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ABSTRACT 
 

Recently, non-replacement fertility in Asian countries has attracted 

considerable attention.  Many studies have attempted to understand the factors that 

contribute to low fertility. Surprisingly, housing factors have been given relatively 

little attention.  This paper uses data from the Taiwan Social Change Survey to 

examine the relationship between housing quality and fertility.  In order to isolate the 

effects of housing quality from other confounding factors, I use multivariate models.  

Results from this study indicate that homeownership has a statistically significant 

positive effect on women�s reproductive behavior, and living in apartment type 

housing has a statistically significant negative effect on their reproductive behavior.  

Housing size per person also has a statistically significant negative effect; however, 

its marginal impact is extremely small. 
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Chapter 1.  Introduction 

 

The total fertility rates in developed countries have decreased to non-  

replacement levels1, a pattern that has been most notable and rapid in Asian countries 

such as Taiwan, Korea and Japan.  With comparatively smaller cohorts of young adults 

reaching working age in future years, there is concern that these countries will be 

unable to support growing dependent populations and sustain labor forces need for 

international competitiveness.  Previous research has documented the importance of 

delayed age of marriage, increased labor force participation, and lower desired family 

size in explaining declines in fertility rates.  However, very little attention has been 

given to the effect of housing quality on these trends.  This is surprising, given that 

housing size, type, and ownership have been shown to affect women�s reproductive 

behavior in micro-level models. 

There are a number of ways in which the characteristics of their residents may 

influence a couple�s decisions about bearing children or further increasing the size of  

their families.  People who live in cramped housing may be disinclined to have more  

children, while those who live in single family dwellings may be more amenable to  

                                                                                                                                                                                                                                                                                                             

1 Non-replacement level fertility is a total fertility rate that is not high enough to 
replace an area�s population. In developed countries, replacement level fertility is 
above approximately 2.1.  
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having children.  Similarly, those with gardens or outdoor play spaces would 

presumably find it earlier to allow their children to play noisily than those in multi-

family dwellings where there might be more concerns about disturbing the neighbors. 

Finally, some people may consider home ownership a prerequisite for having children, 

and postpone parenthood until they can afford their own house.  

Viewed differently, the idea that housing quality and family size are positively 

related seems counter-intuitive.  Poor housing quality is generally linked to poverty, 

and research evidence shows that poor people tend to have many children.  Thus, the 

direction of the relationship between housing quality and fertility is somewhat 

ambiguous.  To understand the relationship more clearly, we need to test it empirically. 

This paper uses recently available data to examine the influence of housing 

quality on women�s reproductive behavior in Taiwan.  The data come from Taiwan 

Social Change Survey (TSCS) done in 2002 which is designed to track social changes 

and include unusually rich family background information and detailed information on 

housing.  The paper uses multivariate analysis to examine the relationship between 

number of children and three measures of housing quality � square meters per person, 

type of housing (e.g. multi-person dwellings, single family dwellings) and ownership 

status, controlling for other factors known to influence completed family size, such as 

marital status, education, labor force participation, and religion. 
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The research question may help to explain falling fertility rates in Taiwan and 

other developed countries, and help policymakers to devise the appropriate 

countermeasures. � for example, to develop measures to improve housing quality and 

affordability. 
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Chapter 2.  Background 

 

Taiwan has experienced rapid demographic transition. Life expectancy has 

been increasing since the beginning of twentieth century, and since 1950 fertility has 

fallen sharply.  In 2005, it dropped to a historical low of 1.12. Recent fertility rates in 

Taiwan are decreasing toward non-replacement level.  Taiwan�s government has 

announced that if current trends continue, zero population growth would begin in 2016 

and population would begin to decline beginning in 2018.  

The problem has attracted attention from policymakers.  Population declines 

cause concerns about decreasing workforce size and declining human resources.  In 

order to maintain global competitiveness, countries need workforces of sufficient size 

and quality.  Slow growing or declining populations directly affect industry policy and 

immigration policy as well as education policy.  For example, a decrease in the labor 

supply will induce shifts from manufacturing industries to labor-intensive industries 

such as information technology-related service industries.  It may also affect 

immigration policy, boosting the immigration intake to maintain the labor force.  In 

addition, in order to survive against international competition, countries with slow 

growing populations may need to improve the quality of higher education required to 

nurture highly-skilled professionals.  A decrease in the number of children will affect 
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school budgets. Moreover, the demographic change will affect the social security 

policy.  

In Taiwan, a national pension system is due to start this October after years of 

planning.  The new system provides a social insurance with the government financing 

forty percent of the insurance premium.  However, if the size of the labor force 

decreases at a faster pace than the elderly population increases, the government will 

need to hike the insurance premium in the future.  An increased burden on the future 

generation may collapse Taiwan�s pension system quickly and force the government to 

reconsider the social security system. 

Taiwan�s first family planning program was launched in 1964.  At that time, the  

country�s birth rate was trending upward while its death rate rapidly declined.  The  

government had concerns about the steep population growth and its negative effect on  

economic development.  Taiwan�s total land mass is very small, and the government  

has assumed that extreme density of population would cause problems such as 

overcrowded dwellings and traffic congestion.  Therefore, the government tried to 

control population growth with family planning programs.  Those programs were 

successful.  However, even after these programs ended, fertility continued to decline.  

The Taiwanese government recently began to take countermeasures against very low 

fertility.  Information campaigns encourage young people to �get married at suitable 

age and give birth at suitable age.�  Also, assuming that the absence of child-care 
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support discourages women from having children, the Taiwanese government 

instituted child-care leave and the installed child-care facilities in business offices. 

Despite these efforts however, a visible outcome has yet to appear.  

While Taiwan�s government has focused on child-care support, it has not 

seriously considered housing as one of the causes of very low fertility.  In the first 

place, housing policy has not been a priority agenda item in Taiwan in the past.  The 

government has helped people purchase houses by providing subsidies in the areas of 

public housing, worker�s housing, civil servant�s housing and military serviceman�s 

housing, and also by making housing loans available to first-time home buyers. 

Nonetheless, the immature housing market has prevented people from owning 

affordable and spacious housing.  In addition, due to the complex regulations and rent 

control, rental housing is also in short supply.  However, the government has not paid 

much attention to this issue because the current home-ownership rate is quite high in 

Taiwan, at more than 80 percent.  However, this high homeownership rate does not 

translate into housing quality.  

In addition, a very high proportion of units in Taiwan�s current housing stock is 

investment property, so the housing stock has primarily an exchange value rather than 

a use value.  As a result, housing prices have fluctuated and this has seriously affected 

people's household finances.  Further, Taiwan�s housing size is small compared to 

those of other countries. Taiwan�s average square meters per person is smaller by 
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twenty percent compared to the United States.  It is possible that this current housing 

condition prevents people from living in affordable and spacious housing, and it 

inhibits having more children.  

 

Prior Studies of Factors that Contribute to Fertility Declines  

Many existing studies have tried to explain low fertility.  These have focused 

on several well-known factors including marital status, education, women's social 

advancement, and religion 

Marital Status.  Bongaarts (1978) indicated that the differences in proportions 

of married women resulted in fertility differences among developed and developing 

countries.  Countries with a higher proportion of married women have higher fertility. 

Late marriage also affects fertility.  In Taiwan, the proportion of unmarried women is 

increasing.  In 1970, the percentage of unmarried women (age 25-29) was 8.7.  By 

2000, that percentage had risen to 46.5. 

Education.  Popularization of higher education is also an important factor 

explaining declines in fertility.  Many previous studies have documented that better 

educated women have broader knowledge, higher socioeconomic status, and less 

fatalistic attitudes toward reproduction than do less educated women (Castro Martin, 

1995).  
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Social Factors.  Increased opportunity costs associated with women�s labor 

force participation and wage increases are also well known explanations of low fertility 

(Butz and Ward, 1979)  In contrast, increased male wage encourages childbirth.  The 

econometric model used by Butz and Ward successfully explained postwar fertility 

trends in the United States.                

Cultural Factors.  Cultural factors have profound effects on reproductive 

behavior.  Religion is a typical example.  For instance, Catholicism embraces a strong 

pro-natalist ideology.  The Catholic church�s teachings forbid artificial forms of 

contraception and oppose abortion (Sander, 1995).  Societal consciousness about 

gender roles also matters. Fertility will fall to very low levels when gender equity rises 

to high levels in individual-oriented social institutions and will remain low in countries 

with family-oriented social institutions (McDonald, 2000). 

In addition, changing ideals related to family size also affects fertility.  Girard 

and Roussel (1982) linked fertility declines to reductions of the ideal family size in 

developed countries.  They discovered that a greater proportion of people had lower 

actual fertility than their expressed ideal, than whose fertility surpassed their expressed 

ideal.  These results provide evidence that, preference for smaller family size is 

associated with low fertility. 
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The Importance of Housing  

Although many socioeconomic factors affecting fertility have been researched, 

housing quality has remained largely unnoticed.  In a notable exception, Mulder (2006) 

explores the two-side relationship between population and housing.  She argues that 

the availability of suitable and affordable housing influences young people�s 

opportunities to have children, while the number of people in the household determines 

the demand for housing.  She theorizes both an indirect and a direct influence of 

housing on fertility. The indirect influence runs from leaving the parental home and 

marriage to homeownership.  People who leave the parental home late are also late in 

forming families.  And people who start childbearing at a later age have fewer 

children.  Also, people think housing of high quality is needed to get married.  She 

takes Britain as an example and states that difficulty in obtaining high quality housing 

might lead to the postponement of marriage among young people in countries where 

the quality norm for housing is high.  These factors tend to have an inhibiting effect on 

fertility.  

The direct link from housing to the birth of children is that couples prefer to 

secure housing of a certain quality before they have children.  Mulder cites studies in 

the Netherlands and Germany showing that childbirth frequently follows home 

ownership.  Consequently, difficulties in securing suitable housing might lead couples 

to delay childbearing. 
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Mulder�s study is thought-provoking.  She shows that habitat affects marital 

behavior, which affects fertility, and also that the accessibility to suitable housing 

directly affects reproductive behavior.  However, the relationship in her research 

between leaving the parental home and housing is not clear.  It is possible that social 

customs have a greater impact on the timing of leaving the parental home than does the 

affordability of suitable housing.  In addition, her study does not employ an 

econometric analysis.  Therefore, it does not show the degree of the influence that 

housing factors have on reproductive behavior, net of other factors. 

Kulu (2007) used longitudinal register data from Finland to examine fertility 

variation across housing types and childbearing patterns after housing changes.  His 

results show that fertility is highest among couples in single-family houses and lowest 

among those in apartments, and this effect is significant even after controlling for the 

demographic and socio-economic characteristics of women.  Also, the results show 

elevated fertility levels after couples have moved to single-family housing.  Kulu 

cautions, however, that this could be due to a variety of factors.  It is possible that 

couples move to a single-family house with the intention of having a child, rather than 

becoming motivated to have children because of improvement in their housing 

conditions..  Nonethess, Kulu also finds a relatively high risk of third births for couples 

in single-family houses several years after they move in.  He suggests that living in 

spacious housing for a longer time may lead to higher fertility.  
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Both studies support my hypothesis that housing factors play an important role 

in reproductive behavior.  However, these studies are based on the data in European 

countries.  There might be important difference in the ways in which housing factors 

affect fertility in Asian countries.  My study expands upon existing research on  the 

relationship between number of children and housing factors in two key ways. First, 

the data I use are drawn from a survey in Taiwan. Second, unlike Mulder and Kulu, I 

explore the influence of housing size in addition to the other measures of housing 

quality that they use.  These refinements will contribute to a more complete 

understanding of recent fertility declines in Asian countries.     
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Chapter 3.  Conceptual Model 

 

This study assumes that women�s reproductive behavior is a result of a 

complex set of relationships, including measures of housing quality, as depicted in 

Figure 1.  My dependent variable, number of children per woman, is assumed to be a 

function of five factors � demographic background, educational background, social 

status, living environment, and conditions for caring for children.  These factors are 

related.  For instance, educational background affects occupation and marital status.  

Occupation affects income, and income and marital status interact with each other.  In 

addition, family income affects housing quality, and marital status and housing quality 

affect the number of children.  

My analysis focuses on the effects of housing quality � represented as square 

meters per person, housing type, and ownership status on number of children.  The 

hypothesis is that with an increase in square meter per person, single family dwellings, 

and home-ownership, the probability of having more children increases.  It is desirable 

to include all the factors in Figure 1 in my conceptual model.  However, data 

availability sets some limitations.   Information about consciousness of gender role, 

ideal family size, housing location, and accessibility of child-care facilities is not 

available in my data set.  Therefore, I will estimate a reduced-form model. However, 
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the reduced-form model controls enough demographic and socio-economic 

information to robust relationship between housing and fertility, and maintain the 

fundamental conceptual framework.   

 

Figure 1. Conceptual Framework 
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Chapter 4. Data and Methods 

 

Data 

This study was conducted using the data set from the 2002 Taiwan Social 

Change Survey (TSCS).  TSCS is a nationally representative survey begun in 1985 and 

jointly operated by Taiwan�s Institute of Sociology and Center for Survey Research. 

The survey is a long-term and cross-sectional project that tracks social changes in 

Taiwan including those related to family, gender and lifestyles.  The collection of data 

is entirely through carefully designed face-to-face questionnaire-based interviews.  

In the TSCS, housing quality data was only available in the third wave of the 

fourth cycle, which focuses on �Social Stratification.�  The field interviews for this 

wave of the survey took place during July to September of 2002.  Results originally 

contains 1992 observations and 582 variables including modules for educational 

experiences, employment, life style and consuming behavior, attitudes toward social 

inequality, subjective social class self-identification and class consciousness, physical 

and mental health, family structure and housing.  Limiting observations to females 

aged 19-49 produces a final sample size of 539 of observations. 

The data set has some limitations as well.  It contains no variables that will 

allow me to measure gender roles, ideal family size, housing location, and accessibility 
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of child-care facilities.  These factors, which are also associated with family planning, 

might cause omitted variable bias.  In addition, the data are based on a cross-sectional 

survey, so they do not allow me to examine the detailed direction of any causal 

relationship between housing quality and reproductive behavior. 

 

Analysis Sample 

Since my study examines the explanatory framework for Taiwan�s current low 

fertility rates, I focus on reproductive age women.  I adopt the reproductive age 

standard for total fertility rate which is 15-49 years old.  All of the observations in my 

data set are for women older than 18, so actual observations are distributed from 19 to 

49 years old (539 observations).  Only 24 percent of the women in the analysis sample 

are unmarried, and most of them do not have any children.  This is not surprising 

because both cohabitation and having children outside of marriage are still regarded as 

a taboo in Taiwan. 

 

Variables 

The dependent variable in this study is an ordinal measure of the number of 

children that a woman had at the time of the survey with four categories � no children, 

one child, two children, and more than two children. The original measure of number 
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of children was continuous, but was converted into a categorical variable because it 

was not normally distributed. 

The key independent variables are measures of housing quality. First I use a 

continuous variable for size measured as square meters of living space per person. In 

addition, I create a dummy variables housing type where apartment =1 and other = 0. 

The reference category is single-family housing. Next, I create a dummy variable for 

ownership status, where self-owned housing = 1 and other = 0.  The reference category 

for ownership status is rental housing. I construct a �space per capita� variable defined 

as square meters per person divided by total size of house in square meters by the 

number of family members.  I expect that the square meters per person variable, and 

the self-owned housing dummy variable will have positive impacts on the number of 

children.  In contrast, I expect apartment type housing dummy variable to have a 

negative impact on the number of children.    

Because fertility is strongly associated with demographic and socio-economic 

factors, controlling these factors is important to get an unbiased estimation.  Important 

demographic variables are age (measured in years) and marital status.  Socio-economic 

variables are employment status where employed = 1 and not employed = 0, household 

income, a continuous variable measured in New Taiwan dollars.  Personal income 

might also be an important factor for fertility.  However, women�s opportunity cost 
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effects can be captured by employment status variables, and household income is more 

appropriate than personal income for capturing the women�s economic status. 

 Table 1 presents means, standard deviations and ranges for all of the variables 

included in my models. 

 

Table 1: Descriptive statistics of analysis variables 

Variable Description Valid 
N Mean Std. 

Dev. Min Max 

Dependent Variable 
Number of children Numberchild 
(=0 if she has no 

child  
=1 if she has one 
child  

=2 if she has two  
  children 
=3 if she has more  
than two 
children) 

539 1.614 1.174 0 3 

 
Housing quality factors 
Selfowned Type of ownership 

(=1 if she owned  
    herself) 

539 0.209 0.407 0 1 

Apartment Type of the 
residence  
(=1 if she lives in    

an apartment) 

539 0.353 0.478 0 1 

Sizeperperson Square meters of 
the residence where 
she lives per person 

539 31.506 28.615 2.888 247.5 
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Background factors  
Age Age 539 34.216 9.003 19 49 

Father�s ethnicity Aborigine 
(=1 if her father is  
   Aborigine) 

539 0.017 0.128 0 1 

Christian Religion  
(=1 if she is 

Christian) 

539 0.048 0.215 0 1 

Mother�s education 
level 
( =1 if her mother 

did not receive 
formal education  

=2 if her mother  
    graduated from  
    elementary   

school   
=3 if her mother  

    graduated from   
junior high 
school   

=4 if her mother   
    graduated from   

High school 
=5 if her mother  

    graduated from    
College 

=6 if her mother 
had master�s 
degree 

Mothereduclevel 

=7 if her mother 
had doctorate 
degree ) 

539 
 

2.014 0.969 1 5 

Education level Educ 
(=1 if she did not  
    receive formal  
    education   

539 3.940 1.071 1 7 
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=2 if she 
graduated from 
elementary 
school   

=3 if she 
graduated from 
junior high 
school   

=4 if she 
graduated from 
high school 

=5 if she 
graduated from 
college 

=6 if she had 
master�s degree 

 

=7 if she had 
doctorate 
degree ) 

     

the level of 
expectation for 
children�s 
education 
(=1 if she expects 

less than high 
school  

=2 if she expects   
high school 

=3 if she expects 
junior college 

=4 if she expects  
    college 

Expectchildeduc 

=5 if she expects  
    master�s degree   

or higher) 

539 3.330 0.963 1 5 

       
Social status factors 
Unmarried Marital status  539 0.243 0.429 0 1 
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 (=1 if she is 
unmarried or 
cohabiting) 

     

Marital status  Separated 
(=1 if she was once 
   married, but    
divorced, 
separated, or 
widowed) 

539 0.048 0.215 0 1 

Employment status Fullemployed 
(=1 if she works for 
    full-time job ) 

539 0.469 0.499 0 1 

Employment status Selfemployed 
(=1 if she works for 

her own or 
family business ) 

539 0.152 0.360 0 1 

Employment status Parttime 
(=1 if she works for 
    part-time job) 

539 0.063 0.243 0 1 

Average family�s 
total monthly 
income   
(=1 if it is none 
=2 if it is  
  NT$10,000($300)  
or less 

=3 if it is more than 
  NT$10,000 and   
less than  

  NT$20,000($600) 

=4 if it is more than 
  NT$20,000 and   
less than  

  NT$30,000($900) 

Familyincome 

----- 

539 8.373 4.730 1 33 
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 =33 if it is more 
than  
NT$1,000,000) 

     

       
Family structure factors 

Family structure Twofamily 
(=1 if she lives with 

her grandparents, 
her parents or 
husband�s 
parents) 

539 0.509 0.500 0 1 

Family structure Childud7 
(=1 if she lives with 
    children under 7 
    years old) 

539 0.264 0.441 0 1 

Family structure Child7to15 
(=1 if she lives with 
    children from7 to  

15 years old) 

539 0.346 0.476 0 1 

       
Data from the Taiwan Social Change Survey, Social Stratification, 2002: the Institute of 
Sociology  
and the Center for Survey Research. 

 

 

 

Methodology 

I use an ordered probit model to estimate the influence of housing quality as 

represented by square meters per person, type of housing, and ownership status on the 

probability that a woman�s number of children will fall into one of four categories, 

while controlling for other factors known to influence completed family size.  Because 
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the dependent variable is ordinal, Ordinary Least Squares (OLS) Regression is not 

appropriate.   

I  will estimate a series of four models in which I incrementally add the 

explanatory variables described in my conceptual model.  The models to be estimated 

are: 

Model 1: 

The first model predicts the number of children solely as a function of my 4 measures 

of housing quality. 

P(number of children) = Φ [β0 + β1(Self-owned housing = 1)+ β2 (Apartment type 

housing=1) + β3(Square meters per person)] 

Model 2: 

The second model adds demographic variables to Model 1, including age, ethnicity,  

religion, and education variables.  

P(number of children) = Φ [β0 +β1(Self-owned housing = 1)+ β2 (Apartment type 

housing=1) + β3(Square meters per person)+ β4 (Demographic variables) + 

β5(Education variables)]  

Model 3: 

The third model builds on the second by adding social status characteristics, 

including marital status, employment status, and family income. 
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P(number of children) = Φ [β0 +β1(Self-owned housing = 1)+ β2 (Apartment 

type housing=1) + β3(Square meters per person)+ β4 (Demographic variables) + 

β5(Education variables)+ β6(Marital status dummy variables) +β7(Employment 

status dummy variables) +β8(Family income)] 

Model 4: 

The final model adds family structure variables, including whether the woman lives in 

a two generational family, whether she has children under 7, and whether she has 

children aged 7-15. 

P(number of children) = Φ [β0 +β1(Self-owned housing = 1)+ β2 (Apartment 

type housing=1) + β3(Square meters per person)+ β4 (Demographic variables) + 

β5(Education variables)+ β6(Marital status dummy variables) +β7(Employment 

status dummy variables) +β8(Family income) +β9(Two generational family) 

+β10(Children age dummy variables)] 
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Chapter 5. Results 

 

I begin with a discussion of the simple relationships between age, marital status, 

and number of children. As shown in Table 2, more than 70 percent of the married 

women who have more than two children are older than 39 years old, while only 26 

percent of those who have more than two children are in their thirty�s.  This is in 

keeping with the evidence that the ideal of family size in decreasing among younger 

cohorts.  

 

Table 2:  Frequency Distribution of Number of Children  

by Marital Status and Age 

Number of Children 

Married Women�s Age 0 Children 
(n = 26) 

1 Child 
(n = 53) 

2 Children 
(n = 178) 

more than 2 
Children 
(n = 151) 

Age 19-29 50% 32% 13% 3% 
Age 30-39 35% 42% 45% 26% 
Age 40-49 15% 26% 42% 71% 
Total 100% 100% 100% 100% 

 

 

Table 3 shows relationships between housing quality measures and number of 

children.  Thirty-three percent of the women who have more than two children own 
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housing, while only 8 percent of those who have no children own housing.  It also 

shows that almost a half of the women who have one child live in apartment type 

housing, while 25 percent of those who have more than two children live in apartment 

type housing.  This indicates that homeownership is positively associated with 

reproductive behavior, while living in apartment type housing is associated with 

smaller number of children.  These findings support my hypothesis.  However, the 

average housing size per person of the women who have no children is twice or three 

times as large as those of the women with children.  This is inconsistent with my 

hypothesis.  

  

Table 3: Number of Children by Measures of Housing Quality 

Number of Children 

Housing Quality 0 Children 
(n = 154) 

1 Child 
(n = 53) 

2 Children 
(n = 179) 

more than 2 
Children 
(n = 153) 

Ownership=1 8% 15% 32% 33% 
Apartment=1 42% 49% 37% 25% 
Average Size per person 
(measured in square meters ) 50.7 28.2 25.3 17.6 

 

Table 4 provides the results from estimating a series of the four Ordered Probit 

models.  Model 1 is the most basic model, allowing us to see the direction of the 

effects of each housing quality variable upon the number of children that women have.  

As shown, all the coefficients of the housing quality variables are statistically 
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significant at the 0.01 level.  As expected, homeownership has a positive effect on 

number of children and, on the contrary, living in apartment type housing has a 

negative effect on number of children.  However, contrary to my expectation, increased 

housing size per person has a negative effect on number of children.   

Model 2 adds controls for background characteristics including age, ethnicity, 

religion and education level.  The coefficients on the housing quality variables are all 

still statistically significant at the 0.01 level and the direction of each effect does not 

change. Among the background factors, age has a statistically significant positive 

effect on having children (at the 0.01 level).  This is a plausible result because older 

women have had more time to have children than younger women.  Also, the education 

levels of the women and their mothers� have a statistically significant negative impact 

on number of children (at the 0.01 level).  These results are consistent with previous 

research that showed that better educated women have higher socioeconomic status 

and less fatalistic attitudes toward reproduction than do less educated women. 

Model 3 adds controls for other variables which represent social status such as 

marital status, employment status, and family income to the second model.  The 

coefficients of all the housing quality variables are still statistically significant at the 

0.01 level and the direction of each effect remain consistent, even with these controls. 

Looking at the social status controls, only �unmarried� has a statistically significant 
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negative impact on having children.  As stated before, having extra-marital children is 

not socially accepted in Taiwan, thus, this result is a plausible estimation.  

The last model includes all the variables in the third model, and adds controls 

for variables indicating family structure such as two-generation living and children�s 

age.  Under this model, the coefficients on the housing quality variables are still 

statistically significant, although the significance level of self-owned housing variable 

declines from 0.01 to 0.05.  The directions of these variables� impacts do not change.  

As shown, all of the family structure variables are also statistically significant.  I 

expected that two- generation living has a positive impact on having children because, 

especially for women who work outside the home, living with their parents might be 

helpful in that they could ask their parents to help childcare.  However, the result 

shows the opposite direction of the effect.  Its significance level (0.1) is not high, and it 

requires increase of the sample size in order to see the relationship in the proper way. 

These coefficients tell the direction of the impact of each variable by their signs. 

However, we can not directly interpret the magnitude of impact.  In order to see the 

degree of the impact, I calculate the marginal effect of each independent variable. 

Table 5 provides the marginal effects from Model 4.  For example, with each one year 

increase of woman�s age, the possibility of having no children decreases by 2 

percentage points.  In the same way, the possibility of having no children for 

unmarried women is about 77.8 percentage points higher than the others.  A 
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comparison of the marginal effects among the independent variables shows that 

homeownership status and housing type have some impact on reproductive behavior. 

Compared to other women, women who live in housing owned by themselves have a 

higher probability of having two children by about 11.5 percentage points.  Compared 

to other women, women who live in apartment type housing have a lower possibility of 

having two children by about 23 percentage points.  Unlike these variables, the 

marginal effect of housing size per person variable is quite small.  Although its 

statistical significance level does not change through all the models, the variable of 

housing size per person has a negative but extremely small impact on having children.  
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Table 4: Ordered Probit Coefficients for Models Predicting Number of Children 

  Model 1 Model 2 Model 3 Model 4 
Housing quality factors     
Selfowned 0.844*** 0.479*** 0.390*** 0.339** 
Apartment -0.821*** -0.658*** -0.635*** -0.675*** 
Sizeperperson -0.039*** -0.036*** -0.034*** -0.031*** 
Background factors     
Age  0.092*** 0.071*** 0.103*** 
Aborigine  0.587 0.648 0.992** 
Christian  -0.186 -0.211 -0.330 
Mothereduclevel  -0.178*** -0.172** -0.189** 
Educ  -0.391*** -0.365*** -0.446*** 
Expectchildeduc  0.041 0.034 0.019 
Social status factors     
Unmarried   -2.793*** -2.742*** 
Separated   -0.241 -0.154 
Fullemployed   -0.026 0.115 
Selfemployed   0.086 0.128 
Parttime   -0.048 -0.059 
Familyincome   0.012 0.015 
Family structure factors     
Twofamily    -0.254* 
Childud7    0.770*** 
Child7to15    0.857*** 
     
Pseudo R-square 0.179 0.376 0.491 0.535 
     
*** significant at the 0.01 level 
**   significant at the 0.05 level 
*     significant at the 0.1 level 
     
Data from the Taiwan Social Change Survey, Social Stratification, 2002: the Institute of Sociology 
and the Center for Survey Research.  
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Table 5: Marginal Effects from Ordered Probit Model 

of the Number of Children 

Variable 
P(Number  

of 
children=0) 

P(Number  
of 

children=1)

P(Number 
of 

children=2) 

P(Number  
of 

children>2) 
Housing quality factors     
Selfowned -0.0594 -0.0752 0.1146 0.0200 
Apartment 0.1472 0.1142 -0.2327 -0.0287 
Sizeperperson 0.0061 0.0063 -0.0109 -0.0015 
Background factors     
Age -0.0200 -0.0210 0.0360 0.0050 
Aborigine -0.1041 -0.2451 0.2275 0.1217 
Christian 0.0759 0.0525 -0.1165 -0.0119 
Mothereduclevel 0.0367 0.0384 -0.0660 -0.0092 
Educ 0.0869 0.0908 -0.1560 -0.0217 
Expectchildeduc -0.0038 -0.0039 0.0068 -0.0009 
Social status factors     
Unmarried 0.7778 -0.0615 -0.6322 -0.0840 
Separated 0.0324 0.0283 -0.0543 -0.0065 
Fullemployed -0.0223 -0.0236 0.0402 0.0057 
Selfemployed -0.0237 -0.0274 0.0442 0.0068 
Parttime 0.0018 0.0116 -0.0207 -0.0027 
Familyincome -0.0029 -0.0030 0.0052 0.0007 
Family structure factors     
Twofamily 0.0503 0.0507 -0.0888 -0.0122 
Childud7 -0.1244 -0.1735 0.2431 0.0548 
Child7to15 -0.1485 -0.1829 0.2739 0.0564 
     
Data from the Taiwan Social Change Survey, Social Stratification, 2002: the Institute of 
Sociology  
and the Center for Survey Research.  
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Chapter 6. Conclusion and Policy Implications 

 

My results indicate that homeownership has a statistically significant positive 

effect on women�s reproductive behavior, and living in apartment type housing has a 

statistically significant negative effect on their reproductive behavior.  Moreover, their 

marginal effects are not small even compared to the other independent variables which 

represent demographic factors, social status factors, or family structure factors.  

Housing size per person also has a statistically significant effect, the direction 

of its effect, however, is negative.  I had assumed that an increase in housing size per 

person would increase the possibility of having another child because larger living 

space might provide a better environment for children.  On the contrary, from the 

regression results, the findings about the relationship between housing size and 

reproductive behavior indicate its negative impact.  Although its marginal effect is 

vanishingly small, it is possible to interpret this negative impact as follows. 

I was not able to control for urban or suburban variables, so if I controlled this 

factor, I might obtain opposite results.  In suburban areas, people generally live in large 

dwellings. We can assume that their housing sizes are large enough to provide a good 

environment for caring for children and additional increase in housing size does not 

effect so much on their reproductive behavior.  Thus, a cause-and-effect relationship 
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inverts, in other words, having a larger number of children ended in the decrease of 

housing size per person.  

In this way, my study does not control all the factors related to fertility and its 

sample size is limited, so it leaves much room for further research in order to obtain 

solid results.  However, my findings are meaningful in that they indicate a certain 

relationship to some extent between housing quality and women�s reproductive 

behavior.  The effect of housing on fertility has attracted neither researchers nor policy 

makers. Not only that, housing policy itself has not been a priority issue in Taiwan.     

My findings suggest the importance of an increase in homeownership rates and 

single-family dwellings for raising the fertility rate.  As regarding homeownership, the 

rate is already quite high compared with other countries.  The problem is that this 

tendency comes from Taiwanese social customs and the disincentives for rental 

housing, not from adequate supportive measures for home-purchasing.  Taiwanese 

people have a social custom to purchase housing before they get married, and it mainly 

results in quite a high homeownership rate compared with other countries.  On the 

other hand, the current home rental market leaves much to be desired. Because of no 

tax incentives or deductions for property maintenance and renovation, landlords tend to 

be reluctant to spend money to improve the condition of the property. Under such 

conditions, it is natural that people have no other choice than home-purchase.  In fact, 

according to the report by the Council for Economic Planning and Development, home 
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loan repayments account for around 40 percent of monthly household expenditures.  In 

order to ease the burden on homeownership, Taiwan�s government should provide 

various subsidies for house purchases based on income levels. 

There are some complications for promoting single-family dwellings.  

Considering Taiwan�s small national territory, it cannot be helped that high-rise and 

multi-dwelling housing have become mainstream especially in urban areas.  Still, it 

will be worth rethinking city planning and ensuring balanced development in order to 

provide people with affordable single-family dwellings. Also, there is an imbalance 

between demand and supply for middle income families in the current housing market. 

Especially in urban areas, luxurious mansions for the wealthy class and studio 

apartments for investment have a big presence.  Support measures such as provision of 

residential land by public sectors and subsidies or tax benefits for developers which 

carry on housing land development with affordable single-family dwellings must be 

considered. 
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