARY POPULATION 

It is noteworthy that temporary population is rarely registered in most regions in China. 
The public security registration system usually only provides statistics on permanent 
registration, since the proportion of temporary population in the total population is 
usually very small. For example, it accounted for only 0.69 per cent and 0.89 per cent in 
the Jitai Basin and in Taihe County respectively in 1995. It will not be seriously biased in 
discussing the total population if we don't have the data on temporary population, as we 
did when we discussed the population of Taihe and the population of Shenzhen before 
1979. However, this would not be true when we study Shenzhen's population since 1979 
without taking temporary population into account, given the great proportion of 
temporary population in Shenzhen. If we would consider the permanent residents of 
Shenzhen only, the population would have increased by 2.3 times only, which seriously 
under-enumerates the actual population growth. 

Moreover, the registration of temporary population depicted here does not include all of 
those who moved into Shenzhen without a change of official residence. This is so, 
because many in-migrants who stayed in Shenzhen for only several months did not 
register at the public security office, particularly before 19856. Some of those who stayed 
in Shenzhen even for a long time also did not register for the sake of avoiding the 
administration fee. Furthermore, there is a great number of provisional population who 
come to Shenzhen to visit their relatives, on a business trip, for holidays and so forth, but 
stay for a short period of time (from 3 days to several months). These people were not 
registered by the public security system before 1991. As the provisional population 
tremendously increased from 1992, when China decided to strengthen the economic 
reforms, the public security system was asked to register all temporary population, 
including provisional population (table 3.10). According to the additional data we 
obtained from the relevant government department, there was a total of 5,237,038 

Shenzhen Municipality established a special sector in the public security office to administrate the 
residence of temporary population in 1984. A document entitled 'Temporary regulations on residential 
management of temporary population in Shenzhen Municipality' was released. According to the 
regulations, temporary population has to register at the public security office within three days upon arrival. 
Starting from 1991, the municipality strengthened the administration of temporary population, effectively 
increasing the proportion of registration among temporary population. Concurrently, it was decided to 
collect a fee for expanding the capacity of infrastructure from the temporary population. Those members of 
the temporary population who conduct labour and business in the municipality pay 300 Yuan each, while 
other members of the temporary population pay 150 Yuan each. 
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temporary population in Shenzhen in 1994, among which 2,610,000 were provisional 
population. Among the other 2,623,00 temporary population who were required to 
register at the public security office, 92 per cent (2,415,400) were registered. In the same 
year, the total temporary population of the SEZ was 3,690,000 (including 2,570,000 
provisional population); the proportion of registration of temporary population was 79.7 
per cent. Meanwhile, the non-SEZ part had a total temporary population of 1,540,000 
(including 37,000 provisional population); the proportion of registration of temporary 
population was 96.8 per cent. Therefore, most of Shenzhen's provisional population was 
concentrated in the SEZ; the proportion of registration of temporary population in the 
non-SEZ part was comparatively higher. Details of Shenzhen's temporary population will 
be discussed in the next Chapter. 

Table 3.10 Registration of the temporary population 
year total registered proportion registered 

(1) (2) (2)/(D 
1986 430,459" 421,100 0.9783 
1987 617,130b 598,400 0.9696 
1988 944,583" 930,000 0.9846 
1989 1,291,194" 1,267,800 0.9819 
1990 1,354,267" 1,332,900 0.9842 
1991 1,653,100 
1992 3,580,384" 1,806,800 0.5046 
1993 2,810,875" 2,073,000 0.7375 
1994 5,237,038" 2,415,400 0.4612 

note: a. provisional population is included 
b. excluding provisional population 

3.2.2.3 THE YOUNG AGE STRUCTURE 

Since the population in Shenzhen predominantly consists of recently arrived in-migrants 
and these migrants are overwhelmingly young people, this has resulted in a special 
population structure in this region. The population of both the SEZ and the non-SEZ part 
is highly concentrated in the age category 15-29. The mean age of SEZ's population in 
1990 was 25.84 years (26.53 for males, 25.06 for females). It was even lower in the non-
SEZ part (24.45 for the whole population, 24.98 for males, and 24 for females). 

Figure 3.10a Population pyramid of Shenzhen SEZ, 1990 (% of total population) 
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Figure 3.10b Population pyramid of Shenzhen non-SEZ, 1990 (% of total 
-69^ peptriation)-

3.2.2.4 INCREASE OF THE SEX RATIO 

Given that among the increasing numbers of in-migrants there were more males than 
females, the situation of a low sex ratio among the permanent residents of Shenzhen 
before 1980 has completely changed since the establishment of the Special Economic 
Zone in 1979. The sex ratio among the permanent residents increased from 83.9 in 1979 
to 88.81 in 1982, and even further to 102.43 in 1983. Afterwards, it has continued to 
increase to 107.4 in 1996, which is above the sex ratio of a normal population. In fact, the 
increase of the sex ratio reflects different stories in Shenzhen SEZ and the non-SEZ part 
(table 3.11). 

Seen from the perspective of the permanent residents, the sex ratio of the SEZ had 
reached 102.19 in 1982 due to the great number of in-migrants. During the process of 
establishment of the city, there was a tremendous need of construction workers to make 
the infrastructure, buildings, and so on. These construction workers were predominantly 
males, which caused an extremely high sex ratio in the years 1983-1987 (around 120 to 
135). As the construction of the city came to its end in the late 1980s, the inflow of 
migrants gradually tended to a mode of greater gender balance. Accordingly, the sex ratio 
turned to decrease since 1987, although it is still higher than in a normal population. 

On the other hand, the sex ratio in the non-SEZ part of Shenzhen is still low. Firstly, most 
of the out-migrants moving to Hong Kong in the late 1970s and in the 1980s were from 
the non-SEZ part. Moreover, during the process of establishment of the SEZ, large 
numbers of young males from the non-SEZ part were recruited and migrated to the SEZ. 
Therefore, the sex ratio of the non-SEZ part in the early 1980s displayed a decreasing 
tendency, and dropped to about 82 in 1982-1983. Following the dramatic socio-economic 
development in Shenzhen, migration to both the SEZ and the non-SEZ part significantly 
increased. Since there were more males than females among the in-migrants, the sex ratio 
of the non-SEZ part has increased since the mid-1980s, although it is still under the 
normal level. 

Among the temporary population, the sex ratio was significantly lower than among the 
permanent residents, since most of the temporary population worked in the low-skill, 
labour-intensive textile, electronic, processing, and garments industries, which are 
female-dominated industries. For example, according to the 1990 Census, the sex ratio of 
the temporary population was 97.21 in 1990, in contrast to 114.55 for that of the 
permanent residents in the same year. Therefore, the sex ratio of Shenzhen SEZ was 
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substantially higher than that of the non-SEZ part, given that there was proportionally 
more temporary population in the non-SEZ part than in the SEZ. Moreover, since the 
industries in the non-SEZ part are more likely to be labour-intensive and low-skill 
industries which are female-dominated, the sex ratio of the temporary population in the 
non-SEZ part was significantly lower than that in the SEZ. According to the 1990 
Census, the sex ratio of the temporary population in the non-SEZ part was 84.43, 
compared with 112.68 for that in the SEZ. 

From the discussion above, we have observed different pictures of population growth for 
the periods before and after 1979 in Shenzhen. In fact, during these two phases, natural 
population growth and migration gave distinctive contributions to the total population 
growth. 

Figure 3.11 Popualtion and sex ratio change in Shenzhen 
1979-1996 
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Table 3.11 Population composition in Shenzhen, 1979-1996 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 

Total population Temporary popiUation 

# 

Permanent residents 

Total SEZ 
Sex ratio 

SEZ Non-SEZ 

314,110 
332,875 
366,893 
449,524 
595,164 
741,344 
881,451 
935,567 

1,154,400 
1,531,400 
1,916,000 
2,019,400 
2,385,300 
2,609,000 
2,949,900 
3,355,100 
3,451,200 
3,584,800 

1,500 
12,000 
33,000 
95,000 
190,000 
306,100 
402,900 
421,100 
598,400 
930,000 

1,267,800 
1,332,900 
1,653,100 
1,806,800 
2,073,000 
2,415,400 
2,459,600 
2,551,000 

0.48 
3.60 
8.99 

21.13 
31.92 
41.29 
45.71 
45.01 
51.84 
60.73 
66.17 
66.00 
69.30 
69.25 
70.27 
71.99 
71.27 
71.16 

312,610 
320,875 
333,893 
354,524 
405,164 
435,244 
478,551 
514,467 
556,000 
601,400 
648,200 
686,500 
732,200 
802,200 
876,900 
939,700 
991,600 

1,033,800 

128,616 
177,331 
191,474 
231,857 
257,353 
286,900 
321,900 
362,000 
395,300 
432,100 
472,800 
521,400 
565,200 
602,100 

102.19 
134.82 
130.24 
125.83 
122.81 
119.85 
116.33 
114.96 
114.55 
113.70 
114.62 
115.10 
115.07 

81.95 
82.80 
84.71 
85.82 
86.78 
87.79 
89.23 
89.66 
90.33 
90.78 
93.76 
95.33 
96.38 

a. only the permanent residents were considered. 
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3.2.3 Natural population growth 

3.2.3.1 PERMANENT RESIDENTS 

According to the registration data, the crude birth rate among the former Shenzhen -
Bao'an's permanent residents increased from 29.9 per thousand in 1955 to 33.1 per 
thousand in 1957, while the crude death rate significantly decreased from 10.4 per 
thousand in 1955 to 6.55 per thousand in 1957. However, when China started the strategy 
of the Great Leap Forward all over the country in 1958, the crude birth rate of Shenzhen 
dramatically decreased to 24 per thousand in 1958 and 22.9 per thousand in 1959. At the 
same time, the crude death rate sharply increased to 8.1 per thousand in 1958 and 9.8 per 
thousand in 1959. Unfortunately, the registration does not provide data for 1960. It is 
widely believed that the CBR reached its lowest point in 1960, while the CDR increased 
to a very high level, due to the serious famine that occurred. Taking the trends of CBR 
and CDR of Guangdong Province as our frame of reference, we estimated the natural 
population change rate of Shenzhen as shown in figure 3.12. It seems that the pattern of 
natural population dynamics of Shenzhen in the 1950s was almost the same as that of 
other regions (e.g. Taihe) and China as a whole. However, in Shenzhen the decrease of 
CBR and the increase of CDR started from 1958, which is one year earlier than in most 
other regions and in China as a whole. This indicates that the assault of the Great Leap 
Forward on this region was unusually strong. On the other hand, Shenzhen recovered 
from the disaster faster than many other regions, which usually witnessed increasing 
CBRs and decreasing CDRs up till 1962 or 1963. However, this kind of recovery already 
happened in 1961 in Shenzhen, because a lot of starving people in Shenzhen crossed the 
border and moved into Hong Kong during the years of famine. As a consequence, this 
reduction of total population lessened the pressures on food. Moreover, Shenzhen's out-
migrants towards Hong Kong remitted money and sent back food, which greatly helped 
their relatives who had stayed behind. This too explains why the influence of the famine 
on Shenzhen was not as serious as it was in many other regions which as a rule 
experienced a negative population growth during 1960 and/or 1961. 

When the country had recovered from the serious famine in 1962, a dramatic 
'compensating effect' on fertility was observed in Shenzhen. The CBR reached a 
historical maximum of 38 per thousand in 1962, while the CDR continuously decreased. 
Afterwards, the CBR of Shenzhen gradually decreased to 24 per thousand in 1966. 
However, registration data on natural population change of Shenzhen are missing. As we 
discussed above, it is believed that Shenzhen experienced a baby boom in the late 1960s, 
as based on evidence from the population pyramid in 1982. 

As China started to implement the family planning policy in the early 1970s, fertility in 
most regions substantially declined. It is possible that such an impact on the decrease of 
the CBR happened in Shenzhen as well in the early 1970s. However, the decrease in 
Shenzhen was not as dramatic as in most regions, since originally fertility in Shenzhen 
was at a relatively low level compared with other regions and with China as a whole. 
Moreover, the Guangdong local government was more reluctant than other governments 
to implement policies stipulated by the central government when they did not fit the 
interests of the local people. Traditionally, Guangdong was far away from the central 
government, which was described as 'the mountain is high, the emperor is far away' 
(shan gao huang di yuan). This put Guangdong in a position that it was possible to avoid 
the implementation of some extreme policies issued from the central government above. 
For example, the Great Leap Forward policy was not widely implemented in Guangdong, 
which enabled many people to survive through the 'three difficult years'. Consequently, 
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net population growth rate in Guangdong was positive in this period, when many other 
regions and China as a whole experienced a negative net population growth rate in 1960. 
The same phenomenon happened in the accomplishment of family planning policy since 
the 1970s. 

Many studies show that the Cantonese have exceptionally powerful familial linkages 
(Jiang, 1994; Johnson, 1993), which gave rise to strong preferences for family expansion 
and continuation of family lines. Being aware of the strong resistance against the stringent 
family planning policy, the local provincial government decided to practise a rather loose 
policy. In reality, a two-child policy has always been implemented in the Guangdong-rural 
areas. The fertility level of Guangdong was higher than in many provinces and higher 
than the average national level, which is much in disequilibrium with its position in terms 
of socio-economic development level in China7. Consequently, there has not been a 
substantial decline of the CBR in Shenzhen until the late 1970s. Moreover, the decreased 
CBR resumed to increase again at the end of the 1970s. 

Figure 3.12 Natural population dynamics of Shenzhen, 1955-1996 

Just when Shenzhen Municipality was established, the Chinese government stipulated its 
stringent one-child policy in 1979. The implementation of the one-child policy and the 
migration effects jointly caused Shenzhen's CBR to dramatically decline in the early 
1980s. Although Guangdong practised a rather loose policy of fertility control, it had to 
strengthen the birth control regulations during this period due to great pressures from the 
central government as well as from adjacent regions. Moreover, with the establishment of 
the Municipality and the SEZ, from 1980 onwards the originally rural areas on which the 
Shenzhen SEZ is now located were categorised as urban. The de facto two-child policy in 
the rural areas was not valid any more there, because of the requirements of the more 
stringent family planning policy implementation in the urban areas. More importantly, the 
new-coming in-migrants had to delay marriage and childbearing in order to first settle 
down under new circumstances. Therefore, the CBR decreased to under 12 per thousand 
during 1983-1987. Although the CDR went on to decrease during the same period, net 
population growth rate was only 7.5 to 8.5 per thousand. 

At the end of the 1980s, the CBR of Shenzhen slightly increased. This may be ascribed to 
two factors. Firstly, the stringent family planning policy was relaxed to some extent 
starting from the mid-1980s, after the State Family Planning Committee had decided to 
'open a small breach' which allowed a large number of peasants to have a second birth if 

7 It is commonly accepted that the socio-economic development level is negatively correlated with the 
fertility level. However, under a stringent fertility control policy this is not necessarily true. For example, 
Guangdong ranks fifth in China in terms of GDP per capita, while it ranks twenty-first in terms of fertility 
control. 
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the first child was a girl. This change gave the Guangdong local government a chance to 
practise an even looser policy. Secondly, the volume of in-migration significantly 
decreased at the end of the 1980s, due to the economic recession that took place in 
Shenzhen as well as in the whole country. The shrinking proportion of new in-migrants 
decreased the share of people who had to delay their childbearing. On the other hand, 
large numbers of 'old' in-migrants might have already settled down, some of them 
starting their delayed childbearing. 

A continuous decrease of the CBR could be observed in Shenzhen in the 1990s, reflecting 
the effect of quickly increasing numbers of in-migrants. However, it is very unlikely that 
the CBR decreased to as low a level as in the mid-1980s, given that fertility in Shenzhen 
had already decreased to a very low level, and that more and more in-migrants tended to 
become gradually settled down and grew ready to start childbearing postponed till then. 

3.2.3.2 FERTILITY OF TEMPORARY POPULATION 

Our discussion of natural population growth is based on permanent residents, since the 
relevant statistics on temporary population are not available. However, the 1990 Census 
shows that the crude birth rate of Shenzhen in 1989, including both temporary population 
and permanent residents, was 13.69 per thousand, which is somewhat lower than when 
only permanent residents would have been considered (14.32 per thousand). It seems that 
the temporary population displayed a lower fertility level than the permanent residents. 
Were the temporary population included, the crude birth rate of Shenzhen would be even 
lower than that shown in figure 3.12. 

In fact, fertility of the current Chinese temporary population is a controversial issue 
among scholars, both in China and abroad (Tian, 1995; Zeng, 1994; Gui, 1992; Zhang, 
1996). Some of them believe that most of the temporary population moving from rural to 
urban are inclined to birth control, not only in contrast to those in their rural areas of 
origin, but also to those in their areas of destination, even urban ones, for several reasons: 
(1) the selective effects make that the temporary population is more educated and open-
minded in contrast to their counterparts in their places of origin; (2) life-styles and 
fertility preferences of urban society may influence the migrants' traditional fertility 
behaviour; (3) instability caused by the migration process forces them to delay their 
childbearing; and (4) much higher costs of child-rearing in the urban areas discourages 
their ambitions of having more children because most of them work in the low-paid 
industries. Others stress an opposite effect, however: some members of the temporary 
population wanted to have more births and evaded birth control in their places of origin, 
since they are in a marginal belt where the governments of both their places of origin and 
of destination don't pay much attention to the family planning administration of the 
temporary population. However, most of the discussion on these issues lacks empirical 
evidence. And even in some cases where there was evidence, the data were only based on 
surveys which were usually conducted at a small scale and hardly provided the solid 
evidence from simultaneously comparing the fertility levels of temporary population with 
that of permanent residents in the same region. 

Fortunately, the One hundred per cent statistics tape of China's 1990 Census for 
Shenzhen SEZ provides an opportunity to make the comparison for this region, in which 
there are large numbers of temporary population, and most of the permanent residents are 
also migrants. Below we only provide some concise results with respect to the fertility 
level of the temporary population; details on other aspects will be given in the next 
Chapter. 
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In general, according to the 1990 Census, women of the temporary population in 
Shenzhen SEZ had a higher fertility level than their counterparts in permanent residence. 
The TFR for the women of the temporary population was 1.15, while the permanently 
resident women had a TFR of 1.02. In contrast with the TFR of 1.86 for urban 
Guangdong (Zhai, 1994), both the temporary population and the permanent residents of 
Shenzhen SEZ, who mostly had moved in very recently from other regions, showed an 
unusually low total fertility rate. Given that most of the temporary population had come 
from rural areas, their fertility level was substantially lower than that of their counterparts 
who had stayed behind in the rural area. The TFR of the rural women was 2.54 for China 
as whole (Yao and Yin, 1994), and 2.94 for Guangdong (Zhai, 1994). Therefore, we can 
confidently accept that migrants have lower fertility. 

Comparing the fertility levels of the temporary population and the permanent residents in 
the SEZ, it is evident that the temporary population had a higher fertility. Moreover, 86 
per cent of the births among the permanent residents are first births, in contrast to 68 per 
cent among the temporary population. Therefore, in urban Shenzhen women of the 
temporary population are more likely to have 'unregulated' births than their permanently 
resident counterparts. It seems true that some temporary population moved into Shenzhen 
for having more births, given that Shenzhen was a newly-established city and had not yet 
set up the relevant organisation to effectively implement the birth control policy among 
the temporary population. On the other hand, since the temporary population did not feel 
as stable as the permanent residents, they were more likely to delay their childbeanng 
(figure 3 13) The statistics show that the average age at first childbirth for the temporary 
population in the SEZ was 27.3 years, which is higher than that for the permanent 
residents (26.5 years). 

Figure 3.13 Age-specific fertility rate of permanent residents and temporary 
population in Shenzhen SEZ, 1989 

0.16 

3.2.3.3 DISPARITIES BETWEEN THE RURAL AND URBAN PARTS 

Comparison of the fertility level of the rural part of Shenzhen—non-SEZ with that of the 
urban Shenzhen—SEZ on the basis of the 1990 Census data shows that the CBR and 
general fertility rate (GFR) of the non-SEZ part were 12.6 and 30.1 per thousand 
respectively, which were both lower than those of the SEZ (13.3 and 35 per thousand, 
respectively). So it looks as if rural Shenzhen had a lower fertility level than urban 
Shenzhen However, more careful study gives just the opposite result. When we compare 
the age-specific fertility levels, women in the SEZ show lower fertility rates for almost all 
age groups Therefore, the actual fertility of the urban women was evidently lower than 
that of their rural counterparts. The CBR and GFR give a false impression due to the 
effects of age structure, since there was a bigger proportion of women aged 20-29 which 
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is the peak age for childbearing in the SEZ, while the non-SEZ part had a exceptionally 
large group of women aged 15-19 (figure 3.15). Excluding the effects of age structure, 
TFR of the SEZ is 1.03 which is significantly below that of the non-SEZ part (1.37). 
Moreover, we could also employ a method of direct standardisation to consider the 
influence of differences in age structure between the SEZ and the non-SEZ part. When 
the non-SEZ women would have the age structure of the SEZ women, their GFR would 
be 44.1 per thousand. Conversely, when the SEZ women would have the age structure of 
the non-SEZ women, their GFR would be 24.5 per thousand only. 

Figure 3.14 Comparison of age-specific fertility rates of SEZ and non-SEZ of 
Shenzhen, 1989 
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Figure 3.15 Age structure of women at childbearing age in the SEZ and non-
SEZ of Shenzhen, 1989 

Q non-SEZ 

a SEZ 

20-24 25-29 30-34 35-39 

With ongoing socio-economic development, the standard of living and the medical 
circumstances in Shenzhen are continuously being improved. Moreover, the young 
population age structure and low fertility level in Shenzhen have generated a small group 
of people susceptible to death. Therefore, the CDR of Shenzhen continuously decreased 
since the establishment of the SEZ in the early 1980s, and has dropped to less than 2 per 
thousand since 1993. 

Although the CBR of Shenzhen had dropped to about 13 per thousand in the 1990s, the 
absolute number of natural population growth has increased, given the increasing 
population base and decreasing CDR. More importantly, most of the in-migrants are at or 
close to the age of marriage and childbearing. As more and more migrants settle down in 
Shenzhen, they are likely to gradually catch up marriage and childbearing postponed 
before. And, what's more, the municipal government had stipulated a population 
development plan and has engaged in controlling population growth from the moment 
when the total population surpassed 3 million in 1994 (Zhang, 1996). More recently, the 
inflow of migrants into Shenzhen slowed down. Hence, the proportion of newcomers has 
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decreased, and that of people who are ready to give birth has increased. One may expect 
with confidence that the GFR and CDR, as well as the natural population growth of 
Shenzhen, will gradually increase in the foreseeable future. 

3.2.4 Migration 

Registration data from the public security office provided the migration figures for 
Shenzhen for 1961-1996 (figure 3.16). It is obvious that the level of migration was 
comparatively small before 1979. In those days Shenzhen was a region with net out-
migration in most years. The outflow reached its maximum in 1979. Since then, 
Shenzhen has turned into a receiver of a large volume of in-migrants, while its out-
migration rate continuously decreased. The highest in-migration rate was observed as 
early as 1983 (122.45 per thousand) when the SEZ was just established. After 1983 the 
in-migration rate gradually decreased, especially when the economic recession struck in 
the late 1980s. After the Chinese government had implemented a more vigorous 
economic reforms policy in 1992, the in-migration rate significantly increased again for 
several years, until the municipal government decided to control the fast population 
growth. 

Since there was a great number of temporary population living in Shenzhen, who for sure 
are in-migrants, a discussion considering the permanent residents only apparently 
underestimates the migration level of this region. Unfortunately, statistics on in- and out-
migration of temporary population are not available. We may simply regard the annual 
increase of the temporary population as the net in-migrants, however, the new births 
among the temporary population should be deducted. 

Figure 3.16 Migration among permanent residents in Shenzhen, 
1961-1996 
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Based on the assumption that the CBR of the temporary population after 1979 remained 
at the level of 1990 (12.3 per thousand), the number of births to the temporary population 
since 1979 is given in table 3.12. And based on the assumption that the temporary 
population followed the CDR of the permanent residents, we could estimate the numbers 
of newcomers as temporary population into Shenzhen. It is obvious that in most years the 
volume of net migration among the temporary population was much larger than that 
among the permanent residents. When the temporary population is included, the total 
number of net migration greatly increases, and net migration rates accordingly rise. 
However, it is noteworthy that there were two years (1986, 1995) in which the net 
migration rate of the permanent residents surpassed that of the temporary population. 
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1986 is the year in which Shenzhen experienced a very serious economic recession. The 
in-migrants among both the temporary population and the permanent residents decreased. 
However, the decrement of the former was more spectacular than that in the latter. The 
decrease in in-migration in 1995 was mainly due to the fact that the Shenzhen 
government stipulated a strict population development plan in this year and started to 
practice a policy of population control. Therefore, the volume of in-migration among both 
the permanent residents and the temporary population was significantly reduced, with 
effects on the latter being greater than on the former. Hence, the government socio
economic policy significantly affected population migration in Shenzhen. Moreover, 
migration among the temporary population much more sensitively reflected this change in 
policies. 

Table 3.12 Net mi gration of Shenzhen when temporary population is included, 1979—1996 
year total Temporary population net migration 

population population 
number annual Net natural Temporary | permanent total 

increase growth population | population 
1979 314,110 1,500 1,500 - 9 1,500 - 26,979 - 25,479 
1980 332,875 12,000 10,500 81 10,419 551 10,970 
1981 366,893 33,000 21,000 235 20,765 9,807 30,572 
1982 449,524 95,000 62,000 711 61,289 14,709 75,998 
1983 595,164 190,000 95,000 1,496 93,504 39,131 132,635 
1984 741,344 306,100 116,100 2,636 113,464 25,426 138,890 
1985 881,451 402,900 96,800 3,665 93,135 35,500 128,635 
1986 935,567 421,100 18,200 3,711 14,489 27,396 41,885 
1987 1,154,400 598,400 177,300 5,399 171,901 35,890 207,791 
1988 1,531,400 930,000 331,600 8,779 322,821 39,127 361,948 
1989 1,916,000 1,267,800 337,800 11,983 325,817 37,841 363,658 
1990 2,019,400 1,332,900 65,100 12,785 52,315 27,686 80,001 
1991 2,385,300 1,653,100 320,200 16,705 303,495 34,635 338,130 
1992 2,609,000 1,806,800 153,700 18,079 135,621 59,407 195,028 
1993 2,949,900 2,073,000 266,200 21,671 244,529 61,358 305,887 
1994 3,355,100 2,415,400 342,400 25,623 316,777 49,253 366,030 
1995 3,451,200 2,459,600 44,200 25,988 18,212 38,757 56,969 
1996 3,584,800 2,551,000 91,400 26,155 65,245 45,182 110,427 

Figure 3.17 Net migration rate of Shenzhen, 1979-1990 

- permanent residents only • -permanent and temporary population 
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3.2.5 Sources of population growth 

Basing ourselves on the discussion above, we can compare the main sources of 
population growth in Shenzhen during 1961-1979 and 1980-1996 (figures 3.18a and 
3.18b). In 1961-1979 (excluding the years 1962 and 1967-1969 because the data are 
missing) the main source of population growth in Shenzhen was natural growth. In fact, 
migration mostly played a role that cancelled out the effects of natural growth on total 
population development. Particularly in the years 1970, 1978 and 1979, the large amount 
of negative net migration gave rise to a decrement of total population in Shenzhen. From 
1961 to 1979, natural population growth added 86,085 people to the total population of 
Shenzhen, while net migration took away 54,621 residents from this region's population. 
Natural population growth contributed 273.6 per cent to this 31,464 total population 
growth, while the contribution of net migration was - 173.6 per cent. 

From 1980, the composition by source of total population growth in Shenzhen completely 
changed. Migration became the major contributor, while the contribution of natural 
growth substantially decreased from about 32 per cent in 1980 to less than 5 per cent in 
most other years in the 1980s. Although the municipal government more recently tried to 
control population growth and planned to turn temporary population members into 
permanent residents, in-migrants constituting the temporary population still contributed 
some 60 to 70 per cent to the total population increment. In these 16 years, the total 
population of Shenzhen increased by 3,252,208. Net migration contributed 97.1 per cent 
to this total population increment, while only 2.9 per cent came from natural population 
growth. 

Figure 3.18a Sources of population growth in Shenzhen, 1961-1979 
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Figure 3.18b Souces of population growth in Shenzhen, 1980-1996 
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3.3 Comparison and conclusion 

Population, as one of the most important sub-systems of a region, is closely related to all 
other components. Any changes in population, through the dynamics of births, deaths and 
migration, find their driving forces in economic, environmental, political, cultural and 
traditional factors. At the same time, population movement generates influential forces on 
all these components, and plays a very important role in the whole regional development. 
These interactions were demonstrated in the discussions above. 

Generally speaking, population movement is compatible with regional structure. Regional 
socio-economic processes affect population dynamics at large. On the other hand, 
changes in a region and in all its components, including the population sub-system, are 
closely related with the super-ordinate system (region) and with other regional systems. 
More importantly, since China was a highly centralised state that was isolated from the 
international market before the 1980s, its central government was the most important 
external input for any region of China in all its aspects. Moreover, room for freedom in 
local initiative was also limited. As a result, the socio-economic development strategies 
and population policies stipulated by the State played a very influential and decisive role 
for all regions. 

Population changes in China as a whole and in the regions of Shenzhen and Taihe 
basically followed the same pattern in the past four decades. The similarity of population 
changes among the regions is highly related to their resemblance in socio-economic 
development. As an example, population change in Taihe and Shenzhen was more similar 
in the period 1950-1979 than in the 1980s and 1990s, due to the egalitarian development 
strategy carried out in China by which regional disparities in socio-economic 
development level were narrowed to some extent during the former period. 

Although State policies exerted a great influence, and freedom for regional and local 
initiative was limited before the 1980s, there was variation in regional population 
movement because of the complex regional disparities in geographical, traditional, social 
and economic aspects. For example, when the country experienced a terrible famine in 
1959-1961, negative net population growth was observed in most regions. However, the 
damages in Taihe and Shenzhen were not as severe as in other areas, and a positive 
population growth rate could be observed in these two regions. From the 1950s till the 
1970s, a strict migration control policy was implemented all over the country, voluntary 
migration being very rare. However, there were great numbers of out-migrants moving 
from Shenzhen to Hong Kong and other regions. 

When the economic reforms and opening-up policy came into effect after 1979, the 
market-oriented economy and the empowerment of local government highly increased 
local enthusiasm and freedom in socio-economic development, which considerably 
enlarged regional disparities. Accordingly, variation in population change across regions 
increased. From the perspective of migration, Taihe, as one of the underdeveloped 
regions, turned from a migrants-receiver into a migrants-sender, while Shenzhen, which 
experienced the fastest socio-economic development in modern China, received 
tremendous numbers of in-migrants. Local levels have become more and more vocal in 
the process of regional decision-making. With the emergence of multiple sources of 
external and internal input, local initiative has come to play an increasingly important role 
in economic, social, and demographic changes of the regions. Therefore, when the 
stringent birth control policy was issued by the central government in the 1980s, the local 
community, the family and the individual were not in a position to adapt only. Feedback 
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from the local level drove the policy towards alterations, and flexibility and variety were 
observed across the regions. 
Before 1980, a policy of strict migration control was implemented. Natural population . 
augmentation was the main source of total population growth. From 1960 to 1979, natural 
population growth accounted for 97.5 per cent of the total increase in Taihe; and all 
increment of total population in Shenzhen was contributed by natural growth of 
population. Moreover, because of the egalitarian economic development strategy, the 
backward and less populated Taihe received net in-migration in most years before 1979, 
while big numbers of residents of Shenzhen moved out of the region. Therefore, net 
migration accounted for 2.5 per cent only of total population growth of Taihe during 
1960-1979, whereas it diminished the total population of Shenzhen by 1.2 per cent 
during 1961-1979. However, since the new coastal areas economic development strategy 
came into effect after 1980, the developed regions of China experienced a dramatic socio
economic development and absorbed great numbers of migrants from the western and 
central parts of the country. As a newly built-up city and the first Special Economic Zone 
of China, Shenzhen received tremendous amounts of in-migrants since 1979. Net 
migration accounted for 97.1 per cent of the total population growth of Shenzhen in 
1979-1996. In the same years, Taihe as an underdeveloped county showed a negative net 
migration rate, since people were pushed out by the enlarged socio-economic 
development gap between this region and the developed areas. The complete increment of 
population in Taihe came from natural population growth, while net migration had 'a 
negative contribution of - 33.9 per cent. 

Next to discrepancies in socio-economic development level between Shenzhen and Taihe, 
there were differences in fertility and mortality between the two regions. In general, CBR 
and CDR were higher in Taihe than in Shenzhen (figure 3.17), although the two regions 
had very similar patterns of natural population dynamics. 

Figure 3.17 Comparison of CBR and CDR between Shenzhen and Taihe 

In the regions, different levels of fertility were observed between the rural and the urban 
residents, although these differences were not very profound before the 1970s because 
socio-economic development in both the rural and the urban part was rather low and there 
was no deliberate birth control policy stipulated8. After the strong family planning 
policies had come into effect in 1970, the discrepancies in fertility between Taihe and 
Shenzhen became more distinctive, because Shenzhen is much more urbanised and its 

8 During the first two decades of the People's Republic, government made a few and generally unsuccessful 
attempts to control the birth rate. Details can be obtained from, the books of Banister (1987), Poston & 
Yaukey (1992), and Goldstein and Wang (1996). 
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residents much more comply with the one-child policy, both in their thinking and their 
actual behaviour. Most newly-arrived in-migrants postponed their marriage and 
childbearing, which gave rise to an exceptionally low fertility in Shenzhen. For example, 
the total fertility rate of Shenzhen SEZ women was only 1.12 in 1990, contrasting to 2.8 
for Taihe rural and 1.90 for Taihe urban women. 

Different fertility and migration patterns resulted in different population structures in the 
two regions and their rural and urban sub-regions. Although the populations of the two 
regions are quite young (medium ages were 22.97 and 20.12 in the Shenzhen urban and 
rural parts in 1990, and 22.35 and 21.97 in their Taihe counterparts), their population 
composition is different. Firstly, the female population is younger than the male 
population in Shenzhen (urban: 21.56 for females and 24.27 for males; rural: 19.25 for 
females and 21.44 for males), whereas this is just the other way around in Taihe (urban: 
22.78 for females and 21.97 for males; rural: 20.77 for females and 20.0 for males). This 
affects both the current and the future marriage market. Secondly, there is a larger 
proportion below age 15 in Taihe, whereas young working-age people account for a 
higher percentage in Shenzhen. This generates a significant difference in dependency 
ratio between the two regions. 





4 Urbanisation and Temporary Population 

4.1 Background 

During the 1950s and 1960s, great successes were obtained in reducing mortality in 
China. A dramatic decline of fertility has characterised Chinese population trends from 
the early 1970s. After the second half of the 1980s, a tremendously growing internal 
migration, largely typified as movements from rural to urban, and from underdeveloped 
regions to relatively developed regions, has become another feature of China's recent 
demographic development. 

The volume of internal migration was rather small in China before the 1980s, in order to 
control urban growth and to avoid many undesirable side-effects of development as 
observed in other nations: massive urban unemployment, great strains on urban 
infrastructure, and slum development. Various migration control policies have been 
employed in China since the early 1950s. All these control efforts were based on the 
household registration system. Under this system, each individual has an official place of 
residence, the record of which is maintained by the Public Security Bureaus, at the 
brigade level in rural areas, and at the neighbourhood level in urban places. To effect a 
permanent change in residence, a person must be granted permission by the appropriate 
authorities in the places of origin and destination. Furthermore, each individual is 
assigned either urban or rural registration status. Change in status was difficult, and, as a 
result, peasants were effectively tied to the rural areas, and migration to the cities was 
carefully controlled. During times of urban expansion, as during the Great Leap Forward 
(1958), the constraints of the registration system were largely lifted, but they were 
reinstalled when it was deemed necessary to send thousands of peasants back to the 
countryside. With a limited number of exceptions, therefore, moves from rural to urban 
places were kept at a minimum till the mid-1980s. 

These policies constrained population movement before 1980 in two ways. On the one 
hand, the volume of migration was highly limited, although government-organised 
population movement was spectacular in some specific regions during specific periods. 
On the other hand, the policies were generally effective in containing the vast majority of 
the population in the countryside and in limiting the growth of the cities. Urbanisation 
was kept at a rather low level. 

After 1980, the Chinese government remained keen on controlling urban growth, 
although there has been a debate on the urbanisation strategy among scholars and 
officials. Proponents of a 'bottom-up' strategy argued that China should give priority to 
rural development, along with the development of small cities and towns, to avoid over-
concentration of industries and population in a few major urban centres (e.g. Guo, 1980; 
Wang and Wu, 1985; Xu and Ye, 1985). Opponents argued that, at the early stage of 
economic development, concentration of modern industries and population in a few major 
urban centres was necessary in order to acquire maximum economies of scale with 
limited investment (e.g., Feng, 1983; Zhou and Li, 1989). While the debate on the best 
development strategy continues, economic reforms since 1978 have given priority to rural 
development and the development of small cities and towns, in order to disperse 
economic opportunities to rural areas and to absorb rural surplus labour in situ. The 1982 
Urban Distribution Policy prescribed strict control of the growth of large cities, rational 
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development of medium-sized cities, and encouragement of the growth of small cities and 
towns. 

Concurrently, reforms in the rural areas have dismantled a considerable portion of 
government control of agricultural production, replacing it with individual incentives and 
decision-making. Under the household responsibility system, land is allocated to and 
cultivated by individual households under a contract; non-agricultural activities, including 
cottage industries, are promoted; and peasants are allowed to keep the side products as 
well as the profits of basic agricultural production under the contract and to use them in 
their own way. These policy changes have offered rural peasants a great incentive to 
maximise their production. This more efficient household-based organisation of 
agriculture and side production has resulted in hundreds of millions of rural surplus 
workers. In 1984, China had a surplus rural labour force of about 94,850,000; it exceeded 
200 million in 1994, and will surpass the 300 million mark in the year 2000 (Li, 1996). 

Recognising the pressure of rural surplus labour, one development priority since the 
reforms has been to promote rural township and village industries with collective or 
private ownership as a major means of absorbing rural surplus labour in situ. This policy 
orientation is clearly reflected in the development slogans, such as 'leaving the land 
without leaving the countryside' and 'leaving the land without entering the city'. 
Consequently, rural township and village industries have grown rapidly and played an 
increasingly important role in rural development. By 1996, the town and village industries 
employed close to 120 million rural surplus labour and contributed more than 60 per cent 
of the total rural GDP (Li, 1996). Despite the success of rural industrialisation since 1978, 
the ability of township and village enterprises to absorb rural labour may be limited. 
Investigations show that township and village enterprises are facing great challenges in 
competing with more urban-based state-run and joint-venture enterprises, and recently are 
encountering increasing deficits (Xia Wangjun, 1998). Moreover, some studies have 
actually found that the development of rural township and village industries tends to 
increase rural out-migration (Zai and White, 1994; Yang, 1994). 

Being aware of the important role of the urban sector in economic development and in 
absorbing rural surplus labour, the central government adjusted the criteria for urban 
designation in the mid-1980s (Zhang and Zhao, 1998). According to the lenient standards 
set in the State Council's 1984 and 1986 circulars, whole rural townships were in many 
cases redefined as towns. Moreover, many counties were abolished, to be re-established 
as cities. Consequently, a speedy proliferation of designated cities and towns and urban 
population was observed. Administrative designation of urban areas was the foremost 
driving force of the growing urbanisation during 1980-1986: it accounted for 53 per cent 
of the total increase of urban population in the period 1980-1983, and as much as 91 per 
cent in 1983-1986 (Li and Li, 1996). 

Because of the "Coastal Area Economic Development Strategy" implemented since the 
early 1980s, the gap in urbanisation levels between the eastern coastal areas and the 
central and western hinterland areas was even enlarged. Urbanisation is preferred for both 
developed and underdeveloped regions of China. However, this preference is regulated by 
regional accessibility, economic situation and regional organisation. The 'bottom-up' 
strategy for rural development gave rise to different outcomes for the regions. A 
conspicuous socio-economic development in the developed regions promoted the 
designation of towns into cities, and townships into towns. Non-agricultural production 
became the main economic activity of the rural residents. Great achievements of 
village/township industries absorbed not only most of the local labour force, but also 
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labour force surpluses from underdeveloped regions. However, the increase of 
village/township enterprises in the rural or underdeveloped regions was limited because 
of lack of capital investment and technology. The weak urban economy severely restricts 
its capacity to absorb surplus labour released by and resulting from the more efficient 
household-based organisation of agricultural production. The relative lack of 
opportunities in the cities, together with a stagnant rural economy, has forced many rural 
peasants to move out of the underdeveloped regions to look for employment opportunities 
in developed regions. 

Concurrently, reforms in the cities had led to the opening of free markets to the rural 
peasants, who were allowed to enter commercial channels and to work temporarily in 
urban places through individual or collective contracts or simply through self-
employment. The household registration system is losing its prominent role in regulating 
people's residence and spatial movement, leading to a flood of migrants into the cities. 
This increasing spatial movement is often referred to as 'temporary population', because 
it involves no change in the migrant's official household registration. 

In this chapter, our discussion concentrates on regional disparities in many facets of the 
urbanisation and the temporary population of Taihe and Shenzhen, based on historical 
data and findings from recent surveys. 

4.2 Urbanisation 

4.2.1 Definition and measurement 

Conventionally, urbanisation level refers to the proportion of a country's/region's total 
population residing in 'urban areas'. However, the definition of what constitutes an urban 
area and the procedures for demarcating such areas vary considerably between nations, 
and at times even within individual countries/regions. One survey in the late 1950s 
showed that more than 30 definitions of 'urban' were in use internationally (Macura, 
1961). The situation has not changed appreciably since then, nor should one expect it to 
improve in the near future (Petersen and Petersen, 1986). Moreover, the measurement of 
urbanisation level is even more complicated in China (Goldstein and Sly, 1979; Kirkby, 
1982; Hu, 1983; Goldstein, 1985; Zhou and Qi, 1986; Ma and Cui, 1987; Wang, 1992; 
Gu, 1993; Zhou, 1993; Li and Li, 1996; Zhang & Zhao, 1998). To measure China's 
urbanisation level, one should deal with four relevant factors: the criteria for designation 
of a settlement as urban, the physical and administrative boundaries of places thus 
demarcated, the household registration system, and the urban status of the temporary 
population. 

The Chinese urban system consists of two major components: cities and towns, which are 
administrative units designated by the state through certain legal procedures. Boundaries 
of cities and towns are demarcated by the state for the purpose of differentiating them 
from the countryside. The state has established specific powers and privileges to each 
individual city and town. The criteria for the designation of urban places have been 
modified several times during the history of the People's Republic of China. Urban 
population is defined within the context of such urban designations. The discordance 
between administrative delimitation and physical reality casts questions on the way in 
which urban population is counted. 



84 Chapter 4 

Corresponding to the change in urban designation criteria, the official indicator of urban 
population has also changed several times. In general, there are two indicators used when 
counting urban population. 

Firstly, all people residing within the administrative boundaries of designated cities and 
towns - the so-called Total Population of Cities and Towns (TPCT) - were required to 
register and were counted as urban. The indicator of TPCT has two problems. The official 
urban population includes the people in designated urban settlements only. However, the 
number of qualified settlements has fluctuated periodically with the changing criteria for 
designation and with the changing political and economic considerations regarding urban 
designation. Moreover, there often was administrative reorganisation of territory in the 
history of the People's Republic of China. During such an administrative reorganisation 
of territory, many rural areas and even whole counties were annexed by cities on the basis 
of legislation but without a clear standard. 

Secondly, those living in urban areas with a non-agricultural household registration were 
classified as urban by the system of household registration (Non-agricultural Population 
of Cities and Towns, NPCT), regardless of their actual occupation. With the introduction 
of a nation-wide household registration system, citizens were divided into agricultural 
and non-agricultural categories . A transfer of a registration status from agricultural to 
non-agricultural has to go through official channels, either as a regular or as a special 
transformation. It is clear that the bulk of the non-agricultural population is found in 
designated cities and towns. However, non-agricultural households are not confined to 
urban places, but extend to the state bureaucracy in rural areas. For instance, cadres, 
teachers, and some military servicemen who serve in a rural area may hold a non-
agricultural household status, and therefore enjoy the benefits of urban citizens. 
Moreover, household status does not necessarily reflect a person's actual occupation. 
Many urban residents who are classified as agricultural by the household registration 
system actually engage in non-agricultural jobs. 

In general and at the national level, urban population was exaggerated by the TPCT 
indicator but underestimated by the NPCT indicator. However, the accuracy of the two 
indicators for estimating the actual urbanisation level was different across the regions. For 
example, NPTC overestimated the urbanisation level in Taihe, while TPTC gave a 
underestimation. This will be discussed in the sections below. 

Another difficulty in measuring China's urbanisation level is the question how to 
consider the increasing numbers of temporary population members which are highly 
concentrated in the urban areas, especially those in the developed regions. According to 
the official registration system, temporary population members who move to cities or 
towns without a change of residence are out of the record in the urban areas. Since the 
implementation of the economic reforms and opening-up policy, a growing number of 
spontaneous migrants moved from the central and western parts of the country to the 
eastern coastal areas, especially from rural to urban territory. Most migrants moved 

Before Oct. 1984, agricultural population was defined as those who were engaged in farming, forestry, 
animal husbandry, and fishery, plus their dependants, or all those who were engaged in other industries 
without grain supply from the state, plus their dependants (Central Committee of the Chinese Communist 
Party and State Council "Directive for adjusting criteria on designation of cities/towns status and reduction 
of suburban areas, 1963). After Oct. 1984, those (and their dependants) who conducted non-agricultural 
activities in cities and towns and took responsibility for their own grain could obtain residence in the urban 
area and be registered as non-agricultural population (State Council "The circular of the State Council 
concerning the matters of peasants settling down in market towns", issued on 13 Oct. 1984). 



Urbanization and temporary population 85 

without a change of their official residence, even though they may have lived in their 
current place of residence for many years already. Although the Ministry of Public 
Security issued a household regulation in 1985 which stipulated the compulsory 
registration of temporary population in all urban areas, statistics of this kind for most of 
the regions are far from complete. Moreover, it is controversial whether the temporary 
population living in cities and towns should be considered as urban population. Both the 
1982 and the 1990 Census enumerated population based on a one-year period of 
residence, which provided a complete record of the residents of urban areas for the two 
points in time. However, other statistics could hardly register the temporary population in 
the urban areas. 

4.2.2 General regional disparities in urbanisation in China 

From the discussion above it can be concluded that, generally speaking, changes in the 
proportion of urban population in China depended not only on socio-economic 
development, but also on changes in the criteria for urban designation and enumeration of 
urban population based on practical and political considerations of the central 
government. The trends over time of urbanisation in the People's Republic (figure 4.1) is 
the product of this mix of factors. 

Figure 4.1 Proportion of urban population in China (1949-1996) 
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In order to look for the patterns of effects of these various factors on urbanisation in 
different regions of China, we collected data on proportions of urban population in the 
total population and on several socio-economic indicators for the 28 provinces, 
autonomous regions and municipalities (excluding Tibet, Hainan, Taiwan2) for the period 
1950-1992. The selected socio-economic indicators include GDP per capita (indicating 
the comprehensive economic development level), proportion of industrial output value in 
the total agricultural and industrial output value (representing the level of 
industrialisation), number of hospital beds per 1,000 people, number of doctors per 1,000 
people, number of university and college students per 1,000 people, number of secondary 
school students per 1,000 people (as indicators of social development), grain production 
per capita, and area per capita (indicating the geographical environment). The results of 
statistical calculation evidently show that the urbanisation levels of all regions in the 
period 1950-1992 are positively correlated with their socio-economic development 
levels. The correlation coefficients between proportion of urban population and the 
indicators of comprehensive economic development, industrialisation, and social 
development were around 0.65 or higher, whereas the correlation between proportion of 
urban population and geographical environment is not very significant. After focusing on 
regional disparities by controlling for the year variable, the correlation between 

China had 31 units at the provincial level in the period for which the data were collected. Chongqian 
became the 32nd unit in October 1997, after approval by the 15th National People's Congress. 
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urbanisation level and the socio-economic indicators is still very significant. However, 
the correlation coefficients apparently decrease compared with those before controlling 
for the year variable, which is partially due to the fact that regional disparities in 
urbanisation level are correlated not only with regional socio-economic development 
level, but also with administrative registration and political considerations of the 
government. Using this set of data, we constructed a very simple linear regression model 
to predict the urbanisation level by some socio-economic indicators in China. The 
outcome was a model in which number of college students per 1,000 people, proportion 
of industrial output value in the total agricultural and industrial output value, GDP per 
capita, number of hospital beds per 1,000 people, and area per capita were selected to 
explain the provincial proportions of urban population in China. Using these five 
independent variables, 65 per cent of the variance over space and time in provincial levels 
of urbanisation could be explained. 

Therefore, urbanisation is generally correlated with socio-economic development over 
space and time in China, although government administrative and political 
considerations, and changes in criteria for urban designation and enumeration of urban 
population have also played very important roles. Explanatory variables of regional 
differences in urbanisation vary in different stages of the history of the People's Republic. 
More adequate and accurate indicators are needed to estimate the regional urbanisation 
levels in the two most recent decades, especially when temporary population has to be 
taken into account. 

4.2.3 Urbanisation in Taihe and Shenzhen 

Based on the discussion above, in this section we approach the urbanisation of Taihe and 
Shenzhen by mainly using the NPCT indicator, and believe that this NPCT can properly 
represent the urbanisation processes and levels in these two regions before 1979, given 
that the number of agricultural people living permanently in urban areas was negligible 
due to strict control of rural-to-urban migration. However, this indicator only reflects the 
situation of permanent residents. Since 1980, growing numbers of temporary population 
who are mainly engaged in non-agricultural activities are not included in the category of 
urban population. This may produce a bias when determining the urbanisation level 
Therefore, statistics from the 1982 and 1990 Censuses, which include all persons (both 
permanent and temporary residents) who have lived within the official boundaries for one 
year or longer, will be used in supplement as more accurately reflecting the urbanisation 
processes and levels in these two regions in the period since the introduction of the 
reforms. 

On the basis of the household registration by the Public Security office, we obtained the 
number of non-agricultural population of Taihe and Shenzhen in 1949-1996 (some years 
are missing for Shenzhen). When comparing the proportions of non-agricultural 
population of Shenzhen, Taihe and China as a whole, it is obvious that Shenzhen has a 
higher proportion of non-agricultural population than China as a whole, while the 
indicator for Taihe is significantly below the national level (figure 4.2), although there 
were important fluctuations in different periods. This implies that the discrepancies in 
urbanisation level between these two regions in general reflect their relative socio
economic status in China. Urbanisation, as a process of transfer of rural into urban 
population, is not only a demographic phenomena but also closely related to socio
economic development. 
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Figure 4.2 Proportion of non-agricultural population in China, Shenzhen and 
Taihe (1949-1996) 

-China -Shenzhen - -Taihe 

A closer look at the changes in proportions of non-agricultural population in different 
parts of the period 1949-1996 reveals a very similar trend in both Shenzhen and Taihe, 
although there are some differences (figures 4.3 and 4.4). 

Note: 

Figure 4.3 Proportion of non-agricultural population in Shenzhen (1949-1996) 
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Note: see figure 4.3. 

In the early stage of the People's Republic, the household registration system was not 
well established and the non-agricultural population was not strictly registered. Rather 
large amounts of people stuck around Taihe's urban towns. They were all registered as 
non-agricultural population. This was related to the historical events, given that Jiangxi 
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provincial government had been moved to Ta.he for the period 1941-1945 due to the 
Japanese invasion (see also Chapter 2), wh,ch involved tremendous Ynduïna and 
commerçai demands and triggered a big volume of migrants from villages i n X sole 
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government „or returned to their place of origin, but remained in Co J.an'g Town 
Hence, a rather high proportion of non-agricultural population was observed thefen The 
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even ,ke in Taihe In fact, there was a slight increase in the proportion of urban 
population during this period in Shenzhen. ^ Dan 

In response to the heavy government investment in the urban economy and the ensuing 
growing labour demand in the urban sector during the first Rve-Year Plan ( 1 9 5 3 ™ ) 
rural-urban migration was strong from 1953 on. Moreover, during the 'Great S a n 
Forward' movement ,n 1958 the government mistakenly ca led onS rural peasant to 
abandon then land and move to urban areas to operate the industries. ConseqSen fy ens 
of thousands of peasants, influenced by the government call, moved to urban places' S e 
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IVuIv l 9 ^ 8 ; Unfortunately, there are no data for Shenzhen for this period. However 
we believe that there was a Similar increase of the urban population as m Taihe since 
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sent back to rural areas between 1960 and 1965. Accordingly, the proportion of non 
agncultural population in both Taihe and Shenzhen decreased very fast after 1960 
In the decades that followed, political turmoil was coupled with a stagnant economy 
During the ten years of the 'Cultural Revolution', the leftist ideology contmued to 
dominate policy formulation, and economic development was lowest s.n'ce S 3 ! B t h e 
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collapse. The urban economy was not able to absorb even the urban population entering 
the labour force, let alone rural-urban migration. Hence, it could beP observed ÏÏTthf 
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decrease m proportion of non-agricultural population m Shenzhen was much more 
staking than that m Taihe in this same penod. Since Shenzhen was identified aTa defence 
frontier and obtained very little investment, its proportion of non-agncultural population 
decreased from above to below the national level. At the same time, Taihe received some 
industrial projects and other financial and technical support from the State or from other 
regions, which involved in-migrating workers and technicians who were registered as 
non-agncultural population. Nevertheless, the proportion of non-agnculturalpopuTation 
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of Taihe was still lower than that of Shenzhen and China as a whole, because there was 
no significant socio-economic development involved in this limited support. 

After 1979, when the political turmoil had ended and the economic reforms and opening-
up policies had been introduced, economic development obtained top priority on the 
government agenda. Because of the rapid economic development, the preconditions for 
industrialisation and urbanisation had been greatly strengthened. Recognising the 
importance of urbanisation in economic development and of absorption of surplus rural 
labour, policy-makers adjusted the policy of strict control over increase of urban 
population. Many rural townships were designated as market towns or urban towns, some 
former towns were designated as cities. At the same time, non-agricultural activities 
among rural household were not only legalised but, in fact, encouraged by the new 
economic policy, and so were private business and industries. Consequently, a big 
number of peasants who opened their own business in market towns and took 
responsibility for their own grain supply could obtain a non-agricultural household status 
in these towns. Accordingly, the proportion of non-agricultural population showed an 
increasing trend from 1980 in both Shenzhen and Taihe. However, the increase in Taihe 
is not as significant as that in Shenzhen, because socio-economic development was much 
more pronounced in Shenzhen. More importantly, as the first SEZ in China, Shenzhen is 
a newly established city. This involved a tremendous in-migration in the period of 
establishment and construction of the city. Since only the permanent residents were 
considered in calculating the proportion of non-agricultural population, and most of the 
in-migrants with a permanent residence were non-agricultural household status holders, 
the increase in the proportion of non-agricultural population in Shenzhen was dramatic. In 
1995, the proportion of non-agricultural population was 75 per cent, while it was only 
13.6 per cent in Taihe. 

Selecting some socio-economic variables, we studied the relations between proportion of 
non-agricultural population and socio-economic development in Taihe and Shenzhen. 
The variables include GDP per capita, industrial output value per capita, agricultural 
output value per capita, total value of retail sales per capita, number of doctors per 1,000 
of population, number of hospital beds per 1,000 of population, number of college 
students per 1,000 of population, number of secondary school students per 1000 of 
population, government revenue per capita, and government expenditure per capita. 

In Taihe in 1949-1996, the proportion of non-agricultural population is significantly 
related to government expenditure per capita (correlation coefficient is 0.7134), 
government revenue per capita (0.7117), agricultural output value per capita (0.5145), 
industrial output value per capita (0.4723), and total value of retail sales per capita 
(0.3776). We applied a multiple regression model to fit the trend of proportion of non-
agricultural population of Taihe in the period 1949-1996, using the stepwise method. The 
only independent variable which enters the model is government expenditure per capita 
(standardised coefficient Beta = 0.6740). The result shows that changes in the proportion 
of non-agricultural population in Taihe were also affected by other very complicated 
factors (the adjusted R2 is only 0.4406); they were greatly influenced by government 
behaviour, politically and economically. It is also notable that this kind of government 
behaviour, to a considerable extent, was closely related to the economic situation, given 
that government expenditure per capita was closely related to GDP per capita (with 
correlation coefficient 0.9529), industrial output value per capita (0.9128), agricultural 
output value per capita (0.9168), and government revenue per capita (0.9494). In this 
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sense, urbanisation was generally affected by the level of socio-economic development, 
through government control. 

Being aware of the different patterns before and after 1979, when the economic reforms 
policy was introduced, we separately studied the driving forces of urbanisation in these 
two phases. For the period before 1979, excluding the abnormal years 1949-1953, the 
zero-order coefficient statistics produce the result that the proportion of non-agricultural 
population was not significantly correlated with any of the socio-economic indicators. 
This indicates that urbanisation in Taihe in 1949-1979 was very irregular, fluctuating, 
and unpredictable, given that it was greatly influenced by the central planning system and 
the policy of artificial control of urban population. For the period after 1979, the 
proportion of non-agricultural population in Taihe is highly correlated with GDP per 
capita (correlation coefficient 0.8855), agricultural output value per capita (0.8456), 
industrial output value (0.8199), government expenditure per capita (0.8343), government 
revenue per capita (0.8210), total value of retail sales per capita (0.8151), number of 
doctors per 1,000 of population (0.7264), and number of hospital beds per 1,000 of 
population (0.6350). This shows that after 1979 the urbanisation process in Taihe was in 
the usual way accompanied by socio-economic development, given that China was 
putting great efforts in developing a more efficient and market-oriented economy. The 
multiple linear regression model used to fit the pattern of changes in the proportion of 
non-agricultural population in Taihe since 1979 includes two predictors: agricultural 
output value per capita (standardised coefficient Beta 1.091), and number of secondary 
school students per 1,000 of population (standardised coefficient Beta -0.436); the 
adjusted R value is 0.904. The model indicates that the urbanisation process in present-
day Taihe, which is a highly agrarian and underdeveloped region in China, still largely 
relies on the development of agricultural productivity. 

Lacking relevant socio-economic data, it is impossible to quantitatively approach the 
driving forces behind the urbanisation process in Shenzhen before 1979. However, our 
statistical calculations indicate that the proportion of non-agricultural population in 
Shenzhen since 1979 was highly related to socio-economic development. It shows very 
high correlation coefficients with agricultural output value per capita (- 0.9559), 
government expenditure per capita (0.9107), GDP per capita (0.8905), total value of retail 
sales per capita (0.9322), number of secondary school students per 1,000 of population (-
0.7909), and number of college students per 1,000 of population (0.5224). Predictors in 
the multiple regression model for fitting the changes of proportion of non-agricultural 
population are agricultural output value per capita (standardised coefficient Beta -
0.6377) and government expenditure per capita (standardised coefficient Beta 0.3891); 
the adjusted R2 value is 0.9584. Therefore, industrialisation in Shenzhen was playing an 
important role in the urbanisation process, given that the proportion of non-agricultural 
population has a very high positive correlation with GDP per capita and industrial output 
value per capita, but was highly negatively related to agricultural output value per capita. 
As Shenzhen is a newly built-up city, government expenditure also played a very 
important role in promoting the urbanisation process. 

According to traditional urbanisation theory, in the early stage of urbanisation growth of 
agricultural productivity is crucial to providing the preconditions for urbanisation. The 
development of agriculture makes it necessary to establish market centres for the 
exchange of surplus agricultural products; abundance of goods and surplus labour from 
agricultural production make it possible to allow a growing number of population to 
engage in non-agricultural activities; the expansion of market and manufacturing centres 
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and the growth of non-agricultural activities eventually promote the development of 
urbanity in society. Taihe is obviously in the early stage of urbanisation, mainly started up 
by its internal input because the external input was rather small, in contrast to Shenzhen 
and other coastal areas which received great volumes of capital inflow from the state 
government and tremendous investment from other domestic and foreign 
regions/countries. Therefore, it is understandable that the development of agricultural 
production is one of the paramount important driving forces behind the urbanisation in 
Taihe in the recent past. In contrast, tremendous capital and labour inflows directly 
promoted industrialisation in Shenzhen, enabling Shenzhen to experience a jumping 
speed of urbanisation during the past two decades. Hence, industrialisation is the most 
important driving force behind urbanisation in Shenzhen. 

One should note that the discussion above on proportions of non-agricultural population 
is based on permanent residents and household registration types (agricultural/non-
agricultural) only. As we mentioned in section 4.1.1, agricultural or non-agricultural 
household holders do not necessarily engage in agricultural resp. non-agricultural 
activities. This inaccuracy of NPTC in reflecting the degree of urbanisation of a region 
became apparent since 1980, when the volume of migration tremendously increased, 
especially in relatively developed regions such as Shenzhen, while the problem was not 
very serious before 1979. Moreover, given that many rural townships were designated as 
market towns when the government promoted its small town development strategy in the 
mid-1980s, a large group of people who lived in basically rural-character market towns 
are now identified as non-agricultural population. For example, besides Congjiang Town 
which is the only urban town in Taihe where the county government is located, Taihe has 
four other market towns (Xiaolong, Heshi, Mashi, and Tangzhou) in which some 
proportion of the population is identified as non-agricultural population. In fact, all four 
market towns still lack political, economic and essential cultural attributes of urbanity, 
and should only be regarded as transitional from rural to urban. Moreover, some 
proportion of the non-agricultural population (local official cadres, rural school teachers, 
medical staff, etc.) lives in the other 21 rural townships. Therefore, the indicator of 
proportion of non-agricultural population significantly overestimates the degree of 
urbanisation of Taihe. 

All this raises questions about the use of proportion of non-agricultural population only to 
estimate the urbanisation level of a region after 1980. Therefore, we used statistics from 
the 1982 and 1990 Censuses to further inquire into this issue. 

Whereas the indicator proportion of non-agricultural population (NPCT) is based on the 
permanent household registration, the enumeration of urban population in the 1982 
Census was based on a one-year period of residence in an urban area. More precisely, 
urban population in the 1982 Census includes all persons who had lived within the 
official boundaries of a city/town for one year or more, and those who had resided in that 
city/town for less than one year but had been absent from their place of household 
registration for one year or more (State Council, 1982). In the 1990 Census, two 
indicators of urban population were applied. In order to be consistent with the 1982 
Census, the first indicator defined the urban population exactly as was done eight years 
before. As the administrative changes in the territorial organisation took place in the mid-
1980s, the designated cities/towns included large stretches of rural area and a huge 
proportion of rural population. In order to exclude the large urban agricultural population, 
in the second indicator the urban population only included those de jure residing in the 
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subordinate area of the city/town and organised in so-called residents' committees3 (State 
Council, 1989). 

According to the 1982 Census, 6.28 per cent of Taihe's total population lived in 
Congjiang - the urban town of Taihe (in contrast to 9.28 per cent of the total population 
being identified as non-agricultural population in the same year). However, this 
proportion declined to 5.84 per cent in 1990. Although the absolute number of urban 
population increased from 25,951 to 27,231 during these eight years, the proportion of 
urban population decreased by 7 per cent. Of course, we cannot simply conclude from 
these figures that the urbanisation level of Taihe has decreased in this period, given that 
some new market towns appeared and many former members of the rural population are 
now conducting non-agricultural activities in the (urban or market) towns. If the 
population of market towns were included, the proportion of population of Taihe living in 
the towns would be 25.6 per cent in 1990. Another reason for explaining the decrease in 
proportion of urban population in Taihe is that the family planning policy was much more 
strictly implemented in the urban towns which resulted in a substantially lower fertility 
level in the urban than in the rural areas. Therefore, natural population growth in the rural 
parts was much faster than that in the urban areas. 

In fact, socio-economic development, especially growth of agricultural productivity, had 
accelerated the urbanisation process in Taihe, although many areas of the county are still 
in the middle of a transition from rural to urban. Further socio-economic development in 
the decades to come is expected to significantly promote industrialisation and 
urbanisation. According to its government planning, Taihe is going to speed up the 
urbanisation process in the next two decades. Many market towns are very likely to be 
developed into urban towns, and large numbers of rural population are going to complete 
their transfer into the urban population. Organisationally, Taihe is applying at central 
government level to be upgraded from a county status to a city status before the year 
2000; up to 2010, the current urban and market towns are supposed to be connected and 
to constitute a medium-sized city in which 200,000 people will reside, and 15 other 
market towns will be established (Taihe County government, 1996). Although the plan 
seems to be too optimistic4, a speedy urbanisation process will very likely be observed in 
the foreseeable future. 

To be precise, the urban population in the second indicator of the 1990 Census was composed of: (1) cities 
above the county level (which were subdivided into subordinate city-districts), all residents of subordinate 
districts; (2) county level cities (without further subdivision into subordinate city-districts), only the 
residents who were constituting residents' committees; (3) towns, with the exception of those living within 
the boundaries of the cities above the county level (they were effectively counted as city population), the 
population of all residents' committees. 

In fact, many counties eagerly apply for city designation in China, because city status in many respects is 
related to a settlement's position and dignity in the hierarchical Chinese political system, and to the 
settlement's financial privileges. City status can bring economic benefits, because cities enjoy considerable 
advantages denied to other kinds of settlements. City expenses are usually covered in the state budget and 
cities receive a great deal more financial support from the state than do other settlements for the 
maintenance of their services and facilities as well as for their housing development and other types of 
construction. Since 1980, all large and some medium-sized cities have been allowed to use 5 % of the total 
net profit tax paid by the city's industrial and commercial enterprises for city development and construction 
projects. Therefore, application for being designated as a city is considered a chance to reap the benefits of 
greater financial autonomy. Meanwhile, central and provincial authorities' reluctance to designate certain 
cities may just arise from a desire to avoid further financial responsibilities for city development. A 
neighbour of Taihe, Jinggangshan which actually still is a backward and less populated region, was 
approved to be designated as a city in the late 1980s, because it was the 'cradle of Chinese revolution' and 
the central base of the Red Army in the late 1920s and early 1930s. However, at the end of 1998 Taihe's 
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The 1982 Census indicates that 32.28 per cent of Shenzhen's population lived in the 
urban part of the municipality (in contrast to the 27.95 per cent of the total population 
identified as non-agricultural population in the same year). In 1982, Shenzhen still was in 
the early phase of its fast industrialisation and urbanisation. Up to 1990, the proportion of 
urban residents increased to 64.86 per cent, which is slightly higher than the proportion of 
non-agricultural population (62.64 per cent) in the same year. It is noteworthy that about 
two-thirds of the total population of Shenzhen were temporary population in 1990. The 
indicator proportion of non-agricultural population is just based on permanent residents, 
which counted only one third of Shenzhen's total population. As most of the temporary 
population in Shenzhen were agricultural population by household registration, the 1990 
Census pointed out that only 34.55 per cent of the total population were non-agricultural 
population. Therefore, it is clear that one would seriously underestimate the urbanisation 
level of Shenzhen when using the proportion of non-agricultural population in the total 
population (permanent plus temporary residents). 

One cannot simply classify the 35.14 per cent of the total population who lived in the 
rural part of Shenzhen in 1990 as a rural group, because townships and village enterprises 
play an important role in Shenzhen's rural society, and rural industrialisation has 
absolutely changed the way of life of the rural residents. According to the 1990 Census, 
10 per cent of the labour force only were still engaged in agricultural activities. The 
proportion of the agricultural labour force has even decreased to 8 per cent according to 
the 1995 1% sample survey. It is evident that most rural residents of Shenzhen are 
engaged in non-agricultural activities, and enjoy a life which is absolutely different from 
that in the traditional rural settlements5. Therefore, the rural part of Shenzhen can be 
expected to develop into urban settlements in the foreseeable future, since Shenzhen is 
experiencing great socio-economic development in both its urban and rural parts. Indeed, 
Shenzhen Municipality has made a plan to transfer all its rural area, excluding a few 
remote and mountainous regions, into urban settlements, according to the requirement 
that Shenzhen should be developed into a modernised international city by the year 2010 
(Zhang, 1996). 

4.3 Many facets of the temporary population 

The economic reforms have dramatically increased migration in China from 1980. To 
study the great volume of population movement, statistics from the household registration 
system cannot provide a complete picture. As we discussed in Chapter 3, the household 
registration system, although it was the main data source for migration studies before the 
1980s, only records migrations with official permission to change place of residence. The 
great amount of spontaneous migration, moving without a change of official residence, 
was not covered by the household registration system. So, it would cause a significant 
bias if our research were based on records of the household registration system only. 

application for city designation still had not been approved. The operation of the newly constructed 
Beijing-Kowloon railway since 1997 is highly expected to provide tremendous opportunities for Taihe's 
socio-economic development. However, up to now the influence of the newly running railway is far less 
significant than the local government expected. According to recent statistics, Jiangxi province was one of 
the two Chinese provinces that had a negative increase in attracting investment in the first season of 1998. 

This categories of settlements and inhabitants, which are identified as rural by statistics but actually have 
basic urban characteristics, are labelled 'latent urban settlements' and 'latent urban population' by many 
Chinese scholars (Chen Weiming, 1993; Li and Li, 1996). 
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It is a peculiar demographic phenomenon of China that people who have moved without 
official permission to change their place of residence are all identified as temporary 
population6. Although these people may have some 'temporary' attributes due to the fact 
that they are still in a transient position and need a government certificate to become 
'permanent residents' somewhere, part of the temporary population has nothing to do 
with the notion of temporarily, since they may have lived and worked in their current 
place of residence for more than a decade and would not consider their permanent home 
to be somewhere else. This peculiarity of China's temporary population calls for an 
extensive, deep and careful approach. Therefore, the importance of this Section focusing 
on the temporary population in both Taihe and Shenzhen is manifold. 

First, many studies concur that it is mobility without registration transfer, rather than 
change of permanent household registration, which makes up the bulk of population 
movement in the reforms period (e.g. Ma, 1997; Cai, 1997). Although the share of the 
temporary population in China as a whole is not very big, its distribution over the regions 
is very uneven. The Censuses show that the proportion of temporary population in the 
total population of the country was only 0.8% in 1982 and increased to 1.9% in 1990, 
which seems negligible at the national level7. However, the temporary population 
accounts for a great proportion in many developed regions such as Shenzhen, while it 
forms a very small part only in some underdeveloped regions. According to the 1990 
Census, 0.98 per cent only of people in Taihe were temporary population (1.73 per cent in 
the urban town of Congjiang and 0.93 per cent in other townships), while the temporary 
population accounted for around two-thirds of Shenzhen's total population in the same 
year. In 1995, the temporary population in the Pearl River Delta accounted for more than 
30 per cent of the total population; the proportion of temporary population of Shenzhen 
even reached 71.3 per cent. Therefore, it is necessary to pay much attention to the study 
of the temporary population members: their status in their current place of residence, their 
difference from the permanent residents, their effects on different regions, etc. 

Second, the influence of the temporary population on estimating urbanisation level or 
latent urbanisation level varies across regions, given that most members of the temporary 
population are rural-urban migrants, concentrated in the urban areas, especially the urban 
areas of the coastal developed regions. Generally speaking, the degree of urbanisation of 
the developed regions was greatly underestimated by the statistics that did not take the 
temporary population into serious consideration (Ma, 1997; Cai, 1997). Our discussion in 
Section 4.2 also stressed the importance of the temporary population in the urbanisation 
research on both Shenzhen and Taihe. 

Third, while migration of the permanent population is regulated by the government 
migration policy and channelled by quotas given by the government, temporary 
population members move most spontaneously and voluntarily, driven by economic and 
social interests, although political factors also influence their migration decision-making 
and migration behaviour. To a great extent, the movement of members of the temporary 
population provides a much more authentic picture of the relation between migration and 
socio-economic development. Accordingly, it will better reflect actual regional disparities 

6 They may also be called 'floating population', 'provisional population', etc. 
7 Actually, the registration in 1982 and 1990 was based on 'resident population' who had lived for more 
than one year in the current place of residence, or had lived there for less than one year but had left their 
original place of residence for more than one year. A great number of temporary population who had lived 
in their current place of residence for less than one year were excluded from registration in that place, but 
rather were recorded only in their original place of permanent residence. 
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in socio-economic development levels, and new trends and potential developments in the 
present and the near future. As China is striving for development of a market-oriented 
economy and is experimentally lifting the strict control over the household registration 
system and of migration, studies on the movement and characteristics of the present-day 
temporary population could undoubtedly provide clues to future population migration in 
specific regions and in China as a whole. 

Fourth, most existing migration theories, 'laws', or models are based on Western 
experience or at least applied to free economies and/or social settings. It is assumed that 
migration is realised under free-choice conditions, upon rational calculation, maximising 
benefits and profits, under a set of intervening obstacles, to use Lee's terminology. 
However, most of these presuppositions are invalid under Chinese circumstances when 
applied to the migration of permanent population. From the mid-1950s, private choice of 
place of residence was more and more turned into a State/Party matter. The paramount 
majority of the migrations have been regulated or organised by the government 
departments according to the strict migration policy under the planning system. It was 
only in the era of economic reforms that free choice of movement for work was accepted 
and grew very fast. Most of these free choices of migrants only occurred among the 
temporary population. Therefore, the study of the current temporary population is relevant 
and close to the existing migration theories, regularities, or models applied to the free 
economy context, and may thus add to the applicability of these theories and models to 
the Chinese setting. 

Last but not least, good intentions in studying temporary population are often frustrated 
by a shortage of data (Scharping, 1997). The regular population registration only 
considers the local permanent residents. Although the Public Security Ministry has called 
for registration of the temporary population since 1986, this kind of data is not published 
and is provided for 'internal use' only. Information from the Censuses, which register all 
the resident population who have lived within the administrative boundaries for more 
than one year, or lived for less than one year but left their original place of registration for 
more than one year, at the most provides information in the form of simple tabulations on 
temporary population. Obviously, this will limit attempts to study the temporary 
population. Fortunately, we could obtain data from the registration of temporary 
population for both Shenzhen and Taihe, and detailed information on temporary 
population could also be collected from the One hundred per cent statistical tape of the 
1990 Census for these two regions. Moreover, we could also use data on 'out-moving for 
work' from a survey conducted in 1996 by the Statistical Bureau of Taihe8. Finally, a 
specific sample survey on migration and floating population in Shenzhen SEZ, a co
operative effort of the Department of Population and Employment Statistics of the State 
Statistical Bureau in China and the Institute of Modern China Studies at Cologne 
University, Germany, provides us with detailed information on the temporary population 
in the places investigated9. Note that the One hundred per cent statistical tape of the 1990 

The State Statistical Bureau takes a long-term national sample survey on rural households. A sample of 
rural households, including 70 from Taihe, is selected to regularly report information on household 
structure, income, expenditure, consumption, etc. A specific investigation of 'out-moving for work' by rural 
residents was conducted in July, 1996. All members of the households selected who ever had worked (or 
were still working) outside their township for more than 3 months during the past year were registered. 
Some relevant information, e.g. characteristics of the out-movers, duration of working outside, places of 
stay, income, remittances, was collected. 

This survey was conducted in July 1993, and covered the Special Economic Zone of Shenzhen 
Municipality and the two urban districts of Foshan City. The survey targeted the de facto population of both 
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Census for Shenzhen is available for the Special Economic Zone only, and the 1993 
Migration and floating population survey was also conducted within the confines of the 
SEZ. Therefore, our discussion of Shenzhen can only touch this part of the most 
developed zone of Shenzhen. All these data, combined and supplementing each other, 
made our research possible. Of course, this could expand to a large research topic by 
itself, which could not be done in the context of this small Section. Our purpose here is to 
understand the relation between socio-economic context and temporary population 
dynamics in the specific regional setting, in order to approach the potential effects of 
change in temporary population on regional population growth and socio-economic 
development. 

4.3.1 Who move as temporary population? 

According to estimates by the relevant government department, in the middle of 1995 
China had about 80 million persons classified as temporary population, i.e., living away 
from their county or city of origin where their household registration was deposited. Only 
44 million of them were registered at the Public Security Office (Li, 1996), indicating that 
approximately 7 per cent of China's current population was identified as temporary 
population. Most members of the temporary population were concentrated in the coastal 
developed regions. Investigations show that the temporary population accounted for more 
than 25 per cent of the total population of Shanghai and Beijing in 1993-1994 (Liu, 1995; 
Ji, 1995). The proportion of temporary population in Shenzhen even increased from 61 
per cent in 1990 to 71.3 per cent in 1995. In contrast, the share of the temporary 
population in the underdeveloped regions is quite small. For example, it was only 0.98 
per cent in Taihe in 1990, and even slightly less (0.85 per cent) at the end of 1995. 
According to one source (Mallee, 1997) the ratio of in-migration into the eastern, central 
and western regions can be put at 4:1:1. On the other hand, there is less out-migration 
from the eastern, coastal provinces, whereas the underdeveloped regions, especially the 
rural areas in them, are the main senders of temporary population. 

The rural household survey of Taihe in 1996 indicates that among the 70 surveyed 
households there were 33 workers from 22 households who had 'moved out for work' for 
more than three months during the past year, which means that about one-third of Taihe 
rural households had members migrated out of the township, and about 20 per cent of 
Taihe rural labour force had worked for at least three months in other places. These 
figures are basically compatible with the results of nation-wide surveys (Mallee, 1997). 
Among the out-migrating workers, the youngest was only 14 years old, while the oldest 
was 46; about 70 per cent were younger than 20; the mean age was 21.3, the medium age 
was 18.5 only. Females formed the majority of the out-migrants (69.7 per cent). About 85 
per cent of them were unmarried. All of them had at least a primary school education; 57 
per cent had at least a junior secondary school education. This contrasts with the 
educational level of Taihe's total population: the 1995 'micro-census' (the 1% sample 
survey) shows that among the total population aged 13 and over (including the urban 
population), 38 per cent were at primary or lower educational level, and 28 per cent only 
had attained junior secondary school or higher education. Hence, the people out-
migrating from Taihe to become a member of the temporary population elsewhere are 
younger, better educated, and predominantly females. 

cities independent of household registration status, so, including both permanent residents and temporary 
population. Only short-term visitors like tourists, commuters and people on leave of duty were excluded. 
About 2,500 persons above age 14 were questioned in both cities. For a detailed description of the survey 
procedure see Scharping and Sun (1997). 
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With respect to the characteristics of the households, the survey reveals that all 22 
households with out-moving workers had more than 4 members; 6-to-8-person 
households constituted some 70 per cent of the total; their mean household size of 6.4 
was significantly above the average household size of Taihe as a whole (4.3). The survey 
also show that one of the out-movers only was a household head, two were spouses of 
household heads, whereas more than 90 per cent were 'children' in the family. Thirteen of 
these rural households had one out-mover only, 7 households had sent out two of their 
members, and two families had three out-movers. Therefore, out-migration is closely 
related to household characteristics. Larger rural families are more likely to send out 
workers. Moreover, out-migration is often relevant in a certain stage of family 
development: households in the developmental stage when two generations of working 
members are present are more likely to engage in mobility and account for the majority of 
mobility. It was often the second generation that made use of the mobility option. Most 
(20 out of 33) of the Taihe rural out-movers were not the sole one from their household to 
work in another place. Since rural households usually keep as few as possible household 
worker(s) out of out-migration, to take care of matters at home, all other working-age 
members are sent out to pursue better working opportunities in the urban parts of the 
developed regions. 

These facts taken from the Taihe survey on 'out-moving for work' refer to the 
characteristics of the temporary population from the perspective of their places of origin. 
In contrast, statistics from the 1990 Census of both Shenzhen SEZ and Taihe and the 
1993 Migration and floating population survey of Shenzhen SEZ refer to the temporary 
population from the perspective of their places of destination. 

It should be noted that tourists, seasonal workers, etc. are excluded from our discussion 
because of their features of mobility, fluidity and flexibility which are difficult to capture 
and study. In our study, temporary population refers only to those people who move to 
certain destinations and intend to stay there for a very long time, perhaps even forever. 
For example, the 1990 Census in Shenzhen SEZ recorded 366,458 permanent residents 
(accounting for 43 per cent of the total population), 472,729 (54 per cent) people who had 
stayed in Shenzhen SEZ for more than one year but without a SEZ household registration, 
and 26,027 people (3 per cent) who had stayed in SEZ for less than one year but had left 
their original place of household registration for more than one year. The other circa 
120,000 members of the 'floating population' were excluded from being recorded as 
temporary population of SEZ because they had not yet stayed in the SEZ for more than 
one year and had left their household registration place for less than one year only, 
although they had already managed to find a place to live and a stable job, and had 
applied for temporary population registration. 

Of the whole temporary population of Shenzhen SEZ in 1990, 72 per cent belonged to an 
agricultural household, and 28 per cent only were non-agricultural population; 11.7 per 
cent of the temporary population only had lived in Shenzhen SEZ for more than five 
years. Of those in the temporary population who had moved in during the last five years, 
about 80 per cent had come from other counties and cities within Guangdong province; 
some neighbouring provinces such as Guangxi, Hunan, and Fujian had contributed 
another 6 per cent; the other major provinces of origin were Sichuan (3.4 per cent), 
Zhejiang (1.9 per cent), and Jiangsu (1.5 per cent). Of the newcomers in the temporary 
population, 62 per cent had lived in a rural area in 1985, 23 per cent had come from a 
town, and 15 per cent only from a city. Therefore, the temporary population of Shenzhen 
SEZ had mainly come from the rural parts of other Guangdong counties or neighbouring 
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provinces after 1985; most of them held an agricultural household status. The situation is 
similar for Taihe. Seventy-four per cent of its temporary population were agricultural 
household holders; 80 per cent of them had lived in a rural area in 1985, 17 per cent in a 
town, and 3 per cent only in a city. But 43.3 per cent of the temporary population had 
lived in Taihe for more than five years up to 1990. Of the newcomers in the temporary 
population during 1985-1990, more than 70 per cent had come from other places within 
Jiangxi Province; the neighbouring provinces had contributed more than 26 per cent, e.g. 
Zhejiang (15.3 per cent), Hunan (4.4 per cent), Guangdong (4.2 per cent), and Fujian (2.3 
per cent). It is obvious that one of the most important 'laws of migration' of Ravenstein -
migration decreases with distance - applies to the case of China as far as the temporary 
population is concerned (Ravenstein, 1885/1889). 

The 1990 Census indicates that about 53 per cent of the temporary population of 
Shenzhen SEZ are males. Although this figure is only slightly below that for the 
permanent residents (54 per cent), the sex ratio of 113 (males to 100 females) 
demonstrates a similar male-dominated pattern of the temporary population as that for 
China as a whole (Zha etc., 1996). However, the sex composition of Shenzhen's 
temporary population in 1990 varies considerably by age (figure 4.5a): the age-specific 
sex ratios were 52 and 89 for age groups 15-19 and 20-24, against 340 for age group 45-
49 and 326 for age group 40-44. This indicates that the young working-age groups are 
dominated by females, whereas males outnumber females in the senior working-age 
groups. This has to do with the fact that a great number of construction workers, in 
majority males, had moved in for building-up the new city in the 1980s. Although they 
might have stayed in Shenzhen for many years, they were still identified as temporary 
population. Since the prolongation of their contracts was not guaranteed, the 
administration feared unbearable welfare costs should these workers eventually become 
unemployed and not be forced to leave the city. This serves to explain the high sex ratio 
for age category 30-50. Later on, the quickly emerging industries, highly concentrated in 
the textile, garment, and electronic assembling sectors, attracted and absorbed a large 
volume of young female workers as temporary population moving into Shenzhen SEZ. 
Gradually, the sex ratio for the age category 15-24 decreased to a very low level. As these 
industries continued to grow in the 1990s, there was an ongoing in-migration of young 
females into Shenzhen SEZ. The 1993 survey shows that the sex ratio of the temporary 
population in Shenzhen SEZ was about 75 only. 

Figure 4.5b displays a very young age structure for the permanent residents of Shenzhen 
in 1990. However, the age structure of its temporary population was much younger even. 
Mean age of the permanent residents was 28, while it was less than 25 for the temporary 
population. The vast majority of the temporary population consisted of young workers 
aged 15-29. The share of the temporary population aged 15-29 increased from 69 per 
cent in 1990 to 76 per cent in 1993. 
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Figure 4.5a Age and marital status composition of the temporary 
population of Shenzhen SEZ, 1990 (% of total population) 
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Figure 4.5b Age and marital status composition of permanent residents of 
Shenzhen SEZ, 1990 (% of total population) 
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The age structure of the temporary population in Taihe in 1990 demonstrates a similar 
trend as that in Shenzhen SEZ (figure 4.6a) where working-age youngsters were the main 
category. However, there was significantly less concentration in the age composition than 
in Shenzhen. Moreover, the temporary population in Taihe was highly dominated by men, 
women accounting for 38 per cent of the total only. The sex ratio of the temporary 
population in Taihe was 160. 
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Figure 4.6a Age and sex composition of temporary population of Taihe 
1990 (% of total population) 

Figure 4.6b Age and sex composition of permanent residents of Taihe 
1990 (% of total population) 

In both Taihe and Shenzhen SEZ, the age and sex composition of the temporary 
population is different from that of the permanent residents (for Taihe, see figure 4.6b). 
On average, the temporary population is much younger than its permanent counterpart. 
And while Taihe's temporary population is male-dominated, females significantly 
outnumber males in the temporary population in Shenzhen. 

According to the 1990 Census, the educational level of the temporary population in 
Shenzhen SEZ was different from that of its permanent residents (figures 4.7a and 4.7b). 
The majority of the temporary population aged 12 and over had a junior secondary school 
education; the second-biggest group had attended senior secondary school, and about 5 
per cent only had vocational training or a college education. The proportions of illiterates 
and of those with a primary-school education only among the temporary population were 
lower than among the permanent residents. However, the permanent residents showed a 
much higher proportion with vocational or college education. In other words, at least 
junior secondary school education is necessary to move into and work in Shenzhen SEZ; 
many illiterates or primary-school educated members of the temporary population in 
Shenzhen SEZ are very likely the aged and the kids moving as co-migrants; however, 
those with vocational training or a college degree are more likely to have moved in as 
permanent residents to Shenzhen. 

With respect to Taihe, the temporary population was obviously more educated than its 
permanent counterpart (figures 4.7c and 4.7d). More than 42 per cent of the temporary 
population had at least a junior secondary-school education; in contrast, some three-
quarters of the permanent residents had an education lower than junior secondary school. 
Moreover, the educational level of both the temporary and the permanent residents of 
Taihe is remarkably lower than that of their Shenzhen SEZ counterparts. This hints at a 
general trend in China, i.e., that members of the temporary population, as spontaneous 
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migrants, are educationally selected, those moving into developed regions being much 
more educated than those moving into underdeveloped regions. 

Figure 4.7a Educational level of the temporary population in Shenzhen 
SEZ(1990) 
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Figure 4.7b Educational level of the permanent residents in Shenzhen 
SEZ(1990) 
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Figure 4.7c Educational level of the temporary population in Taihe (1990) 
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Figure 4.7d Educational level of the permanent residents in Taihe (1990) 
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4.3.2 Why moving? 

In the 1990 Fourth Census, all migrants (including permanent and temporary population) 
were asked to answer questions on reasons for migrating. Nine categories of reasons for 
migration were identified: job transfer, job assignment, labour and business, study and 
training, moving to relatives, retirement, moving with family, marriage, and others. 

It is evident from the statistical results that members of the temporary population in both 
Taihe and Shenzhen SEZ who had migrated during 1985-1990 were mostly driven by 
economic incentives (table 4.1). Eighty-five per cent of the Shenzhen SEZ temporary 
population and 59 per cent of the Taihe temporary population had moved for reasons of 
'labour and business'. In comparison, only about 7 per cent of the migrants with a 
permanent change of household registration were grouped into this category in both Taihe 
and Shenzhen SEZ. To become a permanent resident of Shenzhen SEZ, migrants should 
have been officially accepted by the newly established municipality, mostly through the 
governmental formal channels of job transfer and job assignment (for college graduates 
and demobilised military personnel) or just as co-migrants: spouses and children. They 
might have applied for moving by themselves or might have been called for and 
organised by government requirements, since Shenzhen still needs large numbers of 
administrative cadres and professional and technical personnel to support the fast-
developing new city. In Taihe, although job transfer and job assignment are still grounds 
for migration of permanent residents, marriage is the most important reason for changing 
permanent residence, which complies with the prevalent migration pattern in China's 
rural areas (Zha etc., 1996; Scharping, 1997). While the reasons for migration of the 
permanent residents who were regulated by the government policy and quotas were quite 
diversified, most spontaneous and voluntary migrations of the temporary population in 
Taihe were motivated by economic incentives only. 

The 1993 Shenzhen SEZ Migration and floating population survey provided a more 
detailed picture of migration reasons among Shenzhen in-migrants (table 4.2). The survey 
tabulations that have been published, however, do not distinguish between permanent 
residents and temporary population, so that interpretation and explanation for the 
temporary population are limited. However, the tabulations can provide a good reference 
basis for explaining why the temporary population moved out of their places of origin and 
migrated into Shenzhen SEZ, given that more than 65 per cent of the total migrants were 
temporary population members. The survey analysts made a wise decision when they 
distinguished between the reasons why people moved into the place of destination and the 
reasons why they moved out of the place of origin, although these two kinds of reasons 
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are always quite similar, often complementary to each other: the former reflect the pull 
factors, while the latter represent the push factors. The results (table 4.2) evidently show 
that economic interests and employment opportunities are the most important motives 
behind the vast majority of the migrations. 

Almost all studies point out that migration reasons differ for men and women. While 
most men move for economic reasons, many women migrate for family-related reasons, 
e.g., marriage, move with spouse, etc. (Ma et al., 1997; Zha, 1996; Davin, 1997; Banister, 
1997). The 1990 Census shows that this trend is basically true for for Taihe and Shenzhen 
SEZ too (table 4.3). However, some variation is observed. With respect to migration of 
permanent residents, males more likely move for job-related reasons or for the sake of 
study and training, both often arranged by the government. This kind of migration 
accounts for about seventy per cent among men in both Taihe and Shenzhen SEZ, in 
contrast to 24 per cent for Taihe women and 50 per cent for Shenzhen SEZ women. On 
the other hand, family-related migration motives such as moving with family, marriage, 
or going to relatives, account for 71 per cent and 35 per cent of Taihe and Shenzhen SEZ 
female migrants respectively, while they account for 14 per cent and 20 per cent only 
among the men. 

Table 4.1 Migration reasons for Shenzhen SEZ and Taihe (1990 Census) (%) 
Shenzhen SEZ Taihe 

migration reasons temporary population ! permanent residents temporary population ! permanent residents 

job transfer 4.41 46.33 9.72 17.32 
job assignment 0.42 9.82 2.43 15.54 
labour and business 83.52 7.39 58.77 6.93 
study and training 0.46 3.84 0.54 16.17 
going to relatives 1.61 0.63 7.02 4.16 
retirement 0.29 0.22 1.08 2.23 
moving with family 2.75 24.13 12.03 8.89 
marriage 0.28 2.36 6.98 26.93 
others 6.26 5.29 1.43 1.84 

Table 4.2 Migration reasons of Shenzhen SEZ in-migrants (1993 survey) (%) 
reasons for migrating out of reasons for moving into 
the place of origin Shenzhen SEZ 
low income 39.6 looking for a job 68.5 
marriage 16.4 study 2.6 
unsatisfied with former 12.6 family visit 2.9 
work 
rural labour surplus 7.5 retired 0.7 
hired by local enterprises 4.4 marriage 8.7 
care for children 2.3 migration with family 8.0 
wrong work for training 0.8 others 7.9 
bad living conditions 0.5 
bad transportation 0.5 
discharged by former work 0.2 
unit 
pregnancy 0.1 
illness 0.1 
others 15.0 

Source: Scharping and Sun (1997). 
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In comparison, much fewer members of the temporary population move for family-
related reasons. The proportion of female temporary population moving for family-related 
reasons remarkably drops to 51 per cent and 6 per cent in Taihe and Shenzhen SEZ, 
respectively, although it is still higher than among males (13 per cent and 3 per cent). 
Job-related or study and training migration are dramatically lower for both the male and 
the female temporary population, when compared with migration of permanent residents. 
Migration for the sake of labour and business becomes the first reason for both sexes in 
both regions. While the percentage of migration for reasons of labour and business for 
females is far lower than that for males, the difference is very small in Shenzhen SEZ. 
The reasons for migration are quite similar in the male and the female temporary 
populations of Shenzhen SEZ. 

Table 4.3 Gender-specific migration reasons in Shenzhen SEZ and Taihe (1990) (%) 

Shenzhen SEZ Taihe 
permanent residents temporary permanent residents temporary 

population population 
migration reasons male | female male \ female male | female male j female 
job transfer 52.27 39.63 6.01 2.69 26.90 6.09 12.62 3.93 
job assignment 11.59 7.81 0.49 0.35 22.21 7.72 1.56 4.16 
labour and business 6.56 8.32 85.63 81.25 8.37 5.24 68.46 39.42 
study and training 4.74 2.82 0.48 0.43 21.65 9.75 0.58 0.46 
going to relatives 0.43 0.86 0.79 2.50 2.68 5.89 4.40 12.25 
retirement 0.16 0.28 0.24 0.34 3.74 0.46 1.50 0.23 
moving with family 19.72 29.11 2.22 3.32 7.31 10.73 7.29 21.50 
marriage 0.13 4.87 0.02 0.55 3.79 54.06 1.85 17.23 
others 4.40 6.29 4.12 8.57 3.35 0.07 1.74 0.81 

In conclusion, while migration of male permanent residents was mainly due to job-related 
reasons or for the sake of study and training arranged and approved by the government, 
migration of female permanent residents was mostly family-related. However, most 
temporary population members were only driven by the single reason of labour and 
business. Also, in contrast with Taihe female migrants who were much likely to have 
moved as a co-migrant, female migrants in Shenzhen SEZ had moved for their own sake, 
because fewer of them had migrated for family-related reasons. Moreover, there was not 
much difference in migration reasons between the male and the female temporary 
population in Shenzhen SEZ: both men and women had left their hometowns and moved 
into Shenzhen for seeking employment opportunities and a higher income. 

4.3.3 Where and how to move? 

The 1996 'Out-moving for work' survey indicates that only 9 per cent of the Taihe rural 
out-moving temporary population worked in Jiangxi Province, and all others worked in 
other provinces - 9 per cent in Zhejiang, Fujian and other neighbouring province, and 82 
per cent in Guangdong province, most likely in the Pearl River Delta. To some degree, 
this could serve to explain why the Pearl River Delta has become the largest receiver of 
China's temporary population. 

According to the Shenzhen Migration and floating population survey, when respondents 
were asked "What was your main source of information on work and living conditions 
here?", 45.3 per cent stated that they had obtained information from relatives, and 33.7 
per cent from friends. These relatives and friends were people who had already worked 
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and lived in the new place and who shared experiences and knowledge of this place with 
friends from the same place of origin. Therefore, kinship ties and social networks play a 
very important role in distributing information on migration, in contrast with official 
guidance or public media which had provided information to 7.5 per cent of the migrants 
only. This indicates that, firstly, the government is not able any more to use official 
propaganda for urging people to move; and, secondly, that the communication system is 
underdeveloped, and people cannot be quickly informed through the media. Local 
governments of labour-exporting regions like Taihe have encouraged 'out-moving for 
work', given that out-migration can effectively lessen employment pressures on their 
weak local economy, and provide an important source of government revenue. Taihe 
County government, through its Labour Bureau, has tried to provide support for and 
organise moving out . However, it worked less effectively than the non-official channels. 
Very few enterprises in the developed regions would choose the official channel to recruit 
employees, since they believed that it was not necessary to pay the service fee for the 
local government to attract new workers because in general there was a large excess 
supply over demand on the labour market. Sometimes entrepreneurs encouraged 
employees to introduce their fellow villagers and acquaintances to come, by paying them 
a small bonus. During visits to their hometown, out-movers very often spoke with their 
relatives and fellow villagers about the enterprises where they were working, not only for 
the bonus but also for the fact that they felt responsible to help their relatives and fellow 
villagers to find employment opportunities. Moreover, relatives and fellow villagers were 
(and still are) the main reliable supporters for members of the temporary population in the 
new abode when they need help. Kinship ties still play a very important role in 
contemporary rural society of China. Peasants have a common mistrust of local cadres", 
and are reluctant to follow the channels for out-moving provided by the local government. 
Instead, relatives and acquainted fellow villagers are supposed to be the most reliable and 
trustful intermediaries. 

Among those who had decided to migrate, 67.8 per cent of Shenzhen SEZ in-migrants 
state that they took the decision on their own, while 19.6 per cent name their spouse as 
the decision-maker. The third most prevalent way (7 per cent) to take a migration 
decision was to listen to other relatives. Only very few (5.1 per cent) let other persons 
outside the categories mentioned above take the decision. Such 'others' are superiors, 
employers and colleagues. It is evident that a great number of members of the temporary 
population moved for their own purposes, which absolutely differs from migrants 
organised and arranged by the government in the old days. Opinions of other family 
members are also very important. As migration is a significant event in life, people must 
not only take into account its influence on their own career, but also to consider its impact 
on the family. In some cases the extended household is still exerting a strong influence on 
people's life. Many extended households pursue a collective income-maximising strategy, 
in the form of sending some of their household members to work elsewhere. In migration 

This is just the opposite of the policy implemented in the period of the Cultural Revolution, when moving 
out for work by the peasants was labelled as capitalist practice and strictly controlled. Peasants' economic 
activities other than agrarian cultivation were forbidden and punished at that time. 

Some local cadres in certain regions were described by the peasants as a kind of person who is specialised 
in 'collecting money' (taxes and all kinds of administrative fees), and 'wanting/killing life' (referring to the 
family planning campaigns). During our field work, some local cadres used their administrative power to 
require the peasants to save the remittances of the out-movers in a certain bank appointed by them for at 
least some time, before they could be used for the peasants' own purposes, so that the local cadres could 
easily control and meet the goal of taxes and administrative fees. 
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decision-making, differences between males and females exist. Eighty per cent of 
Shenzhen male in-migrants made the decision by themselves, in contrast to only 57 per 
cent of the females. About 32 per cent of female in-migrants name their spouse as the 
decision-maker, but less than 5 per cent of the males only do so. This is consistent with 
the point discussed in the section above that females more likely act as co-migrants. 

Furthermore, the Shenzhen SEZ survey indicates that many migrants did not move 
individually. Twenty-seven per cent of the migrants migrated with their spouse, 19.5 per 
cent with sister(s) or brother(s), 15.8 per cent with children, 5.7 per cent with parents, and 
15.3 per cent with other relatives. On the question "Did you know anyone here before you 
moved?", 54.2 per cent of the in-migrants answer that they had relatives living there 
before they moved, 48.4 per cent mention good friends, 14.5 per cent former colleagues, 
and 14.1 per cent other acquaintances. These acquaintances had already lived in Shenzhen 
for an average of approximately 6.6 years. 

Eighty-nine per cent of the surveyed migrants had found a job immediately upon arrival 
in Shenzhen SEZ. This is understandable, given that most of them knew people there, a 
lot of them were actually introduced and led by their relatives or townsman to the 
enterprises before moving. However, this percentage perhaps is an overestimation, since 
there have also been migrants who failed to find a job and returned home or moved on to 
another place, and therefore were not covered in the survey. According to the survey, 11 
per cent of the in-migrants still present there did not find a job upon arrival. How could 
these unemployed people survive? The survey results show that their first resource was 
own savings (32.5 per cent), followed by assistance from relatives at home (25.1 per 
cent), and assistance from relatives in the place of destination (28.3 per cent). This 
reflects the fact that the economic ties within Chinese families are very close. Although 
some people received financial assistance from friends and acquaintances, this amount 
was very small. 

The survey also inquired into the job search avenues for finding the first work place. The 
main method, accounting for about 55 per cent, was being recommended by relatives and 
friends. The next important way was to go out and look for self-employed work on one's 
own (about 10 per cent), followed by being hired by a work unit (7 per cent) and job 
transfer (6 per cent). 

4.3.4 Adaptation to the new circumstances 

Most in-migrants into Shenzhen SEZ had found a job immediately upon arrival. Even 
those who were not employed immediately after having arrived, succeeded in finding a 
job within a very short time. At 3 months after arrival, only 2 per cent were still 
unemployed. However, the majority of the temporary population held a short-term work 
contract, usually valid for 3 to 12 months, whereas most permanent residents were 
tenured or long-term contracted. The survey results show that 63 per cent of the 
permanent residents of Shenzhen SEZ are tenured, 25 per cent hold a long-term contract, 
7 per cent only have a short-term contract, and another 5 per cent are self-employed. In 
comparison, less than 5 percent of the temporary population only holds a tenure position, 
18 per cent has a long-term work contract, while more than 50 per cent has a short-term 
contract with less social security and a high risk of unemployment. 

About 60 per cent of the temporary population is employed in the industrial sector, 
mainly in textile, garment, electronic assembling, and construction; 25 in the business 
sector, and 5 per cent only works in the public sector. In comparison, 35 per cent of the 
permanent residents work in the public sector, and 25 per cent in the industrial sector and 
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in business each. With respect to occupational composition, the discrepancies between 
the temporary population and the permanent residents are even sharper. Only 17 per cent 
of the temporary population works as a specialist or cadre, 83 per cent being workers or 
service personnel, while the percentages for the permanent residents were 60 and 40, 
respectively. Occupations in prestigious fields such as the health sector, education, or 
banking and finance are mostly held by people with a permanent residence. The same 
holds true for posts in party or government institutions. The temporary population mainly 
consists of workers with lower-level jobs in industry, or restaurant waiters or sales 
personnel. 

In terms of work unit ownership, about 80 per cent of the permanent residents of 
Shenzhen SEZ worked in state-owned or collective enterprises, while about 80 per cent of 
the temporary population worked in enterprises with 'other' ownership (including private 
enterprises, various mixed-ownership forms, enterprises totally or partially in Hong 
Kong, Macao or Taiwan ownership, foreign enterprises or joint ventures), or were self-
employed. The high share of employment of the temporary population outside the state 
and collective sectors goes along with long working hours. The survey shows that 30 per 
cent of the temporary population had to work 9 to 11 hours daily, and 15 per cent worked 
more than 11 hours. In contrast, working-days for permanent residents exceeded 9 hours 
in about 10 per cent of the cases only. The average number of working hours was 7.86 per 
day for permanent residents, but 9.01 hours per day for the temporary population. On the 
other hand, monthly income of permanent residents was largely surpassed by that of the 
temporary population. The survey demonstrates that the 95% confidence interval for the 
mean difference between monthly income of the permanent and the temporary population 
amounted to 256-308 Yuan. In combination with the difference in number of working 
hours, payment of the temporary population was much less than that of their permanently 
resident counterparts. 

In addition, the temporary population is most vulnerable to labour abuse and 
maltreatment, which has arisen as companies increasingly seek to cut costs and maximise 
profits. Their concentration in the private sector, where government regulations have the 
least influence, further exacerbates their situation. Reports of unpaid overtime work, poor 
working conditions, filthy living quarters, and on-job injuries are all on the rise, 
prompting growing concern for issues pertaining to workers' rights. Temporary workers 
in Shenzhen often complain that they do not get their wages in time. Some enterprises 
owe several months of payment to their labourers. Some workers who quit their job in 
reaction to such circumstances do not only loose their lower wage, but also forfeit the 
deposit which they often are required to pay on taking up work12. Such cases may not be 
the rule, but they shed some light on problems behind the glittering facades of the SEZ 
and they show what it is that many temporary labourers in Shenzhen are worrying about. 
Besides the differences in normal income, permanent residents often enjoy better social 
benefits than most temporary residents. According to the survey, about 80 per cent of the 
permanent residents was provided with medical care and old-age insurance, and 55 per 
cent had unemployment insurance, while these figures for the temporary population were 
33, 15, and 20 per cent only, respectively. 

Although the temporary population members usually had a lower-paid, lower-level job 
only, with less favourable social benefits compared with the permanent residents, they 

Many enterprises recruit workers through introduction by their employees or through other unofficial 
channels. They usually ask the new worker to pay a fee as a deposit, which is supposed to be paid back if 
the worker keeps working according to the contract signed. 
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hope to keep staying in Shenzhen SEZ. In fact, they still regard their work in Shenzhen as 
a rare employment opportunity and a way of increasing their income. According to the 
survey of Taihe, the average income of out-movers was 4,450 Yuan in 1996 which is 
very likely to be underreported, as always happens in income-relevant investigations In 

S A 0 " - ; ! ™ ? recenJly left'some of them having s P e n t o n ] y s e v e r a l m o n t h s 
outs de their village during the past year. If the duration of their stay outside the village 
would be taken into consideration, the average monthly income of out-movers was 624 
Yuan (amounting to about 7,500 Yuan on an annual basis), substantially higher than 
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worker in Taihe m 1996 were only 1,913 and 3,480 Yuan. In fact, the calculation of the 
peasant income included the income of 'out-moving workers', which accounted for a big 
proportion of the total. The income of peasants staying behind is much lower than that of 
out-movers. The survey in Shenzhen SEZ shows that the income of the temporary 
population was 2.5 times that before moving. Of course, costs for the out-movers are 
significantly higher than for those who stayed behind in the villages, given that the living 
standard m cues is higher. However, most of the out-movers try to minimise their costs 
as much as they can, since they keep in mind their responsibility to support their family in 
the village of origin. Mean costs of living of Taihe out-movers were only 1 524 Yuan 
during the year preceding the survey in 1996. They spent 797 Yuan on food, 263 Yuan on 
clothing, 192 Yuan on transportation and communication, 93 Yuan on other merchandise 
and services, 75 Yuan on medicine, 73 Yuan on education and entertainment 43 Yuan on 
accommodation and 3 Yuan only on family equipment and other things. Excluding the 
costs of living, 261 Yuan in average was spent on 'investment m production' e g the 
deposit paid for taking up a job, or investment by the self-employed. Therefore 'it is 
evident that for out-movers costs were primarily necessities for living outside their home 
town Subtracting these basic costs from their total earnings, 2,647 Yuan were left 1 845 
of which were sent or taken back home. ' ' 

It should be noted that costs of accommodation of Taihe out-movers were extremely low 
as most temporary residents had free accommodation from their work unit or their 
relatives at the place of destination. The Survey in Shenzhen SEZ indicates that 52 per 
cent of the temporary population members were provided free housing by their employer 
mostly m a collective dormitory; 13 per cent lived on the construction site; 5 per cent 
lived with relatives; and 10.4 per cent lived in a squatter hut or hotel. Less than 20 per 
cent lived m rented housing. However, rent was very low since temporary residents used 
to rent housing of a rather poor condition, in order to save money. Eighty-five per cent of 
monthly rents were below 24 Yuan. The 1995 temporary population registration of Taihe 
shows that 32 per cent of the temporary population lived on the construction site- 20 per 
cent of them were provided free housing by their work unit; 23 per cent lived with 
relatives; 18.7 per cent rented housing; 4.5 per cent lived in a hotel. Therefore free 
housing in a collective dormitory of the work unit was the main form of accommodation 
of the temporary population, and relatives' help was another important source for the 
temporary population in reducing their costs of living. 

Many reports point out that the members of the temporary population is not fully accepted 
by the locals They are often regarded as having come to do the heavy, dirty and 
dangerous but low-paid jobs often rejected by urban local residents. On the other hand 
their presence in the cities is perceived as a challenge to the privileges given to the urban 
non-agncultural population in terms of employment, transportation, food supply at low 
prices and other social services. They are also blamed for the recent increases in fertility 
crime, environmental pollution, traffic congestion and many other ills. Not infrequently 
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the temporary population is mistrusted and the local non-migrants avoid contact with 
them. Moreover, in the new 'in-migration city' of Shenzhen there still is a long way to go 
to integrate the newcomers in the community. The 1993 survey demonstrates that 55 per 
cent of the migrants spent their leisure time with people from the same native place only, 
25 per cent spent their free time with local people. In need of help, 51 per cent of 
migrants in Shenzhen SEZ asked for assistance from relatives and friends in the place of 
origin, 29 per cent looked for help from relatives and friends in Shenzhen, and 12 per 
cent did not ask any other people for help. Although a few migrants (4.7 per cent) 
returned home to see their relatives once a month, most went home once every six months 
or once a year (22.8 and 32.5 per cent, respectively). Twenty-four per cent went home less 
than once a year, and another 16.2 per cent had never returned home since they came to 
Shenzhen SEZ. The latter percentage has something to do with the fact that these 
migrants have arrived just a short time ago. Besides earning income for their own use, 
about 60 per cent of the migrants in SEZ regularly sent money to their relatives at home. 
The purpose of the remittances is to help family member to solve financial difficulties 
and to subsidise their daily life. Judged on the basis of the data above, the adaptation of 
migrants to their places of destination seems to be going ahead. 

4.3.5 Perspectives 

As the studies indicate, employment opportunities and economic benefits are the most 
important driving forces for the temporary population to take the road out of their places 
of origin, mostly rural areas in the underdeveloped regions. To a great extent, most of 
their expectations have been fulfilled. For example, more than 90 per cent of the 
temporary population in Shenzhen SEZ found a job immediately upon arrival or within 
three months. Although the segmented labour market denies most members of the 
temporary population access to high-paid, prestigious jobs with good working conditions 
and good social security benefits compared with local permanent residents, their income 
is significantly higher than that of their fellow villagers left behind at home. 

The Shenzhen SEZ survey also asked respondents to evaluate their life and work in their 
present place in contrast to their place of origin. The standardised answers have been 
scaled from very bad (value 1) to very good (value 5). Migrants in the SEZ gave an 
average rating of their present income situation of 3.38, of job opportunities of 3.26, of 
medical treatment of 3.38, of cultural entertainment of 3.36, of promotion prospects of 
2.67, all higher than their rating of their home town (2.46, 2.78, 3.06, 2.83, and 2.46, 
respectively). However, their evaluations of items such as housing conditions, 
opportunities to find a marriage mate, and educational opportunities in their present place 
(3.12, 3.00, and 3.27, respectively) were lower than those for their home town (3.34, 3.18, 
and 3.29, respectively). About 20 per cent of the migrants selected low income as their 
main current difficulty, 14.8 per cent chose housing problems, 12.6 per cent selected high 
prices, 7.1 per cent deemed getting a household registration to be the main difficulty; 
others indicated finding a job (6.0 per cent), entering school (2.3 per cent), or finding a 
marriage mate (2.2 per cent). With respect to economic expectations for the future, 
migrants were quite optimistic. About 70 per cent believed that they have good prospects 
and their economic situation will improve; less than 20 per cent thought their future 
would not be much different from their present situation; 1 per cent only were pessimistic 
about their future; and 9.4 per cent answered that they didn't know. 

It is noteworthy that the temporary population evaluated the job and income opportunities 
in Shenzhen SEZ much higher than did the permanent residents, in spite of the 
discrimination on the segmented labour market against the temporary population in 
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general. This indicates that former income levels rather than current wage differentials 
with permanent residents are the primary yardstick used by the temporary population for 
making a comparison and reaching a predominantly positive assessment of their present 
situation. Despite the hardships of the migrant's predicament, urban employment 
prospects and wage standards attract many peasants from the interior and pull them to 
leave the countryside. The Shenzhen 1993 survey shows that more than 70 per cent of the 
temporary population wanted to keep their present job in Shenzhen SEZ. Although about 
30 per cent of the temporary population was dissatisfied with their present job and wanted 
to change work unit, the proportion wanting to return home or move to another place was 
rather small. Among those who wanted to change their current job, more than 85 per cent 
just wanted to find another job in Shenzhen SEZ. Only 3.4 per cent of them chose to 
return home, and 4 per cent expected to move to some other place. Therefore, Shenzhen 
is a privileged place in China according to its working population. Altogether, only about 
2 per cent of its temporary population wished to leave, less than 2 per cent were unsure 
(including 'not clear', 'reject answer', 'no answer' and 'other'), while the other 96 per 
cent expressed their willingness to continue staying in Shenzhen SEZ. 

Although most members of the temporary population wish to stay in Shenzhen for a 
longer period or even forever, reality does not support the optimism of their prospects. 
Being absent from their place of official household registration, temporary population 
members are never regarded as permanent residents in their new abode, even when they 
have already lived there for many years. Although they solved the problem of labour 
shortage arisen because of the rapid economic growth in the developed regions, filled the 
job vacancies declined by the urban youngsters, and provided conveniences for the urban 
residents through their servicing activities, the temporary population is always blamed as 
the source of all kinds of social disorders. Some authors have openly labelled the 80 
million temporary population as China's volcano and linked their migration to crime 
waves in the cities1 . In times of economic retrenchment, such as in 1988-1990, 
temporary population members, especially rural migrants, were once again the first ones 
to be sent back to their places of origin, mostly the countryside. In 1989 Shenzhen 
Municipality issued a "Notice on overall checking up the personnel without legal and 
valid certificate, without legal and proper occupation, without legal accommodation" -
who are called the 'three withouts' in abbreviation, which aimed at emphasising social 
order and retrenching the volume of temporary population. After promulgation of this 
notice, the public security office and other relevant departments took action to check the 
'three withouts' several times a year. According to their - incomplete - statistics, up to 
April 1995 1.02 million persons of the temporary population were 'checked up', some of 
them were sent out, 94,273 squatter huts built by temporary population members 
alongside hills, roads, and waters were removed. Actually, most of this checking-up was 
done in 1989-1990 when Shenzhen experienced a major economic recession. The 
retrenchment enforced in 1989, however, was short-lived. Continued economic reform 
policy and the further economic boom in the 1990s have only led to an increased 
population mobility, the temporary population more than doubled between 1989 and 
1996, and the proportion of temporary population to the total population increased from 
less than 60 per cent in 1989 to more than 71 per cent in 1996. 

A popular book, "Viewing China Through the Third Eye" (Wang, 1994), published recently, praised the 
People's Commune system as a 'modern Bao-Jia system' and suggested such a system as a possible 
alternative to tie peasants once again to 'their' place. The book received strong approval from certain parts 
of the urban elite. 
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The residential status of members of the temporary population highly depends on the 
economic situation and labour demand in their current place of residence. Restrictions on 
inflow of temporary population are often lifted in times of a boosting economy, but 
enhanced as soon as an economic recession arrives. Recently, the Chinese government is 
trying to reform and rectify a large number of deficit state-owned enterprises. About 8 to 
10 million workers in state-owned enterprises have been or will be fired in a three-year 
period, which is considered to be a big challenge for China with respect to continuing 
economic reforms and retaining social stability. Assistance in re-employment of laid-off 
workers has been urged to be one of the top priorities of government departments at 
different levels (China Daily, 1998b). In order to provide more employment opportunities 
for laid-off workers who are identified as permanent residents, many cities have issued 
regulations to limit employment opportunities for temporary population. For example, 
Beijing Municipality has formulated policies which allow people with a local permanent 
residence status only to engage in several trades, such as insurance, accounting, or law. 
The temporary population, mostly from rural origin, is envisaging severe competition and 
employment and residence difficulties in the more developed urban regions. 
The problem of re-employment of laid-off workers in Shenzhen is not as serious as in 
many other cities, given that its proportion of state-owned enterprises is comparatively 
small and most of its state-owned enterprises are newly established and running well. 
However, the Shenzhen government has been aware of the social problems arising from 
the fast-growing population and has stipulated a policy of slowing down population 
growth. To upgrade its industrial structure, from mainly labour-intensive industries to 
capital- and technology-intensive ones, Shenzhen is engaged in enhancing the educational 
and technical levels of its labour force. A newly promulgated household registration 
system has been decided upon, to cover household status reforms for the temporary 
population. The inflow and sojourn of low-educated and low-technical temporary 
population will be limited more strictly. On the other hand, some members of the 
temporary population will be transferred, first into quasi-permanent residents (so-called 
'blue-sealed household booklet' holders) who once were a member of the temporary 
population but have invested, buying a house in Shenzhen or purchasing a Shenzhen 
household status by paying an 'urban infrastructure construction fee'. Second, all 'blue-
sealed household status' holders will gradually be transferred into the permanent 
residence status within a decade (Zhang, 1996). 

Though Shenzhen has received a great amount of temporary population and is planning to 
accept many of them as permanent residents, many studies demonstrate that the majority 
of the temporary population in other regions will go on circulating. The household 
registration system is still a 'great wall' by limiting people, especially the agricultural 
population, to change their permanent residence (Wang, 1997). To a large extent, this 
'great wall' has been undermined in several aspects since the economic reforms. The 
emergence of a labour market and the large number of employment opportunities outside 
the state sector have taken over the government assignment system which relied on the 
household registration system. The establishment of the identification system and the 

14 Before the 1980s, Chinese citizens held only a household booklet which was controlled by the household 
registration system. The national Resident Identification Card program was introduced in 1985. The card 
was issued to all citizens above age 16. It serves as proof of citizenship and functions as an identification 
document for all kinds of purposes. Although it contains a person's name, gender, ethnicity, address and 
date of birth, the ID card does not differentiate explicitly between agricultural and non-agricultural status. 
Therefore, it' is an important step in changing the social status differences created under the household 
registration system. 
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abolition of the food ration coupon system which guaranteed grain supply for urban 
residents'5 have made the household registration system increasingly less relevant for 
people's place to live. Moreover, the much decentralised political power structure has 
opened doors for local authorities to challenge and undermine the system by selling a 
household status to whoever can afford it. The household registration system is still used, 
however, to control and block the flow of temporary population in many regions. Cities 
use it to protect the privileges of urban residents over rural people; developed regions are 
not willing to share their wealth with people in underdeveloped regions. Therefore, the 
temporary population is often put in a marginal position, facing all kinds of 
discrimination in housing, employment and education, medical care, etc. Due to lack of a 
permanent residence status, their position in the current place of living is highly unstable. 
They may easily be sent back to their place of origin if they fail to find a job as soon as 
some retrenchment occurs. Their unstable position poses them many difficulties. For 
example, it is difficult for a temporary population member to find a marriage partner in 
the current place of residence. Some of them marry a fellow town person from their home 
town and then bring the spouse to their current place of residence. Even after getting 
married, it is difficult for them to really establish a stable 'home', and especially to give 
birth at the current place of residence, since costs of living are high. And, more important, 
their children do not have access to the normal educational facilities which are only 
provided for the children of people with a permanent residence status. In order to offer 
educational opportunities to their children, temporary population members have to pay 
much higher tuition fees which most of them cannot afford. Some communities of 
temporary population in the cities developed their own schools and gave lectures to their 
children under very poor conditions'6. Family and children are extremely important for 
most Chinese people, including those belonging to the temporary population. The survey 
conducted in Shenzhen shows that 'children and family' was the most important 
consideration for migrants of all seven items offered (the other considerations, by rank of 
importance, were 'high-income work', 'career and work', 'leisure time', 'political 
involvement', 'going abroad', and 'religion'). 

Therefore, temporary population members often migrate alone, leaving children and 
family behind. Especially in the rural areas, peasants keep their responsibility for land and 
other property in the village of origin as a route of retreat and insurance. On the other 
hand, it is also difficult for them to completely return to their village of origin. Having 
been in touch with modern life in the city, having experienced urban styles of living and 
working, many of them have met extensive difficulties to get adapted to their backward 
home towns. During our field work, many returned 'out-moving workers' expressed their 
depression and conflicts with other folk-villagers and family members who were left 
behind during the migration period. Some of them were not familiar with agrarian 

15 Under the old household registration system, one of the major advantages of an urban household was the 
guarantee of grain supply at a low price in the form of food ration coupons. In fact, coupons were needed 
for the purchase of any grain products, including processed food, in stores and restaurants. Different 
provinces had different coupons. Without a coupon, one could not purchase any food in the cities, which 
imposed a strong disincentive for population migration, especially moves from rural to urban. As the food 
supply increased and stabilised and a non-state-controlled grain market emerged, the food ration coupon 
system was abolished between April 1992 and July 1993. 

Among the best-known cases is the Zhejiang village in Beijing, which houses temporary population 
members mostly from Zhejiang province and exists for over 10 years now. It not only has the largest 
clothing market in Beijing, but has also developed its own hospitals and schools. A recent report outlines 
the plan of the Beijing municipal government to clean up the Zhejiang village and to incorporate it into a 
better laid-out urban plan (China News Digest, Nov. 8, 1995). 
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production, because many had left directly after graduating from secondary school. Most 
returnees stated that they would move out again, and those who are still out don't want to 
come back to the countryside. Given that government is making efforts to further release 
the limitations of the household registration system, one can believe that it will become 
easier for them to settle down in their new abode. 

4.4 Conclusion and discussion 
Since the introduction of the economic reforms, the strict control of population moves 
between regions implemented for more than two decades, especially moves between rural 
and urban, has been lifted for the major part. Although internal migration cannot change 
the total national volume of population, regional population distribution can greatly be 
altered. In general, the urban and eastern coastal areas are the main receivers of internal 
migrants. 

Owing to its higher level of urbanisation and socio-economic development, the eastern 
coastal area has a significantly lower fertility rate than the hinterland area. Since the early 
1970s, much stricter family planning regulations have been implemented in the urban and 
relatively developed regions. The inland area, especially the western part of the country, 
is the poorer part and the home of minority groups who enjoy looser regulations of 
fertility control and are allowed to have more births than their counterparts in the eastern 
coastal areas. If this fertility differential would continue, the degree of population 
concentration in the southeastern part would be gradually lessened. However, the 
dramatically increasing population moves cancel out the effects of the fertility 
differential. In fact, the eastern coastal area, favoured by its more rapid economic 
development, receives most migrants and becomes more densely populated even. 

To a considerable extent, rural-urban fertility differentials, as resulting from different 
family planning regulations and influences of socio-economic development disparities, 
should have greatly increased the proportion of rural population in the total national 
population. One of the important sources of the rise in level of urbanisation during these 
years originates from the increasing flow of rural-urban migration. Due to the 
implementation of family planning policy since the early 1970s, many cities are affected 
by a shortage of labour force because of the recent rapid economic growth. The in-
migrants from the rural areas fill the vacancies and meet the needs of urban development. 

Migration is one of the driving forces behind China's urbanisation. However, 
administrative changes and changed demarcations of towns/cities are another important 
source of increase of the urban population since the 1980s. In the experience of most 
western countries, urbanisation was inevitably accompanied by population concentration 
which resulted from great volume of migration. However, population density in many 
rural areas of China is very high. Population size and density of many Chinese 
settlements designated as rural are even higher than those of urban regions in other 
countries. Therefore, urbanisation in China does not necessarily result in great population 
concentration and migration. To a considerable extent, this is the basis for the Chinese 
government to propose a 'local transfer' urbanisation strategy, which aims at the transfer 
of agricultural into non-agricultural population, by changing rural townships into market 
towns first, and then into urban towns, through rural industrialisation by developing 
village and township enterprises. This constitutes a very important feature of the 'small 
town development strategy' stipulated in the early 1980s. The implementation of this 
strategy has significantly promoted urbanisation in China. According to relevant statistics, 
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up to 1994 village and township enterprises absorbed 120 million peasants into non-
agricultural production, which accounted for 60 per cent of the 200 million rural surplus 
labour force. The output value of village and township enterprises accounts for more than 
70 per cent of the total rural output value (Cao, 1997). 'Local transfer' will continue to 
play an important role in the urbanisation of rural China. The expectation of accelerating 
urbanisation in Taihe's socio-economic development plan apparently complies with this 
urbanisation policy. 

On the other hand, a policy of 'local transfer' and development of village and township 
enterprises means a great challenge. Problems of low efficiency, over-consumption of 
resources and land, big pollution, and low competitiveness of village and township 
enterprises have aroused tremendous controversies, both in China and abroad. The 
advantages for these enterprises provided by the government policies were greatly 
reduced by the growing market-oriented economy in recent years. The capacity of village 
and township enterprises to absorb surplus rural labour forces will accordingly decline. In 
1994, there were more than 80 million surplus rural workers taking the road to the city 
and staying there for the longer term as temporary population. According to a government 
estimate, the rural labour surplus will exceed 300 million in 2000, and 150 million will 
leave their local place and move into urban areas (Li, 1996). Although the household 
registration system has gradually changed, the fence between agricultural and non-
agricultural residence will not be completely removed in a short time. Therefore, most 
migrants will very likely remain being identified as temporary population. 

No matter whether the rural population will be transferred in situ into non-agricultural 
population or move into urban regions, the urbanisation process in China will 
demonstrate an accelerating trend in the foreseeable future. It is reported that China's 
proportion of non-agricultural population in the urban areas increased from 7 per cent in 
1978 to about 18 per cent in 1997. In the experience of the western countries, once this 
proportion in a country approaches 20, urbanisation enters a phase of acceleration 
(People's Daily, 1998b). We may expect that China will experience a process of rapid 
urbanisation in the years to come. Urbanisation will not only change the population 
distribution between the rural and the urban, and over regions, it will also further decrease 
the national fertility level, given that an increasing proportion of the population will 
spend childbearing age under more strict fertility control in the urban areas. More 
importantly, modern urban culture will directly influence the preferences, values and 
attitudes about marriage, childbearing, family formation, etc. of ever more people. 

As China is in the middle of a transition from a centrally planned economy to a market 
economy, market and economic factors will exert an even more important role in 
migration. The well-known neo-classical migration theory considers migration as an 
equilibration mechanism for labour and wages in a dualistic economic system. That 
system is perceived as consisting of a fast-growing, urban-based, modern industrial sector 
with high productivity and a traditional agrarian sector characterised by peasant self-
sufficiency, correspondingly low degrees of commercialisation and productivity, and a 
rising level of hidden unemployment. With the marginal productivity in agriculture 
equalling zero or even reaching negative values, migration to the cities releases surplus 
labour and lessens rural consumption. It is expected to continue till surplus labour 
reserves are depleted, rural and urban incomes have become equilibrated and urban areas 
begin to suffer from rising costs of agricultural supplies. An underlying assumption is that 
rapid economic growth in the cities and urban industries in need of manpower can 
accommodate the influx from the villages. Other versions of the neo-classical theory also 
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expect that capital will flow to low-wage areas in the countryside, thus contributing to the 
eventual equilibrium (Scharping, 1997). 

However, the idea of a free interplay between rural labour supply and urban demand has 
been challenged by the notion of segmented labour markets, which pays attention to 
rising urban unemployment due to a rural exodus that exceeds job expansion in the cities, 
to the probabilities of obtaining a job, to the real and expected wage differences. Many 
studies in developing countries point at the existence of a labour market segmented along 
regional community lines which is governed by protectionism in favour of the organised 
urban work force and split in a high-wage formal sector and a low-wage informal one 
(Todaro and Michael, 1970). In our research, the segmented labour market is 
demonstrated for Shenzhen SEZ and many other cities in China. There has been no labour 
market in China in the past decades. It is only in the era of economic reforms that 
differences in wage levels and benefits, caused by regional differentiation, increasing 
diversification of forms of ownership and abolition of directive planning of labour and 
wages, have started to play a major role. Peasant labour began to pour into the urban 
areas, where migrants crowd in low-skill occupations and the segmentation of the labour 
market with a newly created low-wage sector has become a fact. Moreover, although state 
influence in China is declining, individual migration decisions keep being hampered by 
many bureaucratic interventions and complicated institutional arrangements. One of the 
biggest barriers for migrants to integrate into the urban community is the household 
registration system. The 'temporary population' status blocks their access to high-paid 
and more prestigious jobs, and to social benefits and public services, which consequently 
influences their stability in their current place of living and their decision-making in 
matters of marriage and family expansion. Nevertheless, most studies testify to the fact 
that the temporary population shows a steady increase in both proportion of long-term 
migrants and in average duration of stay (Central Policy Analysis Office of the Chinese 
Communist Party, 1994; Guo, 1995; Ji et al, 1995; Scharping, 1997). The survey in 
Shenzhen SEZ indicates an overwhelming desire to stay in the city. In reality, the 
proportion of the temporary population who have stayed in Shenzhen SEZ for more than 
five years has increased from 11 per cent in 1990 (Census) to about 20 per cent in 1993 
(survey). Given that the surging in-migration of temporary population only began in the 
late 1980s, it is believed that the proportion of the temporary population who have stayed 
for more than five years will significantly increase as time will go by. A reform of the 
household registration system will strengthen the temporary population's willingness and 
practice of living in their current city forever. 

The harshest criticism of neo-classical migration theory has come from those who did not 
envision equilibrium, but rather a malign process with rural 'brain drain' and high 
dependency ratios, and decreasing investment and reduced income in backward areas 
accumulating to produce ever-widening regional disparities (Lipton, 1977). Our research 
and many other investigations prove that migration selectivity in favour of more educated 
and skilled personnel puts the central and western underdeveloped regions in an even 
more disadvantageous position, so that future development may cause a vicious circle. 

Increasing numbers of young workers move out of their village and work permanently or 
temporarily in the urban area. Research convened by the United Nations Food and 
Agricultural Organization carried out during the past three years shows that the number of 
rural migrants has reached 120 million or so, which suggests that more than 15 per cent of 
the total rural labour force in China have left their villages, 88 per cent of them being in 
the age category 18^10. Rural out-migration is increasingly being encouraged and 
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facilitated by the county, township and village, as one of the most rapid, frequently the 
only, means by which the rural population can increase its living standards without 
requiring prior or large-scale investment. Local cadres assume that migration will benefit 
all categories of rural population. Villagers left behind will receive remittances and 
through that share in the risen incomes and living standards of migrants on the one hand, 
and on the other have their share in the rapid economic development and wealth of 
developed regions. Micro-studies show that migration is a supplement to agricultural and 
non-agricultural activities in the richer regions, a subsidy for agricultural and non-
agricultural activities in mid-income regions, and a substitute for agricultural activities in 
poor and remote regions. Peasants themselves have concluded that agriculture is an 
unprofitable, unattractive and even redundant economic activity (Croll and Huang, 1997). 
In many villages, only those who are considered as 'not suitable to move out for 
employment in non-agricultural enterprises' are left behind. It are very often the married 
and less-educated women and some men aged between 38 and 45 who are 'the main 
labourers in farming'. In fact, there was the joke that those left behind in the village to do 
farm work belong to the 386199 group (March 8 - women's day, June 1 - children's day, 
99 - the elderly). Some of the villages suffer from a shortage of labour for cultivation. A 
consequence of this labour shortage is that either the land is left uncultivated, or less 
demanding crops are grown. It is observed that the lack of educated and strong workers 
has limited the application and dissemination of new agricultural technologies and of crop 
innovation. For example, the leaders of one village have been forced to abandon plans to 
change to the cultivation of flue-cured tobacco because the women farmers had been 
unable to furnish the new technical inputs or night hours necessary to grow this new cash 
crop. 

Given that most of the educated, experienced and knowledgeable young villagers move 
out, many rural communities find it difficult to hold qualified candidates for local 
administrative organisation, and to actively and creatively operate public services in the 
villages. It is true that out-migration to urban and developed regions helps to provide free 
training for the peasants and broaden their perspectives. However, out-movers who have 
experienced the seductive urban life and been in contact with modern ideology show a 
large reluctance to return to the rural area. If they can, out-movers prefer to stay and find a 
marriage partner or move their nuclear family to the developed and urban regions. The 
more educated and capable the out-movers are, the more likely they stay away from the 
villages forever. While remittances of the out-movers provide support to their family left 
behind and subsidise agriculture in the villages, agricultural production has more 
evidently become unprofitable and unattractive compared with the income from non-
agricultural activities of the out-movers. In many cases, large amounts of remittances 
were not invested in agricultural production, since the comparative benefits of agriculture 
convinced peasants that it was not worthwhile to do so. As soon as the family has 
collected enough money from the remittances, they may invest in non-agricultural 
activities outside the village. Moreover, many studies prove that after the out-movers 
reunite with their family and move their nuclear family to the developed or urban region, 
the remittances to their parents' family left behind decrease significantly. 

The problem of the 'brain drain' has aroused increasing concern and worries both inside 
and outside China. Attention is paid in particular to the declining investment of labour 
and capital in agricultural production, especially grain cultivation, which will greatly 
influence the capacity of China to feed its huge population. 
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Family, as an elementary institution in society, creates an exchange system that can be 
seen as human adaptation to certain socio-economic and environmental factors, to which 
other institutions must adapt in their turn. The net effect of the exchange system is such 
that different adaptations are required in different parts of the system. In other words, 
family, including its regional differentiation by size and composition, shows different 
patterns of adaptations to the regional subsystems which, as parts of the super-ordmate 
system, interact with other sub-systems as well as with the superior system. To further 
clarify'our approach, inspired by Bongaarts' proximate model (Bongaarts, 1983), figure 
5.1 gives a schematic representation of the aspects of our theoretical framework of family 
formation and dissolution. 
Figure 5.1 A theoretical framework for family/household analysis 
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In this Chapter, we concentrate on the changes of family characteristics in Taihe and 
Shenzhen, by studying change in household size over time and its demographic and 
socio-economic determinants, and investigating in detail household composition in 1990, 
using Census data. In the Chapter that follows, we aim at analysing the specific 
demographic events which play important roles in family formation, expansion and 
dissolution, assuming that their future change will depend on the indirect determinants of 
socio-economic, political, and environmental factors, in order to project the population 
and household changes up to 2040. 
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Before we start with a further discussion, it is necessary to clarify the definitions of 
several relevant concepts. 

In general, family is a basic social institution, a primary group, the members of which are 
related to each other through relationships of consanguinity, conjugality, or adoption, 
share meals together, and support each other. Household is more often used as a statistical 
and administrative unit in which a group of people usually lives together, not necessarily 
having a consanguine, or conjugal, or adoptive relationship. In Chinese society, family 
often is referred to by jia, household by hu. Although the definitions of household and 
family are distinctive, for practical administration and for statistical enumeration 
household is often considered as a basic family unit. In our discussion too, family and 
household are considered as corresponding with each other. 

In the Chinese context, households overwhelmingly consist of a family, while an actual 
family may be registered as a separated household for certain reasons. The Chinese 
Census distinguishes two types of households - the private and the collective household. 
The former refers to the family unit, which sometimes includes co-residence of relatives 
other than spouse, (grand)children, and (grand)parents, and/or non-relatives next of kin. 
The collective household pertains to a registration unit which is composed of those who 
live in an institutional accommodation, without kin relations. They are mostly workers, 
students, soldiers, etc., living in dormitories provided by the institutions to which they are 
attached. The concepts of private and collective household used in Chinese Censuses and 
surveys are analogous to the concepts of 'household' and 'group quarter' used in US 
Censuses. 

In a strict sense, one person can form a one-person household but cannot be identified as 
a family, given that family is a primary group of people related by bonds of birth, 
marriage and adoption. 

In the terminological sense, two types of family are often distinguished: the nuclear 
family and the extended family. A nuclear family is defined as composed of a couple with 
or without children or a divorced or widowed household head with child(ren). When the 
family consists of more than two generations or more than one married couple, it is an 
extended family. Usually, there are two types of extended families, called stem family and 
joint family. A stem family includes three or more generations - one or more parents 
living with one of their married children and their offspring - and in each generation no 
more than one married couple is observed. A joint family involves co-residence of parents 
with more than one of their married children and their spouses and children - there is 
more than one married couple living together in at least one generation. 

5.1 Historical change in household size 

5.1.1 Household size in 1391-1996 

The traditional Chinese ideal has been the co-residence of parents with their married sons 
and their families in a large, joint/stem household unit. The large, multi-generation 
household has always been a popular topic in Chinese literature. Records of multi-
generation households are frequently found in surviving historical material. Before the 
1930s, it was widely believed that the traditional Chinese household unit contained 
several generations, united through the male line, and living under the same roof. 
However, this notion became controversial in the more recent decades. On the basis of 
historical research, some scholars have stressed the wide spread of the large household in 
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historical and even in contemporary China (Wolf and Huang, 1980; Lee and Gjerde, 
1986; Hajnal, 1983). Others, based on their own research and findings, state that the joint 
family is not and never was the 'normal' type of Chinese family: only the well-to-do were 
ever able to maintain an extended family in one household in the past (Lang, 1946; 
Goode, 1963; Freedman, 1979). More specifically, some researchers have studied 
Chinese family formation in the old days, by calculation or by simulation on the basis of 
three demographic parameters: a 'moderate' level of fertility; a high rate of infant and 
child mortality; and a low life expectancy at birth, and point out that severe demographic 
conditions have constrained the realisation of the Chinese ideal model of a large family 
(Cartier, 1995; Zhao, 1994). 

According to the existing historical statistics, China's household size before the 
foundation of the People's Republic was around 5.3 (table 5.1). Although the large and 
multi-generation household type was preferred and encouraged, unfavourable 
demographic conditions constrained the availability of the number of relatives to live 
together in that way. Under the conditions of pre-modem China, children under fifteen 
amounted to less than one third of the total population, and there were few old people 
above 65. Although the average number of children per woman was around five, only a 
little more than half of the babies born would survive and reach adulthood. Therefore, in 
accordance with a life expectancy at birth of less than 35, little more than 20 per cent of a 
cohort would still be present at age 60. The proportion of old people remained under 5 
per cent, most of them being widows. We may surmise that owing to the higher mortality 
rates of young girls, the net reproduction rate will definitely not have been higher than 
1.25. Under such conditions, few people had a chance to share life with both their 
parents. The average size of the household was accordingly rather small, with a large 
proportion of nuclear families consisting of one couple and about three children. 

Table 5.1 Household size of Taihe, Shenzher , and China since 1391 
year Taihe Shenzhen China 

house population average house population average Year j average 
holds household holds household [household 

size size isize 
1391 44,772 212,834 4.75 
1412 42,999 167,993 3.91 
1482 32,333 113,251 3.50 
1492 32,625 115,310 3.53 
1782 91,473 419,311 4.58 
1802 92,264 431,199 4.67 
1821 104,201 532,045 5.11 
1851 135,832 583,759 4.30 1911 5.17 
1869 135,834 583,628 4.30 1912 5.31 
1928 40,993 185,748 4.53 1928 5.27 
1934 40,201 175,911 4.38 1933 5.29 
1935 42,591 189,486 4.45 1936 5.38 
1937 36,704 118,030 3.22 
1949 55,895 188,030 3.36 67,200 268,310 3.99 1947 5.35 
1950 53,355 193,889 3.63 67,300 269,037 4.00 
1951 55,877 202,501 3.62 67,600 269,934 3.99 
1952 62,278 207,227 3.33 67,910 274,955 4.05 
1953 63,475 214,535 3.38 70,463 286,089 4.06 1953 4.33 
1954 62,372 216,836 3.48 52,303 186,089 3.56 1954 4.45 
1955 61,346 220,887 3.60 53,330 188,186 3.53 1955 4.47 
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Table 5.1 Household size of Taihe, Shenzher , and China since 1391 (Con tinued) 
year Taihe Shenzhen China 

house population javerE ge house population average Year average 
holds ! household holds household household 

jsize size size 
1956 61,700 222,320 3.60 50,974 190,304 3.73 1956 4.47 
1957 62,324 229,138 3.68 49,939 193,207 3.87 1957 4.48 
1958 60,129 227,196 3.78 67,671 268,074 3.96 1958 4.58 
1959 60,690 233,854 3.85 67,434 263,470 3.91 1959 4.58 
1960 59,655 236,794 3.97 67,714 284,810 4.21 1960 4.49 
1961 60,980 240,935 3.95 69,892 266,882 3.82 1961 4.30 
1962 61,179 247,980 4.05 68,407 256,231 3.75 1962 4.33 
1963 61,029 254,846 4.18 68,409 263,367 3.85 1963 4.42 
1964 61,061 261,420 4.28 68,057 266,817 3.92 1964 4.47 
1965 60,938 269,451 4.42 62,876 272,065 4.33 1965 4.55 
1966 61,514 277,525 4.51 67,665 276,493 4.09 1966 4.63 
1967 62,101 285,805 4.60 65,606 276,982 4.22 1967 4.67 
1968 63,711 296,376 4.65 69,246 282,095 4.07 1968 4.71 
1969 64,459 305,982 4.75 71,505 294,668 4.12 1969 4.73 
1970 65,512 315,094 4.81 75,240 325,730 4.33 1970 4.74 
1971 65,741 323,324 4.92 75,013 332,635 4.43 1971 4.74 
1972 66,784 331,968 4.97 71,680 313,562 4.37 1972 4.78 
1973 66,645 341,606 5.13 72,599 319,342 4.40 1973 4.81 
1974 67,704 350,397 5.18 73,311 325,172 4.44 1974 4.81 
1975 67,915 360,765 5.31 74,306 329,769 4.44 1975 4.79 
1976 67,743 372,220 5.49 74,914 332,873 4.44 1976 4.74 
1977 69,058 382,177 5.53 75,410 335,488 4.45 1977 4.69 
1978 70,228 393,046 5.60 75,816 333,597 4.40 1978 4.66 
1979 71,345 402,215 5.64 76,244 312,610 4.10 1979 4.65 
1980 72,113 408,469 5.66 76,169 320,875 4.21 1980 4.57 
1981 74,390 410,946 5.52 82,003 333,893 4.07 1981 4.54 
1982 74,654 417,533 5.59 86,136 354,524 4.12 1982 4.51 
1983 75,587 423,295 5.60 92,538 405,164 4.38 1983 4.46 
1984 77,270 429,321 5.56 103,222 435,244 4.22 1984 4.41 
1985 78,940 433,314 5.49 112,654 478,551 4.25 1985 4.33 
1986 82,246 439,398 5.34 124,108 514,467 4.15 1986 4.24 
1987 84,694 444,171 5.24 138,800 556,000 4.01 1987 4.15 
1988 88,985 451,301 5.07 153,000 601,400 3.93 1988 4.03 
1989 93,325 460,903 4.94 165,100 648,200 3.93 1989 4.06 
1990 97,868 465,677 4.76 181,900 686,500 3.77 1990 3.97 
1991 99,917 469,786 4.70 197,400 732,200 3.71 1991 4.01 
1992 102,175 472,268 4.62 218,100 802,200 3.68 1992 3.95 
1993 104,781 475,755 4.54 243,200 876,900 3.61 1993 3.92 
1994 109,338 483,787 4.42 267,400 939,700 3.51 1994 3.87 
1995 112,200 491,500 4.38 286,700 991,600 3.46 1995 3.70 
1996 114,600 496,500 4.33 303,500 1,033,800 3.41 1996 3.70 

Note: Only permanent residents are included. 
Sources: Data for Taihe: Kang et al. (1993) and Statistical Yearbooks of Taihe, 1949-1996; data for 
Shenzhen: Collection of Population Statistics of Guangdong Province 1949-1985, edited and published by 
Guangdong Provincial Population Census Office, Guangdong Provincial Statistics Bureau, and Guangdong 
Provincial Public Security Department, 1987, and Statistical Yearbooks of Shenzhen 1979-1996; data for 
China 1911-1990: Jiang (1995), 1991-1996: Statistical Yearbooks of China. 
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Furthermore, regional variation of household size in China should not be under
estimated, given the different economic, cultural and environmental circumstances in the 
regions. For example, Taihe, as a poor and remote region in China, had a systematically 
and significantly smaller household size than China on average. Given its severe living 
conditions, mortality in Taihe was at a particularly high level. Moreover, the exceedingly 
poor economic situation enabled few peasant families in Taihe to maintain a large 
household. Much evidence indicates that the very wealthy only - whether aristocrats, high 
officials or rich merchants - could afford to support a very large household, including 
many relatives and servants. Therefore, from 1391 till the establishment of the new 
China, average household size in Taihe was mostly under 5: it was close to 4.5 in times of 
peace, but dropped to about 3.5 during periods of war. It is particularly notable that 
household size was even as low as 3.22 in 1937. The main reason for this extremely small 
household size is that, in late 1935, a great number of young men and women followed 
the Red Army withdrawing from its Jiangxi Revolutionary Base. Moreover, Kuomindang 
troops reoccupied this region afterwards and killed many people who had had connections 
with the Red Army (see also Chapter 2). After the extreme conditions of the late 1930s, 
household size gradually but very slowly increased to 3.36 just before the foundation of 
the People's Republic in 1949. 

After 1949, many refugees who had migrated into Taihe to escape from the Anti-Japanese 
War (1937-1945) and the Civil War (1945-1949) returned to their places of origin. Most 
migrants had come with small families or even as a sole person. The fact of their leaving 
reduced the number of households more than that of population. In the meantime, a great 
number of jobless urban residents, who had poured into the urban town from the rural 
areas when the Jiangxi Provincial government moved to Taihe during 1941-1945, were 
sent back and joined their rural families to take part in the land reforms. Therefore, a 
drastic decline in the number of households in the early years of the new China could be 
observed (it dropped from 55,895 in 1949 to 53,355 in 1950). Conversely, average 
household size increased from 3.36 in 1949 to 3.63 in 1950. As the land reforms 
continued, land and surplus houses and production tools owned by landlords were 
confiscated and distributed over peasants who had no or not enough land. The former 
land gentry could not maintain its large households anymore, and their families were 
separated. In the meantime, some adult members of peasant households who used to be 
too poor to get married caught the opportunity to establish their own families. 
Consequently, the number of households increased tremendously, which resulted in a 
significant decline in household size in 1951 and 1952. The same phenomenon could be 
observed in many regions of the country and resulted in a similar reduction of household 
size at the national level (Ma, 1984). 

We did not succeed in collecting data on household size of Shenzhen for the period 
before 1949. However, many studies reveal that in southern China, especially in 
Guangdong and Fujian, local elaborate principles of Chinese kinship were a central 
feature of the rural social structure; accordingly, Guangdong had a particularly larger 
household size than many other regions (Jiang, 1994; Johnson, 1996). A survey 
conducted in the 1930s shows that household size in Guangdong was about 5.2 (Taeuber 
1970). Therefore, we can imagine that Shenzhen, located in Guangdong, especially in the 
Pearl River Delta which was a comparatively rich region and was called the 'home town 
of fish and rice', had a relatively larger average household size than Taihe and many other 
regions of China. 
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Although the large volume of out-migrants around 1949 greatly decreased Shenzhen's 
population and resulted in a smaller household size than that at the national level, 
Shenzhen had a substantially larger household size than Taihe at the end of the 1940s and 
in the 1950s, given its better socio-economic conditions and comparatively great social 
stability. Evidence from our research suggests that, although the multi-generation, large 
household dominated the ideology of family formation in pre-modern Chinese society, 
regional disparities in socio-economic, cultural, political, and environmental 
circumstances, as important influences on demographic conditions, caused substantial 
regional differences in actual household size. The prevalent ideology of family formation 
had a much lower possibility to be fulfilled in very backward, poor and turbulent contexts 
such as Taihe. 

Since the 1950s, most regions in China (including Taihe and Shenzhen) experienced great 
advancements in decreasing mortality, thanks to the public hygiene campaign, the co
operative medical movement, economic development, improvement of living standards, 
etc. The dramatic decline in mortality greatly increased survival rates of people in all age 
groups, particularly among infants and the elderly. In the meantime, the ongoing high 
fertility rates (except in 1959-1961) before the period of intensive implementation of 
family planning policy continuously added new members to the families. Furthermore, 
the policy of strict control over migration successfully bound young adults to their places 
of origin where their families were located. The enormous change of demographic 
conditions provided good opportunities for people to realise their preference for multi-
generation and large household units, which could hardly be actualised in the old days. 
Consequently, average household size in Taihe and China as a whole continuously 
increased, except in 1961. It is noteworthy that this increase of average household size in 
Taihe did not stop until the early 1980s, whereas it did already stop in the early 1970s in 
China as a whole. The reason is that family planning policy started to be efficiently 
implemented about ten year later in Taihe than in most other regions of the country. From 
1949 to 1980, the total population of Taihe increased by 117 per cent, while the number 
of households increased by 29 per cent only. Accordingly, during these three decades, 
average household size of Taihe increased from 3.36 to 5.66, meaning that about 2.3 
persons on average were added to each household. 

However, Shenzhen did not fully follow this pace of increase in average household size 
during this period. In many years, average household size in Shenzhen showed a 
decreasing trend, for example in 1953-1955, 1960-1962, and 1977-1979. The main 
reason for these declines is the large volume of emigrants to Hong Kong and other 
foreign countries, which significantly reduced the number of total population. Since most 
emigrants were of childbearing age, their out-migration effectively reduced the average 
number of new births to households. Therefore, in contrast with Taihe, Shenzhen's 
superiority in household size gradually diminished, and even reversed from 1961. From 
1949 to 1971, before the implementation of family planning policy, the total population 
of Shenzhen increased by 23.9 per cent while its number of households increased by 11.6 
per cent, which resulted in an increase of average household size from 3.99 to 4.3 only. 

The dramatic fertility decline since the implementation of family planning policy has 
exerted an important influence on household size. Decrement of household size was 
observed since 1971 and 1980 in Shenzhen and Taihe, respectively, when the birth 
control campaign started to be effectively carried out. Up to 1996, average household size 
in Taihe went down to 4.33, while the corresponding figure for Shenzhen is 3.41. Since 
the implementation of strict birth control, household size in Shenzhen, Taihe and China 
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as a whole have surprisingly identically been reduced by 23 per cent. Although this 
degree of reduction in household size is the same, it would be too crude to conclude that 
Taihe, Shenzhen and China as a whole have experienced identical driving forces behind 
this decrement of household size. We need a more specific investigation into the 
determinants of change in household size in the different regions. 

5.1.2 Determinants of change in household size 

As indicated above, household formation, expansion and dissolution are affected by 
complex socio-economic, political, environmental (indirect), and demographic 
(proximate) factors. Basing himself on his simulation approaches, Zeng Yi (1986) 
indicates that in the Chinese context the most important demographic factors affecting 
Chinese family size and structure are the change of the total fertility rate and the 
propensity of co-residence (with parents), while the mean age at marriage, the mean age 
at childbearing and the divorce rate have moderate effects. To understand the changes of 
the demographic determinants which intimately affect household size, we need a scrutiny 
of the socio-economic, political, and environmental factors behind them. 

Many studies on the transition of family composition in general, as well as in China 
specifically, have been carried out. 

It is evident that government policies have played a great role in the changes of both 
demographic events and household formation. Above, we went at length in our 
documentation of these government policies in the area of marriage, public health, 
education, and migration, which changed the Chinese demographic conditions and 
pushed Chinese families toward the 'modern' family form. William Goode's (1982) 
classic study of families deems that state regulation of family life is a consequence of 
industrialisation and urbanisation. However, it is clear that in present China state power 
and policies have been the creators, rather than the creations of a transformation of 
society. Thus, for example, formal, corporate kin groups such as lineage organisations 
were specifically replaced by Communist Party organisations and people's communes, 
and in most parts of China family shrines and temples disappeared even while China 
remained an essentially rural and agrarian society, because the state was so powerful 
before the economic reforms in shaping the resources and choices of family members and 
in defining the functional division of responsibilities between private and public 
authorities. The retreat of the state during the 1980s may have facilitated a revival of 
cultural preferences and economic forces (Davis and Harrell, 1993). 

Changes in the government policies, especially the introduction of economic reforms, 
gave rise to profound impacts on peasant families. As land and other main productive 
resources were redistributed to individual peasant families under the household contract 
system, and the formal security and welfare of the people's communes were gradually 
shifted from collective to individual households, the rural family could resume its role as 
the primary production and security unit in the countryside. According to Jack Goody's 
(1976) model, the evolution of the family is closely related to the importance of property, 
and is influenced by cultural preferences. When families control land and other 
productive resources, their configuration is likely to be quite different from times when 
resources were controlled by collective rural communities. It may be expected, therefore, 
that the extended family was weakened during the collective commune period, but 
revived after the institution of the economic reforms. It can be noted that after a short 
period of decline since 1980, when the strict fertility control came into power, average 
household size in Taihe increased again in 1982-1984, when fertility continuously 
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decreased. The explanation may be that the introduction of the rural household contract 
system changed the organisation of agriculture, and might have encouraged maintenance 
of the traditional extended family. Some married brothers co-resided in order to achieve 
scale advantages of labour force and co-operatively ran the household production; the 
aged parents were more likely to live with married children to help them by taking care of 
grandchildren and doing other domestic housework. However, this expansion in 
household size only lasted for a very short period. After 1984, average household size 
declined again. Moreover, the supposed decline of household size during the period of the 
commune system could not be observed; instead, a significant increase of household size 
occurred. Therefore, it was mainly the general trend of fertility changes that determined 
the household size. 

In his classic book World revolution and family patterns, Goode (1963) believes that 
parallel to modernisation and industrialisation, households will become Westernised and 
nuclear. The Goode model predicts that, with greater affluence, higher rates of urban 
living, and increasing long-distance migration, the influence of corporate kin groups 
declines, bride-price and dowry become less prevalent, divorce rates rise, women's rights 
improve, age at marriage increases, and parents loose control over children's courtship 
and mate choices. This 'convergence' theory received great support from other scholars 
(e.g., Becker, 1981; Burch, 1980). However, many others believe that such a 
'convergence' theory is mainly based on the Western experience, and does not take into 
account the persistent strength of different familial-cultural systems in many Asian, 
African and other developing countries (e.g., Freedman et al., 1982; Hendry, 1985; 
Weinstein et al, 1990; Cartier, 1995). Caldwell's (1976) study of the demographic 
transition in Africa indicates that family composition shifted not exclusively in response 
to new economic incentives and rationality. Studies by Hajnal (1982) also suggest that the 
key explanation of different household arrangements is likely to be the culturally specific 
'rules for family formation', rather than the more global processes of urbanisation, 
industrialisation, or commodification. 

Many surveys suggest that the proportion of stem families in China has fluctuated within 
a very small interval only during the past more than four decades. China's household 
composition has remained stable, even facing the substantial challenges of economic and 
political changes. Our investigations in Taihe, Shenzhen and China as a whole show that 
households and the communities of which they are a part are key elements in the 'social 
space' of a social stratum. Peasant households are apt at meeting threats to the integrity of 
their basic cultural structures. They can be highly flexible in their responses to new 
economic and social transitions. Equally, the communities that groups of peasant 
households form may become part of a collective strategy in the response to new 
opportunities, aroused by the internal or external system. A community-led response to 
new economic and political forces may create protection against the threats to disrupt the 
delicate social fabric of rural communities. Peasant kinship may not be weakened by new 
economic and political forms. On the contrary, it may become spatially more ramified to 
take advantage of new economic opportunities. Spatial mobility can then be regarded as a 
way of grasping the new external economic opportunities, spreading and thus minimising 
risks. Such families which have sent out members to work in other places have been 
labelled 'expanded families': spatially dispersed, but functionally united. 

Specific studies on impacts of population migration on household formation are very 
scarce in China. Goldstein et al. (1997) investigate the contribution of migration to the 
change of household size in 1982-1987. Their research points out that changes of 
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government migration policies were a major intervening variable for the relative stability 
in family size during this period, when the country experienced a dramatic fertility 
transition. In the past, policies led to the separation of spouses or the forced removal of 
young people from the cities to the countryside. The abandonment of these policies, either 
by rectification programmes or through modification of the underlying ideology, has led 
to migrant counter-flows. Such return migration has often resulted in family reunification 
and the addition of one or more adults to an existing household, which compensated for 
the decrease in household size caused by the fertility transition. Actually, this kind of 
impact of migration on household size only happened for a very short time in the early 
1980s, and most of all in the urban areas. Since the economic reforms, the great volume 
of migration driven by market forces has exerted important effects on household 
composition and household size in Taihe and Shenzhen. 

Since the establishment of the Special Economic Zone, Shenzhen has received a large 
amount of in-migrants, especially after 1982. In the very beginning of the construction 
period of the new city, there was a serious housing shortage in Shenzhen. Many of the 
newcomers might prefer to move as family units, and establish new households. But 
many came as individuals who lived in group quarters (dormitories of the working units, 
construction site barracks, or free market stalls), or found housing with already 
established urban families. Therefore, average household size of Shenzhen increased 
from 4.07 in 1981 to 4.38 in 1984. A closer look at the changes of household size in 
Shenzhen SEZ and its non-SEZ part separately reveals that in 1982 the latter, as a rural 
area, had a larger household size than the SEZ, which was more urbanised. However, 
household size in the SEZ substantially increased up to 4.70 in 1983, which was 
significantly higher than that in the non-SEZ part because most of the in-migration 
concentrated on the SEZ, although the former also experienced a slight increase of 
household size in the same year (table 5.2). 

Table 5.2 Change in household size in Shenzhen SEZ and non-SEZ since 1982 
SEZ non-SEZ 

Year householdsT 
! 
population household size households population! Household 

size 
1982 31,601 128,616 4.07 54,535 225,908 4.14 
1983 37,706 177,331 4.70 54,832 227,833 4.16 
1984 42,119 191,474 4.55 61,103 243,770 3.99 
1985 52,277 231,857 4.44 60,377 246,694 4.09 
1986 60,551 257,353 4.25 63,557 257,114 4.05 
1987 71,600 286,900 4.01 67,200 269,100 4.00 
1988 83,300 321,900 3.86 69,700 279,500 4.01 
1989 92,400 362,000 3.92 72,700 286,200 3.94 
1990 106,800 395,300 3.70 75,100 291,200 3.88 
1991 117,700 432,100 3.67 79,700 300,100 3.77 
1992 128,200 472,800 3.69 89,900 329,400 3.66 
1993 141,500 521,400 3.68 101,700 355,500 3.50 
1994 153,200 565,200 3.69 113,200 374,500 3.31 

There was a large volume of migration from the non-SEZ to the SEZ part in the early 
1980s, while the non-SEZ part also received some migrants from other regions. 
Moreover, the housing shortage in the SEZ was much more serious than in the non-SEZ 
part. Although the inflow of migrants continuously increased, the problem of housing 
shortage was greatly lessened due to the rapid economic development and housing 
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construction. People, accustomed to stay in group quarters or with relatives or friends, 
had the chance to set up their own families. Consequently, a gradual decrease in 
household size in both the SEZ and the non-SEZ part could be observed. In the 1980s, the 
decrease in household size was faster in the SEZ than in the non-SEZ part, whereas this 
was just the other way around in the 1990s. 

It should be noted that everything discussed above is based only on the permanent 
residents. With socio-economic development going on, Shenzhen received a big and 
growing volume of migrants who are identified as temporary population. The temporary 
population has types of residence and characteristics of household composition that differ 
from the permanent residents. Since our information on their household characteristics is 
limited, we could not study household change among the temporary population through 
all these years like we could do for the permanent residents. However, we have complete 
statistics on the temporary population from the 1990 Census, which will be discussed in 
the next section. 

While the large number of economically motivated migrants increased the household size 
at their places of destination like Shenzhen SEZ, their departures from the home families 
would have decreased household size in their places of origin. Studies of Taihe 
households testify to this tendency. When the Chinese government started to lessen its 
strict control over migration and implemented a more positive urban (small town) 
development strategy in 1984, peasants in Taihe got increasingly involved in the exodus 
to urban towns and the coastal developed regions. 

After the introduction of the household contract system, the efficient agricultural 
production revealed and increased the problems of a shortage of cultivated land and of a 
labour surplus; disadvantages of comparative interests of agrarian production pushed 
peasants away from agriculture and made them move out of the rural area. Some peasant 
households might have saved or have collected an amount of money from their relatives, 
to pay as 'urban construction fee' for one or more of their young members to obtain a 
non-agricultural status. By buying non-agricultural household booklets, some peasants 
could obtain the authorised status to live and be employed in town. Many more simply 
chose to 'move out for work', without a change of their household status, and were 
categorised as temporary population. Accordingly, families deploy their young people to 
cities and to the coastal areas, through which they maximise their economic interests and 
minimise their risks. Deployment of members of peasant households by migration gave 
rise to important effects on the decrease of household size in Taihe since 1984, after a 
short time of increase in the early 1980s. 

There is another very important factor which helps to explain the rapid decrease of 
household size in Taihe since the mid-1980s: the 'cohort effect'. It should be recalled that 
the lasting high fertility rate in the entire 1960s and most of the 1970s resulted in a large 
volume of baby-boomers, and the dramatic decrease of mortality since the 1960s greatly 
increased survival rates of Taihe people. Thus, parents of the baby-boomers mostly have 
larger numbers of surviving children. Since the mid-1980s, a great number of baby-
boomers gradually reached marriage and childbearing age. 

Table 5.3 shows that the proportion of people aged 20-29 increased from 14 per cent in 
1982 to 18 in 1990, while the proportion of youth aged below 20 decreased by 6 
percentage points, and the proportion of other age groups remained relatively constant 
during this period. Most young people who joined the marriage and childbearing group 
have surviving parents and some siblings. High fertility combined with low mortality in 
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the past four decades brought within reach the idea of the joint/stem family, which was 
hard to realise before the foundation of the new China, due to the unavailability of 
necessary relatives under the then severe demographic conditions. However, peasant 
households' ideological emphasis has been on the vertical filial tie, rather than on the 
horizontal fraternal tie. Even when relatives are available for establishing a multi-
generation joint family, the predominant pattern has been co-residence of parents with 
one married son. A joint family is not preferred any more, married brothers do not usually 
live together. Siblings, except the one who lives with the parents, will establish their own 
nuclear family when they get married. Even though the propensity to co-reside with the 
parents is unchanged, the proportion of nuclear families is on the increase. This 
concomitant increase of nuclear family preference and significant decrease of fertility 
resulted in a large number of households of smaller size. 

Table 5.3 Percentage distribution of population age composition in Taihe, 1982 and 1990 
age 1982 1990 

total male female total male Female 
0-19 53.33 53.61 51.73 47.33 48.15 46.48 

20-29 14.25 15.64 15.43 18.02 18.08 17.96 
30-59 24.51 24.06 23.88 26.50 26.57 26.43 

60+ 7.91 6.69 8.96 8.14 7.19 9.13 
total 100.00 100.00 100.00 100.00 100.00 100.00 

On the other hand, a greater number of adult children (especially sons) in a family 
enhances the family's anxiety to deploy one or more of them in other regions, since all 
domestic work and filial responsibilities could be maintained and fulfilled by other 
members, even if one or more family members took the route of out-migration. Therefore, 
the lagged effects of high fertility and decreasing mortality in the past decades contributed 
to the increase of nuclear family prevalence and of out-migration which jointly solidified 
the continuous decrease of household size in Taihe. 

Summarising the discussion above, we notice that the question of determinants of 
household composition is a very complicated one, and different regions have different 
prevailing factors. Previous research indicates that provincial variation of family size in 
China (the horizontal or spatial dimension) is affected by imbalances in levels of socio
economic development, fertility rate, and family structure. Average household size is 
negatively correlated with the level of socio-economic development as reflected by 
regional income per capita, the consumption level of residents, and the percentage of 
urban population. On the other hand, average family size is positively correlated with the 
rate of (semi-)illiteracy, the percentage of minority ethnic groups, the total fertility rate, 
and the proportion of three-generation families. A multiple regression model, with 
average household size as the dependent variable, and socio-economic and demographic 
variables as the covariates, gives the following result: 

Average household size = 2.533 - 0.146 * regional income per capita + 0.381 * TFR 
+ 0.039 * percentage of three-generation families 

The R2 coefficient of this model is 0.913 (Zeng et al., 1991a). 

For the vertical or historical dimension, we compare the relation between change in 
household size and demographic factors (variables including crude birth rate, natural 
population growth rate, total fertility rate, average age at childbearing of women in first 
marriage, net migration rate) and socio-economic development (variables including 
percentage of urban population, per capita national income) from 1954 to 1996 in China 
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as a whole. The results of our statistical analysis show that the increase over time in 
average household size in China was positively related with crude birth rate, natural 
population growth rate, and total fertility rate, but negatively related with proportion of 
urban population and per capita national income. This implies that household size in 
China historically expanded with population growth, but shrank in reaction to socio
economic development. A multiple regression analysis results in a model with increase of 
household size as the dependent variable and crude birth rate as the one and only 
predictor (the stepwise method is used): 

Increase of household size = -0.197 + 6.944E-03 * crude birth rate (the adjusted R2 = 
0.590). 

Zero-order correlation coefficients of increase of household size and demographic and 
socio-economic factors (1954-1996, China):  
demographic and socio-economic factors zero-order correlation coefficients -

"crude birth rate ~ 0.745** 
natural population growth rate 0.723** 
total fertility rate 0.715** 
net migration rate - 0.085 
proportion of urban population - 0.504** 
per capita national income -0.315*  
* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 

Zero-order correlation coefficients of increase of household size and demographic and 
socio-economic factors (1954-1996, Taihe)  
demograplric^aii^ocio-econcj^fertors zero-order correlation coefficients 

"crude birth rate 0.798** 
net migration rate 0.406** 
natural population growth rate 0.547** 
total population growth rate 0.694** 
agricultural and industrial output value per capita - 0.552**  
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 

The statistical analysis for Taihe reveals results very similar to those for China as a 
whole. However, increase of household size in Taihe is positively related with net the 
migration rate. It is evident that both natural and migratory population growth exerted an 
important influence on household size in Taihe. Figure 5.1 provides an intuitive picture of 
the concomitant changes of household size and population dynamics. The multiple 
regression analysis indicates that crude birth rate and natural population growth rate are 
the significant predictors of increase of household size in Taihe: 
Increase of household size = - 0.334 + 1.905E-02 * crude birth rate - 9.54E-03 * natural 
population growth rate (the adjusted R2 = 0.689). 

The relation between change of household size and demographic and socio-economic 
factors in 1954-1996 is not significant in Shenzhen. The main reasons for this result are 
(1) that Shenzhen experienced a dramatic change of population migration before and after 
the establishment of the Special Economic Zone, and (2) that the determinants of 
household change are much more complicated than in many other places (for example, 
the serious housing shortage in the beginning of the SEZ and its gradual relaxation later 
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on). If we only analyse the situation before the establishment of the SEZ, the statistical 
analysis shows that the increase of household size is positively related with net migration 
rate and total population growth rate, the zero-order correlation coefficients being 0.371 
and 0.388, respectively (significant at the 0.05 level). This implies that the large volume 
of emigration significantly influenced total population growth (correlation coefficient 
between net migration and total population growth rate is 0.979), and further influenced 
the change of household size before the 1980s. After 1980, there is not any significant 
relationship between increase of household size and demographic or socio-economic 
variables. 

Figure 5.1 Change of household size and demographic dynamics in Taihe 
(1954-1996) 

Isize • -CBR -NGR TGR 

Note: Isize - increase of household size 
CBR - crude birth rate 
NMR - net migration rate 
NGR - natural population growth 
TGR - total population growth 

5.2 Characteristics of households in 1990 
The statistical tape of the complete 1990 Fourth Census allows to study the cross-
sectional household characteristics in Taihe and Shenzhen SEZ. 

5.2.1 Taihe 

In 1990, Taihe had a population of 449,367 (96.33 per cent of the total population) living 
in private households, while the remaining 17,135 persons (3.67 per cent) were 
accommodated in collective households. Although the great majority of Taihe people 
lived in private households, about 10 per cent of its urban population were registered in 
collective households, while only 3.22 per cent of the rural residents belonged to this 
category. The reason for this disparity is twofold. First, most facilities and institutions of 
higher education and of training, and most industrial bases are concentrated in the urban 
area, and these attract many people who are accommodated in collective units. Second, 
the urban area provides much more employment opportunities for members of the 
temporary population, who move without a change of household registration and more 
often reside in collective groups. The 1990 Census indicates that 26 per cent of the 
temporary population lived in collective units, whereas only 3.55 per cent of the 
permanent residents did so. Although the temporary population in Taihe only accounted 
for less than one per cent of the total population, 1.73 per cent of urban population was 
temporary population, which is significantly higher than in the rural area (0.93 per cent). 
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Therefore, it is understandable that the more developed urban area of Taihe has a bigger 
proportion of people living in collective units. 

Those who were living in collective units were mostly aged between 20 to 40, while 
about 37 per cent of the population in private households were children younger than 15 
(figure 5.2). Only 0.6 per cent of the young children were accommodated in collective 
households. While growing up, more and more people left their parental family for 
education, employment, or military service. Therefore, the proportion of people living in 
collective units was relatively high in the age category 20-54 (between 5 and 8 per cent). 
It should be noted that this proportion first increased from age 15 to age 24, but decreased 
after that and reached a low in age group 30-34: most people at this age get married and 
have children, and therefore leave the collective household and build their own family, or 
return to their parental home. When the family is settled down, especially when the 
children grow up, more and more people (mostly males) may leave their family and move 
out for better employment opportunities. Consequently, the proportion of collective 
residents increased again and reached a peak in age group 45^19. When people become 
over 50, fewer continue to stay outside the family, so the proportion living in collective 
households decreased for the second time. After age 60, this proportion decreased to less 
than 2 per cent. There is only a very small group of elderly who don't have children who 
may stay in a nursing house, which is very different from the practice in the developed 
countries. This implies that the family is still the main source of elderly support in China. 

From the point of view of values, both the elderly and their children prefer to 
accommodate old people in the family. During our field work, many old and young 
people expressed that it would be a shame on them if the old people had children but 
lived in a nursing house. Equally important is that Taihe is still a backward county, 
providing enough nursing facilities and social services for the aged still being far beyond 
its capacity. Objectively, the elderly have very low odds to live in a collective nursing 
house even if they would want to do so. It is noteworthy that the proportion of collective 
residents significantly increased among the oldest old, since some of them are very ill and 
have to live in a medical nursing house for intensive care. More importantly, some of 
them have no children - their children may have died, especially with the very high 
mortality and low survivorship of the old days - and therefore have to stay in the nursing 
house. 

Figure 5.2 Age distribution of population in domestic and collective 
household of Taihe, 1990 
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Note: 'among private' refers to age distribution of population living in private households; 
'among collective' refers to age distribution of population living in collective households; 
'in collective' refers to the proportion in a certain age group living in collective households. 
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The average size of private households in Taihe was 4.73 (table 5.2) in 1990, smaller than 
that in 1982 displayed by the Third Census (5.36). The urban area of Taihe had a smaller 
size of private households than the rural area (3.99 versus 4.78), whereas its collective 
households were bigger (16.82 versus 12.75). Moreover, the temporary population in 
private households had a significantly smaller household size than the permanent 
residents. And the difference was more profound in the rural than in the urban area, which 
suggests that the increasing rural out-migration has significantly shrunk the overall 
households size, especially in the rural area. The Census data also indicate that the 
temporary population was more frequently accommodated in larger collective 
households, in both the urban and the rural areas. 

Table 5.3 provides further insight into percentages of population by household size in the 
private household sector. It indicates that very few people lived in one- or two-person 
households in Taihe. Although the majority of the population resided in four- to six-
person households, still about 15 per cent of the population lived in households of sizes 8 
and higher. One-person households were more common in the urban area and among the 
temporary population. The mode of household size of the temporary population was the 
four-person household, whereas living in a five-person household was more prevalent 
among permanent residents than among the temporary population. 

Comparison of the percentage distributions of households by size reveals that the 
proportion of one- and two-person households in Taihe were significantly smaller than in 
China as a whole (4.2 and 7.9 per cent versus 6.27 and 11.05 per cent, respectively). On 
the other hand, about 31.5 per cent of Taihe's households were of sizes 6 or more, which 
is substantially more than in China as a whole (only about 15 per cent). Thus Taihe had 
an average household size much bigger than the national level (4.73 versus 3.97) in 1990. 

Table 5.2 Average household size in Taihe, 1990 
permanent temporary Sum 

total private 
collective 

4.73 
13.03 

4.26 
16.73 

4.73 
13.23 

urban private 
collective 

3.99 
16.68 

3.85 
21.20 

3.99 
16.82 

rural private 
collective 

4.78 
12.53 

4.31 
16.39 

4.78 
12.75 

Table 5.3 Distribution of population by household size, 
private households only) 

Taihe 1990 (population living in 

household size total urban rural 

permanent I temporary | sum permanent! temporary | sum | Permanent] temporary [ sum 

1 0.88 3.42 0.90 1.49 3.01 1.52 0.84 3.47 0.86 

2 3.32 9.89 3.36 7.32 9.29 7.35 3.08 9.96 3.13 

3 8.91 18.39 8.98 17.32 19.40 17.35 8.42 18.27 8.49 

4 17.51 20.10 17.53 21.35 27.87 21.45 17.29 19.16 17.30 

5 22.77 18.33 22.74 22.02 13.93 21.90 22.81 18.86 22.78 

6 18.54 11.13 18.48 13.73 6.83 13.63 18.81 11.65 18.76 

7 13.38 7.64 13.34 7.76 9.29 7.78 13.71 7.45 13.66 

8+ 14.70 11.10 14.67 9.01 10.38 9.03 15.03 11.18 15.00 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

average 
household size 

4.73 4.26 4.73 3.99 3.85 3.99 4.78 4.31 4.78 
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Further investigation evidently shows that people at different ages had different living 
arrangements. There were very few young adults living alone. The proportion of one-
person households among youngsters aged below 20 was very small. With age increasing, 
this proportion rose, especially over age 65 when it increased very fast. The proportion of 
2-person households was also small among the young, but rather high among aged 
people. There was a small increase in the proportion of 2-person households for age 
group 20-24, since some newly-married couples still lived without children. In general, 
before reaching age 20 youngsters were more likely to live in a larger family, people aged 
20-35 in medium-sized households, those aged 35-55 usually resided with more family 
members, household size of the younger old (between 55 and 65) was relatively small, 
and most of the oldest old were accommodated in a large family, although some of them 
lived alone. 
Combining figures 5.3 and 5.4, we obtain a rather complete picture on living 
arrangements in successive life stages among Taihe people. As a child, (s)he is born in a 
nuclear or an extended family. When growing up, his (her) parents are very likely to leave 
the grandparents' home and set up a smaller nuclear family, in case they ever stayed in an 
extended family. Later on, one or two of his (her) sibling(s) add(s) to the family, and the 
old grandparents become disabled and join the family again. Therefore, we can see that 
the average household size is about 4.85 for children aged below 15, then expands to 5.2 
at ages between 15 and 20, which is the maximum in the life cycle. 
After having reached legal minimum age for marriage (20 for females, 22 for males), 
(s)he gets married and may build a nuclear family immediately, but mostly will still live 
with the parents (for females mostly with parents-in-law) at least for a period of time . 
When one or two children have been born, the couple will, with increasing probability, 
leave the parental home, if they have not done so yet. Even if the extended family is 
continued, most grandparents will approach the age of dying, which should also decrease 
household size. Correspondingly, average size of the household to which one belongs 
starts to decrease around age 24, reaches a low in age group 25-29 (about 4.1), and 
remains below 4.6 till age 40. After that age, at which almost all of the children will have 
been born, the parents are getting old and gradually join an extended family again, adult 
sons getting married and giving birth to a new generation but continuing to stay in the 
(extended) family. Consequently, the average household size goes up and remains above 
5 till age group 50-55. 

Gradually, the children move out for education, employment, and, more importantly, to 
set up their own family after marriage and childbearing. And the old parents may pass 
away in old age. Thus, the number of household members is reduced again. Finally, all 
children may have moved out and left an 'empty-nest family' for the couple. Average 
household size again reaches the minimum of 4.1 at age 60-64. However, after getting 
old and becoming disabled, one or both spouses very likely join one of the children's 
family and live in a bigger family. 

To summarise the discussion above, table 5.4 combines a fictitious person's living 
arrangements in successive life stages into a typical model. Apparently, the traditional 

1 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 (Zeng et al, 199lb). About 90 per cent of the extended units include the husband's parents 
(Parish and Li, 1985; Liu and Bi, 1987; Weinstein et al, 1990). 
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family life cycle concept which is based on the Western nuclear family mode cannot 
explain the repeated expansion and contraction of household size in the Chinese context. 

Table 5.4 The probability of being in a living arrangement by age in Taihe 
0-14 115-20 20-39 40-54 155-65 65+ 
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Figure 5. 3 Percentage distribution of people living in a private 
household of a certain size, Taihe 1990 
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Figure 5.3 Average household size of Taihe people in different age groups, 1990 

Another way to assess family composition is through examination of age-specific 
headship rates. The headship rate is an indicator of both the possibility of heading one's 
own household and of authority status within the family. It is defined as the ratio of the 
number of household heads to the total number of persons in the population in a specific 
age/sex category (United Nations, 1989). 

Inspecting the age-specific headship rates of Taihe for 1990, we find that very few 
youngsters (below age 20) head a household. The rate increases very quickly after age 20, 
when people reach legal minimum age for marriage. However, the most significant 
increase of headship rates happens after age 25, when a great number of married couples 
give birth and set up separate new households then. From that age, headship rates 
continue to increase and peak around age 50. This kind of age pattern of headship rates is 
more or less the same as in most developed countries. However, the headship rates in the 
senior age groups in developed countries are rather stable, while they start to decrease 
from age 55 in Taihe, like they do in most other regions in China (Guo, 1995). This 
decrease illustrates the phenomenon of headship transition in Chinese families. When 
people get old, they usually pass on the main tasks of household management to their 
sons who still live with them. Moreover, the elderly, who used to live separately, often 
join their children's (mostly son's) families when they are growing disabled. 
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Another important characteristic of Chinese household headship is that males are much 
more likely to be a household head than females. The aggregate headship rate for males is 
35 per cent, while for females it is 7 per cent only. This reflects the traditional roles and 
household status of the two genders. 

Traditionally, women did not have their own name. They were not considered as 
members of the family they were born in, but rather as temporary members who 
eventually found their permanent family through marriage (Wolf and Huang, 1980). In no 
way would a woman be the head of the family in which she was born. When she got 
married, her husband and parents-in-law became her new heads. Even after her husband 
died, she still had no chance to be the head of the family. Norms codified by Confucius 
and his followers imposed the 'three-obey' on women, meaning 'obey father in family of 
origin, obey husband after getting married, obey son if husband has died'. 

Since 1949, the Chinese government has made efforts to improve the status of women, 
prohibiting many 'feudal' practices and stressing the rights of individuals, especially 
those of women. However, the 'feudal remnant' of the separate roles of men and women 
is still influential, especially in the underdeveloped rural areas. Tables 5.5 and 5.6 clearly 
point out that the headship rate is much higher among males than females. However, 
women in the urban areas have a much higher probability to head a household than 
women in the rural areas. The total headship rate for urban women is 16.04 per cent, 
whereas it is only 6.84 per cent for rural women. 

By allowing a closer look at the headship rates of people in different marital states, table 
5.5 shows that single people have the lowest opportunity to be a household head, since 
marriage is universal and most of the singles are youngsters. Excluding the singles, the 
headship rate is highest among married men and lowest among married women. This 
evidently indicates the strong tradition of designating the husband as household head. 
Among females, the divorced have the highest headship rates, while the widowed have 
higher headship rates than the married, but lower than the divorced. Understandably, 
without a husband the divorced and widowed women have to take up the task of heading 
the household. Why do divorced women have higher headship rates than widows? One of 
the explanations is that according to Confucianism divorce was regarded as infidel, 
especially for women. Women choosing divorce are a group of people who less likely 
accept the traditional restraints, therefore, they more courageously head the household. 

It is also noteworthy that headship rates of urban males are lower than those of rural 
males. This is not because urban people in general have lower chances to head a 
household than their rural counterparts. Conversely, the propensity of household division 
in the urban areas is higher than in the rural ones, therefore, urban people in average have 
a higher possibility to be a household head. The reason for the lower headship rates of the 
urban males is mainly that much more urban females 'share' the responsibility of heading 
a household than rural women do. In fact, the urban single, widowed and divorced males 
have higher headship rates than their rural counterparts, while the urban married males 
have lower headship rates. On the other hand, urban women have higher headship rates 
than rural women in all marital states, however, the difference is biggest among the 
married. Therefore, it is mostly from their husband that urban women 'snatch' the title of 
household head, which increases their headship rate in contrast to their rural counterparts. 
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Table 5.5 Household headship rates by 
households only)  

age ! males 

marital state in Taihe, 1990 (for private 

single jmarried iwidowed jdivorced isum (single imarried 

Females 

Widowed:divorced jsum 

0-14 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

50-54 

55-59 

60-64 

65-69 

70-74 

75-79 

80+ 

total 

0.08 

1.62 

7.05 

20.45 

36.21 

45.51 

53.80 

54.92 

68.00 

42.86 

57.14 

54.55 

57.14 

100.00 

100.00 

1.98 

19.86 

54.26 

78.22 

87.48 

89.98 

92.40 

93.31 

94.17 

89.86 

77.50 

65.46 

53.73 

46.04 

39.66 

81.68 

0.00 

40.00 

56.16 

73.64 

83.87 

88.76 

93.78 

89.97 

82.60 

67.17 

51.13 

38.59 

35.18 

30.08 

57.27 

21.43 

43.48 

67.44 

73.53 

76.38 

78.70 

82.80 

68.75 

75.64 

56.36 

61.90 

71.43 

50.00 

70.81 

0 

1 

23 

70. 

85. 

88. 

91 . 

92. 

93. 

88. 

76. 

62 

49. 

41 

34 

35 

08 

72 

70 

87 

31 

.54 

.34 

.41 

.48 

.66 

.09 

.59 

.41 

.85 

.89 

05 

0.03 

0.32 

1.09 

4.19 

0.00 

22.22 

50.00 

0.00 

0.00 

0.00 

50.00 

100.00 

100.00 

0.20 

1.14 

3.30 

7.36 

12.01 

19.34 

20.82 

18.67 

15.13 

11.06 

7.46 

5.33 

4.02 

3.22 

1.12 

11.87 

0.00 

38.46 

74.36 

88.37 

86.67 

80.14 

72.95 

62.67 

50.67 

32.42 

22.58 

17.81 

17.92 

16.03 

30.80 

0.00 

0.00 

52.63 

62.50 

81.82 

77.78 

82.35 

64.29 

59.09 

34.38 

40.00 

46.15 

28.57 

33.33 

57.91 

0.03 

0.35 

2.45 

7.48 

12.47 

20.36 

22.74 

22.37 

21.50 

19.93 

16.24 

13.87 

13.64 

15.36 

15.20 

7.33 

Table 5.6 
households 

Household headship 
only) 

rates in urban and rural Taihe, 1990 (for private 

agej urban Rural 

males females ! sum males females | sum 

0-14 0.14 0.08 0.11 0.08 0.03 0.06 

15-19 2.60 2.12 2.37 1.67 0.25 0.98 

20-24 17.97 7.37 12.54 23.99 2.19 13.02 

25-29 56.97 23.33 38.54 71.70 6.35 38.68 

30-34 69.91 26.92 47.70 86.35 11.42 49.01 

35-39 70.36 36.87 53.81 90.04 19.09 53.85 

40-44 77.47 34.15 57.08 92.46 21.99 55.65 

45-49 77.24 36.94 58.56 93.59 21.50 55.32 

50-54 80.67 36.70 61.12 94.53 20.66 54.73 

55-59 73.86 36.53 56.33 89.60 19.12 51.90 

60-64 71.48 32.28 51.60 76.32 15.45 44.91 

65-69 66.67 32.66 46.75 62.42 12.89 35.66 

70-74 62.99 26.54 41.92 48.77 12.99 28.69 

75-79 60.56 29.23 40.30 41.00 14.64 24.79 

80+ 46.67 22.12 29.53 34.14 14.70 21.12 

total 33.91 16.04 25.08 35.11 6.84 20.93 

Our analysis of the household structure of Taihe results in table 5.7. The two- generation 
household is the most popular type in Taihe. Although the joint family accounts for a very 
small proportion only, 23.3 per cent of the private households are stem families. On the 
other hand, 4.25 per cent of the households only are one-person households. Since the 
more complicated households have bigger sizes, the proportion of the population living in 
a one-person household is as low as 0.89 per cent of the population in private households. 
The proportion of one-person households is bigger in the urban areas than in the rural 
ones, while extended families are more prevalent in the rural areas. However, the 
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proportion of three-or-more-generation joint families is higher in the urban than in the 
rural areas (1.05 versus 0.54 per cent), which contradicts the assumption that the more 
urbanised and developed an area is, the simpler its household structure will be. This 
phenomenon can also be observed in many other regions of China (Jiang, 1995). One 
possible explanation is that the urban housing shortage has forced married siblings to live 
together, because the joint family is outmoded everywhere else (Zeng et al, 1991a). 
However, the housing shortage in the urban area of Taihe is not as serious as in many 
other big cities, e.g. Shanghai or Beijing. This point needs further research. 

The results of our field work in Taihe, Shenzhen and in some other regions of China 
show that in the urban areas married siblings work separately in their own work units and 
have much fewer conflicts in productive co-operation. The latter is more often the case in 
the rural areas, where peasant households operate as productive units, especially under the 
household productive responsibility system. To avoid quarrels over labour division and 
differences in work efficiency, some former joint households have split up into nuclear or 
stem families (see also Johnson, 1996). Moreover, given their formal and regular pension 
and savings, the aged parents in the urban areas are economically more powerful than 
their rural counterparts, which enables them to exert more influence on their married 
children which might hold them living together 'under the same roof. 

Besides the stem-kin household members (spouse, (grand)parents, (grand)children, etc.), 
there is a group of population living as relatives and non-relatives in the private 
households. For example, a household head's sibling, uncle, nephew, etc. is registered as 
a relative, or friends of the household members are registered as non-relatives. In the 
private households of Taihe there were 7,206 and 864 persons recorded as relatives and 
non-relatives, respectively, which accounted for 1.6 resp. 0.2 per cent only of the total 
number of private household members in 1990. Some 60 per cent of the relatives and 
non-relatives lived in three-or-more-generation households, more than 30 per cent in two-
generation households, 8 per cent lived in households headed by a single male or female, 
and less than 2 per cent in one-couple households. 

Table 5.7 Household types of Taihe, 1990 (pri vate households only) 
household type total Urban rural 

# | % # % # 1 % 
one-person 4,037 4.25 374 6.04 3,663 4.12 

male 2,171 2.28 205 3.31 1,966 2.21 

female 1,866 1.97 169 2.73 1,697 1.91 

one-male with no children & parents, but with 524 0.55 74 1.20 450 0.51 
other relatives and/or non-relatives 
one-female with no children & parents, but 146 0.15 37 0.60 109 0.12 
with other relatives and/or non-relatives 
one-couple 3,767 3.96 296 4.79 3,471 3.91 

one-couple with no children & parents, but 148 0.16 18 0.29 130 0.15 
with other relatives and/or non-relatives 
two-generation 64,407 67.75 4,302 69.57 60,105 67.62 

with other relatives and/or non-relatives 2,589 2.72 283 4.58 2,306 2.59 

three or more generations 22,188 23.34 1,101 17.80 21,087 23.72 

with relatives and/or non-relatives 4,837 5.09 320 5.17 4,517 5.08 

three-or-more-generation joint family 546 0.57 65 1.05 481 0.54 

total 95,069 100.00 6,184 100.00 88,885 100.00 
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The Census also provides information on households with separated couples. There are 
mainly two factors contributing to separation of couples. First, due to constraints of the 
household registration system, if one partner (in most cases the husband) has a non-
agricultural household status but the other has an agricultural one, then they are very 
likely to be registered in separate households: the partner with a non-agricultural status 
would like to register in the town, while the other very often cannot join the household 
because of the high costs of living, not having the government subsidies which are 
provided for the non-agricultural population only. In a county like Taihe, it is not 
infrequent that the husband holds a non-agricultural status and lives in the dormitory 
provided by the work unit, while the wife holds an agricultural household status in the 
rural area together with the children (and sometimes with the parents-in-law), because 
according to the household registration regulations household status of children can only 
follow the mother's status. 

Second, since the mid-1980s the volume of migration has increased dramatically. Some 
married people moved to the developed eastern coastal area for better employment 
opportunities. Sometimes, the whole family would move together, but more frequently 
only one partner moved out alone and left the rest of the family behind. Table 5.8 
indicates that households with separated couples accounted for 15.8 per cent of the total 
households of Taihe in 1990. About 80 per cent of this type of households are with the 
husband being absent from the family. The separated-couple household is more common 
in the urban than in the rural areas (24.64 versus 15.18 per cent). Following the lifting of 
strict control over household registration, the percentage of separated-couple households 
can be expected to decrease in the long run. However, in the short term it might also go 
up together with population migration. 

Table 5.8 Households with separated couples in Taihe, 1990  

married males with missing wife, don't live 
with parents and children 
married males with missing wife, live with 
children but not with parents 
married males with missing wife, live with 
parents and children 
married females with missing husband, don't 
live with parents and children 
married females with missing husband, live 
with children but not with parents 
married females with missing husband, live 
with children and parents 
total 

total 

# 
Urban rural 

582 

1,397 

1,251 

396 

7,035 

4,353 

0.61 121 

1.47 490 

1.32 

0.42 

118 

49 

7.40 506 

4.58 240 

1.96 461 0.52 

7.92 907 1.02 

1.91 1,133 1.27 

0.79 347 0.39 

8.18 6,529 7.35 

3.88 4,113 4.63 

95,069 100.00 6,18 100.00 88,885 100.0 
0 

5.2.2 Shenzhen 

Among the 875,176 inhabitants of Shenzhen SEZ, according to the 1990 Census 506,502 
(58 per cent) lived in private households, while the other 368,674 (42 per cent) were 
accommodated in collective units. In comparison, Shenzhen SEZ had a much higher 
proportion of resident tenants in collective units than Taihe and China as a whole. The 
most important reason for this is that there were numerous temporary population 
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members in Shenzhen SEZ: it should be recalled to mind that 54 per cent of SEZ's total 
population were temporary population. Among them, 64.4 per cent were accommodated 
in collective households, 34.6 per cent only in private units; the corresponding figures for 
the permanent residents are 12.6 and 87.4 per cent. Studies reveal that the more urbanised 
and developed areas in the eastern maritime provinces and municipalities of China tend to 
have more temporary population per 1000 permanent residents (Tien et al, 1992). And, 
most temporary population members are young and single people. They mostly move 
alone and live in dormitories provided by the work unit for which they work. Hence, in 
general, the more rapidly the area is developing, the more attractive it is for the temporary 
population and, accordingly, the bigger the proportion of inhabitants residing in collective 
households will be. 
Moreover, it is worth noting that the proportion among the permanent residents of the 
SEZ of 12.6 per cent who live in collective units is also unusually high for China. This is 
closely related with the age and marital state characteristics of SEZ's population. As 
discussed in Chapter 4, 55 per cent of the men and 60 per cent of the women in Shenzhen 
SEZ are young and single people: 58 and 72 per cent in the temporary population, 50 and 
43 per cent among the permanent residents. Their age and marital state charactenstics 
allow them to accept (and to be accepted as) living in dormitories provided by their work 
unit, school, etc. 
Regarding Shenzhen SEZ people's living arrangements, it can be noted that about 99 per 
cent of the children (below age 15) lived in private households (figure 5.5). However, 
more than two-thirds of the youngsters aged 15-24 were accommodated in collective 
households. When people grow older, the proportion staying in a collective household 
decreases very quickly. For example, while it was around 25 per cent in age category 30-
50, 20 in age category 50-60, and 10 in age category 60-70, it dropped under 2 per cent 
after age 70, which suggests that most elderly reside with their descendants m private 
family households rather than in collective nursing homes. 

From another perspective, we find that 56.4 per cent of the single people lived in 
collective units, whereas 76.4 per cent of the married people reside in private households. 
Furthermore, 94 and 65 per cent of people living collective households and aged 20-24 
and 25-29 respectively were still single, the corresponding figures for their counterparts 
in private households being only 62.7 and 16 per cent. Thus, single young adults are more 
likely to live in collective units. However, as soon as they reach marriageable age, more 
and more come with families or move out of the collective households to set up their own 
family. 

Figure 5 6 shows that among those living in collective households, more than 80 per cent 
were young adults aged between 15 and 30. This pattern of age distribution is the same 
for both the permanent and the temporary population. However, permanent residents had 
a bigger share in age group 25-29 but a smaller one in age group 15-19 than the 
temporary population, although the mode was age group 20-24 for both. Those aged 
below 15 and above 40 exhibited rather small proportions in collective units. In the 
private sector, however, 20 to 24 per cent were children younger than 15 who constituted 
the biggest age group of members in private households; those aged 20^0 too made up a 
rather big proportion. Although most elderly lived in private households, they accounted 
for a very small proportion only, given that Shenzhen has an extraordinarily young 
population age structure. 
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Figure 5.5 Proportion of population in private and collective units in 
different aqe groups, Shenzhen SEZ 1990 
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Figure 5.6 Age distribution of permanent and temporary population in 
private and collective households, Shenzhen SEZ 1990 
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In 1990, Shenzhen SEZ had altogether 26,581 collective households, with an average 
household size of 13.87. Although more than 54 per cent of the collective households had 
less than 5 members, about 90 per cent of people in collective units lived in households 
with sizes larger than 5, some 68 per cent in households with sizes larger than 20, about 
50 per cent in households with sizes larger than 50, and about 30 per cent in households 
with sizes larger than 80. Thus, a great number of people lived in large-size collective 
units, since there are many large and medium-sized enterprises in Shenzhen SEZ which 
employ big numbers of young workers and accommodate them in collective dormitories. 

It is noteworthy that although permanent residents only accounted for about 13 per cent of 
all people in collective households, 20 per cent of the members of collective households 
with sizes larger than 80 were permanent residents, while the corresponding figure for 
smaller collective households (size under 20) was less than 10 per cent. Therefore, it is 
clear that permanent residents are more likely to be accommodated in the larger collective 
households than temporary population members, because many large-sized enterprises are 
state or collective owned and can provide a permanent household registration for part of 
their employees. They are in a privileged position to attract technicians and university 
graduates. On the other hand, people with a high education and high skills would like to 
move with a permanent household registration, and prefer to find jobs in larger-sized 
companies and factories. 
In the private household sector, more than half of the population in private households 
lived in three- or four-person households, whereas only a small proportion lived in 
households with a size of more than 7 persons (table 5.9). Compared with Taihe, we find 
that people in the SEZ were much more likely to live in one- or two-person households, 
but less likely to live in six-plus-person households, the proportions being 15 versus 4.3 
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per cent, and 15 versus 45 per cent. Furthermore, we can compare the distribution of 
households by size in Shenzhen SEZ, Taihe, and China as a whole. Figure 5.7 evidently 
demonstrates that, concerning its relative position in China, Shenzhen had comparatively 
much more small-sized households and fewer large ones, while for Taihe this is the other 
way around. Therefore, average household size in Shenzhen SEZ was only 3.27, 
significantly below the national level (3.97), whereas Taihe's household size is much 
bigger (4.73). 

Table 5.9 Distribution (%) of population in private households by size, Shenzhen 1990 
Household size permanent | temporary total 

1 2.30 6.54 3.79 

2 8.76 15.92 11.27 

3 30.78 22.25 27.79 

4 27.28 22.06 25.45 

5 16.52 16.21 16.42 

6 7.91 7.29 7.69 

7 3.67 4.18 3.85 

8+ 2.77 5.55 3.74 

total 100.00 100.00 100.00 

Figure 5.7 Comparison of percentage distribution of households by size, 
1990 

• Taihe 
• China 
QShenzhenSEZ 

Looking at differences in household size between the permanent and the temporary 
population, it is interesting to see that the permanent residents more often lived in 
medium-sized (3-6) households, while the temporary population more likely lived in very 
small (1-2) and very big (7+) households (table 5.9). Although the temporary population 
only accounted for 35 per cent of the total population in private households, 61 and 50 per 
cent of one- and two-person household members, and 62 and 91 per cent of members of 
10-13-person and 14-plus-person households belonged to the temporary population 
(figure 5.8). Therefore, one can imagine that many temporary population members who 
had come to Shenzhen SEZ could only set up small households if they established their 
own families. For example, couples moved in together firstly and left their children in the 
place of origin, although they might receive their children to join them later. Some 
childless couples might postpone childbearing before settling down in the new 
circumstances. These factors contributed to the high proportion of one-person and couple 
households among the temporary population. 

On the other hand, some proportion of the temporary population had come to the SEZ to 
join their relatives (sometimes friends). It is relatively easier for large households to 
integrate one or two newcomers. More importantly, those who maintain a large household 
are most likely to pay more attention to the importance of kinship ties and, therefore, 
more willing to help their relatives. Furthermore, to reduce the costs of living and to more 
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conveniently help each other, newcomers in the temporary population were inclined to 
establishing large households by sharing housing with relatives and friends. 

Table 5.10 provides evidence that 19.3 per cent of the temporary population took the 
position of a relative (14.5 per cent) or a non-relative (4.8 per cent) in a private 
household. This proportion is significantly larger than among the permanent residents. 
This type of household is expected to be unstable, since these 'relatives' and 'non-
relatives' may very likely move out to establish their own family or to live in a collective 
unit when they find a job. Table 5.10 also shows that temporary population members 
were much less likely to be identified as child in a family, compared with permanent 
residents. As migrants, they usually don't have parents in the place of destination. More 
importantly, many of them had to leave their children and aged parents behind; most of 
them had to postpone marriage and childbearing. 

Figure 5.8 Proportion of permanent and temporay population in 
households by size, Shenzhen SEZ 1990 
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household position permanent temporary | Total 

# j % !# |% !# |% 
head 102,714 31.21 52,181 29.41 154,895 30.58 

spouse 73,603 22.37 34,470 19.43 108,073 21.34 

child 128,892 39.17 45,648 25.73 174,540 34.46 

parent 7,265 2.21 1,430 0.81 8,695 1.72 

grandchild 4,570 1.39 9,134 5.15 13,704 2.71 

grandparent 188 0.06 344 0.19 532 0.11 

relative 10,587 3.22 25,654 14.46 36,241 7.16 

non-relative 1,253 0.38 8,569 4.83 9,822 1.94 

Total 329,072 100.00 177,430 100.00 506,502 100.00 

To investigate household size by age of the individual, figure 5.9 demonstrates that very 
few youngsters (below 20) and middle-aged people (between 35 and 45 years old) lived 
in one- or two-person households. However, this kind of very small households was more 
frequently observed among young adults (aged 20-30) and the elderly (older than 50). It 
is noteworthy that the younger elderly (aged below 70) had relatively higher proportions 
living in two-person households than the oldest old (aged above 70), the latter showing 
the largest proportions living alone because of the increase of widowhood with 
proceeding age. Living in a three-person household was most prevalent among young 
adults aged 25-39 and children younger than 15, while living in a four-person household 
was the situation more often among people aged 35-54 and younger than 20. Living in a 
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large household (5 or more persons) was rather rare among young adults (aged 25-39), 
but more prevalent among the elderly and among teenagers (15-19). Consequently, 
average household size was larger for youngsters aged below 20 and elderly aged above 
65, moderate for middle-aged people (40-60), and smallest for young adults (20-39) 
(figure 5.10). 
The pattern of changes in average household size by age is basically the same as in Taihe, 
with two major differences, however. First, average household size of people in Shenzhen 
SEZ is significantly smaller than of people in Taihe for all age groups. Second, the largest 
household size was observed among middle-aged people in Taihe, whereas it were the 
elderly who had the largest average household size in Shenzhen SEZ. This doesn't 
necessarily mean that the elderly in Shenzhen were more likely to co-reside with children 
than those in Taihe: as a migrants-receiving and young city, Shenzhen SEZ has much 
fewer old people, and therefore middle-aged people in SEZ had fewer chances to live 
with old parents and to set up larger extended households even if the elderly had the same 
propensity to live with their children as in Taihe. Thus the large extended household is 
more often observed among the elderly than among the middle-aged people in SEZ, 
compared with the situation in Taihe. 

Figure 5.9 Age distribution of people in private households by size, 
Shenzhen 1990 

Figure 5.10 Average household size of people by age, Shenzhen 1990 
(residents in private households only) 

The total headship rate (for private households) in Shenzhen SEZ in 1990 was 45.8 per 
cent for men and 14.9 per cent for women (table 5.11), both significantly higher than in 
Taihe (35 and 7.3 per cent, respectively). This implies that people in Shenzhen SEZ had 
greater possibilities to head a household, or to set up a smaller household. With the 
exception of this difference, we notice that the basic pattern of headship rates by sex, age 



Household dynamics before the 1990s 143 

and marital status is quite similar in Shenzhen SEZ and Taihe. However, two peculiarities 
should be pointed at. 

First, the decrease of the headship rate among the elderly in Shenzhen SEZ was not as 
significant as in Taihe, especially for women. This suggests that the transition of headship 
from the older to the younger generation is not as common in the SEZ as it is in Taihe, for 
two reasons. Firstly, old people in the SEZ are more economically independent, their 
propensity to co-reside for economic reasons is lower, and thus they are less likely to pass 
on headship to their son. Secondly, migration of young people is very common in the 
SEZ, the reason why old people have less opportunity to co-reside with their children and 
to transfer headship. 

Second, although headship rates of people in all marital states were higher in the SEZ 
than in Taihe, the difference is largest among the singles. In Taihe, 1.98 per cent only of 
single males and 0.2 per cent of single females had the chance to head a household, while 
these proportions in Shenzhen were 7.42 and 4.69 per cent. Traditionally, single persons, 
single women in particular, stayed with their parents even when getting old. Therefore, 
they were very unlikely to be household heads. This kind of situation is still prevalent in 
Taihe and in most of regions of China. However, many SEZ people delay marriage but 
live apart from their parents, so that they can head their own household. More 
importantly, as migrants, many people in the SEZ are far away from their parents and 
other relatives. Therefore, one-person households are rather common in the SEZ. 
Moreover, some young people in the SEZ delay marriage or even don't want to get 
married for their whole life. At the same time, the rapid socio-economic development 
provides conditions for people to afford the expenses of living alone. People who in the 
old days wanted to be independent but were unable to live alone due to shortage of 
housing and other economic problems, are able to live alone nowadays. 

Comparison of the headship rates of the permanent and the temporary population reveals 
that the permanent residents had higher chances to head households (table 5.12). As 
mentioned above, many members of the temporary population came to join their relatives 
and friends, thus had fewer chances to be household heads. More importantly, temporary 
population members were more likely to reside in collective units. It is a simple matter of 
fact that people living in collective units are less likely to become a household head 
because of the large household size. If we separately look at private and collective units, 
we see that permanent residents in private households had only slightly higher headship 
rates than members of the temporary population. Moreover, although the headship rate of 
female temporary population members in collective households is lower than that of their 
counterparts among the permanent residents, the headship rate of male temporary 
population members in collective households is even higher than that of the permanent 
residents. Therefore, the main reason for temporary population members of less likely 
being a household head is their bigger proportion accommodated in collective units. 

Furthermore, inspection of their headship rates by age shows that, compared with the 
permanent residents, temporary population members were more likely to head a 
household in the younger age groups, but less likely to do so when they are old, while 
there was not much difference for the middle-aged groups. Inspection of headship rates 
by marital state shows that single temporary population members had much higher 
headship rates, and widowed ones much lower rates, than permanent residents. This is 
understandable because most singles are young, while the widowed are mostly in the 
older age groups. Therefore, young-and-single temporary population members more often 
come to live independently, whereas young-and-single permanent residents are more 
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likely to stay with their parents. On the other hand, most of the old temporary population 
members just come to join their children and other relatives, while old permanent 
residents are much more likely to keep their headship status even when they become 
widowed. 
Table 5.11 Household headship rates by marital state in Shenzhen SEZ, 1990 (%; for 

males ; Females 

age sinqle [married jwidowed [divorced jtotal Is ngle Imarried 'Widowedjdivorced jtotal 

0-14 0.12 0.12 0.12 0.12 

15-19 4.56 30.93 0.00 4.69 3.85 15.54 0.00 100.00 4.13 

20-24 19.17 64.79 0.00 50.00 29.20 13.60 16.48 62.50 20.00 15.03 

25-29 33.77 78.26 50.00 63.64 68.41 25.22 18.24 67.31 63.46 19.18 

30-34 45.40 83.34 80.00 82.98 81.81 38.09 20.72 88.89 71.66 21.64 

35-39 46.71 82.41 94.12 87.50 81.96 50.87 22.58 95.04 87.27 23.79 

40-44 51.35 81.04 89.36 87.93 80.80 56.82 25.13 89.18 86.54 26.69 

45-49 48.19 81.97 86.67 90.20 81.76 68.42 23.68 86.35 91.67 26.06 

50-54 58.11 80.88 72.94 94.44 80.72 46.67 23.84 60.96 64.06 26.59 

55-59 51.02 75.81 67.57 82.14 75.49 40.00 21.51 47.04 70.00 25.59 

60-64 57.69 66.37 55.38 66.67 65.75 16.67 18.34 34.85 35.56 23.32 

65-69 58.33 60.09 45.88 40.00 58.65 31.25 16.77 29.42 37.29 23.03 

70-74 100.00 52.03 37.22 57.14 49.53 0.00 16.09 25.10 23.81 22.06 

75-79 77.78 49.38 37.95 50.00 46.54 50.00 14.01 25.06 19.35 22.81 

80+ 50.00 49.03 34.83 50.00 43.57 50.00 9.62 26.24 27.59 24.86 

total 7.42 79.21 51.53 80.80 45.78 4.69 20.42 35.96 65.95 14.92 

Table 5.12 Household headship rates of 
Shenzhen SEZ, 1990. 

permanent and temporary population in 

permanent Temporary 

age private collective sum private Collective sum 

males females males females males females males females males Female 
s 

males females 

0-14 0.15 0.12 0.43 0.49 0.15 0.13 0.06 0.12 0.17 0.00 0.07 0.11 

15-19 1.23 1.18 1.41 3.08 1.28 1.42 12.06 9.14 4.58 3.81 6.19 4.50 

20-24 17.09 9.28 6.49 7.89 11.47 8.85 39.65 20.30 6.77 4.99 12.43 7.88 

25-29 70.22 17.37 12.49 10.70 53.96 16.71 65.69 21.99 9.79 7.20 27.29 15.82 

30-34 83.97 23.37 11.39 13.10 74.58 23.16 77.53 18.33 12.35 6.67 38.91 15.89 

35-39 82.55 26.69 12.39 13.17 78.20 26.54 80.68 16.19 13.30 7.04 40.24 14.26 

40-44 80.11 29.44 11.28 10.42 75.67 29.35 82.56 17.08 14.16 9.05 38.82 15.34 

45-49 81.32 28.28 10.93 13.16 76.88 28.21 83.04 16.76 14.13 10.66 36.58 15.42 

50-54 81.36 31.28 11.55 0.00 78.49 31.19 78.28 12.81 15.23 12.82 37.55 12.81 

55-59 79.08 34.57 17.31 25.00 77.71 34.53 65.03 10.81 17.90 16.02 36.98 11.53 

60-64 77.52 37.20 24.39 42.86 76.59 37.22 46.13 7.82 20.94 13.10 34.55 8.20 

65-69 75.50 39.58 33.33 33.33 75.00 39.56 32.39 5.02 19.12 9.26 27.94 5.16 

70-74 67.58 35.69 33.33 O.OC 67.16 35.64 20.13 4.15 16.90 8.33 19.69 4.20 

75-79 65.04 33.13 25.00 16.67 64.69 33.04 11.98 4.32 12.50 0.00 12.00 4.28 

80+ 56.73 32.06 75.00 66.67 56.92 32.3C 8.45 5.04 0.00 0.00 8.00 4.99 

total 46.41 15.4S 8.16 7.9S 39.86 14.94 44.6C 13.87 8.93 4.88 21.04 8.24 
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Comparison of the household structures of Shenzhen SEZ and Taihe reveals that there 
were much more one-person households in Shenzhen SEZ (table 5.13). The proportion of 
one-person households of the total number of households in the SEZ is 12.38 per cent, 
which is almost three times that in Taihe. It should be recalled to mind that urban Taihe 
had a higher percentage of one-person households than rural Taihe (6 versus 4 per cent), 
and that living alone is much more common in SEZ than in urban Taihe. Though we 
cannot simply conclude from this that the more socio-economically developed a region is, 
the more likely it will be for people to live alone, it has been proven in international 
comparison that people in developed countries are more inclined to live alone than their 
counterparts in developing countries. The increase of one-person households is related to 
economic growth (living alone is affordable), social development (enough social facilities 
and services), and individualisation (desires for individual freedom). However, it should 
be pointed out that the high proportion of one-person households in the SEZ is also 
related to its particularly high migration rate. 

Unfortunately, it is difficult to decompose the effects of migration and socio-economic 
development on the proportion of one-person households. One might get aware of the 
influence of migration through the fact that a significantly higher proportion of the 
temporary population in the private household sector lives alone than is the case for the 
permanent residents in the SEZ. It is not easy to predict future developments of the 
proportion of one-person households in Shenzhen, because two major opposite effects 
will work simultaneously. On the one hand, rapid socio-economic development and 
growing influence of westernisation may further increase the percentage of one-person 
households. On the other hand, growing control over in-migrants may decrease the 
migration rate of new one-person-household migrants, married people who have settled 
down in the SEZ but were separated from their spouses and children may be allowed to 
receive their families to join them, and a large amount of young migrants may get married 
sooner or later. All these factors may cause the proportion of one-person households to 
decrease in the near future. 

According to the 1990 Census, the proportion of one-couple households in the SEZ was 
10.87 per cent, much higher than in Taihe (3.96 per cent) and China as a whole (6.48 per 
cent, see Jiang, 1995). However, the more complicated two-generation and three-or-more-
generation households accounted for 59.88 and 9.52 per cent respectively, significantly 
less than in Taihe (67.75 and 23.34 per cent) and China as a whole (67.3 and 19 per cent). 
This too must be attributed to the higher level of socio-economic development of 
Shenzhen SEZ and its characteristics as a migrant-receiving society. 

Moreover, great numbers of people lived in private households as relatives and non-
relatives in the SEZ. There were altogether 46,063 persons identified as relatives and non-
relatives, accounting for more than 9 per cent of the members of private households in 
1990. Among all these 'relatives and non-relatives', one-third lived with a lone person 
who had no next-of-kin (spouse, (grand)parents, (grand)children) in the household; 
another 12 per cent lived with a couple, and 55 per cent resided in a two-or-more-
generation household. Fifteen per cent of the two-generation households and 30 per cent 
of the three-or-more-generation households lodged 'relatives or non-relatives'. With more 
new-coming in-migrants finding a job or setting up their own family, the proportion of 
relatives and non-relatives in the private households will decrease in the future. However, 
this will very unlikely simplify the household structure of the SEZ. Actually, with the 
'relatives and non-relatives' constructing their own families, single persons getting 
married, couples who postponed childbearing starting to give birth, and the ever-
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separated family members joining, the household structure may easily become more 
complicated. 

Table 5.13 Household types in Shenzhen SEZ, 1990 (private households only) 
— — — — ^ — ; *-J . . . " " " ~ ii o 

household type 

one-person 
male 
female 

one-male with no children & parents, but with other 
relatives and/or non-relatives 
one-female with no children & parents, but with other 
relatives and/or non-relatives 
one-couple 
one-couple with no children & parents, but with other 
relatives and/or non-relatives 
two-generation 

with other relatives and/or non-relatives 
three or more generations 

with relatives and/or non-relatives 
three-or-more-generation joint family 

total 

19,183 
12,539 
6,644 
5,948 

2,641 

16,774 
2,852 

92,751 
13,894 
14,746 
4,475 

494 
154,895 

% 
12.38 

8.10 

4.28 
3.84 

1.71 

10.87 

1.84 

59.88 

8.97 
9.52 

2.89 
0.32 

100.00 

As discussed above, 23.6 per cent of the married people in the SEZ lived in collective 
units. Undoubtedly, most of them were separated from their spouses and families. 
Moreover, in the private sector too there was a group of married people separated from 
their spouses. Being an important receiver of migrants who are mainly driven by 
economic incentives after the economic reforms, Shenzhen SEZ absorbed tremendous 
numbers of males and females who were married but separated from their spouses. This 
group of people amounted to about 95,000, among which about 82,000 (73,000 males, 
12,000 females) lived in collective units, and 13,000 lived in private households. In the 
private sector, altogether more than 23 per cent of the private households were with a 
married but separated man or woman. The proportion of males and females who are 
separated from their spouse and not living with children and parents is therefore much 
higher in the SEZ than in Taihe and most other regions of China. The prevalent type of 
this kind of separated living arrangement is that the husband moves out for a job and 
leaves the family behind. Therefore, the number of married but separated males living 
alone (e.g., without spouse or children) is significantly higher than that of their female 
counterparts (table 5.14). On the other hand, the number of married females who are 
separated from their spouse and reside with children and with or without parents is much 
higher than that of their male counterparts. 

Table 5.14 Households with separated couples in Shenzhen SEZ, 1990 (private households only) 
— — _ ~ ' j+ ! o / 

Item 
'married males with missing wife, don't live with parents and children 
married males with missing wife, live with children but not with parents 
married males with missing wife, live with parents and children 
married females with missing husband don't live with parents and children 
married females with missing husband, live with children but not with 
parents 
married females with missing husband, live with children and parents 
total households 

% 
9,834 
3,120 
1,340 
3,828 

11,946 

6.35 
2.01 
0.87 
2.47 
7.71 

5,837 3.77 
154,895 100.00 
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5.3 Conclusion and discussion 
In interaction with the other elements of the regional system, the family shows distinct 
patterns of adaptation to the varieties of socio-economic, cultural, political, 
environmental and demographic characteristics of regions. Operating in the regional 
structure, the intangible but basic mental elements such as motivations, preferences, and 
expectations of family formation, are mediated and challenged by the regulators. The 
regulators (environmental accessibility, socio-cultural situation, economic capacity, 
regional organisation, etc.), inherent to the regional system or influenced by external 
input, can be positive or negative, can stimulate or constrain the realisation of the 
expectations and preferences of family formation in the regions. In China's old days, 
large and joint families were preferred and encouraged everywhere. Regulated and 
constrained by the socio-economic, environmental, and demographic conditions, the 
preference for a large and joint family could hardly be actualised. Given the variation in 
circumstances between regions, before the end of the 1940s a relatively rich region such 
as Shenzhen had larger and more complicated households than a poorer and more remote 
region such as Taihe. Due to the changes in socio-economic, cultural, and particularly 
demographic conditions after the establishment of the People's Republic of China, a set 
of new visibly manifest elements of family formation could be observed in the regions. 

Family composition belongs to the hard core of social structure. The effects of global, 
national, and regional changes in economic, political, and cultural aspects on family 
formation, expansion and dissolution only operate indirectly through the regional 
structure, and are very often disregarded. Chinese households are apt at meeting threats to 
the integrity of their basic culture, and very flexible in their response to new economic, 
political and social transitions. Facing substantial challenges of economic and political 
changes during the past decades, China's household composition has remained rather 
stable, which deviates from the 'convergence theory' based on nuclearisation and 
westernisation of household structure parallel to modernisation and industrialisation. 
Moreover, political intervention and governmental policies other than urbanisation and 
industrialisation played a greater role in the fields of fertility, marriage, public health, and 
migration in substantially changing China's demographic conditions. Statistical analysis 
demonstrates that changes in demographic conditions, particularly in fertility level, have 
been the main driving forces behind variations in household size and household 
composition during the past decades in Taihe, Shenzhen SEZ, and China as a whole. 
However, the determinants of household size and household composition vary across 
regions, related to variation in regional structure as well as in external and internal input. 

On the other hand, characteristics of households give rise to important effects on regional 
socio-economic development. Studies in the Pearl River Delta indicate that the great 
number of overseas relatives of local residents played an important role in the economic 
development of this region. From the mid-19th century, large numbers of émigrés moved 
to America, Southeast Asia, Hong Kong etc. In the 1980s, the entrepreneurial skills and 
capital of these émigrés were sought in response to the introduction of economic reforms 
and opening-up policy. Kinship connections and local loyalties have become a central 
part of local development initiatives (Johnson, 1996). For similar reasons, the large 
volume of out-migrants from the underdeveloped regions like Taihe since the mid-1980s 
is expected to contribute to the current and future socio-economic development of their 
places of origin. 'Out-moving for work' is encouraged and supported by the local 
officials of Taihe, since they believe that the strong family ties and local loyalties will 
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guarantee remittances from, and further investments in the local economic development 
by the out-migrants. 
The large volume of migration since the mid-1980s has greatly affected household 
formation in the places of origin and destination. However, studies of the effects of 
migration on household composition and household size are insufficient. Our research 
indicates that their relatively unstable position forces many migrants to postpone the ages 
at marriage and childbearing, which has an important influence on household formation, 
especially in Shenzhen SEZ as mainly a destination place of migration. Departure of the 
young adults as out-migrants significantly decreases the household size and simplifies the 
household structure in Taihe, an underdeveloped and rural area as mainly an origin place 
of migration. In the meantime, the effects of migration on household size and household 
composition in Shenzhen as mainly a migrant receiver are twofold. On the one hand, ïn-
migrants mostly come alone or with small families, and establish one-person households 
or very small nuclear families only, which serves to decrease average household size and 
to simplify household structure. On the other hand, many in-migrants come to join their 
relatives and friends, and some of them join together to establish a large household in 
order to reduce the costs of living. Both ways apparently make average household size to 
rise and household composition to become more complicated. Considering these two 
opposite effects, it seems that the former factor has exerted a greater influence and has 
given rise to a rather small average household size in Shenzhen SEZ. 
Moreover, population migration substantially increases the number of people living in 
collective households, especially in a major receiver of migrants like Shenzhen SEZ. The 
more developed an area is, the bigger the number of temporary population will be, and 
the larger the proportion of tenants in collective households will be, because most tenants 
in collective units are young people who are motivated by economic incentives and 
pursue better employment opportunities. The collective household is a transient period in 
their lives only. In the private household sector, one can observe a much bigger group of 
people identified as relatives and non-relatives of the household head in Shenzhen SEZ 
than in Taihe. This phenomenon is also mainly induced by the greater number of in-
migrants and temporary population who come to Shenzhen SEZ and join the family of 
their relatives and friends, or establish new households with relatives, fellow-townsmen 
and friends. 

Another effect on household characteristics resulting from population migration is the 
growing number of households with separated couples. One part of the couple (most 
often the husband) moves to find better economic opportunities and higher payment and 
leaves spouse and family behind. The separated couples, the 'relatives and non-relatives 
in the private households as well most of the tenants in collective units, are the unstable 
factors in household composition, in the recent past and in the future. Decomposition and 
reorganisation of households resulting from these unstable factors has become 
discernible, as the in-migrants gradually settle down, get married, give birth, receive 
family members to join them, or leave the current place and return to their original 
families It should also be noted that all these unstable factors of household composition 
and temporary population status are closely related to the household registration system 
and the migration policy. For example, in the evolution of reforms in the household 
registration system the strict control over household status is very likely to be relaxed. 
Consequently, an increasing proportion of people will move together with their family 
members rather than as an individual. Therefore, this will significantly decrease the 
incidence of separated-couple households, relatives and non-relatives in the households, 
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tenants in collective households, etc. Looked upon from this perspective, further 
investigations, especially policy impact analyses, are highly welcome. 

There is a belief from previous studies that migration increases the possibility for women 
to head a household and increases women's status in the family, given that the husbands 
are more often absent from the family and leave the responsibility of running household 
production and domestic work to the wife. Besides, the increasing payment of women 
from 'out-moving for work' helps them to enhance their relative importance in 
contribution to and status within the family (e.g. Goldstein et al, 1997). Our statistical 
analysis in Taihe and Shenzhen SEZ doesn't reach such a kind of conclusion. However, 
our research shows that women in Shenzhen SEZ do have higher headship rates than 
women in Taihe, and headship rates of women in urban Taihe are higher than among 
their rural counterparts; in a comparative sense, it is from their husbands that women in 
urban Taihe and in Shenzhen SEZ 'snatch' the head-of-household title. Therefore, in the 
wake of socio-economic development, urbanisation, and modernisation, women will 
have greater possibilities of heading a household, and their household status will 
significantly increase. 

Inspecting the pattern of change in headship rates by age, average household size by age, 
and living arrangement by age, we studied the typical age-specific family history of 
people in Taihe and Shenzhen SEZ. Although there were some differences, we have 
observed very similar formal patterns of age-specific family history of people in the two 
regions: living in moderately large and complicated households during childhood, in 
large and complicated households in their late teenage period, in small and simple 
nuclear households during early adulthood, in large and complicated households at 
middle ages, in small and nuclearised households in their early old age, and in relatively 
big and complicated households in their late old age. In the history of one's life there are 
generally three times of expansion and two times of contraction of one's household. 
Obviously, the classical concept of the family life cycle, which divides the history of a 
nuclear family from marriage to the dissolution by death of the surviving spouse into six 
phases (Sorokin et al, 1931; Loomis and Hamilton, 1936; Glick, 1947), cannot be 
applied to the Chinese case. There have been continuous efforts in the field of family 
demography to extend the concept of family life cycle to include unstable marriages, 
incomplete families, and remarriages, along with never-marrying persons, with or 
without children, by differentiating into more than six phases or generalising to other 
types of family than the nuclear types. And Höhn (1987) enlarged the partial concept of 
family life cycle into a concept of life course. Our proposal of typical living arrangement 
of people in Taihe and Shenzhen SEZ here doesn't try to generalise, or to present a 
normal course of family life of Chinese people, which would go beyond the ambition of 
this research. Instead, we do hope to have added knowledge for understanding the 
complexity of family life in the Chinese context and for interpreting in concise and 
plausible form the normative and dynamic pattern of households in Taihe and Shenzhen 
SEZ. 





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. 
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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. 



Projection of households and population 173 

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 
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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 
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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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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 
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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 

1990 2010 2020 2030 2040 

[ • o n e person Bone couple Btwo parents nuclear family • single parent nuclear family El three generation 

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. 



7 Population and Household Dynamics and Sustainable Development 

China's recent economic surge, together with its huge population, has called attention in 
the country and abroad to factors which may slow down, if not reverse, the vigorous 
trends and eventually affect the country's sustainable development, such as resource 
constraints, unemployment, pollution, conversion of cultivated land into non-agricultural 
use, etc. All regions in China are encountering and envisaging these problems. However, 
the main types of problems and their intensity and severity vary across the regions, due to 
differences in natural endowment, demographic characteristics, socio-economic 
development levels. This Chapter aims at studying some significant topics concerning 
socio-economic and environmentally sustainable development in Taihe and Shenzhen, by 
focusing on the relationships between population and household change, on the one hand, 
and consumption, land use, environment protection etc., on the other. Regional disparities 
and interactions are important issues in this Chapter. They need to be carefully 
approached, in order to shed light on the understanding of China's complexities of 
problems regarding sustainable development, and plausible solutions to these problems. 

7.1. Introduction 

7.1.1 Sustainable development 

Since the mid-1980s, 'sustainable development' has gradually become an internationally 
prominent topic. Although there are different definitions of this term, from natural, social, 
economic, scientific, or technological perspectives, the concept provided in the 
Brundtland Report (Brundtland and Khalid, 1987), and generalised by the 15th United 
Nations Environmental Council, has been broadly accepted, and reached world-wide 
consensus at the United Nations Conference on Environment and Development in Rio de 
Janeiro in 1992 (Chen, 1996). In general and in brief, sustainable development is the 
simultaneous economic, social, and environmental progress that enables current 
generations to attain a high quality of life without compromising the ability of future 
generations to do so (The President's Council on Sustainable Development, 1997). The 
size of population and the scale of activities conducted by the population are essential to 
achieving sustainability. 

Although widely used, the terms sustainable development, sustainable use and 
sustainability are sometimes scorned or discarded as too vague and ambiguous. They are 
elusive and difficult to quantify, and so putting them into practice is difficult (Clarke, 
1995; Walker and Solecki, 1997). Many scholars prefer practical study of the interactions 
between population, development and environment , seeing development as the 
intermediary between population growth and environmental change. Human population 
depends on the environment, by extracting and transforming materials from the 
environment for the purpose of living; at the same time, human beings affect and put 
pressure on the environment, in the form of creation and emission from their activities of 

1 For example, during the broad discussions at the second conference on 'population and environment' 
organised by CICRED with the support of IUSSP, in Nov. 1993 at Laxenburg, Austria, scant attention was 
paid to the concept of sustainable development, while a comprehensive analysis of the interactions between 
population, development and environment was carried out (Clarke and Tabah, 1995). 
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production and consumption. So two types of research respond to the above 
understanding of interactions of population and environment: the former has to do with 
human carrying capacity, the latter with impacts of population on environment. 

7.1.1.1 HUMAN CARRYING CAPACITY 

The definition of human carrying capacity is most common in ecology^ although many 
other definitions could be given from the perspective of another field : the maximum 
population that can be supported by an ecosystem in perpetuity, that is, without impairing 
its ability to support the population (MacKellar, 1996). One problem facing research on 
human carrying capacity is that estimates of it, usually made by natural scientists who 
generally base themselves on reductionist methods and ignore social and cultural factors, 
are easily ignored or rejected by social scientists. While there is a growing interest in this 
issue by natural scientists, social scientists (including demographers) have contributed 
very little to estimating carrying capacity. Keyfitz (1990) looks upon carrying capacity as 
"congenial to natural scientists and an irritation to social scientists". MacKellar (1996) 
claims that human carrying capacity is devoid of social science contents, and "deserves to 
be consigned, along with optimum population size, to the intellectual deadletter box'\ 
Frequently, estimates of carrying capacity entirely ignore the social science perspective . 
However, we agree with Cohen (1995) that this phenomenon may arise from the fact that 
the interactions involved are too complex to be addressed with current knowledge, and 
perhaps scientists will be able to do better in the future. More importantly, the concept of 
human carrying capacity provides a way of thinking and a tool for understanding the 
relationships between population and environment. Moreover, the maximum population 
that the environment can support depends on where and how the population lives. 
Therefore, it should be seen as appropriate at a more local level, from household to 
region, rather than at a global level. For example, when Brown (1995) asked the question: 
"Who will feed China in the future?", it was close to concerning the topic of human 
carrying capacity. To answer this question, we should scrutinise the current situation and 
changing tendencies in demographic, natural, and socio-economic factors of China as 
well as the whole world. In particular, attention should be paid to regional disparities and 
interactions between regions in China. 
7.1.1.2 IMPACTS OF POPULATION ON ENVIRONMENT 

Another key measurement of interactions between population and environment has to do 
with the impacts of population on environment. Although the growing human population 
as well as the pattern and scale of resource consumption and waste production are 
physically at the toot of everything, the constellation of social, economic, political, 
demographic and cultural factors produces impacts on the environment. However, to 
consider the entire picture at one glance is daunting and confusing. To unpack and 
illustrate the aggregate environmental impact of human activities, Ehrlich and Holdren 
(1971) frame a simple but widely used equation, in terms of the I = PAT identity. Using 
this formula, the physical aggregate impact of a region on the environment (I) can be 
described as the product of the number of population (P), its per capita consumption of 

2 Cohen (1995) enumerates 26 definitions of human carrying capacity in his erudite book "How many 
people can the earth support?" Moreover, the estimates of human carrying capacity produce even more 
variety. For example, Cohen, basing himself on 24 combinations of assumptions, gives estimates of human 
carrying capacity of the world ranging from 1.1 billion to 137.4 billion. 
3 For example, Cohen (1995) writes that the UN Food and Agricultural Organization study on potential 
population supporting capacities of land in the developing world omits demography, economics and culture. 



Population and household dynamics and sustainable development 203 

goods and services (A, a measure of the scale of resource use, coined affluence), and 
technological efficiency (T, a measure of the degree to which efficient and 
environmentally safe methods are used to produce and consume goods and services). 
Obviously, a high score in any one of the terms (population, affluence, or technology) 
produces a large impact. A large population with a high per capita consumption level and 
inefficient and harmful technologies has the greatest impact of all. Continued population 
growth can cancel efforts to improve the efficiency and cleanliness of technologies and to 
stabilise per capita consumption levels. A small population can have a large impact if it 
consumes a great deal per capita, or if it consumes modestly but produces goods with 
inefficient or dangerous technologies. And rising per capita consumption can cancel the 
results of improved technology and population control. Modest consumption per capita or 
efficient and safe technologies can lessen the impact of a large population. Similarly, 
continuing to rely on inefficient and dangerous technologies can keep environmental 
impact high, even if population and per capita consumption are stable. 

The I = PAT formula provides a useful and suggestive approach which shows that the 
driving forces of aggregate human impact on the environment are complex, interactive 
and dynamic. However, it apparently has its limitations when it is taken as a basis for 
rigorous scientific analysis. The main problems are situated in three dimensions. Firstly, 
interactions between the factors P, A and T are not explicitly included in the formula . 
Secondly, it is a simplification and does not capture all the elements that affect human 
impact on the environment5. Thirdly, it selects individuals of population as the 
demographic units of analysis, but that requires substantive justification. MacKellar et al. 
(1995) specifically examine impacts of consumption tied to the household rather than the 
individual, and stress that size and growth rate of the population are of less concern than 
number and rate of growth of households. 

7.1.2 A model relating population, environment and development at the regional level 

Continuing the above discussion, we suggest that to perpetually support human beings on 
the earth and to maintain a harmonious relationship between human beings and 
environment, the significance of the constellation of social, economic, political, cultural 
and geographical factors should be comprehensively and systematically taken into 
account. Moreover, it is important to consider the disparities and specialities across 
regions, and conduct research at the more local level rather than the global level. Based 
on these understandings and propositions, a model relating population, environment and 
development at the regional level is given in Figure 7.1. 

4 These interactions between the factors P, A, and T is a controversial topic. MacKellar et al. (1995) 
generalise that the Malthusian view suggests that population growth diminishes affluence and thereby 
impedes technical progress. But the Boserupian view argues that population growth enhances technology 
and thereby increase affluence. And the modernisation argument states that increasing affluence slows down 
the rate of population growth and enhances technical progress, thus reducing the impact per unit of GNP. 
5 For example, it says nothing about the distribution of resources that lies behind total consumption. The 
statement, based on the formula, that reducing consumption would reduce environmental impact is not 
meant to imply that everyone in the population should reduce consumption equally, or even proportionately. 
The formula also does not weigh the social, political, and cultural arrangements that give rise to a particular 
P, A, or T. Other formulas attempt to capture these elements. For example, the POET model adds to 
population, environment, and technology an element of human organisation. The PISTOL model adds space 
(S), information (I), and standard of living (L) (The President's Council on Sustainable Development, 
1997). 
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Figure 7.1 Model relating population, environment and development at regional level 

In this model, we believe that interactions between population, environment and 
development should be approached systematically region by region, because population 
size, together with its growth rate and composition (for example, household or age 
structure), and activities (production and consumption) conducted by the population, can 
be very distinct across regions. At the same time, the capacity of environment in the 
regional territory in terms of providing abundant resources, as well as regenerating ability 
and the 'characteristic return time'6 of displacement by human being's extraction and 
emission, can also be very different. Moreover, development, as the intermediary between 
population growth and environmental change, can only be carried out as based on the 
characteristics of regional population and environment, working to compromise the 
requirements of environment and population, and striving at harmonising these two parts 
by creating and applying ingenuity7. Population, environment and development interact 
through the regional structural process within the regional system. Meanwhile, 
interactions of regional population, environment and development influence and are 

6 It is a term from mathematical ecology, referring to an estimate of the time required to return population 
size back to equilibrium, following a displacement (MacKellar, 1996). 
7 Ingenuity here, referring to Homer-Dixon (1995), means ideas applied to solve practical social and 
technical problems. According to Homer-Dixon, ingenuity is explicitly narrower than "ideas" per se, since it 
refers to ideas used to solve practical problems. Meanwhile, it is broader than "innovation", since 
innovation implies novelty. Although ingenuity does not exclude novelty, practical ideas need not 
necessarily be novel in order to be classified as ingenuity. Moreover, there is a significant departure here 
from new economic growth theory which, when using the term ingenuity, mainly covers only technical ideas 
such as manufacturing techniques, industrial designs, and chemical formulas. Homer-Dixon deems that 
social ingenuity is a precursor to technical ingenuity, and is the key to the creation, reform, and maintenance 
of public goods such as markets, funding agencies, educational and research organisations, and effective 
government. 
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influenced by external factors by border-crossing input and output of matter, energy and 
information. 

7.1.3 Relating environment and carrying capacity to issues in China 

China's population today comprises more than 20 per cent of the world population. The 
pressure of population on China's environment is intensifying today, but this is not a new 
phenomenon. The first period of environmental degradation happened during the Qin 
Dynasty and the Western Han Dynasty (BC 221 - AD 2; Qu and Li, 1992). Due to its 
growth during the middle Han Dynasty, the Ming Dynasty, and the Qing Dynasty, 
China's population constituted 28 to 30 per cent of the world's total population in AD 2, 
1750, and 1900, respectively (Banister, 1998). Although China ranks third in the world in 
terms of size of territory, large stretches of acreage are desert, pebbly wasteland, and 
high-altitude frigid zone which are hardly accessible and liveable for human beings. 
Expressed at the per capita level, most of the important natural resources of China are 
much lower than the world's average. For example, China's cultivated land per capita is 
one-third of the world's average, forestry acreage is one-sixth, mineral resources one-half, 
and water one-fourth (Qu and Li, 1992). After more than two thousand years of 
destructive damage caused by high pressure of the large population size with high growth 
rates, China's ecosystem has already been weakened and become fragile. In the eyes of 
some experts, China's population has already surpassed the maximum carrying capacity 
of its territory. Others believe that China has pushed its growth beyond sustainable limits 
on many occasions in the past (Elvin, 1998). According to the National Conditions 
Analysis Group of the China Academy of Sciences (1996), in the current situation 
China's adequate volume of human carrying capacity is 950 million8, and its maximum 
human carrying capacity is 1.5-1.6 billion. 

The impacts of China's large population and its continuing population growth are 
basically irreversible in the foreseeable future. However, in the ensuing decades the 
comparatively low and continuously decreasing population growth rate will be a minor 
continuing environmental problem. The change of age structure, in particular the dramatic 
increase of the economically active population aged between 15 and 64 during the 
coming decades, and all their economic activities, will generate more environmental 
problems. More importantly, industrialisation, urbanisation, high economic growth rates 
and a significantly increasing affluence of people, will put a high pressure on the 
environment in terms of meeting the growing requirements of resources, and of coping 
with and re-cleaning of the increasing emissions from consumptive and productive 
activities by the population. 

It is common knowledge that rapid economic growth does not come free of charge. There 
is ample evidence of the problem of deteriorating environmental quality encountered by 
growing economies (e.g., Fabricant, 1971; Barkley and Seeker, 1972; Victor, 1972; 
Goldman, 1972; Schumacher, 1973; Coupe, 1977; Redclift, 1987; Ness et al, 1993; 
Clarke and Tabah, 1995). There are, however, two opposing views as regards just how 
serious the negative effects of economic growth on the environment actually are. The one 
side argues optimistically that high economic growth rates can in fact go hand in hand 
with a clean environment, since high growth rates can provide the necessary resources to 
finance pollution abatement and technological innovation aimed at pollution prevention. 
Adherents of the opposing viewpoint maintain that economic activity inevitably extracts 

Some other people who have estimated China's adequate volume of human carrying capacity reached the 
number of 700 million (e.g., Xiao, 
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natural resources and damages the environment and, further, that there are inherent limits 
to the amount of pollution that nature can bear (Smulders, 1994). In 1972, Meadows and 
his colleagues projected that if current trends of economic growth were to continue, the 
limits of the earth's physical capacity to support human beings would be reached before 
the third quarter of the next century (Meadows et al., 1972), and thus the zero-growth 
economy was proposed. However, many other authors perceive a zero-growth economy 
as unrealistic and undesirable even in developed countries (Olson and Landsberg, 1975). 
What is more, a zero-growth economy is out of the question for underdeveloped 
countries: how could one seriously consider zero-growth economies when populations are 
still suffering poverty? Economic growth is the priority of developing countries. During 
the past decades some Asian and Latin American countries experienced rapid 
urbanisation and industrialisation, which was accompanied by severe environmental 
pollution (Ness, 1993). This gave rise to the impression that economic development in 
developing countries has repeated the pattern (and pace) of pollution that developed 
countries experienced years earlier (Meadows et al., 1992). Moreover, if developing 
countries catch up to the level of energy consumption of the developed nations, the 
impact on the global environment will be extreme, given the size of the populations of 
these countries. For example, China's current per capita energy consumption stands at 
about one-thirteenth of the American and one-fifth of the Japanese level. If China attains 
the current Japanese level, which reflects a relatively efficient use of energy, this will 
mean nearly three times the current total energy consumption of the United States (World 
Resources Institute, 1988). In the meantime, it is not realistic to tell the people of China 
that they do not have a right to the same sort of prosperity that developed countries have. 
The solution is to direct all efforts to minimising the negative environmental impacts of 
population growth and rapid development. 

Being aware of China's challenges facing sustainable development, leading government 
officials hold that economic development and environmental protection must advance in 
tandem. From 1972, China has repeatedly stated the need to incorporate the environment 
in the national planning process. In particular since the late 1970s, China has enacted or 
promulgated over a dozen of environmental and related statements, dozens of regulations 
and hundreds of standards, all of them playing an increasingly important role in the 
economy (Ross, 1998). At the fourth National Environmental Protection Conference in 
1996, President Jiang Zeming (1996) emphasised that environmental protection (like 
population planning) was a core policy that could not be subordinated without affecting 
long-term development. Together with family planning policy, environmental protection 
has been established as one of the two 'National Fundamental Policies'. As 
environmental protection has entered the arena of international politics, economics, trade 
and culture, China actively participates in international environmental diplomacy and 
expresses the willingness to play a positive role in global environmental protection, 
although, like governments of many other developing countries, the Chinese government 
stresses that China's role in international environmental protection should be 
commensurate with its level of economic development, and rejects interference in 
domestic politics in the name of environmental diplomacy. Moreover, China's adherence 
to international obligations has become more pronounced in recent years as international 
environmental diplomacy has accelerated and as China's own capacity to participate has 
increased (Ross, 1998). 

Since the UNCED held in Rio in 1992, the government of China takes its responsibility 
in implementing China's commitments made at UNCED. The nation's 10-Point Strategy 
for Sustainable Development was adopted by the Chinese government in August 1992 to 
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proclaim that China's inevitable choice is to follow the path of sustainable development. 
A series of efforts has been made to carry out Agenda 21. The Leading Group of China's 
Agenda 21 was established by the Chinese Central Government in August 1992, which 
aims at guiding and co-ordinating the formulation and implementation of China's 
Agenda. 'China's Agenda 21 - White Paper on China's Population, Environment, and 
Development in the 21st Century' was finalised and published in 1994 (China Country 
File, 1997). Sustainable development strategies have been formulated at different levels, 
for state, department, and local governments respectively, and have been incorporated 
into the national and local government's 'Ninth Five-year Plan (1996-2000)' and the 
'Long-term Development Plan (1996-2010)'. In an important directive issued in 1996 in 
conjunction with these plans, the State Council (1996) emphasises environmental 
protection by establishing stricter deadlines for environmental regulation and 
enforcement, in particular on a regional basis and with respect to new pollution sources.9 

After glancing over the aggregate picture for the whole country, one should be aware of 
the tremendous regional discrepancies in China. Due to the disparities in natural 
endowment and socio-economic development level, human carrying capacities of the 
regions are dramatically different. Population density is so different in the western and 
eastern parts of the country: more than 94 per cent of the total population lives in the 
eastern part which accounts for 36 per cent only of the national territory. In most of the 
coastal developed regions, modern industrial structures have been established and people 
enjoy a comparatively affluent standard of living, whereas people in some 
underdeveloped areas of the inland are still using primitive agrarian techniques and are 
struggling for survival in a fragile and brittle ecosystem. Environmental resources 
required for development are unevenly distributed over the regions, and problems with 
regard to environmental impacts and sustainable development are also distinct from one 
region to the other. For example, the most fertile lands with abundant precipitation and 
illumination are located in the eastern coastal areas, which is favourable for agrarian 
production: these areas produce the majority of the country's grain. However, the total 
surface of these productively cultivated lands has been shrank increasingly, due to the 
expansion of land use for industrial, urban and residential purposes. Moreover, cultivated 
land in Northern China, which produces more than 70 per cent of the grain of the whole 
country, suffers from serious shortages of water for irrigation. Intensive land use in these 
areas gave rise to land degradation in the forms of soil erosion, salinisation, soil nutrient 
depletion, and contamination. The underdeveloped western regions with the majority of 
the country's mineral resources are facing problems of ecosystem degradation, because 
the mines use intensive but inadequate means of mining. Over-cutting of forestry 
resources in the South-western areas causes serious problems of deforestation and 
endangers biodiversity.10 In general, land degradation is the main environmental concern 
in the underdeveloped inland, given its fragile ecosystem and backward technologies; 
pollution is the biggest worry in the coastal developed region, given its rapid 
industrialisation and urbanisation and increasing affluence and consumption. 

9 Amidst recent radical reforms of government administration from 1998, which reduced the number of 
government ministry-level bodies from 40 to 29, and laid off 50 per cent of government employees, the 
environmental protection administration emerged as a bureaucratic exception and was upgraded to 
ministerial status (Jahiel, 1998). 
10 Many scholars believe that deforestation of this regions, which is in the upper reaches of the Yangtse 
River, was one of the main causes of the severe floods in the middle and lower reaches of the river in the 
summer of 1998. 
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Facing different types of problems, and to different degrees, the public and the local 
governments of different regions launched and implemented various ways of social 
adaptation. To a certain degree, technological and social ingenuity are applied or invented 
for the regions to maintain well-being at a socially satisfactory level, to lessen resource 
scarcity, and to cope with environmental degradation. According to Homer-Dixon (1995), 
regions frequently experience a chronic 'ingenuity gap' between their requirements for 
and their supply of ingenuity, due to the problems of market failure, social friction, 
capital availability, and constraints on science. This is the case too in many regions of 
China. 

Although environmental protection is considered as the 'National Fundamental Policy' 
and sustainable development strategy has been incorporated into socio-economic 
development plans of the government at all levels, local governments hold different 
views and implement various policies concerning environmental protection (Tang et al., 
1997; Jahiel, 1998). As a result of the political reforms during the past two decades, local 
governments have gained considerable fiscal and administrative autonomy from the 
central government. While gaining more autonomy, local governments are also 
increasingly faced with hard budgetary constraints, and responsible for generating most of 
their own revenues and balancing their own budgets. For environment protection, 
governments are given substantial freedom to formulate their own policy priorities, select 
policy tools, design their own arrangements for enforcement, and decide the pace of 
implementation. Such a system, on the one hand, allows a local government to tailor its 
environmental protection efforts to its specific circumstances; on the other hand, it creates 
great pressures for the local governments to compete with one another in adopting pro-
growth policies which constrain their motivation and ability in environmental protection 
whenever there is a perceived conflict between environmental protection and economic 
growth. As a example, Zhuhai SEZ in the Pearl River Delta implemented a stricter 
environmental protection policy and rejected many highly-polluting enterprises with 
investments from Hong Kong and Taiwan after its establishment as a special economic 
zone in 1980. However, most of the enterprises found their location in other cities or 
towns of the Pearl River Delta, and contributed to a comparatively high GDP growth rate 
in these cities and towns, which put the Zhuhai municipal government under high 
pressure that its economic growth has been significantly lower than that of its neighbour 
Shenzhen Municipality. Another example: when the central government decisively closed 
down all the heavily-polluting small enterprises along Huai River, the environmental 
bureau's enforcement was directly or indirectly opposed by some local officials. 
Moreover, not a small number of the 'closed-down' enterprises showed up in other 
regions, with a less strict environmental protection enforcement, or in other backward 
areas (Wang, 1998a). 

Environmental pollution is a 'public bad' and has greatly influenced people's life in some 
rapidly economically developing regions. Despite the urgency of pollution abatement, 
regions still continue to establish polluting enterprises for the sake of keeping a high 
economic growth rate, and fail in curbing waste emissions due to a shortage of capital 
investment and advanced technology. In some underdeveloped regions, in spite of the 
existing serious ecosystem degradation, people who are eagerly striving for poverty 
alleviation, still over-cut the dramatically shrinking forestry and destructively extract 
mineral resources. This causes further deforestation and extensive destruction of arable 
and grazing land, accelerates erosion of exposed topsoil, and increases the danger of 
collapses and landslides (Smil, 1998). 
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All these issues and problems discussed above are very important and deserve to be 
carefully studied. However, in this Chapter we have to focus on two of the major topics 
concerning relationships between population, environment and development - population 
and land use, and population and environmental protection. Although our research sites 
are Taihe and Shenzhen, we intend through our anthropological studies to shed light on 
the understanding of the relevant issues of China as a whole, with significant distinctions 
between developed and underdeveloped regions. When studying the interactions of 
population and environment, we in particular pay attention to the effects of changes in 
population size and its composition. We assume that not only population size, but also 
changes in population composition are very important for the regime of population-
development-environment interactions. Among the interactions of population-
development-environment, some are more individual-sensitive, others are more 
household-sensitive. Therefore, the significance of changes in the size and composition of 
households for the population-development-environment interactions will be scrutinised 
and, together with other demographic aspects, will be dealt with in a context of regional 
discrepancies and regional interactions. While Taihe and Shenzhen are the main research 
sites, some important additional data, lessons and experiences from other regions -
particularly regions of the Jitai Basin and the Pearl River Delta, and China as a whole -
will be included. 

7.2 Population and household change and land use 

7.2.1 Decrease of cultivated land and food supply in China 

China is a country where people have changed the land so intensively for such a long time 
that few places in the world have similar experiences (Perkins, 1969). Of China's 9.6 
million square kilometres of territory, less than 15 per cent is cultivated land"; about 20 
per cent is forest and woodland; and grassland covers some 35 per cent. More then 22 per 
cent of China's land area is covered by sandy or stony desert, glaciers and permanent 
snow, and other marginal land (Wu and Guo, 1994). In China, about 7 per cent of the 
world's cultivated land supports more than 20 per cent of the world's population. During 
the 2,000 years of Chinese history, much of the country's inhabited land has been 
transformed by human intervention; always, the size and distribution of population were 
closely affected by the constraints of the land. For more than 1,400 years, during the Han, 
Sui, Tang, Song, Yuan, and Ming Dynasties, China's population fluctuated between 37 
and 60 million. It looks as if fluctuations of population in this periods coincided with 
rises and falls of the dynasties. But looking beyond the apparent, to the essence, one can 
discover that they can be attributed to the constraints of land use. 

11 The traditional source of land use data of China provided by the State Statistical Bureau (SSB) indicates 
less than 10 per cent of cultivated land due to the fact of serious underreporting of cultivated land. In the 
ancient times, cultivated land was usually underreported by the peasants for the sake of tax evasion. More 
recently, officials at local levels underreport cultivated land in order to exaggerate their political 
achievements - less land gives rise to high yields per unit! The SSB gives 95 million hectares of cultivated 
land in 1994, although it has acknowledged that published figures are "underestimated and must be further 
verified" (Statistical Yearbook of China, 1994, p. 329). In 1994, China's State Land Administration (SLA) 
and the State Science and Technology Commission (in collaboration with UNDP and FAO) conducted a 
major study on land resources, use and productivity, and gave an estimate of China's cultivated land of 
125.23 million hectares. More recently, SLA raised the figure to over 134 million hectares. Other estimates 
give similar results; e.g., the IIASA and Chinese Academy of Sciences project on land use in China 
produces an estimates of 135 million (Fischer et al., 1998), and Heilig (1997) combined provincial data to 
produce an estimate of 137.5 million hectares. 
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A new dynasty was always established after the overthrow of an the existing dynasty, 
through wars. In the beginning of the era of a new dynasty, population had declined due 
to the wars, and the (cultivated) land-population ratio was high. More importantly, to 
consolidate'its rule, the new empire stipulated and implemented a 'recuperating and 
multiplying' policy by reducing taxes and lessening people's burden, which was 
favourable to development of productivity and increment of population. While population 
continued growing, the land-population ratio decreased. In the meantime, increasing 
avarice, corruption and pillage by the rulers resulted in escalating annexation of land 
which put even higher pressure on the decreasing acreage of land on which most of the 
total population relied. When the population pressure on the land and the conflicts 
between the rulers and the ruled became acute, uprisings against the empire broke out. 
Victims of the brutal wars, widespread famines and plague greatly reduced the total 
population, until a new dynasty was established. 

The first sustained population growth in China was recorded between 1749 and 1851, 
when the population more than doubled, from about 177 to some 430 million. The 
increasing food demand made it necessary to expand the cropland and to improve 
irrigation. Also, new food crops and high-yield rice varieties were introduced (Banister, 
1987). This growth, however, was followed by a century of relative population stagnation 
due to the Western invasion, decline and collapse of the dynastic system, the Japanese 
invasion, and the civil wars. 
According to Zhu (1996), expansion of cultivated land was slow before the Ming Dynasty 
(1662). Afterwards, the increment of cultivated land accelerated. The annual growth rate 
of cultivated land from 2 AD to 1662 was about 0.21 per thousand, which was much 
lower than the 2.67 per thousand between 1662 and 1933. From 2 AD to 1933, the annual 
growth rate of China's cultivated land was only 0.55 per thousand, while the population 
grew at about 1.03 per thousand annually, which resulted in a significant decrease of the 
cultivated-land-population ratio (table 7.1). 

Table 7.1 The adjusted cultivated-land-population ratio of China (unit: mu per capita) 
year land-population ratio vggL. land-population ratio 

2 9.15 1952 3.96 

105 10.09 1955 3.76 

146 10.70 1958 3.42 

961 7.96 1961 3.35 

1109 5.50 1964 3.13 

1393 5.69 1967 2.87 

1592 4.16 1970 2.62 

1680 5.70 1973 2.42 

1176 3.70 1976 2.29 

1812 2.84 1979 2.20 

1852 2.83 1982 2.10 

1873 3.46 1985 2.01 

1893 3.23 1986 1.97 

1913 3.17 1987 1.94 

1933 2.94 1988 1.91 

1949 3.92 1989 1.88 

Note: 1 mu = 0.067 hectare. 
Source: Zhu (1996). 
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After the foundation of the People's Republic of China, the amount of cultivated land 
rapidly increased in the first decade (1949-1957) due to large-scale reclamation along 
with the development of the national economy. The 1958 Great Leap Forward marked the 
beginning of a contraction in cultivated land which continued to the present day. During 
1958-1963 alone, the amount of cultivated land fell by more than 9 million hectares (an 
average annual loss of 1.8 million hectares). Between 1957 and 1978, the average rate of 
contraction was 0.5 per cent per annum, implying an annual loss of 540,000 hectares (Ash 
and Edmonds, 1998). Combined with the effects of fast population growth, the cultivated-
land-population ratio showed a continuously decreasing trend. When China started its 
economic reforms and accelerated its industrialisation and urbanisation, the shrinkage of 
its cultivated land was also dramatic. Based on official statistics, between 1978 and 1996 
the total amount of arable area fell by almost 4 per cent - an annual loss of 218,000 
hectares. The years 1979-1986 constitute a period of accelerating shrinkage of the 
amount of arable land. In 1981, 1984, 1985, and 1986, China suffered a gross annual loss 
of more than a million hectares. This accelerating trend was reversed in the Seventh Five-
Year Plan (1986-1990). After that, however, conditions once more began to deteriorate -
a situation that has only come to a halt since 1994-1995 when the government became 
aware of seriousness of the situation of land loss and the grave challenge this meant for 
feeding the growing population with its increasing affluence. 

Moreover, analysis of land loss across regions indicates an uneven distribution of the 
decrease in cultivated land. Losses mainly occurred in the southern part of the country, 
where the most rapid industrialisation, urbanisation and structural change have taken 
place in the 1980s and 1990s. In fact, the national change in the amount of cultivated land 
is the net result of two processes. The one reflects the absolute loss of land, the other the 
additions to the existing land stock. In evaluating the relative importance of these two 
forces, it should be remembered that offsetting changes in the quantitative sense do not 
necessarily reflect equivalent qualitative adjustments. Most cultivated land that has 
disappeared in the south-eastern regions as a result of industrial, urban and infrastructure 
development used to be fertile land in the periphery of cities and towns, where irrigation 
conditions are good and the multi-cropping index is high. In other words, those lands that 
were lost were mainly high-quality primary cultivated plots. In contrast, a high proportion 
of the reclaimed land in the north-west is relatively inferior land, the productivity of 
which is inferior for the time being, arid irrigation facilities are notably deficient. 
Therefore, it would be misleading to assume the an acre of newly-added land is an 
adequate replacement for an acre of cultivated land lost. So, the effects of cultivated land 
losses on agrarian production are much more serious than the aggregate national figures 
suggest. 

Lester Brown (1995), a persistent catastrophist running the WorldWatch Institute in 
Washington DC, stresses that China's grain output has already peaked, and he forecasts 
that it will decline by at least 20 per cent between 1990 and 2030, due to the factors of 
cultivated land shrinkage, environmental deterioration, water shortage, and stagnation of 
productivity enhancement. The volume of grain products will drop by an average of 0.5 
per cent a year, a fall that will create a staggering supply deficit of over 200 Mt a year by 
the year 2030, even if the Chinese people would not change their dietary habits. In the 
meantime, expanding national income and growing purchasing power have been 
changing people's diet and resulted in more consumption of meat, eggs, and beer. If this 
trend perseveres, China will face an over 300 Mt deficit, which is the equivalence of the 
world's total grain export in 1995. Brown concludes that the country has begun to loose 
the capacity to feed itself, and that the forthcoming huge food deficit raises one of the 
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most difficult questions facing the world's leaders: "Who will feed China?" Brown's 
projection raised tremendous concern, internationally and domestically. Before Brown, 
some Chinese scholars already worried about the problem of food supply in China. For 
example, Lu and Zhang (1993) believe that a period of stagnating productivity lies ahead, 
and that there is little to be optimistic about in the prevailing agricultural situation. Chen 
and Deng (1993) forecast a grain supply gap of 50 Mt by the year 2000, and state that 
large quantities of imported grain will only swell the already huge pool of surplus rural 
labour force. On the other hand, other scholars (to mention some: Alexandratos, 1996; 
Hu, 1996; Islam, 1995; Johnson, 1996; Shilaeshik, 1996; Smil, 1995) hold an optimistic 
view about China's capacity of feeding itself. Their optimistic view is based on several 
factors: (1) given the fact of underreporting of cultivated land, the actual cultivated land is 
substantially larger than the official record indicates, and, consequently, actual average 
yields are considerably lower, leaving more room for improved performance; (2) yields of 
some major crops are still even below the global average, and there are impressive 
opportunities for higher efficiency in using irrigation water and in fertiliser application, as 
well as in animal feeding; (3) improvements in management of food storage, 
transportation and distribution might result in an impressive reduction of the enormous 
post-harvest crop losses, food waste, etc. 
7.2.2 Land use and land cover in Shenzhen 
7.2.2.1 DECREASE OF CULTIVATED LAND 

Although from 1949 to 1957 there was a slight increase due to land reclamation, the 
amount of cultivated land12 of Shenzhen continuously declined from 1958 onwards 
(figure 7.2). After more than one thousand years of cultivation and reclamation, there 
wasn't much space left for further expansion of cultivated land, while Shenzhen faced 
continuous population growth. Due to residential purposes and other non-agricultural use, 
the acreage of cultivated land gradually decreased and gave rise to a remarkable reduction 
of cultivated land per capita in the period 1949-1979. In these 30 years, the population 
increased by 17 per cent, while the amount of cultivated land decreased by 15.5 per cent, 
producing a 28 per cent decrease in the per capita amount of cultivated land. 

Figure 7.2 Changes of population and cultivated land in Shenzhen, 1949-1996 

50000 

I cultivated land (hectare) EZ3population —»—cultivated land per capita j 

Note: Population is x 100. 

A more profound decrement of the amount of cultivated land happened after 1979, when 
the Special Economic Zone was established. With the tremendous population growth, 

12 In this section, 'cultivated land' is understood as agricultural land used for the production of wheat, rice, 
roots, etc. This should be distinguished, therefore, from other kinds of agricultural land use such as fruit 
production, fish ponds, horticulture, etc. 
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most of which through in-migration, the amount of cultivated land dramatically declined. 
Between 1979 and 1996, the population of Shenzhen increased by more than ten times, 
while its amount of cultivated land decreased by 86 per cent, and that of cultivated land 
per capita decreased by 99 per cent. More than 80 per cent of the reduction of the amount 
of cultivated land since 1979 can be attributed to non-agricultural construction and to 
adjustments within agricultural production, the latter referring to the process that 
cultivated land is converted into horticultural land, fish ponds, woodland, grassland, etc. 
(figure 7.3). The large-scale encroachment of cultivated land for non-agricultural 
construction was mainly in the 1980s when the Municipality was just established. 
However, the largest loss in the amount of cultivated land for non-agricultural 
construction was in 1992. In the spring of that year, Deng Xiaoping visited Shenzhen and 
two other southern cities, which prompted China into a new era of economic reforms. The 
economic stagnation since the late 1980s was caught up through tremendous new 
construction projects. Conversion of cultivated land into other agricultural production use 
- mainly fruit planting - took place too in the 1980s. With the stock of cultivated land 
being reduced to a very small volume, the room left for this type of conversion also grew 
more and more limited. Therefore, the scale of conversion was modest in the 1990s. In 
general, the volumes of cultivated land loss caused by non-agricultural construction and 
by adjustments within the agricultural production sector in the whole period 1979-1995 
are comparable (12,100 hectares for non-agricultural construction, 12,800 hectares for 
adjustment within agricultural production). 

3200 

Figure 7.3 Decrement of cultivated land due to construction and adjustment 
within agricultural production (hectares) 
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In the period 1979-1995, the urban built-up area of Shenzhen increased dramatically. Up 
to the end of 1994, Shenzhen Municipality had 255 km2 of urban built-up area, 87.9 km 
in the SEZ and 165.9 km2 in the non-SEZ. According to the available data for the SEZ, 
the total urban built-up area in the SEZ increased by about 30 times, from 2.9 km2 in 
1979 to 87.9 km2 in 1995 (figure 7.4). Most of the urban built-up area is of three types: 
for residential use, for industrial use, and for transportation use. All three types of land 
use in Shenzhen SEZ increased very quickly since 1979 (figure 7.5). Residence accounts 
for the biggest part of urban built-up area in Shenzhen SEZ. Moreover, Shenzhen SEZ 
experienced a dramatic increase of residential area since 1985. Up to 1994, the residential 
area of Shenzhen SEZ reached 38 km2. Compared with the amount of residential area, the 
increments of the amounts of industrial area and of roads were more smooth and 
consecutive. Land used for industrial area was about 13 km2 in 1994, while roads 
occupied 9.3 km2 in 1995. 



214 Chapter 7 

90 

60 

30 

0 

Figure 7.4 Urban built-up area of Shenzhen SEZ, 1979-1995 (km2) 
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Figure 7.5 Land use for residence, industries and transportation in 
Shenzhen SEZ, 1979-1994 (km2) 
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7.2.2.2 Grain production and land intensification 

The direct impact of changes in the amount of cultivated land was on the volume of grain 
production. Despite the decrease of the amount of cultivated land in the period 1949-
1979, Shenzhen's grain production showed an upward trend thanks to a significant 
growth of productivity per unit of land due to improvements of irrigation, adoption of 
high-yield crop species, expansion of agricultural machinery and fertiliser, application of 
efficient pesticides, etc. (figure 7.6). The grain yield per mu of cultivated land increased 
from 88 kilograms only in 1949 to 215 kilograms in 1977. Although the amount of 
cultivated land decreased from 42,000 hectares in 1949 to about 37,000 hectares in 1978, 
the total grain yield increased from 55,440 tons in 1949 to 120,000 tons in 1977. 
Accordingly, the per capita grain yield of Shenzhen increased from 207 to 357 kilograms. 
But since the establishment of the SEZ in 1979 tremendous encroachments into cultivated 
land for non-agricultural construction and conversion of land into other non-grain 
production has decreased its amount of cultivated land to an extremely low level. In spite 
of a significant enhancement of productivity per unit of land, the total volume of grain 
production decreased sharply from about 100,000 ton in 1979 to less than 5,000 in 1995. 
Combined with the effect of enormous population growth, the grain production per capita 
dropped from about 300 kilograms in 1979 to a mere 1.42 kilograms in 1995. 
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Figure 7.6 Grain production in Shenzhen, 1949-1996 
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In general, it is believed that population growth is a key driving force behind land use 
(Clark, 1977). In a primitive and closed community, population growth would be coupled 
with agricultural encroachment into nature, particularly if no significant technical 
advancement in terms of intensive cultivation takes place. When population density has 
reached a higher level, and cultivated land reclamation has stagnated and has become 
harmful to the ecosystem, the capacity of the region to feed its growing population 
increasingly relies on agricultural technological development. After entering the modern 
industrialisation and urbanisation era, population growth and land use of a region are 
under a de-coupled regime, in which encroachment involves both agricultural and urban 
and industrial expansion. Increasing population pressure results in growing land 
intensification. Growing population size and increasing affluence of the population urge 
for higher land productivity. Diversified population requirements require more land for 
various uses. Competition between different types of land use becomes fierce. In response 
to greater pressure on land, people have to take different measures to make better use of 
every piece of land for higher economic benefits. This is what could be observed in 
Shenzhen and other areas of the Pearl River Delta. 

From 1980, large-scale industrial and urban expansion and conversion of land from grain 
crops into cash crops have occurred in Shenzhen and in other areas of the Pearl River 
Delta, given that land used for industrial and commercial purposes is more profitable than 
land used for agricultural production, and land used for cash crop plantation is more 
profitable than land used for grain cultivation. As we discussed above, a vast acreage of 
cultivated land was occupied by manufacturing plants, commercial centres, residential 
neighbourhoods, roads, etc. Meanwhile, about as much cultivated land was converted into 
land for cash crops plantation. Figure 7.7 shows that the total sown area of Shenzhen 
decreased tremendously in between 1979 and 1995, particularly since 1992. More 
importantly, of the decreased sown area the share of grain land declined from 80 per cent 
in 1979 to less than 50 in the early 1990s, and further to 10 per cent only in 1994. In 
contrast, the proportion of the sown area used for cash crops (mostly vegetables, and 
some peanuts and flowers) increased from less than 20 percent in 1979 to more than 90 in 
1994. Besides vegetables, peanuts and flowers, a larger amount of cultivated land was 
converted into horticultural land - mostly used for fruit plantation, some used for fish 
ponds. 
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Figure 7.7 Sown areas for grain, cash crops and others in Shenzhen, 
1979-1995 

1200000 

H cash crops 
and others 

t3 grain 

Despite the dramatic decline in the amount of cultivated land, investments of technology 
and capital into agricultural production have been intensified. E.g., application of 
chemical fertiliser on the limited land in Shenzhen increased remarkably. Chemical 
fertiliser application per mu of cultivated land increased by more than 10 times, from 
about 20 kilograms in 1979 to 236 kilograms in 1995. Energy used for agricultural 
production shot up by more than 180 times, from 920*10,000 kWh in 1979 to 
165,786*10,000 kWh in 1996 (figure 7.8). Several large-scale vegetable production 
base's, poultry farms, fruit orchards, and fishing farms has been established. Next to 
meeting consumption of its population, most of Shenzhen's bases and plants aim at 
exporting their products to Hong Kong, Japan, Australia, etc., under the 'foreign-
exchange-earning type' agricultural regime. According to some estimates, in Hong Kong 
40 per cent of imported poultry and 70 per cent of milk are provided by Shenzhen (Li and 
Zhu, 1991). Of the total agricultural output value, the contributions from husbandry and 
fishery increased from 12 and 3 per cent, respectively, in 1979 to 54 and 20 in 1995, 
while the share of plantation products decreased from more than 50 to around 25 per cent. 
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Figure 7.8 Chemical fertiliser application on cultivated land and total energy 
consumption for agricultural production in Shenzhen, 1979-1996 
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With industrialisation and the adjustments of its agricultural structure, Shenzhen has 
experienced a rapid economic development since the late 1970s. Its gross domestic 
product per unit of land increased by more than 150 times (at fixed prices). The great 
economic achievements provide a much more affluent life for its native population. In 
addition, a large amount of working opportunities has been created, which attracted a big 
population from other regions, and absorbed surplus labour from rural areas of other 
regions in particular, easing the population pressure there. Therefore, the study of human 
carrying capacity of a land involves understanding at two levels at least: firstly, to provide 
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subsistence for meeting the essential needs of the population on the land within the 
regional system itself; secondly, to maximise economic benefits by efficiently organising 
production on the land, according to the rule of comparative economic advantages, for 
meeting requirements of affluence of the population through exchange with other regions 
under an open regional system regime. Nowadays, except for a very small number of 
primitive communities, the majority of the regions in the world experience an intensive 
border-crossing exchange of matter, information and capital, particularly under the 
economic globalisation regime. Therefore, on the one hand it would be appropriate to 
approach human carrying capacity at a more local level, taking into account regional 
specialities and regional disparities; on the other, human carrying capacity should be 
studied in an open regional systems framework, taking into account the interactions 
between regions through input and export of matter, information, and capital. Moreover, 
human beings are not only consumers but also producers. Accordingly, human carrying 
capacity implies to simultaneously provide the population with means of living and with 
opportunities of creating. Living is most essential, but creating is also important and 
closely related to living. 

7.2.2.3 CHANGES IN LAND COVER 

Large-scale encroachment, by the growing population and intensive human activities, into 
the natural environment has greatly changed the landscape in Shenzhen and in the whole 
Pearl River Delta since the 1970s. Table 7.2 indicates that there was a great expansion of 
the built-up area and a significant shrinkage of the amount of cultivated land in this 
region during the past one to two decades. The area of grassland also decreased, while 
garden land increased because of the growth of fruit plantation. The speciality of 
Shenzhen is that woodland significantly decreased in the 1980s while it was increased in 
the Pearl River Delta as a whole. Moreover, while water area in the Pearl River Delta as a 
whole did not change very much, it was increased remarkably in Shenzhen given that 
more land was used for fishery and recreation. 

Table 7.2 Changes in land use pattern in Shenzhen and the Pearl River Delta  
land use types Shenzhen the Pearl River Delta 

early 1980s early 1990s 1973 1982 1995 
cultivated land 27.55 6.03 33.10 31.62 17.56 
garden land 3.48 12.41 4.90 2.99 16.07 
woodland 53.47 34.80 29.59 32.28 37.04 
grassland 3.00 0.54 12.34 3.03 0.15 
urban-built area 4.92 30.03 2.43 7.49 15.69 
water 5.15 12.24 12.63 16.79 12.83 
others 2.43 3.86 5.00 5.80 0.66 

Sources: Shenzhen: Bai, 1997. 
The Pearl River Delta: Chinese Group of Research Project on The Relationships Between 

Population Growth and Land Use, 1998. 

7.2.2.4 THE CHALLENGE OF MEETING THE INCREASE IN GRAIN CONSUMPTION 

While grain production greatly and continuously decreased, grain consumption of the 
population in Shenzhen grew significantly. Although data on food consumption per capita 
are not available for Shenzhen, relevant data from Guangdong Province and from China 
as a whole provide important information to indicate this trend. Table 7.3 demonstrates 
that, although per capita consumption of staple food of the Chinese did not increase 
substantially in the rural areas and even significantly decreased in the urban areas, the 
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consumption of animal-based food (pork, beef, mutton, poultry, and fish and shrimps) 
remarkably increased during the period 1979-1997. Given the energy loss in the upward 
path of the food pyramid, one kilogram of animal-based food is equivalent to much more 
than one kilogram of primary plant food. To produce one kilogram of poultry, pork, and 
beef, 2, 4 and 7 kilograms of crops respectively are needed. Therefore, a change in dietary 
structure from chiefly plant-based food to mainly animal-based food can automatically 
mean that more crops are required, and more cultivated land for planting them. Moreover, 
Guangdong Province, within the jurisdiction of which Shenzhen falls, is a rapidly 
developing region in China and has experienced a profound shift in dietary structure. Per 
capita consumption of aquatic food, poultry, pork, mutton and beef in both rural and 
urban Guangdong are much higher than that in China as a whole13. This is closely related 
to its high income per capita, which supports a high standard of living. E.g., per capita 
annual expenditure of Guangdong urban households in 1996 was 6,736 Yuan, which was 
72 per cent higher than that of China as a whole (3,919 Yuan); per capita annual 
expenditure on food (in general) of Guangdong urban households was 3,187 Yuan, which 
is 66 per cent higher than that of China (1,915 Yuan). A very small proportion only of 
food expenditure (about 10 per cent in Guangdong, and 15 per cent in China as a whole) 
was spent on staple food, and a large proportion was invested in consuming animal-based 
food. 

Shenzhen is the region with the most rapid economic development in China. Its per capita 
annual living expenditure of urban households was 13,044 Yuan in 1996, about twice that 
of Guangdong Province, and more than three times that of China as a whole. Therefore, it 
should not surprise when investigations in Shenzhen display a pattern of much higher 
proportions of animal-based food consumption and a high food consumption level in 
general. 

In 1990, per capita annual food consumption in China was about 300 kilograms on 
average (Brown, 1995). Shenzhen's grain production per capita already exceeded this 
amount in the mid-1960s, and was kept at a level of between 330 and 370 kilograms for 
more than a decade, till the establishment of the SEZ. Actually, in the past Shenzhen not 
only produced enough food to support its own residents, but also exported some extra 
products to other regions. In fact, the whole Pearl River Delta was an important 
commercial grain production base for China. With the dramatic cultivated land losses 
since the end of the 1970s, grain production in this region has remarkably declined. 
Consequently, around 1985 the Pearl River Delta has turned from a grain exporter into a 
grain importer. Per capita grain production of Shenzhen decreased to 1.42 kilogram in 
1995 only, while its per capita food consumption significantly increased. 

We estimate annual per capita food consumption of Shenzhen as around 350 and 375 
kilograms in 1990 and 1995, respectively, which is in between the Chinese average 
consumption level of 300 kilograms and Taiwan's consumption level in the early 1990s 
(Du, 1996). Then total food consumption of Shenzhen SEZ was around 306,312 tons in 
1990, and 542,342 tons in 1995. Even with per capita food consumption kept constant at 

13 It should be noted that dietary structure does not depend on income level, prices for food and non-food 
items and other such economic factors alone. Cultural and geographical factors also have to be taken into 
account. For example, Chinese people in the east consume more poultry and aquatic food than people in the 
west, while people in the west consume more beef and mutton than people in the east. Rice is the main 
staple food in the south, whereas wheat is the main primary food in the north. However, the level of 
economic development does contribute to the major differences in dietary patterns (Liang, 1996; Heilig, 
1997). 
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the 1995 level, the total amount of food consumption still would increase to 960,000 tons 
in the year 2040 because of population growth. However, it is apparent that per capita 
food consumption will increase, given the most likely further socio-economic 
development. If per capita food consumption would rise quickly, and would exponentially 
reach the current American consumption level of 800 kilograms (Brown, 1995) in the 
year 2040, total food consumption of Shenzhen would be more than 1 million tons in 
2010, and more than 2 million tons in 2050, which is about 4 times that of the year 1995. 
However, it is not realistic that China's per capita food consumption will reach the 
American level, given the resource constraints. More importantly, cultural factors also 
have to be taken into account. Chinese dietary habits may resist Western dietary trends. It 
is plausible that China will follow the consumption patterns of other developed Asian 
countries, such as Japan. We assume that it will increase to 400 kilograms in 2000, and 
will shoot up to 450 kilograms (Japan's present level) in 2020, and 500 kilogram in 2040. 
Then, total food consumption of Shenzhen SEZ will reach 1 million tons in 2015, 
gradually increase to 1.2 million tons in 2030, and then slightly increase to 1.25 million 
tons in 2040 (figure 7.9). 

Figure 7.9 Projection of food consumption in Shenzhen SEZ, 1990-2040 

2500000 

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 

- moderate increase - -quick increase 

No matter the precise scenario, it is an inevitable trend that food consumption in 
Shenzhen SEZ will greatly increase in the future. At the same time, loss of cultivated land 
due to industrialisation and residential expansion is very plausible. According to 
Shenzhen's long-term urban development plan, per capita land use for urban built-up area 
will increase from 75 m2 in 1995 to 110 in 2010 (Zhang, 1996). Therefore, due to 
population increase the total urban built-up area of Shenzhen SEZ will increase from 97.2 
km2 in 1995 to 135 in 2000, and 170 in 2010. If per capita land use for urban built-up 
area would be kept at its 2010 level, population growth alone will push up total urban 
built-up space to 180 km2 in 2020, and about 200 km2 in 2040. 

Moreover, let's take housing requirement as an example. In one and a half decade, per 
capita floor space of housing in Shenzhen more than doubled, increasing from 6.6 m in 
1980 to 13.79 m2 in 1995 (figure 7.10). According to Shenzhen's long-term social 
development plan, per capita floor space of housing should increase to 16 m in 2000 and 
18 m2 in 2010. Then, total housing floor space in Shenzhen SEZ should increase from 
about 20 million m2 in 1995 to more than 30 million m2 in 2000, and 40 million m2 in 
2010. Assumed that per capita housing floor space will increase to 20 m in 2020, and 
will remain at that level till 2040, total housing floor space will increase to 47 million m 
in 2020, and more than 50 million m2 in 2040. This means that more land will be needed 
for building houses, even if more multiple-storey buildings would replace the current 
single-storey ones. Actually, according to the data from the 1995 1% sample survey, 92 
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per cent of the houses in Shenzhen SEZ were built after 1949, and more than 99 per cent 
of them are multiple-storey buildings. In 1995, 20 million m2 of housing floor space 
occupied 3800 hectares of land. If this way of construction will be continued, housing the 
growing population with increasing living space will need 5,700 hectares of land in 2000, 
7,600 in 2010, 8,930 in 2020, and about 9,500 hectares in 2040. 

Figure 7.10 Per capita floor space of housing in Shenzhen, 1980-1995 
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The whole discussion above is based of individual units of population. Actually, housing 
requirements are household-connected. People living in different household types have 
different sizes of living space, given economies of scale (e.g., multiple-person households 
can share kitchen, bathroom, sitting-room in contrast to one-person households, and thus 
save living space). Given that the increase of the number of households will be significant 
in Shenzhen SEZ in the years to come, and that more small-sized households will be 
created than large ones according to our household projection in Chapter 6, economies of 
scale in terms of housing space will decrease considerably. Moreover, according to 
investigations in Shenzhen and Foshan, large numbers of floating population live in 
collective households, in which usually more than six persons on average use one 
dormitory room, and share all other common facilities. We do not have precise data on 
average housing space of people in collective households. However, according to the 
statistical report, the floor space per capita (including population in collective and private 
households) was 13.79 m2 in 1995. The 1% sample survey in mid-1995 indicates a 21.44 
m (22.5 m in SEZ, 20.07 m2 in non-SEZ) housing floor space per capita, excluding 
most people in collective households excluded. Therefore, we could estimate per capita 
living space of people in collective households at about 2.8 m2, considering the numbers 
of permanent residents and floating population in 1995. As the proportion of temporary 
population is decreasing, more and more of them move out of the collective dormitory 
rooms into the private sector, and their average living space will significantly increase. 
Therefore, a projection of living space in Shenzhen SEZ with reference to the change of 
households will be much more meaningful than one based on population growth only. We 
do have the future number and composition of households, and the change of temporary 
population in Shenzhen SEZ from the results of the projection done in Chapter 6. This 
enables us to project, on the basis of expected household changes, the increase of housing 
space and inherently the expansion of residential area in Shenzhen SEZ. However, data 
on the distribution of housing space differentiated by household size are not available for 
Shenzhen SEZ, nor for some other places in China. What we can do here, is to refer to 
available data from other countries. A household survey in the Netherlands in 1994 
provides us with the reference data (table 7.4). Calculation based on these data gives a 
239 m per household and 88 m2 per capita residential space. The statistical analysis of 
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per capita space shows significant economies of scale in terms of residential space 
according to household size. 

household by living room kitchen garden / # of space per space per 

size patio household household capita 
A B C D A+B+C 

1 person 25.87 8.29 142 9,578 177 177 

2 person 31.96 9.81 203 21,125 245 123 

3 person 33.12 10.28 200 8,503 243 81 

4 person 34.81 10.71 206 10,964 252 63 

5 person 35.46 11.13 240 3,964 286 57 

6 person 34.74 11.42 277 932 324 54 

7 person 32.15 11.22 245 237 288 41 

8 person 31.91 12.06 312 97 356 45 

9 person 33.71 13.13 218 34 265 29 

10+ person 35.57 13.19 361 42 410 41 

# cases 54,870 54,242 43,460 55,476 

# missing value3 8,179 8,807 19,589 7,573 
Source: calculated from Woningbehoeften-onderzoek 1994 (Housing Demand Survey 1994), Centraal 
Bureau voor de Statistiek, Voorburg/Heerlen. 
Notes: a: missing values could be due to the facts of "no response" or "not applied". However, in our 

calculation the differences could not be verified from the data set. 
b: 'Households' in this case means independent households: 'sub-tenants' are not included. The 
proportion of households renting out rooms for subtenants is comparatively small in the 
Netherlands, and in the survey data the number of missing values for sub-tenants is very high. 
More importantly, calculation of this table aims at providing a reference only, instead of an 
accurate estimation of residential land use of Dutch households. Therefore, we simplified the 
calculation, and excluded the size of the space used "for sub-tenants". 

We now consider four cases of residential land use in Shenzhen SEZ. Case I considers 
total population growth only, assuming that per capita living space will remain at its 1995 
level of 13.79 m Case II takes into account the changes in proportions of the population 
in collective and in private households, assuming that people in private and collective 
households will keep the levels of living space per capita in 1995 (21.44 m for each 
member of a private household, 2.8 m2 for each member of a collective household). Case 
m considers the changes in numbers of private households, given that average residential 
space per household of 66.25 m2 in 1995 will not change in the future, and that per capita 
space of people in the collective sector will remain at the level of 2.8 m . Case IV, finally, 
takes into account the changes in composition of households by size. Assuming Shenzhen 
has the same distribution of residential area by household size, and given the 66.25 m 
residential space per household on average in 1995, we estimate that the average 
residential space by household size of Shenzhen in 1995 is: 49, 68, 67, 70, 79, 90, 80, 99 
and 98 m2 for household sizes 1 to 9+, respectively, and we assume that these household-
size-specific levels of residential space will remain the same in the future. Therefore, 
Case I shows the pure effect of population growth; Case U takes into account the changes 
in collective and private household composition; Case IJJ pays attention to the changes in 
household numbers; Case m takes into account the changes in household size 
composition. Our simulation results are given in figure 7.11. 
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Figure 7.11 Simulation of housing space requirement In Shenzhen, 
1995-2040 

2030 2040 

Figure 7.11 indicates that if only the total population is considered (Case I), housing 
requirements will increase moderately. When we take into account the fact that more and 
more members of the temporary population move out of the collective sector and 
establish their private households (Case II), the effect on new housing requirement is very 
remarkable. Moreover, when the simulation is based on the increase of the number of 
households, given that housing is basically household-connected, housing needs will be 
greatly larger than in Cases I and n, because the increase in the number of households 
will be much faster than population growth in the decades to come. The results of Case 
IV, which will be closer to reality, give a slightly lower housing space requirement in the 
future than those of Case IH, since there will be a bigger proportion of small-sized 
households, although the difference is not very significant. This indicates that the newly-
established small-sized households will need less living space in terms of per capita 
housing requirement. However, due to the loss in economies of scale, the newly-
established households will not necessarily occupy proportionally less space. 

It should be noted that the simulations above are based on constant residential space per 
capita or per household only (with or without considering changes in household 
composition). It is inevitable that housing conditions will continue to improve with 
ongoing socio-economic development in Shenzhen. Actual housing space and land used 
for residential purposes will be greater than the simulation results shown in figure 7.9. So, 
further encroachment by residential areas into the limited cultivated land and further 
decreases of grain production are predictable. 

From the discussion above, it can be expected that the capacity of Shenzhen to feed its 
population with the food production from its own shrinking cultivated land is small. 
Therefore, it will be necessary to enhance the capacities of grain production in other 
regions of China in order to compensate the losses of grain production in regions like 
Shenzhen and the Pearl River Delta, apart from importing grain from the international 
market . Taihe is one of the regions which are supposed to replace the Pearl River Delta 
as the commercial grain production basis and as food-exporting region. We continue, 
therefore, with an inspection of food production and land use in Taihe. 

China became the second-largest cereals-importing country in 1995, after Japan. From the mid-1980s, the 
Pearl River Delta started to import rice from Thailand. 
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7.2.3 Land use and land cover in Taihe 

7.2.3.1 CHANGES IN CULTIVATED LAND 

Although Taihe is a hilly county, after more than two thousand years of reclamation and 
cultivation its cultivated land had reached the amount of 700,000 mu in the early Qing 
Dynasty (1740). As a traditional rice producing area, from then till the present day Taihe 
shows a predominance of paddy land, which accounts for more than 85 per cent of the 
total cultivated land. Before the Red Army lost the war again the Nationalist Party in 
1934 and withdrew from this region, Taihe's total volume of cultivated land was as high 
as over 800,000 mu, and the per capita amount of cultivated land was 4.56 mu. After that, 
however, severe civil wars and the Japanese invasion caused tremendous population 
losses and abandonment of cultivated land. So the volume of cultivated land of Taihe had 
decreased to about 500,000 mu in 1949. Moreover, the decline of the volume of 
cultivated land was more serious than that of the population. Therefore, per capita 
cultivated land had dropped to 2.85 mu in 1949. 

After the establishment of the People's Republic of China in 1949, a large-scale land 
reclamation was conducted in the early 1950s (figure 7.12). The area of cultivated land 
expanded very quickly, had recovered to its 1934 level in 1954, and reached the historical 
maximum of 890,000 mu in 1958. Despite the rapid population growth, the per capita 
amount of cultivated land increased to about 3.9 mu. However, the false Great Leap 
Forward campaign urged local people to leave their land and engage in primitive steel-
melting. A vast acreage of forestry was cut to provide fuel for the steel-melting, and a big 
amount of cultivated land was put fallow or even abandoned. Accordingly, a quick 
decrease of the volume of cultivated land could be observed in 1958-1961, and the per 
capita amount of cultivated land decreased to 3.5 mu although population size was also 
declining. The false policy, accompanied by severe natural disasters, resulted in three 
difficult years for the people in 1959-1961. If peasants survived these years, they started 
to reclaim and expand cultivation again, and there was a slight increase in the volume of 
cultivated land in 1961-1962. However, due to population growth and industrial 
expansion, the volume of cultivated land has decreased ever since, with two exceptions 
only. The first period was in the early 1970s when Deng Xiaoping was re-appointed for 
the sake of developing production after the severe damages caused by the Cultural 
Revolution, a period which turned out to be short when Deng was down in 1975. The 
second exception occurred in the early 1980s. The household responsibility production 
system started to be implemented and the price system was reformed to the advantage of 
agricultural production, which greatly prompted peasant's enthusiasm to produce and 
resulted in some reclamation. However, the stock of unused land left for reclamation 
became very limited, and the possibilities to increase the volume of cultivated land by 
reclamation became small. Conversely, over-reclamation in the fragile ecosystem, e.g. in 
some steep-sloped hilly areas and flood-prone water areas, resulted in ecological disasters 
and caused damages to agricultural production and human lives. Being aware of this fact, 
local government directed by the central government converted some cultivated land in 
the fragile ecosystem into forestry, grassland and water area. More importantly, expansion 
of industrialisation and residential construction led to a continuous decrease of the 
volume of cultivated land in Taihe. Up to 1994, it dropped to about 740,000 mu. 
Combined with the effect of population growth, per capita area of cultivated land was 
only about 1.5 mu in that year. 



Population and household dynamics and sustainable development 225 

Figure 7.12 Cultivated land change in Taihe, 1949-1994 

I paddle land I ] dry land -cultivated land per capita 

Data on cultivated land in China, especially at the regional level, are rather incomplete or 
even unavailable. According to the limited data we collected (table 7.5), the volume of 
cultivated land reclamation in Taihe shows a downward trend (with the exception of 1971 
and 1972) from the end of the 1950s, with some fluctuations mainly due to political 
changes. After the mid-1980s, cultivated land reclamation turned out to be almost 
impossible. On the other hand, extraction of cultivated land has never stopped. Most of 
the extraction was due to construction, predominantly construction caused by state 
investment, because the investment ability of the underdeveloped Taihe was very limited. 
However, with local economic development and the decrease of investment by the state, 
extraction of cultivated land because of local construction increased. There are mainly 
two types of this kind of construction: residential construction by peasants, and 
construction by township and village enterprises (TVEs). Since the economic reforms in 
the 1980s, peasants have become richer than before and have started to improve their 
housing condition. Traditionally, the most important events in a peasant's whole life were 
marrying, giving birth to sons, and building a house. Many of the newly built-up houses 
or expanded old housing spaces took away cultivated land. In the meantime, since the 
early 1980s China implemented a small-town development strategy and a 'Spark Project' 
which aimed at developing industry in the rural areas. Some TVEs were established in 
Taihe, most of them occupying high-yield cultivated land which was located in plain area 
and close to roads and water resources. Given the restricted capital investment, 
technology, and accessibility to the market, TVE development in Taihe is still limited. 
Hence, the extraction of cultivated land by TVEs in Taihe was not as profound as in many 
coastal regions during the past decades. 

Another cause of extraction is the conversion of cultivated land into forest land. Since the 
mid-1980s, local government has put effort into improvements of the rigid agro-
ecosystems by reforestation, which contributed to some decrement in the volume of 
cultivated land but effectively decreased soil erosion, the occurrence of landslides, and 
other sorts of ecological damage. Actually, there is another source of cultivated land 
decrease not reported here - land degradation. According to some studies (e.g. Fischer et 
al, 1998; Li and Sun, 1997), industrialisation/urbanisation and land losses induced by 
land degradation have played equally important roles in reducing the total acreage of 
cultivated land in the period 1978-1995. And most of the land losses by land degradation 
happened in the inland area where the agro-ecosystems are fragile. Taihe is such a kind of 
region. 
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Table 7.5 Reclamation and extraction of cultivated land in Taihe, 1957-1993 (ma) 

year reclamation extraction 
state 
construction 

TVE 
construction11 

residential 
construction 

reforestation 

1957 2,976 

1958 2,278 

1959 3,249 

1960 6,602 

1961 1,437 

1962 2,321 

1963 612 

1964 265 

1965 124 

1971 15,525 7,169 

1972 6,490 6,025 

1973 2,498 1,445 

1974 583 3,691 

1975 545 1,115 

1976 449 1,734 

1977 495 804 

1978 117 238 

1979 512 460 

1980 292 3,775 1,641 

1981 238 358 290 

1982 75 2,083 1,594 

1983 48 2,598 382 

1984 543 330 139 

1985 22 1,892 390 

1986 779 374 

1987 145 55 

1988 4 1,353 415 

1989 4 239 157 

199C 467 408 

1991 138 66 

1992 1,263 

1993 6,748 

32 

32 

72 

37 

2 

1 
51 
51 
75 
60 
10 
7 

70 

305 

4 

846 

15 

Notes:a TVE means township and village enterprises. 
b This is very likely underreported according to our experience during the field work. Underreporting was 
more serious for residential construction and TVE construction. For example, the County Annals of Taihe 
(Kang et al 1993) records the annual expansion of land use for housing purposes in rural Taihe was about 
240.75 mu in the period 1982-1985. This figure was 478.6 mu in 1988. Although some of the land was 
wasteland, a large amount was cultivated land, which should be significantly higher than the amount 
mentioned in this table. 

About three-quarters of the land in Taihe is undulating hills or mountainous area, a large 
proportion of which is erosion-prone and flood-prone. Moreover, as Taihe is located in 
the mid-subtropical monsoon climate zone, annual precipitation is unevenly distributed 
over the year, which brings about frequent floods in summer and droughts in autumn and 
winter. Since 1949, almost every year Taihe experienced floods, or droughts, or floods 
and droughts. E.g., the floods of 1952 inundated 20 per cent of the amount of cultivated 
land and turned about 20,000 mu of cultivated land into sandy area; in 1953, droughts 
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damaged 50 per cent of its cultivated land; heavy rains flooded 225,000 mu of cultivated 
land in 1980; and in the same year, 160,000 mu of cultivated land was reduced in 
productivity by 30 to over 80 per cent due to serious droughts (Kang et al, 1993). 
Forestry is not only one of the most important natural resources, but also a natural 
defence in protecting ecological equilibrium. Forests reduce the oscillation in the 
hydrological cycle by slowing down the run-off of rainwater and by absorbing and 
releasing some of it through transportation; they stabilise soils, and reduce erosion. Thus, 
loss of forests can generate much more than just a scarcity of wood. It can also generate 
scarcity of fertile soil, of rainfall, or of reserve capacity for irrigation (since these systems 
become plugged with silt), or deregulate sustained and manageable river flows for 
hydropower and transportation. Therefore, management and protection of forest resources 
are very important in Tai he. 

Repetto and Holmes (1983) argue that population growth and rising affluence in most 
developing countries are not the only pressure on resources. Commercialisation and 
changes in resource management - shifts of natural resources from the commons of a 
community to open-access resources - are two of the most important factors15. To a great 
extent, the changes of commercialisation and resource management involve the transition 
from closed regional systems to open ones. External input and export become important 
factors for a region facing resource depletion. In the situation of Taihe, we would like to 
stress the importance of political context for answering the question, which interactions 
between local and central governments played a very important role in forest depletion 
and protection. 

Since the foundation of the People's Republic of China, the country has a centrally-
planned political and economic system. Lothspeich and Chen (1997) delineate three 
systemic features of centrally-planned economies that threaten the environment: 
limitation of citizen participation in environmental issues, an obsession with growth and 
industrialisation, and promotion of a high material intensity of production methods that 
are at the expense of natural resources. The political transitions in China in the past 
decades produced profound influences on land use and environment in Taihe as well as in 
the whole Jitai Basin. Here, we focus our discussion on the impacts of forests only. 

During the early 1950s, the Chinese government issued a policy of land reforms, aiming 
at redistributing a large area of forests and land from a small number of landlords to a 
vast number of farmers, which greatly encouraged peasants to reclaim wasteland and 
expand cultivated land in hilly and forested areas. Although the forest area decreased to 
some extent, however, forest resources was generally under control, given that local 
people traditionally kept the habit of 'closing the mountain to feed the forests', which 
regulated activities of forest exploitation16. However, the traditional resources 
management had become lax when the agricultural co-operative movement was put into 
effect after 1958. Land-holding was changed from the individual to the collective 

The authors also conducted a simulation analysis, based on a simple renewable resource management 
model, to study the impacts of population growth accompanied by, and contributing to, either 
commercialisation, or breakdown of traditional resource management, or both. Commercialisation 
accompanied by the breakdown of traditional management systems also leads to rapid resource depletion, 
even without population growth. 

People in Taihe traditionally closed the mountains to protect the forests and young woods in particular; 
sightseeing-forests and shelter-forests in plains and hilly areas were closed for years; grown-up forests and 
fuel forests were closed in turn; precious species of forests and woods for seeds-collection were forbidden 
to be cut (Kang et al., 1993). 
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commune, and land-use decisions became a matter of national policy. Although it was in 
the name of the collectives, a large volume of forests changed from private property into 
open-access area. Under the directive of the Great Leap Forward as stipulated by the 
central government, Taihe was engaged in making steel and setting up a large number of 
indigenous furnaces for steel-melting all over its rural and urban territory. To provide fuel 
for steel-melting, 70,000 people of Taihe were sent into the mountains to cut trees and 
make charcoal. During five months, 425,000 m3 of wood, which is the equivalence of 
80,000 to 100,000 mu of forest, were burnt. In the same year, the natural generation of 
forest was only 268,000 m3. Consequently, in 1958 the amount of land covered with 
forests decreased by 2 per cent. However, the results of the steel-melting were very 
limited, due to its backward technology. On average, for producing one ton of iron or 
steel one had to burn 384 m3 of wood or 77 mu of forest. Driven by the rapid population 
growth, the forests shrank quickly in order to meet the needs for fuel and wood for 
residential construction. Although the government urged the planting of forests in face of 
the accelerated deforestation and its impacts on ecological degradation, the local people 
hardly paid serious attention to reforestation, except for meeting the political 
requirements of the officials. Moreover, because of the changes in demarcation of 
commune territories, local people unrestrainedly depleted the forests in the disputed 
mountain zones. With the forests being redistributed to individual peasant households 
after the introduction of the household responsibility production system in the late 1980s, 
peasants became land-use decision-makers. The initially existing collective limits on 
utilisation were then replaced by unregulated individual efforts to meet rising needs. 
Those who eagerly strove after wealth irrationally emptied the mountains or hills assigned 
to them and sold the yield on the market, because no clear regulations on land use were 
stipulated when the commune redistributed the land. As a result, Taihe's forest coverage 
decreased from 55 per cent in 1951, to 44.4 in 1961, and 31.3 in 1981. In 30 years, the 
forest coverage decreased by 23.7 percentage points, or 0.79 percentage points per year 
(Kang et al., 1993). 

Dramatic declines in forest coverage caused a regrettable environmental degradation. 
Relevant data are not available for Taihe. However, an investigation in its neighbouring 
Xingguo County, also located at Jitai Basin, provides some comparable evidence. Based 
on this investigation, carried out in 1979, its soil erosion area accounted for 60 per cent of 
the total area, and 64 per cent of the hilly and mountainous areas. The annual amount of 
soil erosion was 1,106* 104 tons, bearing 13.20* 104 tons of organic matter, 0.58*10 tons 
of nitrogen, 0.44*104 tons of phosphorus, and 41.00*104 tons of potassium, which 
resulted in à great degradation of land quality and a tremendous loss to the agricultural 
production. In order to control the worsening deforestation and soil erosion, the 
government formulated a series of policies to strictly regulate forest depletion and to 
reforest the mountains and hills. Moreover, with political reforms and decentralisation, 
local government and local people are more in the position of decision-maker, and 
seriously pay attention to the regional sustainability and regional well-being. Great efforts 
have been put into reforestation and ecological protection. More recently, an increase in 
forest coverage and the forest stock, as well as a reduction of soil erosion areas in the Jitai 
Basin could be observed. In the period 1979-1994, the total forest land and forest stock in 
Jitain Basin increased by 54.3 and 18.86 per cent, respectively. According to the statistics 
of Xinggou, the total soil erosion area decreased by 72.41 per cent (Chinese Group of 
Research Project on The Relationships Between Population Growth and Land Use, 1998). 

Therefore, population size of a region is not the only, sometimes not even the major 
source of'pressure on the land. To a great extent, external influences through external 
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input and export induce changes in the regional structural process. Commercialisation in 
many developing countries, and political directives from the central government in 
particular, affect Taihe's regional resources management system, which remarkably gave 
rise to a large amount of resource depletion. The volume of resource depletion could 
greatly exceed local people's primary requirements under the commercialisation regime. 
Centrally-planned political interference sometimes induces extraction of resources which 
may have little connection to the regional interests. Interactions between population and 
environment cannot be studied without taking into account the external political input. 

Taihe's agricultural production structure was greatly influenced by national political 
decisions in the past decades. Figure 7.13 displays the changes in composition of the 
sown area of Taihe from 1949 to 1995. Although grain was always the major product on 
the sown area in Taihe, the composition fluctuated from period to period. Before 1949, 
agricultural production was very poor. To provide people with subsistence to survive, 
grain accounted for more than 90 per cent of the total sown areas of Taihe in 1949 and 
1950. With the expansion of the volume of cultivated land and the growth of production, 
peasants could plant cash crops other than grain on their land, to feed not only 
themselves. Sown area for other crops (including cash crops, mainly edible oil and sugar
cane) reached more than 40 per cent of the total sown area in 1956-1957, which was the 
maximum in the history of Taihe. However, the Great Leap Forward in 1958 with its co
operative movement brought the collective to the position of agricultural decision-maker. 
Moreover, large numbers of workers were engaged in steel-making or construction of 
irrigation facilities. Little work or investment could be put in crops other than grain. More 
importantly, in the next 'three-difficult-years' 1959-1961, mainly caused by the false 
policies, wide-spread famines further forced peasants to put as much effort as possible in 
the production of food, in order to survive. Therefore, in the period 1958-1960 grain 
accounted for about 80 per cent of the total sown area of Taihe. When peasants survived 
the famine, an increasing volume of land was engaged in the plantation of cash and other 
crops. Furthermore, in 1961 a small plot of land was designated as a family plot, on 
which the individual peasant household could decide on the type of crop to be planted. 
Till 1966, this proportion fluctuated around 30 per cent. Since 1966, China experienced a 
period of extreme leftism. Grain production was put as the first priority in agriculture by 
the government. Other activities such as cash crops plantation, chicken raising, etc., were 
all criticised as capitalist and thus forbidden. Therefore, the proportion of other sown area 
was about 13 to 20 per cent only at the end of the 1960s. As the restrictions on cash crops 
plantation were eased in the 1970s, the area sown with cash crops quickly rose to about 
30 per cent again. Since the early 1980s, when the household responsibility production 
systems was introduced, most regions in China started to change the mono-cultural grain 
production structure and engaged more cultivated land in the production of more 
profitable cash crops. However, these changes could not be observed in Taihe, because 
Taihe was designated as a commercial grain production basis by the central government 
in 1983. As most of the former bases in the coastal areas experienced large-scale land 
losses due to industrial expansion and adjustment of agricultural production, the central 
government needed to develop new bases in the inland areas for compensating the losses 
in the coastal regions. During 1983-1985, the central and provincial governments 
invested about 10 million Yuan in improvement of irrigation facilities, application of 
high-yield crop species, and dissemination of agricultural technologies in Taihe. As a 
result, the proportion of are sown with grain was kept at more than 70 per cent of the total 
sown area. Although this proportion decreased in the 1990s, it was resumed to about 75 
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per cent in 1994-1995 when the government became aware of the grave challenges in 
face of China's capacity of self-support with grain. 

Figure 7.13 Composition of sown areas in Taihe, 1949-1995 

D grain I others 

Therefore, looking at the composition by land type of Taihe, the changes in land cover 
during the period 1979-1990 are quite limited (table 7.6). Agricultural cultivation is still 
the main land use type in Taihe. Actually, in contrast with the situation in 1979, the share 
of cultivated land had slightly increased in 1990. Moreover, for the sake of ecological 
protection, some wasteland and cultivated land had been converted into forest. So, also an 
increment in the proportion of forest land to the total land use in this period can be 
observed. On the other hand, the shares of water area and other types of land use 
(including industrial and urban-built areas) decreased. It is evident that Taihe has still a 
long way to go as far as industrialisation and urbanisation are concerned. 

land type 1979 1990 
km2 % km2 % 

forest 1,668 61.5 1,675 62.8 
cultivated land 498 18.3 502 18.8 
water 135 5.0 113 4.2 
other 413 15.2 378 14.2 
total 2,714 100.0 2,668 100.0 

7.2.3.2 GRAIN PRODUCTION AND CONSUMPTION 

Since 1949, grain production of Taihe has increased (figure 7.14). In the period 1949-
1994, total grain production increased by 370 per cent. Although population increased by 
170 per cent, grain production per capita increased from less than 280 kilograms in 1949 
to more than 500 kilogram (or by about 90 per cent). During the early 1950s, most of the 
increment of the grain production were due to the expansion of cultivated land, while the 
grain production per unit of land did not change very much. From the end of the 1950s till 
the 1970s, the increase in grain production was not significant. The quickest growth 
happened in the early 1980s, after the introduction of the household responsibility 
production system and the establishment of the commercial grain production basis: the 
total grain production increased by about 150 per cent. The grain production per capita 
reached the maximum of 513 kilograms in 1985. Although the total and the per land unit 
grain production were in a upward trend since then, the grain production per capita 
hovered around 500 kilograms. 
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Figure 7.14 Grain production in Taihe, 1949-1994 
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As there were no significant changes in the volume of grain-sown area since the mid-
1950s, most of the increase in grain production in Taihe was due to increases of grain 
production per unit of land, particularly after 1980. Due to its backward technology and 
fragile agro-ecosystem, grain production per mu in Taihe was below 100 kilograms, 
which was less than half that of the former Shenzhen Bao'an (table 7.7). Because of 
improvements in irrigation and growth of investment in labour, fertiliser, electricity, etc., 
the grain production per mu increased. However, this rise was not significant before the 
late 1970s. Grain production per mu in Taihe exceeded 200 kilograms in 1983, and 
reached a historical maximum of 260 kilograms in 1991. Table 7.7 shows that during the 
period 1949-1994 irrigation facilities in Taihe were greatly improved. The proportion of 
effectively irrigated area increased from 18 per cent only in 1949 to about 80 per cent in 
1994. The total amount of chemical fertiliser application increased by 410 times from 
1954 to 1994, and fertiliser application per mu by 466 times in the same period17. The use 
of electricity in agricultural production also increased by about 60 per cent from 1970 to 
1988. Accordingly, the proportion of stable-yield area shot up from about 18 per cent in 
1949 to 47 in 1994. Statistical analysis indicates that the total grain production of Taihe is 
not correlated to the grain-sown area, but highly related to fertiliser application per mu, 
proportion of effectively irrigated area, and size of agricultural labour force - the zero-
order correlation coefficients are 0.957, 0.908 and 0.915, respectively. Ninety-six per cent 
of the variation over time in the total grain production of Taihe can be explained by these 
three variables: 

Total grain production = 33,200 + 0.372 * kilograms of fertiliser applied per mu + 0.399 
* agricultural labour force + 0.270 * proportion of effectively irrigated area. 

Therefore, intensification was the main driving force behind the rise of grain production 
in Taihe. 

17 It should be noted that together with the increase of application of chemical fertiliser, the application of 
green manure and human and animal night soil decreased. E.g., the sown area of green manure crops 
decreased from 484,168 mu in 1966 to 210,000 mu in 1980, and further to 90,449 mu in 1988. The 
decrease of application of green manure and night soil has affected the organic content of the land and 
lowered the soil nutrients. Over-application of chemical fertiliser will induce environmental pollution. 
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T a b l e 7 .7 A g r i c u l t u r a l m o d e r n i s a t i o n in T a i h e , 1949-1994 
year chemical fertiliser electricity effectively irrigated area stable-yield area3 

( tons) kg/mu kWh/mu 10,000 mu % 10,000 mu % 
1949 9.72 18.13 9.72 18.13 

1950 9.79 17.94 9.79 17.94 

1951 10.05 13.88 10.00 13.81 

1952 10.15 13.11 10.14 13.10 

1953 14.95 18.30 11.44 14.01 

1954 110 0.13 15.17 18.03 11.60 13.79 

1955 213 0.25 15.37 18.21 11.77 13.95 

1956 212 0.24 16.30 18.53 12.56 14.28 

1957 266 0.30 17.08 19.21 13.19 14.83 

1958 585 0.68 20.18 23.52 14.53 16.94 

1959 112 0.14 21.47 26.03 14.74 17.87 

1960 1,111 1.33 24.72 29.65 15.84 19.00 

1961 372 0.45 25.73 30.88 16.57 19.89 

1962 1,060 1.29 26.33 31.96 16.69 20.26 

1963 1,150 1.38 29.31 35.07 19.23 23.01 

1964 2,964 3.56 31.17 37.46 20.08 24.13 

1965 6,385 7.73 32.50 39.36 20.53 24.86 

1966 9,563 11.60 33.18 40.26 20.95 25.42 

1967 6,165 7.51 34.08 41.5C 21.42 26.08 

1968 6,976 8.80 35.92 45.31 22.34 28.18 

1969 7,596 9.77 36.96 47.5e 22.82 29.36 

1970 18,078 23.72 37.87 49.7C 23.22 30.47 

1971 14,878 19.64 38.84 51.28 23.58 31.13 

1972 8,467 11.01 0.2c 41.09 53.42 24.84 32.30 

1973 7,981 10.4C 0.4E 41.81 54.47 25.11 32.71 

1974 16,211 21.2C 0.5S 43.68 57.11 26.19 34.24 

1975 6,525 8.6<l 1.46 45.42 60.11 26.83 35.51 

1976 8,258 10.9E 0.97 47.07 62.57 26.60 35.36 

1977 7,199 9.55 1.07 49.31 65.69 29.53 39.34 

1978 13,846 18.45 0.91 56.24 7 5 . 1 ' 30.57 40.82 

1979 16,057 21.51 0.70 58.04 77.76 30.75 40.24 

1980 21,370 28.78 0.58 55.60 74.87 31.29 40.22 

1981 27,733 37.36 0.8 55.39 74.6' 31.29 40.23 

1982 27,792 36.7 ' 1.8 54.93 72.56 30.62 40.45 

1983 28,718 38.06 4.66 54.96 72.84 31.12 41.25 

1984 29,360 38.90 5.3 55.04 72.93 31.30 41.47 

1985 23,527 31.25 6.43 55.04 73.1 31.30 41.58 

1986 26,925 35.80 8.12 55.04 73.18 31.30 41.62 

1987 26,607 35.38 9.67 55.48 73.78 30.30 40.30 

1988 25,787 34.36 13.89 55.52 73.97 31.50 41.97 

1989 29,134 38.83 55.72 74.26 31.73 42.29 

1990 33,398 44.54 56.39 75.20 32.53 43.38 

1991 37,716 50.33 56.69 75.65 32.83 43.81 

1992 42,619 56.97 57.75 77.19 34.03 45.49 

1993 43,898 59.26 58.39 78.82 34.68 46.81 

1994 45,215 61.03 58.44 78.89 34.85 47.04 

Note: a: area ensuring stable yields despite droughts or excessive precipitation. 
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The consumption level in Taihe is still low, in contrast to many developed regions in 
China. According to the latest available data on living expenditure of Taihe urban 
residents, they spent only 72.65 Yuan per month only in 1990, half the expenditure of 
Shenzhen residents in the same year. Due to their difference in economic development in 
the 1990s, the gap between the two regions must have widened recently. Moreover, the 
standard of living among Taihe rural residents is even much lower than that of their urban 
counterparts. Comparison between Jiangxi and Guangdong Provinces, to which Taihe and 
Shenzhen belong, indicates that rural residents of Jiangxi consumed much more primary 
grain products but much less animal-based food than their Guangdong counterparts in 
1996 (table 7.3). Actually, the level of economic development in Taihe is significantly 
lower than the average level of Jiangxi Province, while Jiangxi is a backward province in 
terms of level of economic development in China. Therefore, we can be sure that grain 
consumption per capita in Taihe is below the average national level. Even if it would 
reach the national average of 300 kilograms per capita per year, Taihe could still export a 
more than 200 kilograms per capita surplus of grain according to its current production 
level. Taihe apparently has contributed to the compensation of the grain production losses 
in the coastal areas, and has served the national socio-economic development strategy in 
terms of regional co-operation and complementation. 

Moreover, there still is rather much room for enhancement of grain production in Taihe. 
Its present production of 250 kg/mu is significantly below Shenzhen's 340 kg/mu, and 
even much lower than Japan's high level of 400 kg/mu. In fact, the very likely over-
reporting of the total production and the under-reporting of the amount of cultivated land, 
for the sake of the officials' political record, have caused an over-estimation of grain 
production per mu in Taihe. Therefore, the actual grain production level in Taihe is very 
likely lower than the reported 250kg/mu. The application of chemical fertiliser per mu and 
electricity use per mu in Taihe still are 1/4 resp. 1/1000 those of Shenzhen. Therefore, 
investment in agricultural production in Taihe still has a long way to go, and will 
considerably enhance its grain output. 

More importantly, the adoption of advanced scientific cultivation technologies and 
improvement of its agro-ecosystem may guarantee a bright future to Taihe's grain 
production. As a good example, the Comprehensive Scientific Mission to Southern 
Mountainous Areas of the China Academy of Sciences established a field station in 
Qinyangzhou at Taihe County in 1983. Before the establishment of this field station, 
Qinyangzhou was a extremely backward mountainous village, with no forestry, a lack of 
water, and a large amount of wasteland. Due to years of irrationally destructive extraction 
and cultivation, the agro-ecosystem was severely fragile so that 7 households only and 31 
people made a living on the land and suffered dramatic poverty. From 1983, scientists 
have put great efforts in studying the ecological characteristics, and have formulated 
comprehensive methods of exploration and control of land resources. Peasants were 
taught to plant woods and grass, to build up ponds and other irrigation facilities, and to 
plant multi-crop varieties fitting its agro-ecosystem, etc. In a period as brief as 7 years, 
this small village totally changed its appearance. Up to 1990, the forest coverage 
increased from less than 1% in 1983 to 61.3%; soil erosion became generally under 
control; and, more importantly, an increasing number of households and individuals of 
peasants moved in - there were 56 households and 269 persons in 1990, about 8 times the 
numbers in 1983. Although population increased quickly, per capita income increased by 
12 times in these 7 years, owing to the multi-crops production. Its grain production per 
mu increased from 114.5 kilograms in 1983 to 408 in 1990 (Qinyangzhou Comprehensive 
Exploration Field Station on Red Soil Hilly Land, 1991). During our field work in 
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Qinyangzhou, scientists of the field station confidently told us that if their experience 
could be spread to and adopted in other areas of Taihe and other regions in southern 
China, agricultural output and grain production could be significantly enhanced while the 
agro-ecosystem would be protected well. 

However, a remarkable uncertainty in future grain production of Taihe will remain. 
Although Taihe was designated as a commercial grain production basis by the central 
government, the disadvantageous position of its agriculture and particularly its grain 
production in terms of comparative economic profits discourages peasants and local 
government to fully engage in grain production. Given that local government should 
become more responsible for its financial expenses, most officials are eagerly striving for 
development of the more profitable industrial and commercial sectors. Increasing 
numbers of township and village enterprises have already occupied cultivated land, and 
will take more in the future. According to its long-term socio-economic development 
plan, Taihe will be upgraded as a city in 2000; up to 2010, the designed central town will 
be expanded from its present 6.5 km2 to 25 km2, and 11 new towns will be built up. 
Urban population will exceed 200,000, which will be about 35 per cent of the total 
population. Urbanisation will inevitably extract a large amount of the most fertile and 
most effectively irrigated cultivated land. The requirements of improving the housing 
condition of the growing population too will deplete land. 

From the consumption point of view, it is expected that with ongoing socio-economic 
development Taihe's total and per capita grain consumption will significantly increase in 
the foreseeable future. Duchin (1996) argues that, although much efforts have been put 
into environment-friendly alternative technologies, practically no systematic work has 
been done on changes in life-style. The pursuit of Western life-styles is deeply rooted, 
and gives many benefits. The dominant values, life-styles, and institutions of the rich 
market countries are emulated in other places. For the originators of these life-styles, 
these ways are familiar and predictable; for the imitators, they seem like a proven formula 
for modernity and success. It should not surprise if the affluent population of Taihe would 
change its dietary structure and consume more and more grain in the next decades. 
Increments in grain consumption and decrements in grain production, due to the 
shrinkage of cultivated land by the encroachment through industrial, urban, and 
residential expansion, will inevitably weaken Taihe's capacity of grain export. 

7.2.3.3 EXPANSION OF RESIDENTIAL LAND USE AND LAND FOR BURIAL GROUNDS 

Basing ourselves on our population and household projection in Chapter 6, we study the 
expansion of residential area in the forthcoming decades in Taihe. According to the.1995 
1% sample survey in urban Taihe, housing floor space per capita was only 6.99 m , and 
the average number of rooms per household was 1.46. Due to the small sample size, this 
investigation very likely underestimates the living space of Taihe urban residents. 
According to the statistics recorded by its county annals, the urban housing floor space 
per capita was about 9.0 m2 (Kang et al, 1993). However, all this still is much less than 
in Shenzhen - 22.5 m2 per capita and 2.44 rooms per household according to the sample 
survey in 1995, and 13.79 m2 per capita in the same year according to the statistical 
registration. Actually, living conditions of Taihe urban residents, according to the survey, 
are not only poorer than those in Shenzhen, but also than those in Jiangxi Province on 
average (19 m2 per capita, 2.23 rooms per household). Living conditions are correlated 
with Taihe's backward socio-economic development level. On the other hand, multiple-
storey houses accounted for 37 per cent in Taihe only, much less than that in Shenzhen 
(99 per cent) or even in Jiangxi Province (58 per cent). Therefore, less housing floor 
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space per capita doesn't necessarily mean less residential land per capita, given 
differences in intensification of land use. 

Considering the housing situation in the rural area of Taihe, some statistics from an 
investigation conducted in the late 1980s show that per capita housing floor space ranged 
from less than 20 to 37 m2, which is much higher than in the urban part of Taihe. 
Although their living condition in terms of light, sanitation, etc. is poor, the rural 
residents do enjoy more living space than the urban people. Moreover, residential land 
use in the rural area is much less economical and efficient than in the urban part. 
According to the investigation, average per capita land use for housing was 26.48 m in 
rural Taihe, while it was 12.45 m2 in its urban part (Kang et al., 1993). Therefore, in 1990 
residential land use was 34 hectares in the urban part, and 1,163 hectares in the rural part. 

Figure 7.15 Simulation of requirement of housing space in Taihe 

-Case I 
-Case II 
-Case III 
-Case IV 
-Case V 

2000 2020 2030 

If we assume that these figures of residential land use will remain constant in the future, 
and combine them with future population growth, we can project residential land use in 
the decades to come. In doing so, we are aware of land use efficiency through 
urbanisation. If the 1990 urbanisation level of 5.8 per cent 1990 would not change in the 
future, the increase of residential land use in Taihe based on its population growth is 
presented by Case I (figure 7.15). If the county would follow the plausible urbanisation 
process as assumed by us in Chapter 6 (see table A. 1.2 in the Appendix), we arrive at 
Case n in which population growth and urbanisation are taken into consideration. Given 
that housing space is more household-connected than individual-connected, it is 
important to take into account the expected changes in the number of households. 
Considering its rural and urban per capita land use for housing, its urbanisation level, and 
its average household size, land use for housing per household in Taihe in 1990 is 
estimated at about 125 m2. Assuming that this amount of housing land use will continue, 
and taking into account the increase of the number of households (Case HI), we reach 
another series of figures of residential land expansion in the coming years. Also assuming 
that the distribution of housing land use by household size will follow the Dutch 
experience in 1992 (see table 7.4), we arrive at Case IV which takes into account changes 
in household composition and increases of household numbers. In this Case IV, the 
distribution of housing land use by household size is: 92, 128, 127, 132, 150, 169, 151, 
186, 138, 214 m2 for 1- to 10+-person households, respectively. Combining the efficiency 
of housing land use due to the effects of urbanisation with this Case IV, we reach the final 
case - Case V. In Case V, the independent effect of urbanisation will decrease the 
housing land use per household from 125 m2 in 1990 to 120 m2 in 2000, 114 m2 in 2010, 
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107 m2 in 2020, 100 m2 2030, and 94 m2 in 2040. The simulation results are presented in 
Figure 7.15. 
From figure 7.15 we can see that, if the 1990 urbanisation level of 5.8 per cent would not 
change in the future (Case I), population growth will raise residential land use in Taihe 
from about 1,200 hectares in 1990 to 1,324 hectares in 2000, 1,554 hectares in 2020, and 
more than 1,700 hectares in 2040. If the county would follow the plausible urbanisation 
process, and'based on its expected population growth (Case H), there will be a significant 
reduction of residential land use contrasting to Case I: 1,230 hectares in 2000, 1,350 
hectares in 2020, and 1,290 hectares in 2040. In this case, there will be a slight decrease 
in land use for housing purposes after 2020, due to an increasing land use efficiency in a 
more urbanised setting. Because the expected rise in household numbers will be much 
more significant than the expected population growth, our simulation based on the 
changes in the number of households (Case EI) shows the greatest increase of housing 
requirement: in the coming 50 years, land use for housing will in this Case increase by 
123 per cent and reach 2,650 hectares in the year 2040. However, in the future there will 
be many more smaller-sized households, which use less residential land compared with 
the larger households. Therefore, Case IV shows that, after taking into account the 
expected changes in household composition by size, residential land use will be 
significantly less than in Case m in which only the number of households is heeded: it 
will increase by 97 per cent during these 50 years and reach 2,347 hectares in 2040. Case 
V, finally, which results from adding urbanisation to Case IV, is likely to be the most 
realistic: the future volume of residential land use will be higher than in Cases I and II 
which only consider the effects of population growth, but lower than in Cases m and IV 
which take into account the future numbers resp. composition by size of households but 
exclude the effect of increasing land use efficiency due to urbanisation. 
Therefore, household changes will play a more important role in the future residential 
land use of Taihe than changes in population. Urbanisation will enhance land use 
efficiency and consequently alleviate the sharp effects of the growth of land required for 
housing. Changes in household composition and urbanisation are closely related to the 
transitions in social values, cultural habits, life-styles, etc. Below, we would like to 
discuss another issue relating to transitions in social values and cultural habits which have 
importance for land use: land use for graveyards. 

In many regions of China, people traditionally have to make two important constructions 
in their whole life - one is to build a house for this world, for themselves and for their 
descendants, the other is to build a coffin chamber for the other world. People believe that 
finding a location with a good geomantic omen on which the tomb is built is not only 
important for the dead in the other world, but even more important for the good fortune of 
the whole family. The belief of ru tu wei an - 'it would not be safe until the deceased is 
buried in the land' - has prompted generation after generation to strive for building bigger 
and better graveyards for their deceased kin. With cultivated land becoming more and 
more precious, in many regions there exists a kind of 'competition' between the living 
and the dead in using cultivable land for graveyards. To protect the increasingly shrunk 
cultivated land, the Chinese government since the early 1950s has put great efforts to 
encourage people to yifeng yi su - 'change prevailing habits and customs' - and practice 
cremation. Because it greatly deviates from tradition, cremation is hardly done out in 
most regions, particularly in the rural areas. In some developed regions such as Zhejiang, 
Fujian and Guangdong Provinces, people who have become affluent are even more 
actively engaged in expanding the graveyards of their ancestors. Moreover, many of them 
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have already bought land and built tombs for themselves when they are still alive. 
According to some reports, Guangdong has about 400,000 of such 'tombs for the living'. 
At present, graveyards in China occupy more than 1 million mu of land, and annual wood 
consumption for making coffins is about 3 million nr (Mingpao Newspaper, 1998a). 
During our field work in the Jitai Basin and the Pearl River Delta, officials in charge of 
burial reforms stated that cremation is the second-most-difficult job of the government 
after family planning: the latter aims at control over the births, the former manages the 
dead. Some of these officials even deemed burial reforms to be more difficult than 
practising family planning. Through the hard work of the government, however, 
cremation has been accepted by many urban people. In 1996, the proportion of the dead 
that were cremated was about 34 per cent in China, with higher proportions in some big 
cities (e.g., some cities in the Pearl River Delta such as Guangzhou, Zhuhai, and Foshan 
had a proportion cremated of about 95 per cent, while it was less than 60 per cent in 
Shenzhen). In fact, cremation has been in use since 1956. To date, more than 100,000 
memorial gardens have been set up where ashes may be buried with free services for 
villagers in the vast rural areas. Between 1987 and 1997, thousands of hectares of land, 
millions of cubic meters of forest, and an estimated 1 billion-plus Yuan have been saved 
through cremation. More than 670 million hectares of cultivated land have been restored 
through the removal of more than 400 million tombs in recent years. About 37 per cent of 
the people who died in 1997 were cremated, after the State Council had issued a 
regulation to control funerals, aiming at popularising cremation in rural areas (Guo, 
1998). 

In Taihe, cremation has not been accepted by most local people. Almost all dead in the 
rural area are buried in the land, although some cremation is carried out in the urban 
town. Given that a burial tomb occupies 4-5 m2 of land in average, while a tomb for a 
cremated person takes about 1 m2 of land, and one coffin uses 0.3 m of wood, a 
transition from burial to cremation would save a large amount of forest and land. This can 
be proved by a simple simulation going as follows. 

Combining the projection of population growth as resulting from Chapter 6 with our 
assumptions on changes of life expectancy mentioned there, we calculate the age-specific 
numbers of deaths in Taihe in the coming decades. The reason for taking into account the 
ages of the dead is, that customarily only the grown-up dead should be buried in the land 
and have a tomb been constructed, although in some richer regions there now is an 
increasing number of infant dead too buried in land. We assume here that only the dead 
aged 10 or above will be buried in land and have tombs been constructed. Firstly, we 
simulate the situation in which there will not be cremations (Case I); secondly, we assume 
that all deaths will be followed by cremation (Case H); finally, we assume that 90 per cent 
of dead in the urban area will be cremated but no cremations will be conducted in the 
rural area, taking the increasing urbanisation level (as discussed in Chapter 6) into 
account (Case III). The simulation results are given in figure 7.16. If no cremations will 
be conducted (Case I), there will cumulatively be 90 hectares of extra land used for 
burying the dead. If all dead will be cremated (Case E), then the amount of land for 
building cemeteries will drop to some 20 hectares only. In Case HI, taking urbanisation 
into account, due to differences in cremation behaviour between the rural and the urban 
residents, the increase in burial grounds will be 70 hectares, which is about one quarter 
less than in Case I. Moreover, in Case I more than 60,000 m3 of wood will be 
cumulatively used for making coffins, while this will be reduced to 45,000 m3 in Case HI, 
suggesting a 35 per cent reduction compared with Case I. Given that 1 mu of forest land 
in Taihe can produce 4.5 m3 of wood, in Case I the wood cumulatively used for making 
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coffins will deplete 13,300 mu or about 900 hectares of forest. And the effects of 
urbanisation will reduce this kind of forest depletion, and protect 3,300 mu or more than 
200 hectares of forest from being damaged. 

Figure 7.16 Simulation of the cumulative need for burial ground and of 
wood used for coffins in Taihe 
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Therefore, social beliefs, values, and life-styles do have important impacts on land use 
and ecological protection. Facing the serious challenges in supporting the growing 
number of people, and providing them with more affluent ways of living, it will be 
absolutely necessary to prompt innovations of technologies and life-style. We do expect 
that social ingenuity, in terms of changes in institutions, cultural habits, social beliefs, and 
life-styles, will arise together with technological ingenuity in Taihe and in other regions 
of China. 

7.3 Environmental protection 
7.3.1 Grave challenges facing China's environmental protection 

Environmental pollution is a critical problem in many regions of China, and more 
recently the environmental situation is seriously deteriorating. According to some experts, 
China is the worst polluted country in the world. On the whole, right now the 
environmental condition of China resembles that of the developed countries in the 1960s 
when environmental pollution was gravest there (Shen, 1996). In general, environmental 
pollution centred around cities is still increasing, and now it creeps into the villages. The 
scope of environmental destruction is increasing, and so is its seriousness. More and 
more, environmental pollution and ecological destruction have become major restricting 
factors influencing economic and social development, and have become of great concern 
to the people. According to a recent nation-wide investigation into citizen's awareness of 
environmental protection, 56.7 per cent of the respondents deemed that environmental 
pollution is 'very serious' and 'rather serious'. People rank environmental problems at the 
fourth place, after poverty, backward education, and overpopulation (Mingpao 
Newspaper, 1999). As other opinion polls also suggest (e.g. Yang, 1996), water pollution 
and air pollution are the major concerns: 26.6 per cent of the public is mostly concerned 
with water pollution, while 29.4 per cent of the urban respondents and 23.9 per cent of 
the rural ones mostly worry about air pollution, which is much higher than about issues 
such as forest destruction, wildlife losses, desertification, sea pollution, etc. 
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Looked upon superficially, it seems as if people are mostly concerned about the problems 
only that touch them personally. However, we should look at this phenomenon from two 
perspectives. On the one hand, it is a natural process of development of environmental 
awareness, also experienced in other developed countries. As MacDonald (1998) points 
out, the concept of 'environment' has experienced an evolutionary process in Europe and 
the USA. Moreover, Edmonds (1998) refers to Kazou who has argued that guaranteeing 
water supply seems to be the primary pollution concern in countries with an annual per 
capita GNP of up to US$ 1,000. Once a society has reached the US$ 3,000 level in its per 
capita GNP, sewage becomes a consideration too, whereas waste disposal does not 
become a major concern until a per capita GNP of US$ 10,000 level has been reached. 
Therefore, the fact that water supply and air pollution are the major concerns in China 
today suggests some truth to this universal economic argument (Edmonds, 1998). On the 
other hand, that China's people are mostly concerned with water and air pollution is due 
to its extraordinary water constraints and special energy structure which induces 
enormous air pollution. 

China's per capita availability of water resources amounts to just 2,400 m , 25 per cent 
only of the world average. China ranks 121st in the world in terms of per capita water 
reserves. It is one of the 13 countries suffering from serious water shortage (Li, 1998). 
Moreover, the limited water resources are very unevenly distributed across the regions 
and over the seasons/years. In its monsoon climate, precipitation is concentrated in the 
summer months, while the year-to-year variation in precipitation is very high. This effect 
is most pronounced in the north where the average precipitation is far less than in the 
south and south-east. Droughts, floods, befouled flows, and water-shortage have long 
been integral to the Chinese experience, particularly in the northern areas. In fact, water 
was seen as a crucial agricultural life-giving component in the traditional Chinese culture. 
In general, where water quantity is low, water quality problems are more severe, due to 
the more intensive use of the water and its reduced capacity for self-cleaning (Nickum, 
1998). China's water supply perhaps poses the biggest environmental and health 
challenge. E.g., severe water shortage in the north of China has enforced people to dig 
wells for getting groundwater, to meet the requirements of both irrigation and industrial 
and residential use. Over-drafting of underground water has caused enlargement of 
underground funnels and severe surface subsidence in some areas. Some coastal cities in 
the north suffer from degradation of water quality due to sea water intrusion. According 
to a recent investigation, among 640 cities in China 300 suffer from inadequate water 
supply, causing an annual loss in industrial output of 230 billion Yuan; in rural areas, a 
water shortage of 30 billion m3 year diminishes grain output by 20 billion kilograms; 
some 60 million people endure the effects of long-term water shortages (Wang, 1998 ). 

In the meantime, an exorbitantly wasteful utilisation of water resources worsens the 
problem of water shortages. Agriculture, a major water consumer in China, swallows 80 
per cent of total national water consumption, but only 30 or 40 per cent of it is put into 
effective use. The recycling rate of water used in industry is 50 per cent only, while this 
figure is as high as 80 per cent in developed countries. Moreover, rapid industrialisation 
and urbanisation greatly make water use and wastewater emission increase, at a much 
faster rate than that of the development of the capacities of tapwater provision and 
wastewater treatment. Urban areas lack adequate sewage treatment facilities and release 
untreated wastewater into streams and rivers. The promotion of small- and medium-sized 
industries, particularly in rural areas, has created new jobs and has raised living standards 
throughout China, but the rapid growth of these factories has taken a heavy toll on the 
environment. E.g., more than a thousand industries directly discharge their polluted water 
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into the Huang River which constitutes 5 per cent of its average daily runoff. More 
serious, before 1997 hundreds of thousands of small paper, chemical, dyeing, leather and 
liquor factories discharged their untreated effluence into the Huai River and its tributaries 
and turned these rivers black/green. Seventy-five per cent of the river sections in the Huai 
River basin are seriously polluted and have lost all functions; millions of people cannot 
use drinking water from nearby; death rates are several times higher than elsewhere. 
According to the survey mentioned above, two-thirds of the country's rivers and 50 per 
cent of its underground water in cities are polluted nowadays. The area of cultivated land 
that is estimated to have been affected by water pollution or shortage increased from 
670,000 hectares in 1980 to 1.3 million hectares in 1990. The estimated crop losses, 
converted into grain equivalents, were 2 and 3.9 million tons, respectively (Nickum, 
1998). 
Rural areas are not only susceptible to pollution from industrial sources, but also from 
agricultural runoff tainted with chemical fertiliser and toxic pesticides. Increased use of 
chemical fertiliser and pesticides has brought additional problems: improper use of 
pesticides in particular can cause high concentrations of harmful chemicals in the water 
supply, leaving the local population at risk of outright poisoning as well as long-term 
health problems. 

Just as serious as water pollution, air pollution is another growing concern of the country. 
A recent study reveals that the area of China affected by acid rain (pH below 5.6) 
increased from 1.75 million km2 (or 18.3 per cent of the territory) in 1985 to 2.87 million 
km2 (or 29.2 per cent of China's land area) in 1993. More recently, it was estimated that 
40 per cent of China's land area is affected by acid rain (Liu, 1998). It has been estimated 
that China's acid rain problem results in farm losses of 1 billion US$ per year, and it is 
thought that this is a more serious effect than that of acid rain in the north-eastern United 
States or in Scandinavia (Lide, 1990). In southern and central China, acid rain has 
recently become a major problem (responsible for 16 billion Yuan of annual economic 
losses in 1991). The main cause is S02 emitted from the burning of 1.3 billion tons of 
coal annually, much of which is burned directly without any treatment. Another cause of 
air pollution is the high level of suspended particle matter, ranging from fine aerosols to 
large dust particles. In China, particles primarily are fly ash stemming from industrial and 
household coal combustion, dust, and results of soil erosion. Particles contribute greatly 
to eye and lung problems in China, where respiratory illness is the second leading cause 
of death. 

Solving China's air pollution problems is therefore impossible without developing 
alternatives to the current coal-abuse methods. However, decreasing overall use is 
unlikely, since coal provides roughly 70 per cent of China's energy, and there are not 
many economic alternatives. China's peculiar endowment with energy resources is the 
main reason. China ranks third in the world in terms of verified coal reserves, with 
roughly 115 billion tons (Gt) or one-ninth of the world's total. Moreover, most of China's 
coal has a fairly high heating content, with inferior lignite accounting for only a small 
fraction of all resources. This could be enough for nearly a century of extraction at the 
current rate. However, in contrast, at the end of 1996 a total of 3.3 Gt of China's proved 
oil reserve amounted to just over 2 per cent of the global total, enough for no more than 
two decades at the 1996 rate of extraction. Furthermore, the proved reserve of natural gas 
- the cleanest and most convenient fuel - in China is much smaller even, amounting to a 
mere 0.8 per cent of the global total. However, China has the world's highest potential for 
generating electricity from flowing water. This potential can never easily be developed, 
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for two reasons. Firstly, hydroelectricity has inherently higher capital costs than thermal 
power plants; secondly, expensive long-distance transmission links - needed to connect 
remote dam sites with populated regions - considerably add to the overall cost of 
hydropower. These fundamental realities determine that the dominance of coal in China's 
fossil fuel consumption is going to change very slowly only in the decades ahead. In fact, 
the share of coal has increased since the post-1979 modernisation. It provided about 72 
per cent of China's primary energy consumption in 1980, and it supplied over 76 per cent 
of the total in 1996 (Smil, 1998). Therefore, while the ratio of coal consumption has been 
declining in the world's energy consumption structure for approximately 50 years18, China 
is one of the very few countries left whose economic power is based on coal. From 1980 
to 1993, China alone contributed 81 per cent of the world's increase in coal output (China 
Daily, 1998a). 

This extraordinary dependence of coal combustion causes serious air pollution in China. 
According to the statistics, 90 per cent of the S02 of the smoke and dust, and 85 per cent 
of the C02 in the atmosphere of China come from burning coal (China Daily, 1998). 
Cleaner burning techniques, using a combination of higher-grade coal, washed or treated 
coal, and flue gas desulphurising equipment (scrubbers) are extremely costly. Industrial 
facilities, which produce the lion's share of China's air pollution, usually cannot afford 
these types of improvement. In Guangdong Province, e.g., small thermal power stations, a 
large proportion of them having coal-fired generators, generated 36 per cent of total 
installed capacity at the end of 1998. Most of them are in the prosperous Pearl River 
Delta and have undeniably played a significant role in helping to ease the power shortage 
during the 1980s when this region's rapid economic boom gave rise to an urgent demand 
for a large amount of electricity. But their low rate of combustion and lack of 
desulphurising equipment became unacceptable for the environmental protection experts 
in the 1990s. In 1998, they were responsible for more than 47.5 per cent of the 800,000 
tons of SO2 emitted in the province. As a result, Guangdong suffers the most serious acid 
rain in the country. With 71 per cent of its land territory being affected, the province loses 
4 billion Yuan a year to acid rain (Wang, 1999). 

Moreover, energy consumption in China recently increased very quickly and will show an 
even more considerable increase in the coming decades. Previous studies of energy 
consumption and economic growth in developed countries indicate an obvious linkage 
between energy consumption and economic development. Income elasticity of energy 
consumption in developing countries was estimated at about 1.71 to 1.90 in the period 
1950-198019, implying that energy consumption has increased more rapidly than income 
as a result of industrialisation (Tang and La Croix, 1993). At the moment, per capita 
energy consumption in China is a mere 900 kilowatt/hours or about one-third of the 
world's average20, although its total amount of energy generated ranks second in the 
world (Su, 1998). No country has ever maintained a high level of GDP when its per 
capita energy consumption was at a low level. Over a rather long time, energy was a 

Petroleum has gained dominance in the world's energy consumption structure. It accounted for 40 per 
cent of the world's total energy consumption in 1993. The share of coal decreased from 57.7 per cent in 
1950 to 30.5 per cent in 1970, and further to 27.5 per cent in 1993. For a rather a long time, petroleum and 
natural gas will remain the world's major energy sources. 

Income elasticity of energy consumption is defined as the percentage change in energy consumption 
associated with a 1 % change in GDP. 

It is believed that the official measurements of per capita energy consumption are somewhat biased 
downward, as about three-quarters of China's inhabitants live in rural areas and largely depend on non
commercial energy. 
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bottleneck hindering China's economic development. To achieve its rapid pace of 
economic development, China has put great efforts in expanding energy generation. Since 
1992, the bottleneck effect has been mitigated and the energy industry has shifted from an 
era of shortages to one of balance in demand and supply. However, further economic 
development and population growth will greatly increase the requirements of energy 
consumption. China's current per capita energy consumption stands at about one-
thirteenth of the American, and one-fifth of the Japanese level. If China attains the current 
Japanese level, which reflects a relatively efficient use of energy, this will mean nearly 
three times the current total energy consumption of the United States (World Resources 
Institute, 1988). With the great increment of energy consumption and difficulties in 
changing the coal-dominant energy structure, it will be a grave challenge for China to 
protect its atmospheric environment in the coming years. 

In addition to water and air pollution, other environmental problems such as solid wastes, 
noise, etc., remarkably affect people's lives and production, and have also increasingly 
attracted the public's attention. Below, we will specifically study the relevant 
environmental problems in Shenzhen and Taihe, and project their future trends taking 
into account population growth, household change and economic development, in order 
to shed light on the studies of China's environmental problems and their regional 
peculiarities, and provide some theoretical insights and policy implications. 

7.3.2 Environmental problems in Shenzhen and Taihe 

7.3.2.1 THE PAST AND THE PRESENT 

During the past less than two decades, Shenzhen's population increased by more than 
about 11 times (with 97 per cent of the growth contributed by net in-migration), GDP 
increased by about 150 times (among which industry output value increased by 1475 
times). In the same period, its proportion of urban population increased from less than 20 
per cent in 1979 to 75 per cent in 1995. GDP per capita increased by 14 times. In the 
same time, dramatic population growth, industrialisation, urbanisation, and increasing 
affluence of its residents also gave rise to tremendous increments of human activity 
emission. Figures 7.17a — c indicate that the volumes of the discharged waste gas, waste 
water and solid wastes of Shenzhen in the ten years from 1986 to 1995 shot up by 25, 5 
and 6 times, respectively (data for prior to 1986 not available). 

Part of these emissions came from production - mainly industrial activities, another part 
came from residential consumption and other human activities. It is difficult to precisely 
decompose total emission into these two parts. Available data show that, although both 
show an upward tendency, emissions by industries did not increase very much. In fact, 
facing the problem of environmental pollution, Shenzhen Municipality government 
gradually enhanced control over industrial pollution, which forced more and more 
enterprises to increase investments in improving equipment and reducing pollutant 
emissions, and to enhance the proportion of recycling use. The proportion of treated 
waste water increased from about 5 per cent in 1986 to about 25 in 1995, and the 
proportion of waste gas meeting standards for discharge increased too from less than 20 
per cent in the mid-1980s to about 99 in 1995. Therefore, except for solid wastes, the 
share of industrial effluence to the total wastes emission decreased from the early 1990s: 
waste gas by industry decreased from about 50 per cent in the late 1980s to about 20 in 
1995, and waste water by industry decreased from 15 per cent in the late 1980s to about 
10 in 1995. However, population increase and growing per capita consumption produce a 
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remarkable quantity of untreated wastes going into the environment, to a great extent 
cancelling out the efforts of industrial pollutant control. 
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Figure 7.17a Waste gas in Shenzhen 1986-1995 
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Figure 7.17b Waste water in Shenzhen, 1979-1995 

Figure 7.17c Solid wastes in Shenzhen, 1986-1995 
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A simple statistical analysis demonstrates that the volume of wastes emission is 
significantly related to the variables GDP, industrial output value (IOUT), agricultural 
output value (AOV), government revenue (GR), residential bank balance (RBB) and 
population (POP). In more detail, it turns out that waste gas is related most to industrial 
output value (zero-order correlation coefficient = 0.9445), while waste water is correlated 
most with population (zero-order correlation coefficient = 0.9868) and solid wastes has 
the highest correlation coefficients with GDP and population (0.9902 and 0.9859). 
Regression analysis indicates that industrial output value and government revenue are the 
predictors for waste gas, population and industrial output value are the predictors for 
waste water, and GDP and population are the predictors for solid wastes (see table 7.8 for 
the details). Therefore, industrialisation plays a more important role in the increment of 
waste gas and waste water emission, population increase bears more importance in waste 
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water and solid wastes discharge, and increasing affluence (concerning GDP) is directly 
related with solid wastes production (mostly residential garbage21). 

Table 7.8 Prediction models for waste emission in Shenzhen 
dependent variable: waste gas (R = 0.9649) 

B std. error beta t sig 
(constant) 1734.8704 1442.9059 1-2023 0.2683 
IOUT 55.1176 8.3837 2.1739 6.5744 0.0003 
G R -0.0402 0.0106 -1.2586 -3.8062 0.0067 

dependent variable: waste water (R = 0.9904) 
B std. error 

(constant) 1466.7580 1517.0137 
POP 0.0047 0.0011 
IOUT 6.4837 1.8736 

dependent variable: solid wastes (R2 = 0.9959) 
B std. error 

(constant) 425.9147 566.4049 
GDP 7.4858 1.1800 
POP 0.0022 0.0004 

beta 

0.5558 
0.4497 

t 
0.9669 
4.2770 
3.4605 

sig 
0.3658 
0.0037 
0.0105 

beta 

0.5595 
0.4482 

t 
0.7520 
6.3440 
5.0818 

sig 
0.4766 
0.0004 
0.0014 

Table 7.9 Environmental monitoring in Shenzhen, 1982-1995 

year 

atmospheric environment 

so2 
mg/m 

1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 

NOx 

mg/m 

ashes 

tons/KM' 
.month 

TSPa 

mg/m pH % acid 
rainb 

0.010 
0.010 
0.010 
0.010 
0.020 
0.013 
0.016 
0.005 
0.004 
0.007 
0.007 
0.006 
0.008 

0.010 
0.030 
0.040 
0.040 
0.046 
0.048 
0.070 
0.085 
0.037 
0.048 
0.120 
0.067 
0.073 

5.00 

5.40 
7.02 
7.42 
7.92 
6.70 
7.93 
9.32 

11.14 
8.84 
8.17 

0.158 
0.119 
0.206 
0.197 
0.154 
0.143 
0.130 

5.95 
5.49 
5.10 
5.40 
5.33 
5.13 
4.87 
5.25 
5.02 
5.15 

acoustic environment 

community (Leg) 

dB (A) standard' 
(%) 

road (Leg) 

dB (A) standard 

(%) 
50.0 71.0 
62.0 72.8 
56.6 70.4 

9.5 60.3 51.0 73.0 42 

37.7 60.6 35.8 70.0 42.6 

48.0 60.6 70.0 45.2 

20.9 62.5 38.2 73.7 6.8 

34.6 61.3 49.5 73.3 28.1 

41.5 62.1 44.0 74.4 7.5 

66.6 62.3 38.6 76.0 4.7 

35.9 63.0 38.6 74.7 7.7 

58.0 60.8 38.8 73.6 13.4 

54.8 61.2 32.7 73.7 10.5 

Note: a: total suspended particles 
b: proportion of acid rain to the total amount of rain 
c- proportion of the monitoring areas meeting the standards of noise-control set by the State 

Environmental Protection Bureau - 60 dB for the community, 70 dB for the transportation arteries. 

21 It is the experience of cities in the ESCAP region that low-income countries (such as India and 
Bangladesh) generate 0.4 to 0.7 kg of solid wastes per capita per day, middle-income countries (such as 
Malaysia and Thailand) generate 0.5 to 1.0 kg of solid wastes per capita per day, and Ingh-mcome countries 
(such as Japan and Singapore) produce daily 0.8 to 1.5 kg of solid wastes per capita. Waste charactenst.es 
also vary with the economic level of the cities. In high-income cities, domestic solid waste contains a bigger 
fraction of combustible materials such as paper and plastic, whereas waste from low-income cities contains 
a bigger fraction of material that can be composted, mainly food wastes and other biodegradable material 
(Khan, 1994). Daily per capita amount of solid wastes by residents in Shenzhen has increased from 0.7 kg 
in 1986 to 0.8 kg in 1990, 0.9 kg in 1992, and 1.03 kg in 1995. 

http://charactenst.es
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Given the tremendous increase of wastes emission and the lagging cleaning efforts, 
environmental quality of Shenzhen is in danger of degradation. According to the 
environmental monitoring, Shenzhen's atmospheric and acoustic environments have 
gradually deteriorated (table 7.9). Noise is increasing, both in neighbourhoods and 
alongside transportation arteries. In the early 1980s, the acoustic environment of 
Shenzhen was close to, or higher than the standards of noise-control set by the State 
Environmental Protection Bureau (SEPB). In the mid-1980s, about 50 per cent of the 
monitoring areas in the community, and 42^15 per cent in the transportation arteries still 
met the standards, whereas this figure dropped to some 30 resp. 20 per cent or less in the 
mid-1990s. 

Figure 7.18 Energy consumption structure in Shenzhen, 1983-1995 
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The amount of Nox and ashes falling down on the ground per month out of the 
atmospheric environment significantly increased from the early 1980s to the mid-1990s. 
The total amount of suspended particles increased in the early 1990s, but decreased 
afterwards. The component of SO2 in Shenzhen is rather low, and always met the 
standard set by the SEPB (0.6 mg/m3). Actually, this low level of S02 has always be the 
pride of Shenzhen in terms of environmental protection. This is closely related with its 
energy consumption structure. Usually, the contents of S02 in the air mostly results from 
coal combustion. However, traditionally Shenzhen is a region with a low proportion of 
coal consumption. In the early 1980s, its coal use was only about 30 per cent of its total 
energy consumption, while petroleum accounted for about 55 per cent (figure 7.18). The 
share of coal continued to decrease to about 20 per cent in the mid-1980s, and to about 4 
per cent in the early 1990s22, while from the early 1980s to the early 1990s the share of 
electricity increased from 12 to more than 30 per cent, that of natural gas from 2 to about 
10 per cent, and that of petroleum remained at about 55 per cent. A low level of coal 
consumption enables Shenzhen to keep a very low level of S02 emission, in contrast with 
most cities in China. However, even though the proportion of coal consumption did not 
increase, or even significantly decreased, the dramatic increment of total energy 
consumption in Shenzhen made the absolute volume of coal combustion increase from 
64,000 tons in 1983 to 157,000 tons in 1993 and 973,000 tons even in 1995, while all 
other types of energy consumption increased even more profoundly. More importantly, 
the current problems of Shenzhen's atmospheric pollution mainly stem from the 

22 Since 1994, the Ma wan Thermal Power Plant which uses coal for fuel started to run in Shenzhen. The 
proportion of coal consumption increased significantly from about 4 per cent in 1993 to 16.5 per cent in 
1994 and 17.7 per cent in 1995. 
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tremendous increment in the number of automobiles, which produce a large amount of 
NOx. In 1983, Shenzhen had 17,440 automobiles. Up to 1995, this number shot up to 
256,745, which means an increase by about 14 times, or a 114 per cent increase per year. 
This rapid rise in the number of automobiles considerably contributed to the deterioration 
of the atmospheric and acoustic environment in Shenzhen. More serious is the fact that 
combustion of petroleum for industrial, residential and transportation purposes has 
emitted a large volume of CO. Records of CO monitoring results have seldom been 
issued, however, and many environmental specialists believe that in Shenzhen the air's 
contents of CO should be the most serious atmospheric problem. 

A typical outcome of air pollution is acid rain. The monitoring results in Shenzhen show 
that acid rain became a problem in the mid-1980s. In 1986, the pH value of the rain in 
Shenzhen was still within the normal range (5.9, higher than the 5.6 acid rain standard), 
and the volume of acid rain accounted for only 9 per cent of total precipitation. Since 
then, acid rain has more and more become a serious problem: the pH value of the rain 
decreased to 5.3 in 1990, and even to 4.87 in 1992; the proportion of acid rain increased 
to 40-66 per cent in the 1990s. Nevertheless, air pollution is a problem but not as serious 
as in many other regions with rapid economic development. In contrast to other cities in 
the Pearl River Delta and in Guangdong Province, acid rain is not the most serious in 
Shenzhen. The monitoring in the main cities of Guangdong reveals that average pH 
values of precipitation were 4.96, 4.61, 4.93, 4.85, and 4.89, respectively, in the years 
1991 to 1995. 

Compared with atmospheric and acoustic pollution, water condition is the most critical 
problem in Shenzhen. Located in the sub-tropical zone, the city has abundant 
precipitation. However, Shenzhen is one of the seven cities in China who suffer the most 
serious problem of water shortage. The reasons for this problem are manifold. Its 
geological structure is not favourable for sustaining and containing underground water. 
Therefore, this area depends on the runoff of ground rivers. Over many years, local 
people have enjoyed abundant precipitation, exploited water from the network of criss
crossing waterways, and built up tremendous different-sized reservoirs and ponds. The 
network of waterways not only provided enough water for the local people, but for many 
years also more than 70 per cent of Hong Kong's water use. Since the establishment of 
the SEZ, Shenzhen has expanded its reservoirs, or built new large-scale ones, such as 
Shenzhen Reservoir, Siyan Reservoir and Xili Reservoir, and constructed the Dongshen 
canal diverting Dongjiang River to supply Shenzhen's water use. Due to its rapid 
population growth and economic development, water supply is facing a big challenge. 

However, the most important reason for water shortage in Shenzhen comes from water 
pollution. A large volume of untreated waste water from residential and industrial sources 
is emitted into the rivers, and fundamentally changes the appearance of the waterways in 
Shenzhen. According to some investigations, the establishment of the SEZ has seriously 
polluted three rivers: Dasha River, Buji River and Shayuyong River. These rivers were 
originally limpid and clear, provided drinking water for people close-by, and especially 
provided a living to the fishermen in the fishing-village. They were seriously polluted by 
the industrial plants, by residential emissions of waste water, and by solid wastes. 

The most polluted river is the Shenzhen River - the biggest waterway in Shenzhen, and 
the border between Shenzhen and Hong Kong. It was polluted in the 1970s, when Hong 
Kong's economic development took off. A big amount of untreated waste water caused 
by industries, feeding farms, and residential use from the Hong Kong side turned the 
Shenzhen River from a clear and fishing course into a dark, smile stream. Until 1983, 
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according to an investigation, Hong Kong contributed more than 80 per cent of the waste 
water and 57 per cent of the pollutant contents poured into the Shenzhen River from the 
south. Since then, Hong Kong started a new era of economic development, and gradually 
moved out polluting industrial plants and feeding farms, consequently decreasing the 
volume of pollutants into the Shenzhen River. However, most of its kicked-out polluted 
industries and feeding farms found a new location in Shenzhen and other cities of the 
Pearl River Delta, and continue their contribution to the pollution of the Shenzhen River, 
just changing to another side, from the south to the north. Moreover, dramatic population 
increase (mainly due to migration) in Shenzhen produced much more waste water and 
polluted the Shenzhen River to an even more serious degree. As Shenzhen gradually 
faced environmental challenges and enhanced its criteria for pollution control of 
industries, these enterprises moved out of Shenzhen and restarted in neighbouring 
Dongguan, to the north. Given that most of the branches of the Shenzhen River and of 
other rivers in Shenzhen run from Dongguan into Shenzhen and further to Hong Kong, 
the pollution is still perplexing Shenzhen, and Hong Kong as well. This is a typical 
instance of border-crossing pollution and a good example of regional interactions in 
economic development and environmental protection. 

To a great extent, Shenzhen and many other cities in the Pearl River Delta opted for the 
type of attitude of 'pollute now, pay later'. It was only after environmental pollution 
reached a critical degree, and after the capability to pay the costs of environmental 
cleaning had grown because of the level of economic development reached, that 
government and entrepreneurs started to be willing to pay. However, the first step of 
pollution treatment is still limited to industries. Residential pollution control and 
treatment still lag behind. Investigations on water pollution indicate that pollutant 
contents like metals mainly stemming from industries are few, the main problem being 
organic pollution mostly resulting from residential emission. According to the monitoring 
in the Shenzhen Reservoir, which provides 40 per cent of Shenzhen's water consumption 
and annually supplies 690 million tons of water to Hong Kong, its water quality is 
seriously and increasingly polluted (table 7.10). In 1987 and 1988, it was still marked as 
'clean'. Around 1990, the pollution index skyrocketed from 0.058 in 1988 to 1.73 in 
1995: the elements N, P, N-NH3, and oil increased most, and the colon bacillus also 
increased by 287 times. Moreover, the monitoring also shows that the contents of the 
(mainly industrial) emission with heavy metals, phenol, mercury, a.s.o. are very low and 
within the standard range. But most of the pollutants are caused by residential daily 
discharge. 

Table 7.10 Monitorin » water quality of Shenzhen Reservoir , 1 9 8 7 - 1 995 

year N P N-NH3 CODMn BOD5 colon bacillus oil pollution index 

mg/m3 mg/m3 mg/m3 mg/m3 mg/m' no./ m mg/m3 

1987 0.98 0.03 0.21 2.21 1.34 1,265 0.02 0.088 

1988 1.27 0.04 0.13 2.03 1.23 8,855 0.02 0.058 

1990 1.49 2.00 0.73 0.55 0.73 8,500 0.30 

1991 1.98 2.40 0.20 0.58 0.63 22,447 0.01 0.740 

1992 2.64 3.20 0.82 0.68 1.03 21,587 1.20 1.230 

1993 2.40 2.04 0.68 0.52 0.93 21,936 2.00 1.100 

1994 2.49 3.20 1.60 0.75 1.03 653,955 2.60 1.400 

1995 3.25 4.40 2.32 0.78 1.23 364,604 2.00 1.730 

The population is growing rapidly, and increasing numbers of affluent residents consume 
more and more water per capita (figure 7.19). In 1983, per capita residential annual water 
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consumption was estimated at about 22 m3 annually. Consumption greatly increased to 
about 71 m3 in 1986 and about 90 m3 in 1995. The total amount of waste water by 
residential consumption increased by 42 times, but the capacity of waste water treatment 
was still lagging. Consequently, less than 10 per cent of residential waste water only is 
treated before being emitted into the rivers. Moreover, large numbers of temporary 
population members built their slums and squatters alongside the rivers or besides the 
reservoirs, and polluted the water bodies with their daily emissions. Some of them even 
raise pigs, chickens or ducks, directly extracting water from the rivers and reservoirs and 
discharging the wastes into them. The floating population faces the challenges of making 
a living, while their roles in this region are not clear, so that they feel less responsibility to 
protect the environment. Their irrational conduct plays a critical role in several types of 
pollution, among which water pollution. 

Water quality directly relates to the health of human beings. Water pollution in the Pearl 
River Delta, particularly in the waterways of Shenzhen which provide more than 70 per 
cent of Hong Kong's water supply, does not only worry people in Shenzhen or the Delta, 
but also the Hong Kong government and residents. A investigation by Hong Kong 
scientists and journalists turned out that the stream of Dongjiang River, which is the main 
source of Shenzhen's and Hong Kong's water consumption, is as dirty as toilet flush. The 
Water Department of Hong Kong has increased 7 times the costs of controlling water 
quality (Mingpao Newspaper, 1998b). Shenzhen Municipality government has also put 
great efforts in water quality control. Up to early 1999, the capacity of waste water 
treatment increased to 600,000 tons, and the amount of actually treated waste water 
reached 400,000 tons, accounting for about 36 per cent of the total waste water emission. 
This year, 500 million Yuan will be invested in waste water treatment by the municipal 
government. 

Figure 7.19 Annual per capita residential energy and water consumption, 
1986-1997 
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Data on environmental protection and environmental pollution are not available for 
Taihe. From the relevant statistics, it seems that environmental pollution in Taihe is not a 
serious problem yet. Some data are available for Jiangxi Province, Jian Municipality and 
Ganzhou Municipality. The former two are the super-ordinate administrations of Taihe at 
the provincial and prefectural levels, respectively, while the latter is a neighbour of Taihe, 
part of its territory also being in the Jitai Basin. We believe that the environmental 
condition demonstrated by these statistics can indicate the situation in Taihe to some 
extent. Table 7.11 shows that wastes emissions in Jiangxi Province and in Jian and 
Ganzhou Municipalities were rather stable over time. Although some of them in some 
regions (e.g. waste gas and solid wastes by industries of Jiangxi) slightly increased, other 
types in other regions (e.g. waste water by industries in Jiangxi, solid wastes by industries 
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in Jian) might have decreased. The proportions of wastes treated are very low in all three 
regions. E.g., the proportion treated of waste gas was about 20 per cent or less in Jianxi 
and Ganzhou, and less than 10 in Jian. The proportion of waste water from industries 
meeting the standard was less than 50 per cent in Jiangxi and Ganzhou, and less than 30 
in Jian. These regions, Jian in particular, are still extremely backward rural regions. 
Environmental pollution caused by industrialisation and urbanisation is not as apparent 
and critical as in Shenzhen and other developed regions in the coastal areas. Therefore, 
the requirement and severity of environmental protection have not been urgent yet. These 
regions have not yet felt the importance of controlling pollutant emissions and of treating 
them before discharge. And the land in these regions has not been as high-valued as in the 
developed regions. A large amount of land was occupied by solid wastes. This problem is 
more serious in Ganzhou where township and village enterprises (TVEs) experienced a 
quick development. Most of the TVEs were established by the towns, villages, or 
individual villagers, using their own land, which usually was not included in the costs, or 
the costs were underestimated. Land occupied by solid wastes was also not a serious 
concern. 

Table 7.11 Wastes emissions in Jiangxi, Jian and Ganzhou, 1988-1995 
year waste water waste gas solid industrial wastes 

sum by industry meet 
standard 

sum treated sum occupied 
area 

10,000 tons 10,000 tons % 100 million 
m3 

100 million 
mJ 

10,000 tons 10,000 m2 

Jiangxi Province 

1988 117,500 81,797 51.25 1,608 15 3,234 3,847 

1989 111,194 81,458 51.21 1,642 18 3,238 2,187 

1990 103,409 77,123 51.78 1,660 19 3,199 2,254 

1991 99,183 76,028 41.21 1,816 16 2,984 2,301 

1992 103,902 74,661 45.60 2,007 14 3,398 2,177 

1993 104,763 70,685 42.74 1,983 19 3,289 2,351 

1994 103,900 67,119 47.80 2,300 23 3,506 2,825 

1995 106,100 66,900 45.25 2,645 3,669 

Jian Municipality 
1991 7,628 6,619 28.92 61.6 5 88.8 149.6 

1992 8,864 5,910 22.99 51.2 6 86.3 23.8 

1993 8,902 6,427 20.16 48.4 9 83.6 24.6 

Ganzhou Municipality 
1991 9,922 6,715 48.43 29.6 34 463.3 418.5 

1992 12,301 8,180 27.98 34.3 14 278.5 548.4 

1993 10,074 5,954 40.38 53.1 14 163.0 506.4 

In general, environmental pollution is not serious in the Jitai Basin. We compare the 
wastes emissions per km2 of area in the Pearl River Delta and in Jian Municipality, which 
contains the greater part of Jitai Basin and the entire Taihe County. The average wastes 
emissions per km2 of area in the Pearl River Delta are all remarkably higher than those in 
Jian Municipality: 120 times for waste gas, 30 times for waste water, and 9 times for solid 
industrial wastes (figure 7.20a). With less emitted wastes, Jian people enjoyed a cleaner 
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environment than their counterparts in the Pearl River Delta. However, from another 
viewpoint, people in the Pearl River Delta are more carefully treating the wastes 
emissions and protecting their environment. If we compare their wastes emissions per 
10,000 Yuan of agricultural and industrial output value (AIOV), we obtain a converse 
picture in contrast to wastes emissions per unit of area. The per 10,000 Yuan AIOV 
wastes emissions are much higher in Jian than in the Pearl River Delta: 2 times for waste 
water, 6.4 times for waste gas, 9 times for solid industrial wastes (figure 7.20b). 

Figure 7.20a Comparison of wastes emissions in the Pearl River Delta and 
Jian Municipality (per sqare kilometre of area), 1993 
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Figure 7.20b Comparison of wastes emissions in the Pearl River Delta 
and Jian Municipality (per 10,000 Yuan output value), 1993 
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Although all this has not yet resulted in seriously environmental pollution because of the 
extensive methods of wastes emissions in the Jitai Basin given its low level of 
industrialisation and urbanisation, its government should be alert to enhance the 
technologies of production and of wastes treatment. Industrialisation and urbanisation are 
expected to accelerate in the Jitai Basin and in Taihe in the coming decades. As we 
projected in Chapter 6, population growth in general, and growth of the labour force in 
particular, will be very evident in Taihe. The proportion of working age people to the 
total population in Taihe will expand from 59 per cent in 1990 to 68 in 2020, 66 in 2030, 
and 64 in 2040. To increase people's standard of living, and to provide work 
opportunities for the large amount of labour force, are great challenges facing Taihe 
County. The limited and still shrinking amount of cultivated land has become 
increasingly weaker in providing affluence and generating jobs for local people. Some 
proportion of the working age population will continue to take the route to the coastal 
developed regions and find a job there, However, many developed regions like Shenzhen 
are striving to upgrade their industrial structure by gradually excluding labour-intensive 
enterprises and developing capital- and technology-intensive ones. Therefore, the amount 
of low-skilled jobs offered to labourers from other regions will remarkably be reduced. 
Underdeveloped regions such as Taihe have to develop their own industries and provide 
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more jobs for their own people. It will be very likely that the enterprises kicked out by the 
developed regions will find a new location in the underdeveloped regions. Will these 
underdeveloped regions repeat the path chosen in the past and present time by the 
developed regions in China? The answer is: this is quite possible. However, this would 
mean that an even more serious situation of environmental pollution will occur in China, 
given that China has already been facing critical environmental problems, and the fragile 
ecosystem will have to contain much more pollutants. This would not be a very wise 
choice. 

It could easily be that industrialisation in Taihe will take place with flourishing TVEs that 
produce in resource- and labour-intensive ways, with high waste emissions and highly 
polluting. According to a national investigation undertaken by the SEPB, the Ministry of 
Agriculture, the Ministry of Finance, and the State Statistical Bureau in 1996-1997, the 
TVEs in China have rapidly grown since 1990. Their share in the gross national industrial 
output value rose from 23.8 per cent in 1989 to 45 in 1995. Simultaneously, discharges of 
pollutants by them rapidly rose. The contents of COD in the waste water discharged by 
TVEs was 6.7 million tons, accounting for 46.5 per cent of the national total. The 
generation of solid wastes by TVEs was 410 million tons, accounting for 38.6 per cent of 
what the country in total generated in 1995. The emissions of SO2, soot, and ashes and 
dusts by TVEs in this year were 5.49, 9.93, and 13.58 million tons, respectively, 23, 56, 
and 182 per cent more, respectively, than in 1989. The shares of these pollutants 
generated by TVEs to the total national industrial emission were 28.2, 54.2, and 68.3 per 
cent, respectively (SEPB et al., 1997). This increase of pollution is to some extent due to 
the fact that TVEs started flourishing in some inland provinces after the national 
economic development strategy shifted its focus from the coastal areas to the central and 
western areas. In general, Taihe has not greatly been affected by this strategy shift yet. 
However, the influence can come very soon now, given that the opening of the Beijing-
Kowloon railway will remarkably increase the accessibility of Taihe from outside, and 
local government has stipulated and started to implement a socio-economic plan of quick 
industrialisation and urbanisation. Accordingly, Taihe will soon face the challenge of 
environmental protection, while before it had to cope with the problem of agro-ecosystem 
degradation. 

Is it inevitable that the take-off of economic development, industrialisation, and 
urbanisation will result in serious environmental pollution? Are the environmental 
problems experienced by some developed regions avoidable in Taihe and other 
underdeveloped regions? Our studies in the Pearl River Delta hint at a positive answer. 
Zhuhai is one of China's SEZs established just after Shenzhen SEZ. The municipal 
government of Zhuhai has given priority to environmental amenities and environmental 
protection from the very beginning of the establishment of the SEZ. In the process of 
importing industries from outside, mainly from Hong Kong and Taiwan, many heavily 
polluting enterprises were refused by Zhuhai and had to find their new location in other 
cities in the Delta or elsewhere. The local government also stipulates and implements 
strict environmental monitoring policies towards the enterprises within its territory, and 
invests comparatively more capital and technology in reducing, curbing and treating 
waste emissions generated by industries and residential consumption. Consequently, the 
environmental situation in Zhuhai is much better than in other cities in the Delta, while its 
economic growth rate is not low. Table 7.12 shows that the ratios of Zhuhai to five other 
cities in the Delta with respect to several aspects of population growth and economic 
development are all above 1, while the ratios for several environmental pollution 
indicators are all below 1. This means that although Zhuhai experienced a higher 
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population growth and a more rapid economic development than the other cities on 
average, its environmental situation is not as serious as in the latter. Therefore, it is 
possible for Taihe to choose a good strategy for developing its economy while protecting 
its environment from pollution. 
Table 7.12 Comparison of economic growth, population growth, and indices of 

Zhuhai the other five cities ratio 

(1) ~W (1)/(2Ï 

1.economic growth per capita (Yuan) 
GDP, average, 1990-1995 11,690 8,080 1.4468 

total growth rate 256.3% 190.3% 1.3468 
IAP, average, 1990-1995 18,980 15,370 1.2355 

total growth rate 305.7% 226.4% 1.3507 
gov. Rev., average, 1990-1995 1,075 789 1.3625 

total growth rate 143.5% 112.2% 1.2796 
savings, average, 1990-1995 6,360 5,590 1.1377 

total growth rate 375.9% 261.3% 1.4387 

2. population growth 
annual increase rate of permanent residents, 1980-1995 3.64% 1.78% 2.0449 
annual increase rate of total population, 1986-1995 7.88% 4.88% 1.6148 

3. indicators of environmental pollution 
waste water per capita (tons), average, 1990-1994 70.35 84.14 0.8361 
waste gas per capita (m3), average, 1990-1994 10,074.7 15,564.1 0.6473 
waste residue per capita (tons), average, 1990-1994 0.139 0.298 0.4664 

relative indexes of air pollution (averagi ; 1991-1995) 

so2 
0.27 0.658 0.4103 

Nox 
0.56 0.736 0.7609 

floating materials in the air 0.42 0.798 0.5263 

dash falling down on the ground 0.59 1.114 0.5296 
total 1.84 3.306 0.5565 

relative index of sea water pollution where the river 
enters the sea, average 1991-1995 1-48 1.75 0.8457 

noise indexes (dB), average 1991-1995 
road 
residential community 

71.32 73.348 0.9723 
58.66 60.528 0.9691 

Notes: (1) The other five cities are Shenzhen, Guangzhou, Dongguan, Zhongshan, and Foshan. 
(2) Total growth rates (%) are computed as the difference between the indicators for 1995 and 

1990 divided by the indicator for 1990, multiplied by 100. 
(3) The total population includes both temporary population and permanent residents. 
(4) The index of sea water pollution where the river enters the sea for the other five cities only 

pertains to Guangzhou and Shenzhen. 
(5) IAP: industrial and agricultural output value; gov. rev.: government revenue; savings: average 

bank account balance of the residents. 
(6) The relative indexes of air pollution and of sea water pollution can only be used to compare 

degrees of the pollution between Zhuhai and the other five cities, and are not absolute values. For instance, 
the relative index of air pollution is computed as follows: 

p = C IC (1=1,2,3,4) 
where P. is the 'relative index of S02 (when i = 1), No, (i =2), floating materials in the air (l =3), and dash 

'falling down on the ground (i = 4); 
Ci is the average daily value of polluted materials in every season or year; 
Ci0 is the government-settled maximum pollution at the national second-class standard. In other 
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words, a heavy penalty may be levied if C; exceeds Cio. Cio at the national first-class standard is 
much lower. 

For the 'total', it is calculated as follows, 

P = X Pi 
i= i 

where P is the total relative index of air pollution. 

7.3.2.2 SIMULATIONS INTO THE FUTURE 

The main environmental problems in most regions of China - in Shenzhen right now and 
in Taihe in the near future - are water and air pollution, mainly due to energy 
consumption. Combining water and energy consumption in past and present according to 
the experiences mainly in some developed countries with our population and household 
projection results, we will try below to simulate future changes of water and energy 
consumption in Taihe and Shenzhen, and to study their possible environmental impacts. 
Water and energy are used for many aspects of human activity. E.g., in the city only, there 
are mainly four categories of use - industrial, commercial, governmental, and residential 
(The California Water Plan Update, October 1994). They all have important impacts on 
water and energy consumption and on environmental pollution. However, here we only 
deal with residential daily consumption which has a close relationship with population 
and household change. 

Water consumption 

According to the statistics, per capita residential daily water use in Shenzhen SEZ 
increased very quickly since the early 1980s. Per capita daily residential water 
consumption was reported as 0.06 m3 in 1983, but it had jumped to 0.1956 m3 in 1986. 
This dramatic increase might have been caused by the quick improvement of public water 
supply facilities, which greatly enhanced tap water accessibility for the residents. 
However, it was difficult to record water use before the popularity of the tap water 
system, given that people used water extracted from ponds, wells or rivers without any 
account. Therefore, water use before 1986 was very likely understated. Nevertheless, the 
increase in water consumption is an evident phenomenon in Shenzhen SEZ. Up to the 
1990s, per capita daily residential water use in Shenzhen was about 0.25 m (Shenzhen 
Statistics Bureau, 1999). MacKellar et al. (1995), on the basis of the I = PAT identity, 
propose a formula which aims at decomposing environmental impacts into effects of 
population growth, of increasing affluence, and of changes in technology. It is formulated 
as: 

Gc = Gp (or Gh) + Ga + Gt (1) 

where Gc is the growth rate of total resource use and pollution generated, Gp and Gh are 
the impacts due to population growth and household change, respectively, Ga is the 
change in income (per capita or per household), and Gt is the change in technology23. 

3 The I = PAT identity is conceptualised as Iw = P(t) '• 
H 

* A)] refers to technology changes. Then, 
In / = In P + In A + ln( / / ( P * A)) 
therefore, Gc = Gp + Ga + G, 
When household, as opposed to the individual, is chosen as the demographic unit of account, then P(t) is 
replaced by H(t), A(t) is GDP per household, and T(1) [= I / (H * A)], Gc = Gh+ Ga + G,. 
As MacKellar et al. argue, the impact through a rise in income and that through a change in technology can 
be considered together and nothing will be lost in terms of the point one wishes to make, since 
environmental impact per unit of GDP rises predictably with per-person (or per-household) income. 
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Following this identity, we study the importance of the factors influencing the increase of 
residential water use during 1986-1997 in Shenzhen SEZ. 

According to the I = PAT identity, annual average per capita water consumption 
increased by 14.9 per cent between 1986 and 1997 (table 7.13). At the same time, 
population and GDP per capita increased by 12.8 and 17.3 per cent annually. The factor 
comprising changes in technology decreased by 15.2 per cent annually. Therefore, 
population increase contributed 86 per cent to the total increment of residential water 
consumption, and the remaining 14 per cent originated from 'economic growth plus 
unexplained shifts in technology' - quoted from MacKellar et al. (1995, p. 859). The 
average water consumption elasticity was 0.87, which means that a 1 per cent increase in 
GDP per capita generated a 0.87 per cent rise in water consumption. 

Table 7.13 Sources of change in water consumption in Shenzhen, 1986-1997 

annual growth 
rate 

accounting for 
the total change 

growth rate of 
water consumption 

due to population 
growth 

due to change in 
income per capita 

due to change in 
technology  

14.9 "~ 12.8 17.3 -15.2 

100.0 86.0 14.0 

Although Shenzhen's daily per capita water consumption level of 0.25 m in 1997 is still 
lower than that in California (0.45 m3 in total, 0.30 m3 for indoor use) (The California 
Water Plan Update, October 1994), it is significantly higher than that in the Netherlands 
which was only 0.135 m3 in 1992 (Van Diepen, 1994). To understand these differences, 
firstly, the data for the Netherlands only refer to the indoor water use, they should be 
higher if outdoor residential water use were included. However, that would not make a 
significant change. Given the experiences of California, exterior use on average accounts 
for one-third of total residential water consumption; moreover, generally speaking, fewer 
Dutch people compared with the Californians have big gardens and grasslands to be 
watered every day. With regard to the situation in Shenzhen, most of the per capita 0.25 
m3 water use is indoor use, since very few residents in Shenzhen have gardens outside 
their apartments or houses. Therefore, the differences in per capita water use between 
these three regions are real. 

We are aware of the fact that water consumption is related to geographical condition, 
economic development level, and life-style. People in California use more water, given 
their better access to water, their high social and economic development level, and their 
bigger living space which requires more indoor and outdoor water use (for example 
watering the garden and grassland). The reason why Dutch people use less water may be 
due to their water-saving consciousness and water conservation practices. Studies in 
California indicate that residential water consumption is influenced by factors such as 
climate change, water price, application of water conserving facilities, and change of life
style. Weather oscillations in California induce water use to vary from season to season 
and from year to year. Both Shenzhen and California are located in the subtropical zone 
with high temperatures the whole year long and particularly hot weather in summer, while 
the Netherlands enjoys a quite moderate type of weather. This should contribute for a big 
part to their differences in water use. Moreover, in Shenzhen the water price is rather low 
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and the application of water conservation facilities is still limited24. Residents just have 
not yet paid enough attention to water conservation. 

Van Diepen (1994), basing herself on her study in the Netherlands, argues that water 
consumption is basically individual-sensitive, provided that everybody should take a bath, 
drink water, use the toilet, and so on. However, there do exist differences between age 
groups in a population (table 7.14). The main differences stem from the fact that older 
people use more water for toilet and dish-washing, while youngsters use more water for 
showering. All categories of water use combined, per capita daily water use is higher in 
the young and old age groups but lower among middle-aged people. Changes in age 
structure may thus induce fluctuations in total water use. 

Table 7.14 Daily i Der capita water use in the Netherlands ( in litres), 1992 
age sum shower bath washing toilet washing washing other 
group face cloths dishes 
15-24 132 54 4 4 33 25 7 6 
25-34 141 50 7 3 41 29 6 6 
35-44 126 35 9 4 41 25 7 6 
45-54 134 32 13 3 46 26 9 6 
55-64 141 33 7 4 49 28 14 6 
65+ 136 29 9 5 49 23 16 6 
total 135 40 8 4 43 26 10 6 
Source: Van Diepen, 1994, p. 369. 

Using the outcomes of our population projection for Shenzhen SEZ in Chapter 6, we 
simulated future water use in Shenzhen SEZ, assuming that the age differentiation in 
water use among the Dutch is applicable to the situation in Shenzhen. Since the water 
consumption of children (younger than 15) is not included in Van Diepen's study, we 
simply assumed that children have the average per capita water consumption. Firstly, we 
considered only the changes in total number of population given that the per capita water 
use is fixed at the 0.25 m level (Case I). In Case n, we took into account the changes in 
population age structure, without changing per capita water consumption. In Case HI, we 
assumed future per capita water consumption at the Californian level of 0.30 m3, with the 
change in population structure being considered. In Case IV, we assumed that Shenzhen 
SEZ will follow the Dutch per capita water consumption level of 0.135 m3. The results 
are given in table 7.14. As the population grows, total daily water consumption will 
increase from about 362,500 m3 in 1995 to over 640,000 m3 (an increase of about 80 per 
cent) in 2040 (Case I). When the impact of age differentiation in water use is included, as 
described in Case H, some difference with Case I results, but this difference is not very 
significant, since the change in age structure in Shenzhen will not be very big and the age 
differentiation in water use is not really impressive. The biggest differences are for the 
years 2005-2015, because then a large proportion of today's young working-age 
population will enter the middle-aged phase and have the lowest water consumption 
level. As population growth and changes in population age structure are to a great extent 
predetermined, little can be done to change these demographic factors in order to reduce 
water consumption. On the other hand, the total amount of water consumption can be 
changed by adjusting water consumption habits. If per capita water consumption in 
Shenzhen SEZ would from today follow the more conspicuous Californian habits, total 
daily residential water consumption will more than double between 1995 and 2040 (Case 

Many people believe that the low water price contribute to the higher level of both industrial and 
residential water use and waste water emission in Shenzhen and in the Pearl River Delta. 
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UI); in the opposite case, if from today the Dutch water conserving regime would be 
followed, the volume of daily residential water consumption will fall and never come 
back to its 1995 level before 2040. 

Table 7.15 Simulation of water consumption in Shenzhen SEZ (million m3), 1990-2040 
year Case I Case II % difference between 

Cases I and II 
Case III Case IV CaseV 

1995 0.3626 0.3625 0.03 0.3626 

2000 0.4723 0.4737 0.03 0.5684 0.2558 0.4920 

2005 0.5244 0.5211 -0.64 0.6253 0.2814 0.5498 

2010 0.5556 0.5485 -1.30 0.6582 0.2962 0.5989 

2015 0.5743 0.5688 -0.98 0.6825 0.3071 0.6272 

2020 0.5907 0.5888 -0.32 0.7066 0.3180 0.6469 

2025 0.6094 0.6114 0.33 0.7337 0.3302 0.6660 

2030 0.6278 0.6314 0.56 0.7577 0.3410 0.6845 

2035 0.6395 0.6408 0.20 0.7690 0.3460 0.6952 

2040 0.6422 0.6412 -0.14 0.7694 0.3462 0.6978 

Moreover, there could be distinctions between households of different sizes, because 
economies of scale do exist when members of larger households pool the washing of 
cloths or dishes. When outdoor water use is also taken into account, differences by 
household size stemming from economies of scale will be even more profound. A study 
carried out in California shows that the decrease in household size during the 1970s made 
per capita water use increase, by increasing outdoor water requirement per person; 
conversely, the increase in the number of persons per household that occurred in the 
1980s contributed to a levelling off of water use per capita in the State of California (The 
California Water Plan Update, October 1994). With regard to the situation in Shenzhen, 
there is a very important factor that should be taken into account. At present, a large 
amount of its population is living in collective households. These people consume less 
water per capita, not only because of their poor economic condition but also, and more 
importantly, because they share many aspects of water consumption and thus reach 
significant economies of scale. According to a investigation in the 1980s, temporary 
population members, who were the major tenants in collective households, consumed 
about 80 per cent only of the permanent residents' average amount of water consumption 
(Guangzhou Daily, 1998). When more and more members of the temporary population 
will move out of the collective households and establish their own private ones, their 
water consumption will increase. This is simulated in Case V in table 7.15. It evidently 
shows that then the total daily amount of residential water consumption will increase by 
about 90 per cent between 1995 and 2040, significantly more than in Case I, in which 
only changes in total population are considered. 

Energy consumption 

Per capita energy consumption is still very low in China - it is only about 900 kWh per 
year, one-third of the world's average, one-ninth of lapan's, and one-fifteenth of 
America's level. Moreover, per capita amount and types of energy consumption 
remarkably vary across regions and between groups of people. Here we will not go into 
that detail, but focus our research on residential energy use. 

In Taihe, the main sources for household energy consumption are straw, firewood and 
coal. We don't have the exact data on residential energy use for Taihe. However, we can 
obtain important reference figures from a study on rural China's energy supply and 
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consumption, co-operatively conducted by the Ministry of Agriculture and the Ministry of 
Forestry in 1987-1991. Data from this study have been published twice (Wang and Feng, 
1996, 1997) for six counties, one of them being Xiushui which is under the jurisdiction of 
Jiangxi Province and has many similarities with Taihe. Therefore, we believe that the 
situation of energy consumption in Taihe is more or less the same as in Xiushui. 

The study shows that per capita energy consumption in Xiushui is 823.55 kgce (table 
7.16). Most of the energy is used for feeding and cooking, while lighting accounts for a 
very small proportion only. Basically, rural household energy consumption depends on 
the available amount of local resources which are closely connected with the present 
underdeveloped rural economy and living standards. Biomass resources (firewood, grass 
and straw) contributed 95 per cent of the total energy consumption, and commercial 
energy use accounts for a very small percentage. Costs of commercial energy use are less 
than 7 per cent of annual income. Relying too much on local resources (especially on 
biomass) may lead to resource consumption beyond reasonable bounds and exhaust 
supplies. Of the firewood resources used in Xiushui, 65 per cent only can be considered 
as reasonable. The excessive consumption of biomass has aggravated water loss soil 
erosion in the region. 

Table 7.16 Rural household energy co nsumption in Xiushui County Jiangxi Province 
energy supply energy used for 

per capita use cost per household 
energy used for 

per household 
(kgce)" (Yuan) (kgce)a 

electricity 1.10 15.60 lighting 30.48 
kerosene 3.39 17.21 cooking 1955.79 
coal 27.61 18.93 warming 158.52 
charcoal 9.21 14.34 feeding 2074.52 
firewood 574.65 total 4378.05 
straw 60.29 
grass 145.06 
biogas 2.24 
total 823.55 
Source: Wang and Feng, 1996. 
Note:a kgce = kilogram coal equivalent. 

It should be noted that the data from the investigation do not only include the energy used 
for household members, but also for feeding the pigs, which should refer to household 
production use. According to the investigation, the amount of energy for feeding a pig is 
somewhat higher than that consumed when cooking for a person. On average, each 
Xiushui household has 5.74 members and feeds 4 pigs. If the energy used for feeding the 
pigs is excluded, then annual energy consumption per household will be 3,526.09 kgce, 
which is 614.30 kgce per capita. This is still rather high, however, given that annual per 
capita energy use of Shenzhen residents was about 400 kgce in 1995. The reason is that 
energy-use efficiency in Xiushui is as low as 5 per cent, which suggests a 30 to 40 kgce 
actual annual per capita energy consumption. Improvement of the stoves would generate a 
much high efficiency (20-30%) and save a lot of biomass consumption in the rural areas. 
However, in underdeveloped regions such as Xiushui and Taihe a great deal of surplus 
work may be carried out at no apparent fuel costs, to meet energy needs at a low level of 
efficiency. For this reason, people may be unwilling to pay cash to improve stoves and to 
pay much attention to high social costs such as reduction of organic mass in the soil, 
reduction of vegetation, water loss, and soil erosion. 



258 Chapter 7 

Assuming that Taihe has the same per capita/household residential energy use as Xiushui, 
we simulated future residential energy use in Taihe using the results of our projection of 
population and households. Firstly, we took into account per capita residential energy use 
and total population growth only (Case I). Secondly, we considered household energy use 
in combination with changes in number of households numbers (Case H). Thirdly, 
household energy consumption by household size and changes in household composition 
were taken into account (Case m). In Case m, we use the data on energy consumption by 
household size obtained from Yangzhong County, which is one of the six counties 
investigated and the only one for which the relevant data are published (table 7.17). Since 
no data are given for one-person households, we simply assumed that they have the same 
per capita energy consumption as two-person households. 

Table 7.17 Per capita energy consumption by household size in Jiangzhong County, 
Jiangsu Province (kgce per capita) 

lighting 
cooking 
pig-feeding 
water heating 
total 

2-person | 3-person 1 4-person | 5-person | 6-person | 7+-person mean 

30.34 
221.95 
43.48 
50.00 

344.38 

39.76 
192.48 
40.10 
44.19 

316.79 

39.40 
190.69 
40.56 
36.61 

307.22 

34.90 
145.58 
45.56 
40.81 

270.Ï 

21.84 
135.45 
29.19 
31.86 

217.36 

27.33 
134.48 

19.36 
30.49 

217.92 

36.36 
179.21 
39.72 
41.14 

297.58 

Source: Wang and Feng, 1997, p. 1161. 

Figure 7.21 Simulation of residential energy consumption in Taihe, 
1990-2040 

2040 

Figure 7.21 shows that residential energy consumption in Taihe will significantly increase 
in the coming years. Simulation Case I, based on total population growth and constant per 
capita energy use, suggests that total residential energy consumption will increase from 
about 385,000 tons SCE (standard coal equivalent) in 1990 to 550,000 tons SCE in 2040 
(a 42 per cent increase). Case H., which is based on constant per household energy 
consumption at the 1990 level and takes into account the projected change in number of 
households, shows the sharpest increase in total energy consumption: it will shoot up to 
about 890,000 tons SCE in the year 2040 (a 130 per cent increase), because household 
increase will be much faster than population growth in Taihe. But one could believe that 
Case n overestimates the increase of energy consumption, because the proportion of 
small-sized households will increase and these households consume less energy (see table 
7.17). Simulation Case m, which takes into account the expected changes in household 
composition by size, could therefore be more realistic: in this case, total residential 
energy consumption will go up to about 650,000 tons SCE in 2040 (a 70 per cent increase 
compared with 1990). However, because of economies of scale, per capita energy 
consumption of members of larger households is significantly lower than that of members 
of small-sized households. Therefore, Case HI indicates that a household-based 
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simulation suggests a higher future energy consumption figure than an individual-based 
simulation in which it is assumed that everybody has the same energy consumption 
behaviour. 

Since most energy use in Taihe is based on local resources (mainly firewood, grass, and 
straw), any increase of energy consumption will mean that more wood and grass would be 
extracted, which will generate great pressure on the regional ecosystem. 

In Shenzhen, the main types of energy used for residential purposes are natural gas and 
electricity, accounting for more than 90 per cent of total residential energy consumption. 
In 1997, annual per capita electricity and natural gas use were 473 kWh and 166 kgee, 
which suggests an increase by about 3 resp. 24 times betweenl983 and 1997. In the 
period 1990-1997, total residential energy use in Shenzhen increased from about 90,000 
to about 450,000 tons SCE. To study the causes of changes in total energy consumption, 
we used the I = PAT identity and used formula (1) as mentioned above in the beginning 
of our sub-section on water consumption. Table 7.18 shows that population growth 
contributes 37.5 per cent to the total change of energy use, while most of the increase 
(62.5 per cent) should be attributed to rising income (78.1 per cent) plus changes in 
technology (-15.6 per cent). Moreover, when the calculation is based on households 
instead of individuals (MacKellar et al. call this the I = HAT identity), 43.9 per cent of 
the increase of energy consumption is due to household increase, while growth of GDP 
per household contributes 84.6 per cent to the increment. Together with the negative 
influence of technology change, the 'non-demographic' effect gives rise to 56.1 per cent 
of the growth of energy consumption. In contrast to the individual-based simulation, our 
household-based calculation points out that household change alone produced some 6 to 7 
per cent more energy consumption, and therefore gives us evidence that energy 
consumption is more household-sensitive. 

Table 7.18 Sources of changes in energy consumption in Shenzhen, 1986-1997 
Growth rate of 
energy 
consumption consumption 

due to population / due to changes in due to changes in 
household growth incomes per capita 

/ household 
technology 

individual-based 
annual growth 23.0 8.6 17.9 -3.5 
rate 
account for the 100.0 37.5 62.5 
total change 

household-based 
annual growth 23.0 10.1 19.4 -6.5 
rate 
account for the 100.0 43.9 56.1 
total change 

Nevertheless, economic growth and increase of affluence were the main sources of the 
growth of energy consumption in the past 7 years in Shenzhen. Because of its advantaged 
economic position in China, Shenzhen's per capita residential electricity use is much 
higher than the national average. In 1993, per capita annual electricity use of urban 
households in China was 125 kWh, whereas it was about 220 kWh in Shenzhen. Through 
the rapid increase of incomes, households in Shenzhen possess many more electricity-
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consuming appliances. In 1997, there were in Shenzhen 145 colour TV sets, 104 washing 
machines, 102.5 refrigerators, 266 electric fans, 162 air conditioners, 71 electric cookers, 
63 Hi-fi systems, 45.5 video recorders, and 27.5 personal computers per 100 households, 
remarkably above the national average levels (e.g., 22.9 colour TV sets, 20.5 washing 
machines 7.3 refrigerators, 100.5 electric fans). Therefore, per capita electricity use of 
Shenzhen households has quickly jumped to 473 kWh (or more than doubled during the 
four years from 1993 to 1997). And this trend will certainly continue in the years to come, 
because Shenzhen's household energy consumption level is still very low compared with 
the developed countries. In 1986, per capita household electricity use was 3,384 kWh in 
the USA 4 302 kWh in Canada, and 1,201 kWh in Japan (Yan, 1995). Given that the 
elasticity'of residential electricity consumption was 1.28 in 1990-1997, further economic 
development will induce a rapid rise in electricity requirement in Shenzhen in the future 
decades. 
In the 'Ninth Five-year Socio-economic Development Plan', the annual GDP growth rate 
in the years 1995 to 2000 was set at about 13 per cent25. For later years, we assumed that 
the annual GDP growth rate will exponentially decrease to 5 per cent in 2020 and to 3 per 
cent in 2040. We assumed that electricity consumption per capita or per household will 
continue to increase according to an elasticity coefficient of 1.2 in 1995, then 
exponentially decreasing to 0.3 in 2020, and remaining at that level afterwards. Then, we 
could calculate future annual per capita electricity use as: 659 kWh in 2000, 1,220 kWh 
in 2010 (the Dutch level in 1992), and 1,895 kWh in 2040. 

Figure 7.22 Simulation of residential electricity consumption in Shenzhen SEZ, 
2000-2040 

- Case I -Case II -Case I 

2025 2030 

-X—Caseiv"! 

2040 

In Case I, we only took future population growth and changes in per capita electricity use 
into account. It is very important to note that large numbers of collective household 
members consume less electricity and other types of energy than their counterparts in the 
private-household sector. An investigation suggests that temporary population members, 
who form the majority of the collective-household tenants, on average have a per capita 
consumption level of around 70 per cent of that of the permanent residents (Guangzhou 
Daily 1999) Accordingly, the 1995 annual per capita electricity use of collective 
household members is estimated at about 321 kWh, while it is 402 kWh for the pnvate-

25 It seems that this target is attainable: the annual GDP growth rates in the past three years are: 19.4 per 
cent in 1996, 18.9 per cent in 1997, and 14.3 per cent in 1998 (Shenzhen Statistical Bureau, 1999). 
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sector tenants. In Case II, we simulated the energy consumption basing ourselves on the 
change of population in the collective and private household sectors combined with the 
effect of rising per capita energy consumption. Case III simulates the effects of changes in 
number of households: we assumed that the 1995 per (private) household electricity 
consumption level (1,242 kWh) will increase with the growth of GDP, and that the per 
capita electricity use of collective household members will grow in the same pace; 
besides, changes in household numbers were taken into account. In Case IV, household 
composition and energy consumption by household size26 were added to the simulation of 
Case m. 

The simulation results are given in figure 7.22. There will anyway be a remarkable 
expansion of residential electricity consumption in the coming decades in Shenzhen SEZ. 
Due to population growth and increase of per capita electricity consumption, Case I 
suggests that the total amount of residential electricity use will more than double between 
1995 and 2000; up to the year 2040, this figure will further increase to 4,866 million 
kWh, about 9 times that in 1995. When the population is decomposed into collective and 
private household sectors and the difference in their per capita electricity consumption is 
taken into account, as in Case II, the total electricity consumption will be significantly 
higher (6 to 7 per cent higher after 2010) than suggested by Case I, because residential 
electricity use is very much household-connected: household members share lighting and 
air conditioning, use the same refrigerator, watch the same TV, etc., so that the economies 
of scale in electricity consumption are clear. Case in provides evidence for the effect of 
our projection result that household increase will be much faster than population growth 
in Shenzhen, and that through this the economies of scale residential electricity use will 
be significantly diminished. Accordingly, in contrast to Cases I and H, Case EI gives a 
considerable higher projection result: on average 13 per cent higher in Case I, and 20 per 
cent higher than in Case II in 2020, rising to differences of 26 resp. 34 per cent in 2040. 
However, as in the case of Taihe, Case III could exaggerate the actual amount, given that 
the reason that households increase faster than the population grows is, that average 
household size become smaller. And, smaller-sized households consume less electricity 
than the lager ones, despite economies of scale. Therefore, Case IV indeed shows that 
future residential electricity use will be 4 to 6 per cent lower than in Case HI, although the 
outcome of Case IV still remains significantly higher than that of the Cases I and II. 

7.4 Discussion and conclusion 

Sustainable development has become a very important issue as well as a great challenge 

The only relevant data we obtained are from Van Diepen (1994), based on the investigation of Dutch 
household electricity use (kWh): 
household size 1987 1992 

per household per household 1 P e r person 
1 person 1,756 1,811 1,811 
2 person 2,529 2,686 1,343 
3 person 3,184 3,249 1,083 
4 person 3,518 3,679 920 
5 person 3,479 3,887 777 
6+ person 4,198 4,751 792 
total 2,760 2,938 1,224 
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facing the present world. Among the broad range of discussions concerning sustainable 
development, there are two major hot topics - human carrying capacity of land, and 
environmental impacts generated by population growth and economic development. The 
former is mainly relevant to questions such as: "How many people can the land 
support?", while the latter relates to questions such as "How much will the impact on the 
environment be that is induced by the population and its activities?". To answer these 
questions, we should base ourselves on a concrete territory and take into account the 
broad constellation of geographical, social, economic, political, cultural, historical and 
demographic factors. Therefore, systemic regional studies are required. 

On the one hand, human carrying capacity and environmental impact are regionally 
connected - studies at the local level are highly appreciated, therefore. On the other hand, 
regional studies are impossible without the interactions between regions taken into 
consideration - input and export of matter, energy and knowledge in a global, national 
context should seriously be dealt with. China is facing great challenges in supporting its 
increasing population in terms of both size and affluence, and in curbing its 
environmental problems. Given the trend of economic and perhaps political globalisation, 
the problems of a state are not only problems for the state as such, but also problems for 
the whole world. China should cope with the problems by co-operating with other regions 
and countries. Moreover, given the significant regional variation and disparities, the types 
of problems and their severity are mostly region-specific. Our research in Shenzhen and 
Taihe is expected to shed light on understanding of and dealing with these challenges in 
the developed and underdeveloped regions of China and in other developing countries 
with similar traits. 

For the discussion of human carrying capacity, we focus on the topic of population 
growth and land use. China is the world's country that most intensively changed its land 
in its long history. Studying China's history, we can conclude that to a great extent 
population fluctuations, imperial dynasty replacements, and land use changes followed 
identical circular patterns for thousands of years. The huge population size and its high 
growth rate have put great pressures on the fragile agro-ecosystem. The biggest changes 
in land use have happened during the more recent decades, in particular in the eastern 
coastal developed regions such as like Shenzhen. Industrialisation, urbanisation and 
residential expansion have greatly been encroaching into China's most fertile and 
productive cultivated land. Land cover and types of land use have also been profoundly 
altered, which gave rise to a direct impact - dramatic reductions in grain production. To 
meet the growing requirement of grain consumption, some areas in the underdeveloped 
regions such as Taihe has been chosen by the central government to develop as new 
commercial grain production bases, in order to compensate for the losses in the developed 
regions. As a basically agrarian areas, Taihe has not yet experienced significant changes 
in land use structure and land cover. Although after thousands of years of cultivation the 
room for reclamation is very limited, strengthened investments, enhanced agro-
technologies, and improved agro-ecosystems will significantly increase the productivity 
of per unit of land and enlarge grain production. Therefore, the central government's goal 
of a regionally complementary development strategy seems to be very plausible. 

However, there will very likely be significant changes in land use in Taihe in the ensuing 
years. As a result of the political reforms and the process of decentralisation, local 
government has more and more been placed in the position of being responsible for its 
own expenditures, and of having to take care of the interests of the region itself. This 
greatly changes the regional structural process and the interactions between local 
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government and central government and between the regions. For reasons of comparative 
profits, Taihe government has given priority to industrialisation and urbanisation 
according to its socio-economic development plans and its current practice. A shrinkage 
of cultivated land and a reduction of cultivation in Taihe are very plausible. 
Consequently, the national capacity of grain production and food self-support will 
become more and more endangered. The situation will be even more severe when the 
envisaged increase of food consumption is also taken into account. 

Human carrying capacity of land is a comprehensive indicator, which means more than to 
support the population with subsistence. We argue that there are at least three layers of 
perspectives concerning this concept. Firstly, to provide subsistence for the population to 
survive; secondly, to afford the population with resources which people can use to 
achieve certain productivity and sustain an improving standard of living in the broad 
market; thirdly, to generate work opportunities for the economically active, so that their 
right to work and their creative values can be fulfilled. Therefore, in a primitive and 
closed community, cultivation is essential for the population to obtain subsistence for 
surviving. Accordingly, agricultural expansion is the major human encroachment into the 
natural land; at a certain level of agrarian technology, population growth is coupled with 
land use change. However, in modern society and in an open regional system, the 
importance of agricultural encroachment decreases, while urbanisation and 
industrialisation become the main sources of land use change. Commercialisation, 
changes in resource management, population migration and political intervention by the 
central government have come to play important roles in the uncoupled regime in terms 
of relationships between population growth and land use. 

In our research sites, Shenzhen has converted about 90 per cent of its cultivated land into 
non-agricultural use. Meanwhile, the intensity of land use has been greatly enhanced so 
that the dramatically increasing population can be provided with tokens of a growing 
affluence as a result of the high productivity of land. Moreover, a large amount of jobs 
has been generated on the densely populated land, which meets not only the requirements 
of the local people but also those of large volume of temporary population that has in-
migrated from other regions. On the other hand, land use intensity in Taihe is much lower 
than that in Shenzhen, while Taihe faces serious problems of ecosystem degradation 
caused by irrational land use and over-extraction of natural resources (e.g., forests). 
Because Taihe will encounter further population growth in general and a dramatic 
increase of its working age population in particular, to generate sufficient jobs is a great 
challenge facing Taihe. Part of the working age population will continue its exodus to the 
developed regions and find a job there. However, the developed regions, e.g. Shenzhen, 
are striving to upgrade their industrial structures. The number of low-skill and labour-
intensive jobs offered to people from other regions will be reduced. The law of 
comparative profits will at the same time drive Taihe to engage in industrialisation and 
urbanisation, so that further conversion of cultivated land into urban-built area and land 
for industrial use seems inevitable. The reduction of cultivated land and grain production 
in both developed and underdeveloped regions in China will thus make it necessary for 
the country to import more food through trading on the world market. 

Population growth and economic development have given rise to tremendous 
environmental impacts on the regions of China. While the most concerning 
environmental issue in the underdeveloped region is land degradation, environmental 
pollution has become the gravest challenge in the developed regions. Given China's 
present economic development level, water shortage and uneven water distribution, the 
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coal-dominant energy consumption structure, water pollution, and air pollution are the 
most serious environmental problems. As a rapidly developed region in China, Shenzhen 
has observed a remarkable increase of waste emissions since the 1980s. Population 
growth and income increase are the main driving sources of increased waste water and 
solid wastes emission in Shenzhen, while industrialisation is the main originator of waste 
gas emission. The rapid increase of waste emissions and the lagged waste treatment 
induce environmental deterioration. Although environmental pollution has not yet been a 
serious problem in underdeveloped Taihe, the current extensive ways of resource 
extraction and waste emission should be changed. Otherwise an even more serious 
situation of environmental pollution would occur, given that industrialisation and 
urbanisation will start and very likely come with a flourishing of the TVEs as the main 
generators of heavy pollution. Rapid economic development, industrialisation and 
urbanisation will generate remarkable impacts on the environment. However, our 
research indicates that serious environmental pollution can be avoided by rationally 
selecting an environment-friendly development strategy. 

When studying regional land use and environmental impacts, relationships and 
interactions between regions should be taken into account. Regions form part of a 
competitive and complementary system. Changes in the one region may generate 
important impacts on other regions. The story of water pollution in Shenzhen and its 
neighbours - Hong Kong and other cities of the Delta (e.g. Dongguan) tells us that 
environmental pollution is border-crossing. Pollution abatement should be carried out 
with co-operation between regions. Developed regions helping underdeveloped ones in 
environment-compatible development of their economy will not only do a big favour to 
the underdeveloped regions, but also benefit themselves. Conversely, displacement by the 
developed regions of their polluting industries to the underdeveloped regions would not 
only deteriorate the environmental situation there, but also and inevitably affect the 
welfare of the developed regions themselves. 

In the ensuing decades, population growth and economic development will generate even 
more pressures on land use and environmental protection in the regions of China. Basing 
ourselves on the results of our population and household projection in Chapter 6 and on 
scenarios of further socio-economic development and urbanisation, we simulated the 
plausible changes in land use and water and energy consumption in Shenzhen and Taihe. 
Our study suggests the following conclusions. 

Firstly, the classic I = PAT identity provides us with a useful way of thinking, as well as 
with an important tool in studying the population-development-environment interactions, 
although its limitations are pointed out by many authors. Some authors point at the 
importance of an adequate unit of analysis - e.g., the household instead of the individual. 
Our research shows that it is not sufficient to study only the size of population used for 
the analysis. Also the differentiation of production and consumption behaviour among 
different groups and institutions of population should be taken into account. The selection 
of the unit of analysis depends on how significant the differences inside the population 
are, and on what aspects of environmental impacts are studied. For example, the 
temporary population has another consumption behaviour than the permanent residents in 
Shenzhen. The changes in the proportion of the temporary population to the total 
population are important when studying land use, or water and energy consumption 
changes. Changes in population age structure bear significance for water consumption, 
while the study of residential land use and energy consumption should be based on 
household change. Moreover, when the impact of household change is studied, it is not 
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enough to consider the total numbers of households only. Due to the process of family 
nuclearisation and household dilution, a large proportion of small-sized households will 
arise, and the scale of their impact (consumption) is comparatively small. Thus, 
considering household numbers only will exaggerate the total amount of consumption. 
Therefore, changes in household composition are very important and should be taken into 
account. Our population and household projection provides us with much detail about 
changes in population composition, and enables us to conduct such comprehensive and 
systematic studies. 

Secondly, changes in life-styles play a role as important as population growth and 
economic development on the environmental impacts. The pursuit of a more affluent and 
generous western life-style has been formulated into a framework of development and 
seen as the symbol of modernity and success. Our simulations suggest that changes in per 
capita or per household water and energy consumption will produce remarkable effects on 
the total volumes of water and energy use in the regions. One can imagine the dramatic 
energy requirements and the problem of air pollution if the Chinese family would follow 
the American way of 'one household, one car' in the future decades27. Moreover, 
innovations and a revolution in some traditional values, life-styles, and customs will also 
induce considerable environmental impacts. As we simulated, changes in the traditional 
custom of land-burying in Taihe will significantly ease the competition for land between 
the living and the dead, and largely reduce the acreage of forest land depletion in the 
ensuing years. Facing the grave challenge of sustainable development, social ingenuity 
(custom change) is as crucial as technical advancement and needs to be attentively 
studied. 

Thirdly, urbanisation can exert different impacts on environmental change. From the 
perspective of land use, urbanisation will encroach into the cultivated land through the 
construction of residential neighbourhood, industrial and commercial centres, roads, etc. 
However, urbanisation will greatly increase the intensity of land use, and reduce land 
depletion. Our simulation indicates the necessity of transforming the traditional mode of 
rural housing into a more land-saving one, as in the urban areas. Moreover, the type of 
extensive land use by the TVEs, which are usually scattered over the fertile agrarian 
cultivated land, should be modified. Given the coming industrialisation in many currently 
underdeveloped regions such as Taihe, it is crucial to develop a number of central towns 
by investing in infrastructure construction and service sectors, so as to attract the scattered 
TVEs to these central towns and economise on land-use. 

To a great extent, population growth has become under control in China. Although the 
huge population base and momentum effect of population growth will still put great 
pressures on the environment, the changes in population composition (age structure, 
household types) will from the demographic perspective generate the main challenge to 
sustainable development in China. Environmental impacts through population are not 
evenly generated by all age groups. People of working age are the economically most 
active group, and the most sensitive group concerning environmental impacts. The 
proportion of working age population in Shenzhen and Taihe will, as in most other 

27 Actually, this has become some planner's intention when they formulate China's further economic 
development policy. If the goal became true, it would mean that between 300 and 400 million vehicles 
would be added - compared with the around 500 million cars registered world-wide in 1995. Even if it 
could be managed to keep the average fuel consumption of Chinese cars at half the current American 
average, China would need about 300 Mt of petroleum a year, which is roughly twice as much as its current 
annual crude oil consumption. 
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regions of China, increase and remain at a rather high level in the decades to come. 
Whereas this big number and proportion of productive population contributes to the 
economic development, the pressure to create sufficient job opportunities to meet their 
work requirements will also continue to be a difficult task in these regions, and 
accordingly put more pressure on the environment. Moreover, changes in the population 
institutions are also crucial. As we evidently indicated through our research, changes in 
household size and composition will induce a remarkable difference in resource use 
compared with a situation in which population change only is taken into account, 
especially when household-sensitive consumption items are studied. 

Changes in population structure and household composition in China have directly and 
strongly been affected by the family planning policy and the fertility transition. Today, 
population control policies are seen as having multiple benefits, one of them being 
environmental. To some degree, population control is seen as a way of hedging the bets to 
tide China over difficult times, till it will have the wealth to purchase and generate 
technological solutions to environmental problems. On the other hand, the effects of 
population control on the changes in population structure and household composition in 
China is manifold and require careful study. One of the important issues is to envisage the 
problem of population ageing and elderly support. Our population and household 
projection shows that there will be an accelerating trend of population ageing and 
household atomisation in Shenzhen SEZ and Taihe in the coming decades. The 
proportion of the elderly aged 65 or above in Taihe will more than triple during the next 
50 years. In the year 2010 this proportion will exceed 7 per cent in Taihe, which 
symbolises that Taihe will enter the era of an ageing society, and in 2040 the proportion 
will reach the level of 17 per cent. In Shenzhen, the speed of population ageing can only 
be described as astonishing. As Shenzhen SEZ is a newly-established young city, its 
proportion elderly was only 1.6 per cent in 1990, and it will remain at a rather low level in 
the coming two decades. However, after 2010 this proportion will go up, reach 7 per cent 
in 2020, jump to more than 15 per cent in 2030, and further to about 27 per cent in 2040. 
In the period 2010-2040, the proportion elderly will increase by 23 per cent per year! 
Moreover, because of the improvement in life expectancy, the absolute number and the 
proportion of the 'oldest old' (aged 85 and over) will increase with even higher speed in 
both Taihe and Shenzhen. The proportion oldest old in Taihe will increase from about 0.1 
per cent in 1990 to 2.3 in 2040, an enlargement by about 20 times. The situation will be 
similar in Shenzhen SEZ, although its proportion of the oldest old will be lower than that 
of Taihe. 

Furthermore, changes in household size and structure will greatly alter the living 
arrangements of the elderly. The living arrangements of the elderly in Shenzhen SEZ will 
be quite different from those in Taihe, because of the difference between the two regions 
in demographic situation and socio-economic development conditions (figures 23a to 
23d). Most of the elderly (aged 65 and over) in Taihe will live with their children, 
although the proportions of living with a spouse and living alone will increase. In 
Shenzhen SEZ, although in 1990 and in the two coming decades most elderly (will) live 
with children, living with a spouse will be the main type after 2020 through the influences 
of a low fertility rate and of increasing proportions of and earlier ages at leaving the 
parental home by the children. And a higher proportion of living alone among the elderly 
is also expected for Shenzhen SEZ. Moreover, when we look at the living arrangements 
of the oldest old (aged 85 and over), we see bigger proportions living with children in 
both Taihe and Shenzhen SEZ compared with the proportions among all elderly, because 
it is at that age that more and more elderly become less independent and will increasingly 
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join their children or be joined by them. This proportion is in Taihe much higher than in 
Shenzhen SEZ, however, because in the former people have more children on average 
than in the latter. On the other hand, most of the oldest old in Shenzhen SEZ will live 
with a spouse, while the proportion living with a spouse in Taihe will be very low due to 
two circumstances: the lower life expectancy in Taihe will make it much difficult for the 
oldest old to survive as a couple, and more oldest old in Taihe will have children to live 
with when both of the couple are all alive. More importantly, some 36 per cent of the 
oldest old in Shenzhen SEZ will live alone just because they don't have a spouse or 
children to live with. Therefore, it will become a critical topic to sufficiently provide 
support for the elderly, particularly for the oldest old who cannot receive any support 
from their family. 

The effective fertility control in China has to a great extent eased population pressure on 
the environment, declined the dependency ratio, and increased the proportion of 
productive population, all of which is to the benefit of economic development and 
environmental protection. However, its negative effect of population ageing combined 
with changes in behaviour with respect to household formation will induce a grave 
challenge facing the Chinese tradition of family elderly support. The situation in the 
developed regions will be most critical, while in the underdeveloped regions it will be 
possible to continue family elderly support because of their comparatively higher fertility 
levels. Nevertheless, this calls attention from society to improve the social welfare system 
and to provide for the elderly with efficient social support. This too should be considered 
as an important issue of sustainable development in China. 

Figure 7.23a Proportion and living arrangement of the elderly aged 65 and 
over in Taihe, 1990-2040 

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 

Figure 7.23b Proportion and living arrangement of the oldest old aged 85 
and over in Taihe, 1990-2040 
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Figure 7.23c Proportion and living arrangement of the elderly aged 65 and 
over in Shenzhen SEZ, 1990-2040 
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Figure 7.23d Proportion and living arrangement of the oldest old aged 85 
and over in Shenzhen SEZ, 1990-2040 
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Appendix I Standard Schedules 

Figure A.1 Probability of surviving, Taihe (1981,1989) 
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Firgure A.2 Probability of surviving, Taihe rural and urban (1989) 
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Figure A.3 Probability of surviving, Shenzhen SEZ (1989) 
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Figure A.4 First marriage and parity-specific fertility rate of rural Taihe 

First marriage for male 

O.A) • 

0.60 r~\ 
0 .50 - 1 \ 
0.40 - J \ 
0.30- / \ 
0.20 -

S ^ ^ ^ " " N . 
0.10-

0 0 0 -

15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 

First marriage for female 

0.20 

0.10 

o.oo 

-JiangxiR 

-THRmodel 

15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 

Note: JiangxiR: model schedule for the rural of Jiangxi Province 
THRmodel: model schedule for rural Taihe. 

Parity 1 
0.20 

0.10 
JiangxiR 
THRmodel 
Taihe 

0.00 

Note: Taihe: the actual schedule of rural Taihe. 



Standard schedules 287 

Parity 2 
0.20 

0.15 

0.10 

0.05 

o.oo 

0.12 

0.08 

0.04 

-JiangxiR 
-THRmodel 
-Taihe 

Parity3 

o.oo 
15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 

Parity 4 
0.04 7 

0.03 ! 

15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 

Parity 5 

0.02 

0.02 

0.01 

0.00 

-JiangxiR 

-THRmodel 

-Taihe 

-JiangxiR 
-THRmodel 
-Taihe 

-JiangxiR 
-THRmodel 
-Taihe 



288 Appendix I 

Figure A.5 First marriage and parity-specific fertility of urban Taihe 
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Figure A.6 First marriage and parity-specific fertility of Shenzhen SEZ 
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Figure A.7 Frequency distribution of migration of Taihe 

Taihe in-migration -- directly calculated from 1990 census 
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Taihe urban in-migration 
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Figure A.8 Frequency distribution of migration in Shenzhen SEZ 
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Figure A.9 Net rates of leaving parental home 
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Figure A.10 Probability of divorce 
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Figure A.12 Probability of remarriage by the widowed 
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Appendix II Summary Measures: 

Taîhe 

Table A. 1.1 life îxpectancy 
Year male female 
1990 67.31 69.92 
2000 68.35 71.91 
2010 70.70 75.05 
2040 74.29 80.47 

Table A. 1.2 proportion of urban population 
(%) 

1990 5.84 
2000 10.00 
2010 20.00 
2040 50.00 

Table A.1.3 Proportion eventually married and total fertility 
Taihe M marriage JF marriage 1st birth 2nd birth 3rd birth !4th birth |5th birth TFR 
1990 0.9870 0.9997 0.9822 0.8492 0.5596 0.2161 0.1703 2.7774 
2000 0.9845 0.9950 0.9800 0.7700 0.4900 0.1350 0.0900 2.4650 
2010 0.9790 0.9900 0.9800 0.7100 0.3200 0.0800 0.0400 2.1300 
2040 0.9650 0.9650 0.9550 0.5750 0.3000 0.0500 0.0250 1.9050 

rural 
1990 0.9873 0.9999 0.9815 0.8723 0.5676 0.2295 0.1809 2.8318 
2000 0.9800 0.9950 0.9800 0.8000 0.5000 0.1500 0.1000 2.5300 
2010 0.9800 0.9900 0.9800 0.7500 0.3000 0.1000 0.0500 2.1800 
2040 0.9800 0.9800 0.9600 0.6500 0.3000 0.1000 0.0500 2.0600 

urban 
1990 0.9814 0.9969 0.9927 0.4770 0.4300 1.9000 
2000 0.9800 0.9950 0.9800 0.5000 0.4000 1.8800 
2010 0.9700 0.9900 0.9800 0.5500 0.4000 1.9300 
2040 0.9500 0.9500 0.9500 0.5000 0.3000 1.7500 

Note: M - male, F - female, TFR - 1 3tal fertility / rate 
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Table A. 1.4 mean age of first marriage and childbearing 
Taihe 
1990 
2000 
2010 
2040 

rural 
1990 
2000 
2010 
2040 

M marriage jF marriage j 1st birth |2nd birth [3rd birth j4th birth |5th birth jaM birth_ 
23.89 22.06 23.03 24.08 " 26.06 27.98 32.53 ~24.95~ 
24.65 23.10 24.10 25.15 27.20 29.00 33.00 25.52 
25.30 24.20 25.20 26.20 28.20 29.00 33.00 26.42 
27.25 25.50 26.50 28.00 30.00 27.45 

23.79 22.02 23.01 23.99 25.91 27.98 32.53 24.93 
24.50 23.00 24.00 25.00 27.00 29.00 33.00 25.40 
25.00 24.00 25.00 26.00 28.00 29.00 33.00 26.20 
26.50 25.00 26.00 27.00 30.00 26.90 

urban 
1990 25.43 22.69 23.37 25.59 28.49 25.31 
2000 26.00 24.00 25.00 26.50 29.00 26.60 
2010 26.50 25.00 26.00 27.00 29.00 27.30 
2040 28.00 26.00 27.00 29.00 30.00 28.00 

Table A. 1.5 Propensity of divorce (%) 
Taihe female male 
1990 3.73 3.73 
2000 5.05 5.05 
2010 6.28 6.28 
2040 10.91 10.91 

rural 
1990 3.60 3.60 
2000 4.75 4.75 
2010 5.53 5.53 
2040 7.70 7.70 

urban 
1990 5.90 5.90 1990 5.90 5.90 
2000 7.70 7.70 
2010 9.30 9.30 
2040 14.11 14.11 

Table A. 1.6 Propensity of remarriage by the divorced 
Taihe female male 
1990 0.94 0.34 
2000 0.92 0.41 
2010 0.89 0.50 
2040 0.83 0.70 

rural 
1990 0.95 0.32 
2000 0.93 0.39 
2010 0.90 0.46 
2040 0.85 0.59 

urban 
1990 0.85 0.59 
2000 0.84 0.63 
2010 0.83 0.67 
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Table A. 1.7 Propensity of remarriage by the Widowed 
Taihe female male 
1990 0.66 0.67 
2000 0.64 0.70 
2010 0.62 0.73 
2040 0.58 0.82 

rura 
199C 0.66 0.66 
200C 0.65 0.68 
201C 0.63 0.71 
204C 0.6 0.78 

urban 
199C 0.60 0.78 
200C 0.59 0.79 
2010 0.58 0.81 
2040 ; 0.55 0.85 

Table A. 1.8 Level of leaving parental home 
propensity median age 

Taihe female 1 male female | male 
1990 0.817 0.785 23.90 24.99 
2000 0.825 0.794 23.59 24.68 
2010 0.833 0.805 23.26 24.34 
2040 0.885 0.875 22.15 23.20 

rural 
1990 0.817 0.784 23.90 25.00 
2000 0.824 0.792 23.60 24.70 
2010 0.830 0.800 23.30 24.40 
2040 0.860 0.850 22.40 23.50 

urban 
1990 0.823 0.793 23.90 24.90 
2000 0.834 0.809 23.50 24.50 
2010 0.845 0.825 23.10 24.10 
2040 0.910 0.900 21.90 22.90 

Table A. 1.' ) level of external out-i nigration 
female 1 male 

1990 2458 3058 
2000 2458 3058 
2010 1857 2310 
2040 1857 2310 

Table A. 1.1 0 level of external in-r nigration 
female 1 male 

1990 1227 1530 
2000 1227 1530 
2010 1534 1913 
2040 1841 2295 
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Table A. 1.11 sex ratio at birth 

year Tai he rural urban 

1990 108 108 105 
2000 108 108 105 
2010 107 108 105 
2040 107 108 105 

Table A. 1.12 Average number of relatives and non-relatives by number of familial 
members 

number of familial members 

Taihe 1 \ 2 ! 3 ! 4 i 5 [ 6 7 1 8 ] 9+ 

1990 0.2516 0.1983 0.0847 0.0625 0.0592 0.0653 0.0552 0.0458 0.0303 

2000 0.2568 0.1940 0.0859 0.0639 0.0611 0.0682 0.0565 0.0489 0.0306 

2010 0.2692 0.1837 0.0889 0.0674 0.0656 0.0752 0.0596 0.0565 0.0315 

2040 0.3066 0.1528 0.0977 0.0777 0.0792 0.0960 0.0690 0.0791 0.0340 

rural 1 2 3 4 5 6 7 8 9+ 
1990 0.2443 0.2043 0.0830 0.0605 0.0566 0.0613 0.0534 0.0414 0.0298 

2000 0.2443 0.2043 0.0830 0.0605 0.0566 0.0613 0.0534 0.0414 0.0298 

2010 0.2443 0.2043 0.0830 0.0605 0.0566 0.0613 0.0534 0.0414 0.0298 

2040 0.2443 0.2043 0.0830 0.0605 0.0566 0.0613 0.0534 0.0414 0.0298 

urban 1 2 3 4 5 6 7 8 9+ 
1990 0.3689 0.1013 0.1124 0.0949 0.1018 0.1306 0.0845 0.1167 0.0381 

2000 0.3689 0.1013 0.1124 0.0949 0.1018 0.1306 0.0845 0.1167 0.0381 

2010 0.3689 0.1013 0.1124 0.0949 0.1018 0.1306 0.0845 0.1167 0.0381 

2040 0.3689 0.1013 0.1124 0.0949 0.1018 0.1306 0.0845 0.1167 0.0381 

Table A.1.13 Proportion of persons living in collective households by age and sex who do 
not live familial member 

Taihe 0-14M 0-14F 15-49M ! 15-49F | 50-64M | 50-64F | 65+M J 65+F 

1990 0.9128 0.9333 0.7888 0.5793 0.5506 0.0692 0.1285 0.0899 

2000 0.9001 0.9142 0.6935 0.5100 0.4864 0.0593 0.1407 0.0939 

2010 0.8696 0.8682 0.6014 0.4435 0.4264 0.0483 0.1620 0.0972 

2040 0.7778 0.7301 0.4666 0.3470 0.3411 0.0304 0.2471 0.1197 

rural 
1990 0.9307 0.9602 0.7834 0.5744 0.5433 0.0712 0.1207 0.0911 

2000 0.9307 0.9602 0.6855 0.5026 0.4754 0.0623 0.1268 0.0957 

2010 0.9307 0.9602 0.5875 0.4308 0.4074 0.0534 0.1328 0.1002 

2040 0.9307 0.9602 0.4407 0.3231 0.3056 0.0400 0.1594 0.1203 

urban 
1990 0.6250 0.5000 0.8756 0.6592 0.6696 0.0370 0.2536 0.0709 

2000 0.6250 0.5000 0.7661 0.5768 0.5859 0.0324 0.2663 0.0780 

2010 0.6250 0.5000 0.6567 0.4944 0.5022 0.0278 0.2790 0.0850 

2040 0.6250 0.5000 0.4925 0.3708 0.3767 0.0208 0.3348 0.1191 

Note: M - male, F - female 
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Shenzhen SEZ 

Table A. 2.1 life expectancy of Shenzhen SEZ 
jyear 
1990 
2010 
2040 

JMale_ 
74.29 
76.10 
78.60 

female 
80.47 
82.20 
84.20 

Table A.2.2 proportion eventually married and total fertility 
year male married Female married | Is'birth | 2nd birth | 3rd birth | TFR 
1990 0.9718 0.9967 0.8233 0.2658 0.0908 1.18 
2000 0.9700 0.9900 0.9000 0.3000 0.0908 1.29 
2010 0.9700 0.9800 0.9500 0.5000 0.0908 1.54 
2040 0.9500 0.9500 0.9500 0.5000 0.1000 1.55 

Table A.2.3 mean age of first marriage and fertility 
year ^male marriage j female marriage | parity 1 1 parity 2 ! parity 3+ [ all birth 
1990 
2000 
2010 
2040 

25.7 
26.0 
26.0 
28.0 

25.2 
25.2 
25.2 
26.0 

26.9 
26.2 
26.2 
27.0 

30.0 
30.0 
30.0 
30.0 

32.4 27.9 
32.4 28.0 
32.4 28.0 
32.4 28.5 

Table A.2 .4 propensity of divorce 
year Female | male 

1990 
2010 
2040 

0.15 
0.20 
0.29 

0.15 
0.20 
0.29 

Table A.2.5 Propensity of the divorced 
year 
1990 
2010 
2040 

Female 
0.80 
0.75 
0.67 

male 
0.90 
0.85 
0.75 

Table A.2.6 Propensity of the widowed 
year 

1990 
2010 
2040 

Female 
0.60 
0.55 
0.50 

male 
0.90 
0.90 
0.85 
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Table A.2.7 level of leaving parental home 
propensity median age 

year Female '< male female | male 

1990 
2000 
2010 
2040 

0.830 0.800 
0.845 0.825 
0.860 0.850 
0.960 0.950 

24.0 24.5 
23.5 24.0 
23.0 23.5 
21.5 22.0 

Table A.2.8 level of external out-migration 
Female i male 

1990 7190 7810 
1995 8628 9372 
2000 13806 14994 
2010 16567 17993 
2040 16567 17993 

Table A.2.9 level of external in-migration 
Female male 

1990 57992 62978 
1995 46394 50383 
2000 18557 20153 
2010 16702 16122 
2040 16702 18138 

Table A.2.10. sex ratio at birth 
year Sex ratio 
1990 
2040 

115 
106 

Table A.2.11 Average number of relatives and non-relatives by number of familial 
members 

year number of familial members 

i ! 0 I 
1 \ 

3 4 5 ! 6 i 7 i 8 ! 9+ 

1990 0.54 0.29 0.22 0.22 0.22 0.24 0.24 0.20 0.24 

2010 0.41 0.22 0.17 0.17 0.17 0.18 0.18 0.15 0.18 

2040 0.27 0.14 0.12 0.12 0.12 0.12 0.12 0.10 0.12 

Table A.2.12 Proportion of persons living in collective households by age and sex who do 
not live with familial member 

year 0-14M 0-14F 15-49M 15-49F 50-64M 50-64F 65+M 65+F 

1990 0.9380 0.9289 0.8877 0.8783 0.7895 0.3306 0.3934 0.1073 

2000 0.9380 0.9289 0.7767 0.7685 0.6908 0.2892 0.4130 0.1181 

2010 0.9380 0.9289 0.6657 0.6588 0.5921 0.2479 0.4327 0.1288 

2040 0.9380 0.9289 0.4993 0.4941 0.4441 0.1859 0.5193 0.1803 

Note: M - male, F - female. 



Bevolking en duurzame ontwikkeling in China 
Bevolkings- en huishoudensscenario's voor twee regio's 

SAMENVATTING 

Zich bewust zijnde van het belang van huishouden/gezin als eenheid van analyse, hebben 
demografen, beleidsmakers en anderen in toenemende mate aandacht besteed' aan de 
vooruitberekening en simulatie van huishoudens. Dit wordt weerspiegeld in de 
ontwikkeling van de gezinsdemografie in de afgelopen twee tot drie decennia. 
Tegelijkertijd ondervond ook de regionale demografie uitzonderlijke belangstelling en 
boekte wezenlijke vooruitgang, vanwege het feit dat er toenemende aandacht is gekomen 
voor regionale onderscheiden en het belang ervan voor theorie en praktijk. Meer in het 
bijzonder, is China een van de landen met de grootste regionale verschillen in fysisch-
geografische omstandigheden, menselijke hulpbronnen en economische en sociale 
ontwikkeling, zowel in historisch als in internationaal perspectief. En gezin en familie 
hebben in China altijd een belangrijke rol gespeeld, in alle aspecten van het economische 
en sociale leven. De groeiende bevolking heeft ernstige moeilijkheden opgeroepen, vooral 
met betrekking tot een toereikende voedselvoorziening, werkgelegenheid, huisvesting, en 
gezondheidszorg. Bovendien hebben economische ontwikkeling en modernisering 'een 
bedrieglijke en schadelijke uitwerking gehad op 's lands hulpbronnen en milieu. Met hun 
uiteenlopende bevolkingskenmerken en onderscheiden sociaal-economische activiteiten 
zien de regio's zich geplaatst voor specifieke problemen en uitdagingen betreffende 
werkgelegenheid, huisvesting, ouderenzorg, voedselvoorziening, grondgebruik, milieu
bescherming, etc. 

Onze onderzoeksdoelstellingen zijn daarom: 
(1) De historische patronen te onderzoeken van de interacties tussen bevol

kingsgroei, grondgebruik, en milieuproblemen in ontwikkelde en minder ontwikkelde 
regio's. Het plausibele ontwikkelingspad te behandelen voor ontwikkelingslanden met 
hoge economische groei en snelle bevolkingsverandering zoals China, door vragen te 
stellen als: "Dient ontwikkeling voort te schrijden ten koste van de rurale regio's, of ten 
koste van gerechtigheid voor alle regio's, often koste van hulpbronnen en milieu?" 

(2) Het verband na te gaan tussen sociaal-economische ontwikkeling, verstedelij
king en bevolkingsbeleid enerzijds, en demografische factoren (huwelijkssluiting, vrucht
baarheid, sterfte, en migratie) anderzijds, op regionaal niveau. 

(3) Een vooruitberekening te maken van de bevolkings- en huishoudensdynamiek 
wat betreft omvang, verdeling, samenstelling naar leeftijd, geslacht, etc, op regionaal 
niveau. De toepasbaarheid te behandelen (met betrekking tot reikwijdte en beperkingen) 
van een multi-dimensioneel gezinsvooruitberekeningsmodel toegepast in situaties waarin 
slechts onvolledige gegevens beschikbaar zijn. 

(4) Op basis van de resultaten van de regionale gezinsvooruitberekeningen de 
voortgaande invloed te bespreken van bevolkingsdynamiek en veranderingen in de 
gezinsstructuur op duurzame sociaal-economische ontwikkeling, en op de ontwikkeling 
van hulpbronnen en milieu in de regio's - theoretische gedachten en beleids
aanbevelingen. 

CONCEPTUEEL KADER 

In hoofdstuk 1 wordt een poging ondernomen om een conceptueel kader voor de 
regionale demografie te construeren. In ons onderzoek wordt een regio opgevat als een 
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'holon' - een regio in systeemtheoretische zin, kortweg 'systeemregio'. Een systeemregio 
wordt niet alleen gekenmerkt door bepaalde a priori gedefinieerde variabelen, maar ook 
door de totaliteit van het samenstel van variabelen in de regio en de interacties daartussen. 
Een regio is daarom een gebied met haar eigen uniciteit vanwege haar speciale locatie en 
haar specifieke gekwantificeerde karakteristieken, en geïdentificeerd door haar mentale 
en/of concrete begrenzingen. Haar uniciteit noodzaakt tot aandachtige bestudering van 
haar specificiteit. Anderzijds moet een regio worden behandeld als deel van een groter 
geheel. Binnen de diversiteit op het aardoppervlak kunnen regelmatigheden worden 
aangewezen tussen regio's, vanwege het feit dat zij gemeenschappelijke kenmerken 
hebben, gemeenschappelijke regels, gemeenschappelijke samenhangen. Op grond hiervan 
kan onderzoek lessen en conclusies van algemene waarde opleveren. 

Op grond van onze aanvaarding van het concept systeemregio bevelen wij een sys
teembenadering aan voor regionaal-demografisch onderzoek. Een systeembenadering is 
een benadering van verschijnselen niet als geïsoleerde zaken, maar als componenten van 
een geheel, waarbij de relevantie van de verbanden tussen de componenten en hun 
omgeving is verankerd in het handelingsproces. De linguïstische benadering is een zeer 
belangrijk instrument in een systeembenadering van regionaal-demografisch onderzoek. 
Daarmee overeenstemmend wordt een theoretisch kader voor een regionale systeem
benadering voorgesteld. Iedere regio moet beschouwd worden als een open systeem dat 
een van de subsystemen van het wereldwijde systeem is. Met haar eigen structuur, in een 
veranderingsproces vanwege invoer en uitvoer van materie, energie en informatie van en 
naar haar omgeving, en zelfregulerend in overeenstemming met de feedback van iedere 
verandering, beïnvloedt de regio andere regio's en het gehele systeem, en wordt 
tegelijkertijd door deze beïnvloed. Het regionaal systeemtheoretisch kader fungeert als 
richtlijn tijdens ons hele onderzoek. Alle regionaal-demografische en andere relevante 
verschijnselen worden bestudeerd op basis van ons begrip ervan en van de principes van 
de systeembenadering. Zo wordt bijvoorbeeld volgens de systeembenadering studie 
gemaakt van regionale gezins/huishoudensvorming en van interacties tussen bevolking, 
ontwikkeling en milieu, en worden dienovereenkomstig theoretische kaders voor 
subsystemen geconstrueerd. 

Ter bestudering van de regionale ongelijkheden in China worden twee typen regio's 
geconceptualiseerd en gecategoriseerd - ontwikkelde en onderontwikkelde regio's. Taihe 
in het Jitai Bekken is geselecteerd als zijnde representatief voor de onderontwikkelde 
regio's, terwijl Shenzhen in de Delta van de Parelrivier is gekozen als zijnde representa
tief voor de regio's met een snelle economische ontwikkeling. Zowel Shenzhen als Taihe 
worden beschouwd als een systeem. Gekenmerkt door hun geheel-zijn en compleet-zijn, 
bestaan zij uit subsystemen die verbonden zijn met en ingeperkt (geconditioneerd) door 
de toestand van de andere eenheden. Bovendien bestaan Shenzhen en Taihe evenzeer als 
componenten van bovengeschikte of hogere systemen, de Delta van de Parelrivier en de 
provincie Guangdong (Shenzhen), en het Jitai Bekken en de provincie Jiangxi (Taihe), 
plus (voor beide) China en het wereldsysteem. Iedere verandering in het ene subsysteem 
zal leiden tot veranderingen in andere subsystemen en in de hogere systemen. Anderzijds 
zijn veranderingen in het ene subsysteem gebaseerd op de interacties met de andere 
subsystemen en bovengeschikte systemen. 

De hoofdstukken 2 tot en met 7 hebben drie belangrijke academische bedoelingen. In de 
hoofdstukken 2 tot en met 5 bestuderen we de historische patronen van de regionale 
ontwikkeling inzake de interacties tussen geografische, sociaal-economische, politieke, 
bevolkings- en gezinsfactoren. Hoofdstuk 6 behandelt de vervaardiging van een con-
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sistente en simultane huishoudens- en bevolkingsvooruitberekening, die het begrip en de 
kennis die we verkregen in de eerdere hoofdstukken met elkaar verbindt. In hoofdstuk 7 
worden, op basis van de redeneringen en vooruitberekeningsresultaten uit de vooraf
gaande twee delen, de interacties tussen bevolking, ontwikkeling en milieu en de impli
caties daarvan voor duurzame ontwikkeling aangesneden. 

HISTORISCHE PATRONEN VAN REGIONALE ONTWIKKELING 

Hoofdstuk 2, waarin de regionale systeemprocessen van Taihe en Shenzhen worden 
beschreven, is bedoeld om de contexten te verschaffen waarin de demografische sub
systemen in de twee regio's opereren. Vanwege de combinatie van geografische, politie
ke, historische en culturele redenen hebben Shenzhen en Taihe nogal verschillende 
niveaus van economische ontwikkeling, industrialisatie, verstedelijking en levens
standaard. In de jongste decennia heeft politieke interventie door de centrale overheid een 
belangrijke rol gespeeld in de regionale ontwikkeling. Ofschoon zowel Taihe als Shen
zhen een geweldige sociaal-economische ontwikkeling hebben doorgemaakt sinds de 
invoering van de politiek van economische hervormingen en openstelling naar buiten, is 
de kloof in sociaal-economisch ontwikkelingsniveau tussen de twee regio's breder gewor
den, en het ziet er niet naar uit dat zij weer zal worden vernauwd in de nabije toekomst. 
Dit heeft een belangrijke rol gespeeld, en zal die rol blijven spelen, in de veranderingen 
van de regio's in natuurlijke bevolkingsgroei, migratie, huishoudensvorming en milieu-
omstandigheden. 

Bevolkingsveranderingen, en de interacties ervan met economische, politieke, culturele 
en milieufactoren in de geschiedenis van deze twee regio's, worden beschreven in 
hoofdstuk 3. 

Bevolkingsveranderingen in China als geheel en in de regio's Shenzhen en Taihe hebben 
in wezen eenzelfde patroon gevolgd in de afgelopen vier decennia. De gelijkaardigheid 
van de bevolkingsveranderingen in de regio's is in hoge mate gerelateerd aan de gelijk
soortigheid van hun sociaal-economische ontwikkeling. De bevolkingsveranderingen in 
Taihe en Shenzhen waren gelijkaardiger in de periode 1950-1979 dan in de jaren '80 en 
'90, vanwege de egalitaire ontwikkelingsstrategie die resulteerde in een afname in de 
regionale ongelijkheden in sociaal-economisch ontwikkelingsniveau. Na 1979 namen de 
verschillen in bevolkingsverandering tussen de regio's toe. Het locale niveau heeft zich 
veel meer laten horen in het proces van regionale besluitvorming. Daarom waren, toen de 
stringente geboortecontrolepolitiek in de jaren '80 werd uitgevaardigd door de centrale 
overheid, de locale gemeenschap, het gezin en het individu niet slechts in een positie van 
zich te moeten aanpassen. Feedback vanuit het locale niveau dreef de politiek in de 
richting van veranderingen, en flexibiliteit en variëteit konden worden waargenomen 
tussen de regio's. Een van de directe resultaten is dat in het onderontwikkelde Taihe de 
statistieken over vruchtbaarheid en migratie zoals gerapporteerd door de locale overheid 
aanzienlijk vertekend zijn en zorgvuldig moeten worden bijgeschat alvorens zij kunnen 
worden gebruikt op de manier zoals wij in ons onderzoek hebben gedaan. 

Behalve dat er een onderscheid is in niveau van sociaal-economische ontwikkeling tussen 
Shenzhen en Taihe, zijn er verschillen in vruchtbaarheid en sterfte tussen de twee regio's. 
In het algemeen zijn de bruto geboortecijfers en bruto sterftecijfers hoger in Taihe dan in 
Shenzhen. Binnen de regio's kan men verschillende niveaus van vruchtbaarheid waar
nemen in de rurale en de urbane delen. Gegeven haar hoge verstedelijkingsniveau en de 
speciale kenmerken van pas-aangekomen vestigers heeft Shenzhen een exceptioneel lage 
vruchtbaarheid. 
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Voor 1980 werd een beleid van strikte beheersing van de binnenlandse migratie geïm
plementeerd. Natuurlijke bevolkingstoename was de belangrijkste bron van de totale 
bevolkingsgroei in beide regio's. Na 1980 absorbeerden de ontwikkelde regio's van 
China grote aantallen migranten uit het achterland. Het vestigingsoverschot was goed 
voor 97,1 procent van de totale bevolkingsgroei van Shenzhen in 1979-1996, terwijl 
Taihe veranderde van een ontvanger in een zender van migranten. Verschillende vrucht-
baarheids- en migratiepatronen resulteerden in verschillende bevolkingssamenstellingen 
in de twee regio's en hun rurale en urbane subregio's. 

Vanwege China's opmerkelijke ruraal-urbane differentiatie is verstedelijking een erg 
belangrijk kenmerk dat bijdraagt tot de regionale verschillen. Tegelijk is migratie de 
belangrijkste demografische factor met betrekking tot regionale interacties. Bovendien 
vormt de zgn. tijdelijke bevolking de meerderheid van de binnenlandse migranten in het 
huidige China. Daarom bestuderen we specifiek de onderwerpen verstedelijking en 
tijdelijke bevolking in hoofdstuk 4. 

Binnenlandse migratie is een van de drijvende krachten achter China's verstedelijking. 
Administratieve veranderingen en veranderende begrenzingen van steden zijn andere 
belangrijke bronnen van verandering in verstedelijkingsniveau in de regio's van China. 
De snelle economische ontwikkeling sedert de jaren '80 heeft het proces van verstede
lijking in de ontwikkelde regio's, bijv. Shenzhen, aanmerkelijk versneld. 'Kleine steden 
ontwikkelingsstrategie' en 'omzetting ter plaatse' hebben de verstedelijking wezenlijk 
bevorderd en zullen een belangrijke rol blijven spelen in de verstedelijking van het 
Chinese platteland, m.n. in het onderontwikkelde binnenland. Ongeacht of de platte
landsbevolking in situ wordt omgevormd in niet-agrarische bevolking of daadwerkelijk 
verhuist naar urbane gebieden, zal het verstedelijkingsproces in China in de nabije 
toekomst een trend van acceleratie te zien geven. 

De politiek van 'omzetting ter plaatse' en de ontwikkeling of dorps- en 'township'-
ondernemingen ziet zich geplaatst voor problemen als geringe efficiëntie, overcon
sumptie van hulpbronnen, zware verontreiniging, en afnemend concurrentievermogen van 
dorps- en 'township'-ondernemingen. Als gevolg daarvan nemen steeds meer overtollige 
rurale arbeidskrachten de weg naar de stad en blijven daar voor langere tijd als tijdelijke 
bevolking. Rurale gebieden in het onderontwikkelde binnenland zoals Taihe zijn de 
voornaamste zenders van tijdelijke bevolking. Migratieselectiviteit ten voordele van 
jonger, beter opgeleid en hoger geschoold personeel veroorzaakt het probleem van de 
'brain drain' in de onderontwikkelde regio's, en toekomstige ontwikkelingen kunnen een 
vicieuze cirkel veroorzaken. In het bijzonder wordt aandacht besteed aan de daling van 
investeringen in arbeid en kapitaal in de agrarische productie, vooral de graanverbouw, 
wat de capaciteit van China om zijn enorme bevolking te voeden zal beïnvloeden. 

Dat de gesegmenteerde arbeidsmarkt ten nadele van de tijdelijke bevolking werkt kan 
men zien in Shenzhen's Speciale Economische Zone (SEZ) en in veel andere steden in 
China. Een van de grootste barrières voor leden van de tijdelijke bevolking om te inte
greren in de stedelijke gemeenschap is het huishoudensregistratiesysteem. De status van 
'tijdelijke bevolking' blokkeert hun toegang tot goedbetalende en meer prestigieuze 
banen, sociale zekerheidsuitkeringen, en openbare diensten, met als gevolg dat hun 
stabiliteit in de huidige woonplaats beïnvloed wordt, net als hun besluitvorming inzake 
huwelijk en gezinsuitbreiding. Desalniettemin vertoont de tijdelijke bevolking een 
gestage toename, zowel qua proportie vestigers voor langere tijd als qua gemiddelde 
verblijfsduur. Hervorming van het huishoudensregistratiesysteem zal onder leden van de 
tijdelijke bevolking de bereidheid en de praktijk versterken om voor altijd te blijven. 
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Familie en gezin in China tonen uitgesproken patronen van aanpassing aan de uit
eenlopende sociaal-economische, culturele, politieke, demografische en milieukenmer-
ken van de regio's. Hoofdstuk 5 laat zien dat, gereguleerd en ingeperkt door de sociaal-
economische, demografische en milieucondities, de traditionele voorkeur voor een groot 
en samengesteld meergezinshuishouden in het verleden nauwelijks verwerkelijkt kon 
worden. Voor het eind van de jaren '40 had een relatief rijke regio als Shenzhen grotere 
en complexere huishoudens dan een armere en meer afgelegen regio als Taihe. 

Chinese huishoudens kunnen heel goed de bedreigingen van de integriteit van hun 
basiscultuur tegemoet treden, en zijn zeer flexibel in hun antwoord op nieuwe economi
sche, politieke en sociale overgangen. Tegenover de substantiële uitdagingen van de 
economische en politieke veranderingen is China's huishoudenssamenstelling tamelijk 
stabiel gebleven, wat afwijkt van de 'convergentietheorie'. Politieke interventie en 
overheidsbeleid (bijv. geboortecontrolepolitiek en gezondheidspolitiek in het bijzonder) 
anders dan verstedelijking en industrialisatie hebben een grotere rol gespeeld in het 
substantieel veranderen van China's demografische condities, en hebben de belangrijkste 
drijvende krachten gevormd achter verschillen in huishoudensomvang en samenstelling 
tijdens de afgelopen decennia. 

Aan de andere kant leiden kenmerken van huishoudens tot belangrijke effecten op 
regionale sociaal-economische ontwikkeling. Onderzoekingen in de Delta van de 
Parelrivier geven aan dat het grote aantal overzeese verwanten van de locale inwoners een 
belangrijke rol heeft gespeeld in de economische ontwikkeling van deze regio. 
Verwantschapsbetrekkingen en locale loyaliteiten zijn een centraal onderdeel geworden 
van locale ontwikkelingsinitiatieven. Om soortgelijke redenen wordt verwacht dat het 
grote aantal vertrekkers uit onderontwikkelde regio's als Taihe sinds het midden van de 
jaren '80 zal bijdragen aan de huidige en toekomstige sociaal-economische ontwikkeling 
van hun plaatsen van oorsprong. 

De grote omvang van de binnenlandse migratie sinds het midden van de jaren '80 heeft 
de huishoudensvorming in de plaatsen van oorsprong en bestemming aanzienlijk 
beïnvloed. Het vertrek van jongvolwassen migranten doet in Taihe de huishoudens-
omvang aanzienlijk verminderen en vereenvoudigt de huishoudensstructuur. Hun verhou
dingsgewijs onstabiele positie dwingt veel migranten om trouwen en kinderen krijgen uit 
te stellen. Vestigers in Shenzhen SEZ komen meestal alleen of met kleine gezinnen, wat 
bijdraagt aan de daling van de gemiddelde huishoudensgrootte en aan de simplificering 
van de huishoudensstructuur. Anderzijds voegen veel vestigers zich bij hun verwanten en 
vrienden, en sommigen van hen stichten gezamenlijk een groot huishouden om de kosten 
van levensonderhoud te drukken. Als we deze twee tegengestelde effecten bezien, lijkt 
het erop dat de eerstgenoemde factor een grotere invloed heeft uitgeoefend en een tame
lijk kleine gemiddelde huishoudensomvang in Shenzhen SEZ heeft veroorzaakt. 

Verhuizingen doen de aantallen mensen levend in collectieve huishoudens aanzienlijk 
toenemen, alsmede de aantallen mensen die als verwanten en niet-verwanten in private 
huishoudens leven, en de aantallen huishoudens met gescheiden levende partners. Deze 
verschijnselen zijn opvallender in Shenzhen SEZ dan in Taihe. In Shenzhen zijn de ge
scheiden levende echtparen, de 'verwanten en niet-verwanten' in de private huishoudens, 
en de meeste huurders in collectieve eenheden de onstabiele factoren in de huishoudens
samenstelling, nu en in de toekomst. 

De patronen van verandering in leeftijdspecifieke headship rates, gemiddelde huis
houdensomvang en leefvorm bekijkend, bestudeerden we de typische leeftijdspecifieke 
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gezinsgeschiedenis van mensen, die eenzelfde patroon blijkt te hebben in Taihe en 
Shenzhen SEZ: leven als kind in een gematigd groot en gecompliceerd huishouden, in 
een groot en complex huishouden in de late tienerjaren, in een klein en eenvoudig 
kerngezinshuishouden als jongvolwassene, in een groot en gecompliceerd huishouden op 
middelbare leeftijd, in een klein kerngezinshuishouden als jongere oudere, en in een 
betrekkelijk groot en complex huishouden op hoge leeftijd. Dit wijkt duidelijk af van het 
klassieke concept van de 'gezinsfasecyclus'. 

VOORUITBEREKENTNG VAN BEVOLKING EN HUISHOUDENS 

Voor de vooruitberekening van bevolking en huishoudens in Shenzhen SEZ en Taihe 
gebruikten wij het recent ontwikkelde ProFamy model. Het is een macro-dynamisch 
model, dat het mogelijk maakt om onze kennis van de causale verbanden tussen demo
grafische cijfers en sociaal-economische, politieke en culturele factoren te integreren in 
ons werk aan de vooruitberekening, door het maken van de nodige veronderstellingen 
aangaande toekomstige veranderingen in deze demografische cijfers. Bovendien was de 
keus voor ProFamy als vooruitberekeningsmiddel ook ingegeven door andere hogelijk 
gewaardeerde eigenschappen: het kan huishoudens en bevolking tegelijk en consistent 
vooruitberekenen; het maakt vooruitberekening van velerlei kenmerken van huishoudens 
en hun leden mogelijk door het gebruiken van gewone demografische data die gewoonlijk 
beschikbaar zijn uit conventionele databronnen; en het bestrijkt zowel kerngezinnen als 
drie-generatie huishoudens, wat nodig is bij de bestudering van huishoudens in regio's in 
ontwikkelingslanden zoals China. 

Bij het gereedmaken van de inputgegevens werden leeftijd-en-geslachtspecifieke 
projectieve kansen voor demografische gebeurtenissen zorgvuldig bestudeerd. Bij het 
construeren van de standaardprofielen probeerden we zo veel als mogelijk de beschikbare 
data te gebruiken, verkregen uit de onderzoeksgebieden zelf. Wegens databeperkingen 
moesten we soms echter 'lenen' van ander relevant onderzoek, en modelleerbenaderingen 
gebruiken bij het schatten van enkele projectieve kansen. Onze voorkeur hadden 
modellen en profielen die waren geconstrueerd met een directe referentie naar de Chinese 
setting. Zo gebruikten wij bijvoorbeeld sets van Chinese provinciale en regionale 
standaardprofielen van eerste huwelijkssluiting en pariteitspecifieke vruchtbaarheid, 
teneinde periode-effecten uit te sluiten, en pasten wij de waargenomen periodecijfers voor 
onze onderzoeksgebieden aan door het relationeel model van Brass en Zeng's eenvoudige 
methode voor de afleiding van cc en ß toe te passen. Yang's provinciale model voor 
migratieredenen werd toegepast ter schatting van de frequentieverdelingen van vestiging 
en vertrek. Teneinde problemen van datatekorten op te lossen werden ook enkele demo
grafische indirecte schattingsmethoden gebruikt. 

Na analyse en afweging van de gewoonlijk gebruikte vooruitberekeningsmethoden wezen 
wij de traditionele variantenbenadering en de probabilistische benadering af. In plaats 
daarvan gebruikten we de scenariobenadering voor het maken van de veronderstellingen 
omtrent het toekomstig verloop van de demografische parameters. Alle demografische 
gebeurtenissen die relevant zijn voor huishoudensvorming, -uitbreiding en -ontbinding 
werden behandeld in een systeemtheoretisch kader als 'proximate determinants', beïn
vloed door sociaal-economische, politieke en milieufactoren en hun invloed uitoefenend 
op huishoudens- en bevolkingskenmerken. Een set van parameters ten behoeve van een 
scenario wordt verkregen door het toekomstig verloop van sterfte, pariteitspecifieke 
vruchtbaarheid, huwelijkssluiting, echtscheiding, hertrouw, het verlaten van het ouderlijk 
huis, migratie, sex ratio bij de geboorte, enz. te veronderstellen. Sommige van de para
meters, zoals leeftijd bij huwelijk, leeftijdspecifieke vruchtbaarheid, migratie, sex ratio 
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bij de geboorte, en sterfte, werden rechtstreeks afgeleid van uitgebreide data en onder
zoekingen over de onderzoeksgebieden, terwijl andere, zoals echtscheiding, hertrouw, en 
het verlaten van het ouderlijk huis, langs indirecte weg moesten worden geschat op basis 
van relevante data beschikbaar voor vergelijkbare regio's, meestal voor China als geheel. 
Met betrekking tot verwachte toekomstige veranderingen stoelden wij op ervaringen in en 
kennis van vergelijkbare en ontwikkelde maatschappelijke settings. 

Omdat China dramatische sociaal-economische en demografische transities heeft 
ondergaan in de voorbije decennia, en omdat de veranderingen nog spectaculairder 
zouden kunnen zijn in de toekomst, kan het postulaat van 'stationariteit' voor de 
bevolkingsvooruitberekening ernstig in twijfel worden getrokken. Bovendien worden 
bijkomende moeilijkheden toegevoegd door het feit dat huishoudensvooruitberekening op 
lokaal niveau een uitgebreide hoeveelheid variabelen en werk met zich meebrengt omdat 
er een veel flexibeler en veranderlijker context mee gemoeid is. Gelukkig stelde een 
ruime hoeveelheid data ons in staat om aandachtige studie te maken van de parameters en 
de standaardprofielen voor leeftijdspecifieke vruchtbaarheid, sluiting van eerste 
huwelijken, en migratie, de determinanten die als de belangrijkste worden beschouwd bij 
het veroorzaken van voorspelfouten in huishoudensvooruitberekeningen op lokaal niveau. 
Andere parameters en standaardprofielen konden ook op redelijke wijze worden geschat 
en verondersteld. Ons volledig bewust zijnde van het feit dat we niet alle kleine en 
subtiele veranderingen in de huishoudens en bevolking van de onderzoeksgebieden 'voor
spellen', zijn we zeker niet teleurgesteld door het compromis dat we konden vinden 
tussen onze academische ambities en de beperkingen in de gegevens en de methodologie, 
en verkregen we resultaten die gelukkig tamelijk redelijk en verklaarbaar zijn. 

Onze vooruitberekening laat zien dat in de 50 jaar tussen 1990 en 2040 zowel Taihe als 
Shenzhen SEZ een voortdurende bevolkingsgroei zullen kennen, hoewel het groeitempo 
op de langere termijn zal afzwakken. In zekere zin was onze vergelijking er altijd een 
tussen een onderontwikkelde regio met hogere vruchtbaarheid maar met netto vertrek, en 
een ontwikkelde regio met lagere vruchtbaarheid maar met netto vestiging, terwijl beide 
een soort van demografisch evenwicht in hun bevolkingsomvang en -structuur zullen 
bereiken. Taihe en Shenzhen SEZ zullen allebei een versnellend verouderingsproces 
ondergaan, en met de afname van de vestiging in Shenzhen SEZ zal het tempo van dit 
bevolkingsverouderingsproces klaarblijkelijk worden opgevoerd na 2010. De toename in 
het aantal huishoudens zal duidelijk die van de bevolking in beide regio's overtreffen, 
vooral in het latere deel van onze vooruitberekeningsperiode. Een basale decompositie-
aanpak laat zien, dat in het begin demografische factoren een belangrijker rol zullen 
spelen in de huishoudens verandering, terwijl gedragsveranderingen inzake gezinsvorming 
en onafhankelijke leefstijl meer invloed zullen uitoefenen in het latere deel van onze 
vooruitberekeningsperiode. Vooral de effecten van veranderingen in de bevolkings
structuur op huishoudensveranderingen zullen een afname vertonen, terwijl de effecten 
van bevolkingsgroei stabieler zullen zijn. Demografische en niet-demografische factoren 
tezamen maken dat zowel Taihe als Shenzhen SEZ een trend van 'huishoudens-
verdunning' of 'huishoudensatomisering' zullen vertonen. Huishoudenstypen zullen 
worden vereenvoudigd, huishoudensomvang zal worden geminiaturiseerd in beide 
regio's. Echter, de verschillen tussen beide plaatsen in China en plaatsen in Westerse 
maatschappijen zullen blijven. 

BEVOLKING-MILIEU INTERACTIE EN DUURZAME ONTWIKKELING 

Binnen het brede spectrum van discussies over duurzame ontwikkeling zijn er twee 
belangrijke hete hangijzers die worden besproken in hoofdstuk 7: sociaal-ecologisch 
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draagvlak, en milieu-impacts veroorzaakt door bevolkingsgroei en economische 
ontwikkeling. 

China is bij uitstek het land van de wereld dat in zijn lange geschiedenis het meest 
intensief zijn land(schap) heeft veranderd. In de Chinese geschiedenis hebben ver
vangingen van keizerlijke dynastieën en veranderingen in grondgebruik duizenden jaren 
lang identieke circulaire patronen gevolgd. De enorme bevolkingsomvang en het hoge 
groeicijfer hebben een grote druk gelegd op het fragiele agro-ecosysteem. De grootste 
veranderingen in grondgebruik vonden plaats in de meest recente decennia, vooral in de 
ontwikkelde regio's zoals Shenzhen. Industrialisatie, verstedelijking en uitbreiding van 
woonbebouwing in de ontwikkelde regio's hebben China's meest vruchtbare en produc
tieve bebouwde grond aanzienlijk aangetast, en de bodembedekking en typen van grond
gebruik ingrijpend veranderd, wat resulteerde in een dramatische reductie van de graan-
productie aldaar. Om aan de groeiende behoefte aan graanconsumptie het hoofd te bieden, 
zijn sommige gebieden in onderontwikkelde regio's als Taihe door de centrale overheid 
aangewezen als nieuwe commerciële graanproductiebases, ter compensatie van de verlie
zen in de ontwikkelde regio's. Als een in wezen agrarisch gebied heeft Taihe nog geen 
significante veranderingen in de structuur van grondgebruik en bodembedekking gekend. 
Voor de komende jaren zijn inkrimping van het bebouwde land en vermindering van de 
verbouw in Taihe echter zeer plausibel. 

Sociaal-ecologisch draagvlak is een allesomvattende indicator. Er zijn ten minste drie 
bundels van perspectieven op dit begrip. Ten eerste, het bieden van bestaansmiddelen 
voor de bevolking om te overleven; ten tweede, de bevolking te voorzien van voldoende 
hulpbronnen die mensen kunnen gebruiken om een bepaalde productiviteit te bereiken en 
er een verbeterende levensstandaard op na te houden; ten derde, werkgelegenheid voort te 
brengen voor de economisch actieve bevolking. In een primitieve en gesloten gemeen
schap vormt uitbreiding van de landbouw de voornaamste menselijke aantasting van het 
natuurlijk landschap; bevolkingsgroei is gekoppeld aan verandering in grondgebruik. In 
een moderne samenleving en in een open regionaal systeem echter neemt het belang van 
agrarisch ingrijpen af, en zijn commercialisering, veranderingen in het beheer van de 
hulpbronnen, migratie van de bevolking, en politieke interventie door de centrale 
overheid een belangrijke rol gaan spelen in het ontkoppelde regime in termen van de 
verbanden tussen bevolkingsgroei en grondgebruik. Shenzhen heeft ongeveer 90 procent 
van zijn bebouwde land omgezet in niet-agrarisch gebruik. Intussen is de intensiteit van 
het grondgebruik aanzienlijk vergroot, zodat de toegenomen bevolking kan worden 
voorzien van de blijktekenen van een toenemende welvaart. Een groot aantal banen is 
gegenereerd op het dichtbevolkte land, wat niet alleen aan de eisen van de lokale 
bevolking beantwoordt, maar ook aan die van een grote hoeveelheid tijdelijke bevolking 
die zich heeft gevestigd vanuit andere regio's. De intensiteit van het grondgebruik in 
Taihe is veel lager dan in Shenzhen, terwijl Taihe voor het ernstige probleem van 
degradatie van zijn ecosysteem staat, veroorzaakt door irrationeel grondgebruik en over-
onttrekking van natuurlijke hulpbronnen. Met voortgaande bevolkingsgroei in het alge
meen, en een dramatische toename van zijn bevolking in de economisch actieve leeftijds
klassen in het bijzonder, staat Taihe voor de grote uitdaging om voldoende banen te 
scheppen. 

Bevolkingsgroei en economische ontwikkeling hebben aanleiding gegeven tot geweldige 
milieu-impacts op de regio's van China. Terwijl het milieu-issue dat het meest zorgen 
baart in de onderontwikkelde regio's de degradatie van het land is, is milieuvervuiling de 
ernstigste uitdaging in de ontwikkelde regio's geworden. Vervuiling van water en lucht 
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zijn daar de ernstigste milieuproblemen. Shenzhen kent een opmerkelijke toename van 
afvalemissies sinds de jaren '80. Bevolkingstoename en inkomensgroei zijn de belang
rijkste bronnen van de toegenomen emissies van afvalwater en vast afval in Shenzhen, 
terwijl industrialisatie de belangrijkste veroorzaker van de emissie van afvalgas is. De 
snelle groei van de afvalemissies en de achterstand in afvalbehandeling veroorzaken 
achteruitgang van het milieu. Hoewel milieuvervuiling nog geen serieus probleem is 
geweest in het onderontwikkelde Taihe, kunnen in de toekomst extensieve manieren van 
extractie van hulpbronnen en afvalemissie een ernstiger situatie van milieuvervuiling 
veroorzaken. Snelle economische ontwikkeling, industrialisatie en verstedelijking zullen 
opmerkelijke impacts op het milieu hebben. Ernstige milieuvervuiling kan echter worden 
vermeden door het rationeel kiezen voor een milieuvriendelijke ontwikkelingsstrategie. 

Bij het bestuderen van regionaal grondgebruik en milieu-impacts moeten samenhangen en 
interacties tussen regio's in de beschouwing worden betrokken. Regio's maken deel uit 
van een competitief en complementair systeem. Veranderingen in de ene regio kunnen 
belangrijke impacts genereren op andere regio's. De geschiedenis van de watervervuiling 
in Shenzhen en Hong Kong en andere steden in de Delta zijn een voorbeeld van het feit 
dat milieuvervuiling grensoverschrijdend is. Bestrijding van vervuiling moet worden 
uitgevoerd in samenwerking tussen regio's. 

Gebaseerd op de resultaten van onze bevolkings- en huishoudensvooruitberekening en op 
scenario's van verdere sociaal-economische ontwikkeling en verstedelijking, hebben we 
de plausibele veranderingen in grondgebruik en water- en energieconsumptie in Shenzhen 
en Taihe gesimuleerd. Ons onderzoek doet ons de volgende conclusies ingeven. 

Ten eerste: de klassieke I = PAT vergelijking reikt ons zowel een nuttige manier van 
denken aan als een belangrijk hulpmiddel ter bestudering van de bevolking-ontwik
keling-milieu interacties, hoewel door veel auteurs op de beperkingen ervan is gewezen. 
Echter, het is niet genoeg om slechts de bevolkingsomvang voor de analyse te gebruiken. 
Ook de differentiatie van productie- en consumptiegedrag tussen verschillende groepen 
en instituties in de bevolking moet in aanmerking worden genomen. De selectie van de 
eenheid van analyse hangt af van hoe significant de verschillen binnen de bevolking zijn, 
en welke aspecten van milieu-impact worden bestudeerd. Wanneer de impact van huis-
houdensverandering op het milieu wordt bestudeerd, is het beschouwen van alleen maar 
het totaal aantal huishoudens niet genoeg. Vanwege de processen van gezinsnucleari-
sering en huishoudensverdunning zal een groot aandeel kleine huishoudens ontstaan; de 
schaal van hun impact (consumptie) is verhoudingsgewijs klein. Aldus zal het uitsluitend 
in de beschouwing betrekken van de huishoudensaantallen de omvang van de milieu-
impact overdrijven. Daarom is de verandering in huishoudenssamenstelling zeer belang
rijk en moet in de beschouwing worden betrokken. Onze bevolkings- en huishoudens
vooruitberekening verschaft ons veel details over veranderingen in bevolkings
samenstelling, en stelt ons in staat om zo'n allesomvattende en systematische studie uit te 
voeren. 

Ten tweede: veranderingen in leefstijl spelen een even belangrijke rol als bevolkingsgroei 
en economische ontwikkeling als het gaat om de milieu-impact. Veranderingen in om
vang en soort van consumptie van hulpbronnen zullen een belangrijke rol spelen bij het 
grondgebruik en de water- en energieconsumptie. 

Ten derde: verstedelijking kan verschillende impacts op milieuverandering hebben. Ver
stedelijking zal bijvoorbeeld het bebouwde land aantasten door de bouw van woonwijken, 
industriële en commerciële centra, wegen, etc. Echter, verstedelijking zal de intensiteit 
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van het grondgebruik aanzienlijk doen toenemen, en de uitputting van de grond doen ver
minderen. 

Tenslotte: effectieve vruchtbaarheidscontrole in China heeft significant de bevolkings
druk op het milieu verlicht, de afhankelijkheidsgraad doen dalen, en de proportie produc
tieve bevolking doen toenemen, dit alles ten faveure van de economische ontwikkeling en 
de milieubescherming. Echter, het negatieve effect ervan op de bevolkingsveroudering, 
gecombineerd met veranderingen in het gedrag met betrekking tot huishoudensvorming, 
zal een ernstige uitdaging vormen in het licht van de Chinese traditie van ouderenzorg 
door de familie. De situatie in de ontwikkelde regio's zal het meest kritiek zijn, terwijl het 
in de onderontwikkelde regio's mogelijk zal zijn om de ouderenzorg door de familie 
voort te zetten. Niettemin moet dit worden beschouwd als een belangrijk issue van 
duurzame ontwikkeling in China, dat de aandacht van de samenleving opeist voor het 
probleem van het voorzien in voldoende sociale ondersteuning voor de ouderen. 
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