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Chapter 1 

Introduction 

The high population growth rate in developing countries 

in the past two decades has become a major concern for 

demographers and other social scientists. Assuming a closed 

population without significant inter-regional migration, th~ 

population is growing expontentially. Concretely, a three 

and half percent growth rate which is very common in many 

developing countries will double its population in merely 

twenty years. A moderate birth rate, such as 2 percent 

annually, will double its total population within thirty-

five years. Thus, this high population growth rate in 

developing countries has attracted much attention from 

academicians and development planners. The relationship 

between population growth and socio-econo•ic development has 

become a major issue in the academic debate among different 

schools of demographers. 

one recurring theme in the population growth and socio-

economic devel.opment debate revolves around the relative 

effectiveness of socio-economic development and family 

planning programs in the process of reducing fertililty :rate 

in developing countries. Ordinarily the goal is to reduce 

the high population growth rate of developing countries to 
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the level of developed countries. Th is occurs because 

industrialized countries have larger industrial outputs ana 

enjoy a higher standard of living compared with developing 

countries. The causal links between socio-economic 

development projects and family planning programs and their 

feasibility to achieve this desirable goal in developing 

countries have generated a vast amount of literature in 

social sciences. Important faaily planning programs w1th 

scientific 

procedures 

controls 

have been 

and scientific 

administrated 

standardization 

in many developing 

countries. Empirical generalization from contemporary anct 

historical studies of the European demographic transition 

have developed certain propositions regarding the fertility 

patterns in different stages of socio-economic development 

and the provision of fertility control devices in wide 

temporal and spatial dimensions. 

The Research Problem 

The demographic transition fro11 high to lov f ertil.ity 

in the island of Taiwan is one of the most celeberatea case 

in the developing countries. ftany text books in either 

demographic or economic approach has used the Taiwan 
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experience as a case study (Petersen, 1975; Schultz, 1981) • 

The involvement of international organizations and research 

teaas in the administrative and information gathering 

activities had made the family planning program in this 

island famous. But the cause and its links to socio-

economic or family planning programs are still unresolved. 

The multiple causal links to the reduction of birth rates in 

Taiwan have generated many studies in this topic. The 

publication of FamilI Planning 2.[ IQivAn in late 1960 1 s is 

the watershed in the empirical study of the Taiwan 

demoqraphic transition. Freedman and his associates both at 

the University of llich.igan and Taiwan Provincial Institute 

of Family Planning have proclaimed the successful 

implementation of family planning proqrams in the island. 

They have generally attributed the decline of fertility in 

Taiwan to the rapid social and economic development as well 

as the acceptance of contraceptive devices, such as IUD, 

contraceptive pills and condoms during this period of time. 

Their large-scale Taichung experiment had successfully 

distributed and implemented family planning program in a 

very short time. In Berelson and Freedman's words, "The 

program in Taichung suggests that fertility control can be 

spread by a planned effort--not so easily or so fast as 

death control, but nevertheless substantially, in a short 

period of time and economically• (Berelson and Free:dman, 
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19 6 4 ; p • 3 7) • 

on the other hand, many demographers in other 

institutions are skeptical about these results as acclaimed 

by Freedman and his associates. Ha.user (1967) has generally 

criticized family planning programs and particularly casts 

doubts on the validity and attitudinal surveys in the 

developing countries. Furthermore, Petersen (19b7) even 

argues that the large uneducated and traditional sector of 
' 

Taiwan•s female population could not even answer questions 

about their fertility aspirations and relevant familial 

behavior. Another important factor is the traditional norms 

concerning the ritual of sexual behavior in Chinese society 

(Petersen, 1981) • Petersen argues that for the Ch1nese 

lunar calender there is a specific date and time for 

intercourse. For those people following the calender, tnere 

are no more than one hundred days in a year appropriate for 

sexual intercourse. Thus, Petersen argues that the 

institutional barrier for sexual behavior played an 

important role in the decline of fertility in Taiwan. 

Davis (1967), in his famous article in Science, put 

forth the argument that family planning prograas ~n the 

developing countries have little effect in reducing 

fertility. One important reason, Davis argues, is that many 

famil.y planning programs have no explicit or long range 

goals in reducing fertility rates. :In addition, family 
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planners have often neglected the important underlying 

motivation and aspiration factors ca.using high fertility 

rates. If these aotiYation and aspriation factors exist in 

a society, the family planning progra.a will only avail after 

the individual has a large nuaber of living children. Thus 

the fui.ly planninq program only serves as an means to stop 

bearing children for each faaily, but not function as a 

spacing purpose prevalent in developed countries. Since 

family planning by definition is a private endeavor by each 

individual couple, it avoids any societal control over 

motivation. Thus, Davis maintains that the fertility 

decline in Taiwan is the result of socia1 and economic 

developaent and not the faai1y planning prograas (Davis, 

196 7) • Por exaaple, Davis has shown that even before the 

island-wide faaily planning prograas the aodern sector of 

the population utilized private and coaaerical channels for 

fertility control. Since the adoption of an official family 

planning progra• vas rather late (1968), the faai1y planning 

ca.apaiqn aerely substitutes the aore expensive private and 

co11mercial channels to public sponsored services. Davis 

concluded that, •... the widely acclai.Jaed faaily planning 

prograa in Taiwan aay, at most, have soaewhat speeded the 

later phase of fertility decline which would have occurred 

anyway because of aodernization• (p.736). 

Kore recently, w. L. Li (1973) deaonstrated that 
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fertility control in Taiwan vas well practi.ced by the 

Taiwanese people even before the famous Taichung experi~ent 

and the island-wide fertility control program. To support 

his argument, Li utilized a first time difference lliodel to 

differentiate the total fertility rate since 1905. By 

dividing the fertility rate into three stages, Li argued 

that there was no indication of fertility decline due to the 

family planning program. Li also points out that the 

fertility decline is not only occurring in the urbanized 

areas, but also happpened in soae reaote and rural towns.hips 

and villages. According to Li, household registration 

statistical data showed that the fertility levels in 

Taichung and other large urban areas were decreasing 

simultaneously at the same pace. Since Taichung was the 

first urban areas with a large scale faaily pla1mi.ng 

program, the validity of independent effects of the 

fertility control programs was put in doubt. In addition, 

11any rural areas started to have a discernable fertili.ty 

reduction while there were no family planning programs (Li, 

1973) • 

The implication of Davis and Li's arguaent concerning 

the time and force of fertility reduction is important 

because they have generated the hypothesis that socio-

econo11dc development and accompanying structural changes, 

such as industrialization, urbanization, rising level of 
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education and feliale labor participa.tion, were the the 

causal forces inducing fertility decli.ne in Taiwan in t:he 

past decades. The family planning programs, however, only 

serve to speed the process and substitute already existing 

contraceptive devices in the fertility decline process, and 

its independent effect is minimal. 

In response to Davis and Li's argument, Freedman and 

his associates published an article to review the evidence 

of famil.y planning programs as vell as the soci.o-econo11ic 

development in Taiwan and their relationships vith fertility 

decline (Freedman et al., 1980) • Freedman et al. have shown 

that the family planning program has an independent effect 

to legitimize and hasten birth control practice as well as 

to accelerate family planning in the backward sectors. 

Although Freedman et al. (1980) do not refute the importance 

of socio-economic development and its accompanying 

structural changes in Taiwan, they demonstrated that f a.lliily 

planning programs have an independent and significant effect 

in the less developed areas in this island. Boreover, the 

family planning progaas utilized mass communication 

techniques to legitimate the idea of fertility control and 

make widespread the small family size ideology among i.ts 

clients. Without the fertility control progaa, Freedman et 

al. (1980) argue the fertility decline would not be so 

widespread and fast. 
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In a recent article, Knodel and van de ialle (1979) 

also showed that the ferti1ity decline in European countries 

occurred under quite diverse stages of socio-economic 

development. There is no direct causal link. between socio-

econoaic development and fertility control. They have 

demonstrated that the adoption of contraceptive devices was 

an irreversible and massive 11ove11ent in a large segment of 

the population where contraceptive knowledge and practice 

previously were unavailable or limited. Without tne mas~ive 

adoption of family limitation ideol09, it was questionable 

whether the fertility decline in these countries would. have 

been possible. Thus it is suggested that in contemporary 

developing countries if there were existing no family 

planning programs, the fertility decline, such as in Taiwan, 

would not have been possible in such a short period ot time. 

It is important to note that because of the constraints 

of organizational and resource factors in a developing 

country, the allocation of limited resources for development 

and family programs at the same time becomes problematic. 

The development argument as proposed by Davis, Hauser and Li 

aight lead some top decision makers to believe that 

development programs a.re more important than family planning 

program. In the long run, top decision makers might even 

delay the implementation of effective population policies. 

Thus, the study of Taivan•s family planning prograa will 
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give us some very important insights concerning the complex 

cause and effect relationships for the transition from high 

to low fertility. 

The goai of this thesis is to resolve the development 

and f aaily planning program arguaents using a 1970 Taiwan 

data set. This study seeks to increase our knowledge about 

the causal relationship among the variables affecting 

individual fertility decision-aaking process. This 

knowledge will become a powerful policy reference tool for 

other countries in the same stage of development. Previous 

studies have either utilized aggregate data, such as socio-

economic indicators, or individual level survey data to 

generate empirical results. The present study, however, 

will utilize both levels of data in the analysis procedure 

with the intent of achieving more definite conclusions trom 

the Taiwan experience. 

The Historical and Economic Development of Taiwan 

in Recent Years 

Taiwan is an offshore island which lies between the 

lfalay Archipelago and Japan. This island is separated from 

!!ainland China by the Taiwan Strait. The land contains 
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about 35,855 square miles, or about one-third of the area of 

the State of Virginia. The climate is semitropical wit.n a 

high humidity and during the summer and autumn seasons 

typhones (tornados) bring daaage to the people and 

agricultural crops. Nature has endowed the island with 

three seasons of rice cultivation; however, other natural 

resources are inadequate. Earthquakes are a common natural 

disaster for the island. 

Although Taiwan has three seasons of rice during a 

year, the arable land comprises only about one-tourtti of the 

whole island. There is only 0.17 acres arable land for each 

person in Taiwan, which is siailiar to Japan and 

Netherlands. In the United States, by contrast, each person 

has two acres of arable land (Christensen, 1970). Heav_y 

industrial complexes are aostly clustered around the 

capital, Taipei, and other urban areas. The Eastern part of 

islana, a mountainous area, is still underdeveloped. 

The history of Taiwan can be divided into three stages. 

These stages are (1) pre-colonial period (2) the Japanese 

period and (3) Nationalist Government periods. 

The first wave of immigrants were f roll the southern 

part of China during the seyenteenth century. The earlier 

set Uers were outlaws but later arrival.s were orainary 

people seeking l.and and a better living condition. The 

native occupants of the island were abori9ines of presumably 
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Malay-Polynesian oriqin peopl.e and were forced to move to 

the mountains by the earlier settlers. Part of this island 

was occupied by Dutch, Spanish and other European country 

for a short period of time. During this period, Taiwan was 

principall.y a transit port for western goods to China and 

Japan. 

During the 1894 Sino-Japanese War, the Chin dynasty was 

forced to make a concession to cede this island to Japan. 

Thereafter Japan occupied Taiwan for fifty years. Tue 

strategy for Japan to control Taiwan was to make this island 

an agricultural appendage to the economy of Japan (Ho, 1978: 

p. 29). During this period, huge investments were made to 

the infrastructure and adainistrative organizations to max.e 

this plan possible. A transportation system throughout the 

country and light industry such as sugar mills were 

established to support the export of sugar and other 

agricultural goods. Other iaporta.nt manufactured goods were 

imported from Japan. Thus, industry was not veli deveioped 

and only sugar refinery and transportation syste11s were 

constructed. But the Japanese investment had improved the 

public health and they also put out a rigid public security 

system to prevent crimes and revolts. 

The social structure and certain institutional 

arrangements during thi.s period i.n Taiwan were worth noting. 

The strategy for Japanese colonial officials was to keep the 
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socia.1 structure intact and increase the production per 

farm. Most of the farmers rented their land from landl.ords. 

The only way to increase the agricultural productivity of 

the farm family was to increase the number of vor.lting hands 

in the household. 

Although the mortality rate of this island had declined 

for a long period of time, the fertility rate in the both 

countryside and cities was high. on the other hand, the 

Japanese colonial. government introduced into Tai.van 

agricultural practice certain agricu1tural innovations: 

irrigation, chemical fertilizer, crop rotation, and new 

strains. Furtheraore, in order to increase the human 

resources, so as to promote adoption of the new agricultural 

devices in the rural area, the priaary education had spread 

significantly.. The enrollaent rates in praary school 

increased from 21 percent for boys and 4 percent for 9ir1s 

in 1917 to 81 and 61 percent, respectively, in 1943, two 

year before Japanese retreated from Taiwan. on the other 

hand, the institutions of higher learning, such as the 

Imperial University of Taiwan, was only opened to Japanese 

students. A small number of Taiwanese students were 

admitted to the medical school and then to work in the 

public health sector. 

After World War Two, Taiwan was returned to China. 

There were seven years of postwar dislocation due in part to 
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war-related damage to industrial equipment and political 

disturbance caused oy the mismanagement of the Chinese 

government. In 1948, Nationalist China was defeated by t.he 

communists and a new wave of i1u1igrants was forced to move 

to Taiwan. The iamigrants from Mainland China were many 

skilled engineers and administrative personnel. At the same 

time, many 1.ight industries, such as cement, textile and 

machinery equipments were bought to Taiwan 

The earlier economic development strategy of Taiwan was 

to utilize the agricultural base to create surpluses to 

reinvest in light substitute industries. 'l'he Nationalist 

government which had experienced failures with land reform 

programs in the Mainland had executed a successful "Land to 

the Tillers" program on this isl.and. This program was 

carried out in a three phase plan. The landlorcis were 

compensated from the government with bonds from national 

industries. The land was distributed to the tenants of the 

land at a low interest rate. The econoaic iaplication ot 

this land reform program was to encourage intensive 

cul.tivation per unit of fara land. It had increased fan1 

product output in a. very short of tiae (Rani.s, 1979) • 

The decade from 1953 to 1962 was what economists caLled 

a primary import substitution and transition to export 

substitution period. Industrial product output had an 

annual growth rate of 15 percent from 1952 to 1972. In the 
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same period, agricultural outputs had also been growing 

continually at a respectable rate of 4.6 percent per year. 

Up to 1953, agriculture's share of Bet Domestic Poroduct 

(HDP) remained abOut 37 percent. Then the iaportance of 

agricultural output had steadily declined fros 31 percent in 

NDP from 1954 to 1961 and 27 percent in 1962 to 196S and 

reached a low level of 16 percent in 1973. The share of the 

labor force in agricultural sector declined from 52 to 30 

percent from 1952 to 1975. Although the share of the labor 

force in service sector had not been changed oyer a twenty 

year interval, the labor force in industry had risen from 20 

to 36 percent in 1973. 

The decade of the 1960s vas labeled by economists the 

export substitution period. I have selected several 

industrial indicators to show the trend of industrial 

development in the course of Taiwanese industrial 

development experience. 

(Figure 1.1 about here) 

.Prom Figure 1.1, ve can see the share of industrial products 

in export had risen from 17.8 to 74.0 in 1970 and $hare of 

industry in National Domestic Products (NDP) also steaaily 

increased in this period. Along with the rap~d 

industrialization processes in this 20 year period, economic 
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welfare among the Taiwanese people had increased 

significantly. The per-capita consumption in 197 3, in 

constant dollars, is about two and one-half times than that 

of 1952. It is also interesting to compare this indicator 

with other developed countries. Japa.n, with a auch stronger 

industrial base, doubled its per-capita consumption between 

1924-1928 to 1962-1964, a thirty-eight year span (Wu, 1978) • 

Several indicators, such as per capita consuaption of 

protein (a proxy for food quality) , housing, education, 

consumer and cultural goods have had a strong-to-moderate 

improvement compared with other developing countries 

(Galenson, 1979: 435-q40). An 856 percent increase in 

residentia1 use of electricity was pri.aarily caused. by the 

rapid increase in consumer durables. According to several 

development economists, the economic or wealth distribution 

has reached a level of equality compared to Britian and the 

United states (Oshima, 1970; Kuznets, 1979; Wu, 1978}. 

The Demographic Transition of Taiwan in Recent Years 

Historically speaking, there were only a few thousand 

people in this island in the 1600s. Until the middle of 

1600s, it was estimated that about 50,000 people lived on 
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this island. Atter the Sino-Japanese War in 189q, Taiwan 

was ceded to Japanese authority in 1905. The first official 

census was conducted by the Japanese authority in 1905 and 

reported 3,123,302 people lived on this island. By 1943 

when Japan surrendered to the Allies, the size of the total 

population was 6,585,841. 

The post var baby booa and iaaigration wave from 

mainland China changed certain population characteristics of 

this isla.nd. The proportion of the population under 1 ~ 

increased from 43.4 percent in 1955 to 46.0 percent in 1962. 

However, it decreased to 37.9 percent by 1972. Women in the 

bracket of pea.It fertility, froa 20 to 29 years of age, were 

about 30.7 percent of the total feaale population. 

ftoreover, the proportions of aarried voaen at ages 15-19 and 

20-24 declined froa 11.4 and 59.3 percent in 1963 to 6.3 and 

46.4 percent, respecti.vely, of the total feaale populati.on 

in 1972. 

The crude death rate fluctuated around 30 per thousand 

until 1920. By 1946, the crude death rate declined to 20 

per thousand. After that, the crude death rate declined 

steadily to 18 in 1947, eight in 1956 and 4.8 per thousand 

in 1972. Infant aortality vas also low coapared to other 

East Asian countries in recent years; it was 27 per thousand 

in 1972 (after correction for underreqistration) • on the 

other hand, the crude birth rate was still quite high during 
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this period of time. The crude birth rate vas around 40 per 

thousand until. the end of the war, and rose to 50 per 

thousand in 1951. However, a steady decline beqan in 1958, 

six years before the island wide expansion of the family 

planning program. By 1970, it reached 27.2 per thousand. 

rn figure 1.2, the crude birth rate and crude death rate are 

plotted against tille froa 1905 to 1972. Soae interesting 

inf oraation can be extracted fro• this plot. The suaaaries 

are: (1) 24.20 is the s•.allest crude birth rate, which 

occurred in 1972 a.fter 9 yea.rs of faaily planning program; 

(2) about half the crude birth rates fall between 38 .55 and 

43.70 (only a quarter below 38.55 and a quarter about 

43.70); (3) The aedian crude birth rate is •1.25; (4) 

largest crude birth is 50.00 which occurred in 1951. rt is 

also important to know that although the crude birth rate 

was beqan to decline in 1958, the decline in the crude birth 

rate was greater after 1968. 

(Figure 1.2 about here) 

Kost demographers agree that Taivan•s fertility rate 

started to decline in 1958. But there were no official 

faaily planning prograas in this island until 1968, four 

years after the fuous Taichung larqe-sca.le family planning 

experiment. Many reasons were contributed to the delaying 
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of official family planning program. In a Chinese paper, 

Lin (1978) has utilized a policy formation persp€ctive to 

analyze the policy process. He argues the most important 

reason is that the traditional sectors of tile society, 

especially the Legislative Yuan, equivalent to the congress 

in the United States, think the family planning program will 

destroy the Confucian ethic of Chinese society. 

Furthermore, these legislators with a strong anti-communist 

ideology ironically hold a llarxist view, seeing that higher 

population growth rate will increase the strength of the 

society and argues there is no need to iaplement any family 

planning policies in the island. 

According to sun, the adoption of an official. family 

planning program was the recognition of the iaportance of 

population parameter in the socio-economic planning programs 

by many economists in the Ministry of Econoaic Affairs (Sun, 

1975-76) • The process of development of an official family 

planning program, however, was a long one. Basically the 

approach to fertility control was based on the principle of 

voluntary participation and the spread of information 

concerning •aternal. and infant care as well as the 

availabi1ity of fertility control devices from different 

sources. 

The first family planning program was organized by the 

Chinese Family Planning Association in 1954. The purpose of 
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this program was first aid training for women in military 

dependent•s village and some rural areas. Starting in 1959, 

Taiwan Provincial Health Department was began to provide 

pre-pregnancy health (PPH) services in one of the island 22 

counties as a part of the 9overnment•s Maternal and Child 

Health (KCH) program. This program vas expanded in 1963 to 

cover 120 of the 361 local health stations. For each 

locality, one PPH nurse was employed to motivate women to 

use conventional contraceptive methods. The PPH nurses and 

other social workers had played an important role in the 

earlier development of the faaily progra.a. J:n 1964, the PPH 

program vas strengthened by the introduction of Lippes loop, 

an intra-uterine device. Although without any legislative 

support in this stage, a five-year plan was organized. 'l'ne 

target of this five-year plan vas to insert 600,oOO loop 

devices and to reduce the population growth rate frOlli 3 .o ·to 

2.0 in 1964 to 1969 and furthermore to reduce the population 

rate to below 2.0 in ten years (1973). oral contraceptive 

pills were introduced in 1967. 

According to the official esti.mation, by the end of 

1970, 657,768 currently married woaen of child .bearing age 

(20-44) had the first IUD insertions, including 

reinsertions, a total of 779,131 insertions had been made 

(Freedman et al., 1972) • According to sun, by the end of 

1971, a total of 39.6 percent of the 1.8 aillion n1arried 
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women aged 20-44 had tried the loop at least once (Sun et 

a1., 1978). It was evident that the loop device vas the 

most iaportant ferti1ity control device during this period 

of time and had the greatest impact on fertility control. 

With promulgation of the •Requl.ations Governing the 

Iapl.eaentation of Fuily Planning in Taiwan Area• in 1968, 

the family planning prograa was giYen legal. status. The 

first fi•e-year period was coapleted in 1967. The total 

budget for the prograa increased fro• US$300,000 in 1965 

(2.3 cents per person) to about US$1 aillion in 1972 (about 

7 cents per person). Since 1970, condoas are provided in 

the prograa. The nuaber of full tiae fiel.d workers had 

increased to 450 in 1972 and the nuaber of 1.oop insertion 

doctors was 895 in the sue year (Sun, 1975). 

The success of Taiwan fertility con.trol program, 

according to the above analysis, was mainly based on the 

incentiYe of individuals durinq the course of socio-economic 

develop•ent and the industrialization process. Although 

there was no offici.al status of the faaily pl.anning program 

for a period of time, several maternal and infant care 

proqraas and heal.th organizations served to disseminate 

considerable inf oraation and cheap fertility contro1 devices 

in aany rural and reaote areas. It is a plausible 

hypothesis that both socio-economic development and f aaily 

plannin9 programs contributed to the decli.ne of fertility . 
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levels in the Taiwanese society. However, the structural 

shifts of this society, such as industrialization, 

urbanization, f eaa1e participation in the labor force, and a 

compulsory education systea are the facilitating factors 

which promote rapid fertility reduction. On the other hand, 

a strong family planning program with motivated public 

health personnel and private doctors incorporated in. a 

successful socio-econoaic developaent prograa al.so assist 

the rapid decline of the fertility level in this society. 

In the following analysis, a theoretical model and 

statistica1 estimation procedure which coabine both socio-

economic development indicators and individuals level 

variables vi11 be developed. This aodel vil1 assess both 

structural effects and individual incentives to control 

one•s reproductive behavior in a rapid changing society. 

Scope of the StUdJ 

The purpose of this research project is to construct a 

multi-level theoretical aodel to study Taivan•s fertility 

transition in the year of 1970. Data from a large-scale 

survey were secured froa the Survey Besearch center at the 

University of ftichiqan.. Three different dillensions of 
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fertility behavior are included in the present eftort. They 

are (1) actual fertility behavior (2) ideal fertil.ity 

behavior and (3) perception of family control. The first 

dimension, actual fertility behavior, involves the current 

individual. fertility level in a rapidly changing society. 

Although Taiwan has experienced significant socio-economic 

development in the last twenty years, certain institut.ional 

patterns and traditional values still exist in this society. 

The actual fertility behavior and the paraaeters that affect 

it will tell us the important inforaation about whether 

fertility behavior has changed in the process of soci.o-

econoaic development. The second dimension, ideal fertility 

behavior, is the social valued behavior. Strong son 

preference and family organization will affect this 

dimension. The actual. individual fertility behavior might 

change in the socio-economic deYelopment, but the idealized 

fertility behayior may reaain hiqh. Furthermore, the 

perception of family planning is the attitude and 

recoqnition of the importance of control of one•s 

reproductive behavior. These three different dimensions are 

also interrelated. Ideal fertility behavior will affect the 

actual fertility behavior and perception of family planning 

control. Thus all three dimensions are included in the 

analysis to provide a full picture of the demographic 

transition process in a dynamic society. 
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A theoretical model is also provided to detect the 

effects of socio-economic development and individual level 

parameters in the endogenous variables. It is hoped that 

this present effort will advance the current aebate 

concerning the ef tectiveness of family planning programs in 

many developing countries. Although many studies have .been 

made to investigate the current probl.ea agenda, little 

effort has been made to utilize a different strategy to 

study this issue. The aulti-level theoretical model will 

include individual as well as contextual l.evel. variables to 

investigate the present problem. 

Furthermore, an 

estimate the effects 

theoretical model. 

estimation procedure is derived to 

of different parameters in the 

A series of statistical models are 

developed from the estimation procedure. Different 

assumptions are aade for the statistical estimations. In 

the final stage a more parsimonious model of the fertility 

pat terns is proposed and estimated. This model will help us 

understand the underlying causal links between the auiti-

dimensional nature of fertility patterns of the developing 

countries. 

Plan of Presentation 
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The contention of this research project is to resolve 

the debate concerning the effectiveness of socio-economic 

development and faaily planning efforts in a rapid changing 

society. In this first chapter, the genera.! research 

problem of socio-econoaic development and f aaily planning 

programs and their causal links to the reduction of 

fertility has been discussed in both the context of the 

European deaographic transition context and the recent 

fertility decline in many developing countries. This 

general research problea and its relevant issue with the 

experience of Taiwan are also presented. Following that, a 

brief account of Taiwan's rapid socio-econoaic devleopaent 

and demographic transition and the faaily planning program 

efforts in this island was also provided. 

the rapid socio-econoaic developaent has 

structural shifts in this island during 

It has been shown 

brought certa.in 

the course of· 

developaent. Nevertheless, strong faaily planning programs 

with aotivitated personnel are associated vith the rapid 

reduction of fertil.ity levels. 

The second chapter includes a discussion of certain 

persistent structural. components in the Chinese society of 

Tai.van where a rapid social change has taken pl.ace in recent 

years. These structural coaponents are believed to be 

associated with the fertil.ity levels of a society. 

Following that, a general theoretical model and the analysis 
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scheme of this model are provided. The rationale of this 

model is to recognize the inadequacy of some previous 

studies and provide a full specification of the variables in 

the estimation process. This theoretical model will combine 

both individual and contextual level variables in the 

analysis. 

variables in this model. and their theoretical 

significance in the analytic model will be discussed in 

Chapter 4. certain hypotheses derived from these variables 

in this causal system are provided. 

Chapter tl will discuss the data source ana the 

statistical estimation procedure of this model. Two 

statistical. models are generated in this context. The first 

model i.s a classical analysis of covariance (ANCOV) 

statistical model. This model will iaplicitly assume that 

socio-economic development and f aaily planning program 

effort vary across areas. 

explicitly include both 

The second statistical moael will 

the structural and individual 

variables in the estiaation process. A new decomposition of 

the explained variance procedure is developed for this 

study. This new decomposition of explained variance 

technique will be utilized to differentiate the structural 

and individual effects and their interactions in the model. 

Chapter 5 will present a description of the data and 

empirical estimation results of the theoretical model for 
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different fertility behavior. The causal relat~onships 

betveen the endoqenous, exogenous, interaediate and 

structural leYel variables will. be discussed. Furthermore, 

different levels of effects and their interaction effects 

will be presented. 

The last chapter will present the empirical 

generalizations from the statistical aodel. A aore 

parsimonious aodel which includes only the siqnificant 

vari.ables in the statistical model will be generated and re-

estiaated. The nature of a aulti-diaensionality of the 

fertility behavior is discussed. This final model will 

esti.aate separately for aal.e and feaale respondents in the 

data set. 



Chapter 2 

Theoretical Considerations and A Model 

In the past two decades, the Chinese people in Taiwan 

have experienced a significant change in their social. 

institutions and standard of living. The successful 

implementation of several 

development programs have 

five-year socio-economic 

created a level of economic 

prosperity which is unprecedented in aodern Chinese history. 

A brief sketch of the socio-econoaic devel.opment was 

presented in the previous chapter. However, certain 

traditional va.1ue orientations and behavioral patterns are 

still. rooted in Taiwanese society. These factors are 

believed to be positively associated with the fertility 

levels of a society. Although the rapid socio-economic 

development and its accompanying structural changes wil.l 

facilitate the decline of reproductive levels, the 

traditional value and behavioral patterns will depress and. 

retard the velocity of fertility reductions in a developing 

society. Thus, it can be argued that without the 

intervention of a strong faaily planning prograli, the 

influences of socio-economic development projects to reduce 

29 
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fertility levels will be minimal in the long run. 

This argument is well suited for the case of Taiwan. 

Several important social institutions which support high 

fertility levels still exist in Taiwan. These social 

institutions are: (1) the extended family system, (2) a 

large ideal f a11ily size, and (3) strong preference for male 

heirs. Rapid socio-econo11ic changes have not altered these 

social institutions in the past twenty years. But a strong 

f aaily planning program with effective distribution networks 

and aotivated personnel has contributed to the reduction of 

fertility levels in Taiwan. Before ve start to specify and 

estiaate the para.meters in our theoretical model, these 

persistent traditional value orientations and behavioral 

patterns will be reviewed. Another iaportant factor, the 

equality of income distribution in Taiwan and its effects on 

fertility vill also be considered. Next, a theoretical 

aodel and the analysis scheae of this 11odel will be 

developed. Variables in this aodel and their causal 

relationships in this theoretical aodel as well as the 

hypotheses derived in this aodel are discussed. 

Theoretical Considerations 
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Students of human reproductive behavior have generally 

recognized that high fertility rates are associated with 

traditional or pre-industrial societie (Goldscheider, 1971). 

This is due to the fact that in the pre-industrial society 

there were high infant and child aortality rates; thus, the 

surYival of a society depended on high fertility to sustain 

the whole systea. Purtheraore, this type of society was 

organized around the faaily institution, such as clans and 

other kin units. The aortality patterns were interwoven 

with the faaily institution and resulted in noras and values 

influencing the fertility behavior of individuals (Freedman, 

1961-1962; Goldscheider, 1971). 

Since the high fertility rate vas associated with the 

above tvo factors, the transition froa high to low 

reproduction rates vas consequently characterized by the 

breakdown of local coamunities and kinship doainance. In 

one social demographer's words, •As long as getting the 

things worth having in a society depends mainly on local 

kinship-based institutions, rapid fertility decline is 

unlikely• (Preedaan, 1975; p .418). Fro• a social 

development perspective, it is clear that ~ncreasing socio-

econoaic development in a society results in dissolving the 

doainance of the local kinship structure and its influence 

on fertility. 

The rapid industrialization process in Taiwan has 
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altered some basic traits of Chinese cultural 

characteristl.cs. But the ethnically homogeneous society and 

universal educational policy of the government have spread 

and preserved many traditionally important Chinese custoll!s 

and values. 

The idealized extended family structure and kinship 

relationship was not prevalent in traditional Chinese 

society in the earlier part of twentieth century. Kuch 

empirical evidence of its occurrence in Chinese society were 

only partially proved (Queen et al., 1961). Lang, one •ajor 

researcher in Chinese family system, challenged the validity 

of ideal family type as the typical famil.y size in Chinese 

society (Lang, 1950) • According to Lang, the joint 

household which 

predominated only 

was considered a noraal Chinese family 

among landlords and upper class people, 

which vere numerically insignificant groups in the rural 

areas (Lang, 1950; 134-153) • 

Two explanations were provided by Lang. one was thE'. 

life cycle explanation which indicated that poor peasants 

might be less likely to have parents alive by the time they 

got married and were therefore prevented from forming a 

joint household. In addition, the small land ho~aings of 

the poor families yielded inadequate resources to maintain a 

larger extended family for any length of time (Chu, 1974; 

Lang, 1950). Thus, it was the gentry or upper class for 
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whom extended kinship was most reasonably within reach, 

given their economic resources and probably lower mortality 

rate. 

In order to make the following presentation more 

understandable, a classification scheme is needed to 

differentiate the types of Chinese families in Taiwan. This 

classification strategy foll.ows Chu (Chu, 1974) and Freedman 

et al. (Freedman et al., 1978). Households in Taiwan can be 

categorized into tvo broad types, nuclear and extended. 

Nuclear households contain only one 11arried couple and their 

children. Someti.aes this type of household may contain 

other unmarried relatives or non-relatives. Within the 

extended family structure, three types of families are 

found. The stem family includes a nuclear unit and vertical 

extensions of the husband or wife. The joint faaily 

contains a married couple with lateral extensions of the 

saae generation, usually brothers. Joint-stem ta11ilies 

contain both vertical and lateral linkages of a married 

couple. 

In a 1964 Taichung fertility survey, it was found that 

in this city and its vicinity the stem family was the most 

common extended faaily structure (Chu, 1974). Accordingly, 

it was estimated that two-thirds of the 11.arried couples 

lived in some type of extended households. In the same 

study, it also found that a overwhelming majority of couples 
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had lived in an ext.ended household during some time of their 

married life. The rea1ity was that if both parents and 

brothers were available when the couple got married, about 

70 percent of them had lived with their faailies either in a 

vertical or lateral arrangement. ftost couples who had lived.· 

with their parents began doing so iaaediately after marriage 

and approximately 53 percent out of the• still 11ved with 

the• durinq the tiae of this research project. 

A large-scale data set fro• an island-wide KAP-IV 

(Knowledge, Attitude and Practice) fertility study was 

analyzed by Freedman a.nd his associates at the University of 

Michigan and in Taiwan. This study shoved a very siltilar 

trend of extended kinship in Taiwan vhich was comparable 

with Chu•s earlier analysis (Freedman et al.., 1978). This 

study was based on a probability saaple of 5,888 wives, aged 

20 to 39 years old in 1973. The special feature of this 

saaple that since 

childbearing age, 

the respondents were young and in their 

the resu1t would represent the kinship 

structure of the young married couples and their parents. 

In this study it vas found that 57 percent of the Taiwanese 

couples were in extended units in the time of survey. The 

dominant feature of the extended faaily structure was 

vertical rather than horizontal (lived vit.h their parents, 

instead with their brothers) • It was also estimated that 

approximately 88 percent of the couples with both brothers 
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and pQ.rents available were either in extended units or had 

parents living with brothers. statistical data also showed 

a majority of Taiwanese couples (about 81.9~) had lived with 

their parents or in an extended household at some time since 

their marriage (Freedman et al., 1978). 

The existence and continuing practice of extended 

family structure in Taiwan has put into question the 

hypothesis that socio-economic development will decrease the 

importance of familial ties. As Freedman et al. note 

recently in a conference concerning the modernization and 

traditional forces within the context of fertility decline 

in developing countries, •The rate of recent change in 

current co-residence is much lower than the rate of change 

in either indices of modernization or in fertility or oirth 

control practice" (p. 80). 

The eaergence of extended family structures has several 

important implica.tions for the study of the fertility 

transi.tion in Taiwan. The equal distribution of wealth and 

income among Taiwanese peopl.e has put the ideal family 

structure into practice. Thus it is assumed that when real 

income is increasing in a culture where the kinship 

relationship is emphasized, the extended household probably 

will be increasing because people have the resources to 

afford it. If at the sa11e tiae there is no economical 

constraint or family planning information as well as 
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contraceptive devices available to reduce fertility, the 

fertility will probably increase or decline over a longer 

time span. 

Freedman has proposed soae simple hypotheses with 

regard to extended family and fertility in Taiwan (Freedman, 

1980). As he notes, • ••• large numbers of Taiwanese couples 

of childbearing age are living with parents or married 

siblings who could provide child care even if the wife 

worked away from home" (p. 274). Thus, the presence of 

parents as well as kin relatives could. reduce the 

opportunity cost of females working outside the home. 

Easterlin has suggested this situation is very common in 

many developing countries and the cost of child care is 

totally different from the patterns of more advanced 

societies (Easterlin, 1975) • 

Several other factors contribute to the relationship 

between extended family structure and fertility. Among 

these factors are a large desired nuaber of children and 

sons. According to a study by Freedman in the late 1960s, 

the mean preferred number of children was 4.0 in 1965 and 

3.8 in 1970 {Freedman, 1972} • Compared with other developed 

societies in a six countries study, Freedman and coom.os 

found tha.t of those under age of 30 in 1970, only 8 percent 

preferred a fa11ily of two or fever chil.dren. Theretore, for 

Taiwanese married women as a whole, most had the desired 
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number of children .before they were 30 years old. A majori.ty 

of the family pl.anning acceptors are over 30 years old. The 

purpose of accepting family planning for these women.is not 

spacing births but only restricting the nuaber unwanted 

children. In a aore recent study, Freedaan has reported 

that there was a sharp decline in the aean desired number of 

children, while voaen ever practicing contraception 

increased from 28 to 56 percent. During 1970 to 1975, the 

decline in total fertility was aainly due to the decline in 

age-specific birth rates for aarried voaen under age 30. 

i'his shows that aore younger woaen are adopting 

contraceptive devices (Freedman, 1978) • But by using a set 

of cohort data, it vas sh'ovn that the aean cumulative 

fertility is higher than mean preferred nuaber of chilctren 

by the tiae the wives are in the late twenties and early 

thirties. 

Another factor related to extended family structure ana 

fertility factor is son preference. In the traditional 

Chinese family system, sons are desirable because they wiil 

continue the family naae and act as a provider when parents 

are old. In a Value of Children (VOC) study, respondents 

are asked reasons for wanting sons. All respondents without 

regard t.o residential areas say that continuity of :tamily 

name (71~) and help in old age (24,) are the two aost 

iaportant reasons (Wu, 1977) • In a 1967 study the ideal 
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number of sons is 2 .1 for the 1'aiwanese sample (Freedman and 

Coombs, 197q) • Thus, many women continue to have more 

children until they have the desired number of sons. Coombs 

has developed a new instrWB.ent to aeasure the underlying sex 

preference called "I.• scale (Coombs and sun, 1978). The "I" 

scale is designed to measure the bias toward sons or 

daughters without regard to nWlber of children wanted. 

Thus, this sca1e is better than the desired family size 

desired aeasure used in most fertility studies. When the 

"I" scale was used in a 1973 island-wide survey, the scale 

distribution had shoved a strong son preference among the 

respondents, and the aagnitude of responses for this 

question was relatively hoaogeneous across different social 

status groups (Cooabs and sun, 1978). For exaaple, about 90 

percent of those in rural townships have a preference tor 

sons. But even for high status occupational groups, which 

are found mainly in urban areas, there was no evidence of 

preference for daughters. Thus, these two factors, a iarge 

desired nuaber of children and preference for sons, will 

strengthen the relationship between extended family 

structure and fertility. 

The above three traditional behavioral patterns--

extended families, a larger desired nuaber of children and 

preference for sons-- are a11 positively related to 

ferti1ity levels of a society. These factors probably will 
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slow or depress the speed of fertility reduction process in 

Taiwan. As Davis points out, one reason that f a.aily 

planning programs are not successful in aany developing 

countries is that the motivational factor is not an integral 

part of the family planning prograa effort. A family 

planning effort with the provision of contraceptive devices 

and distribution channels, but without the goal. of reducing 

the ideal family size or a high •otivation of bearing many 

children and the independence fro• the kinship ties among 

the rural poor, 

goal of reducing 

vill eventually deviate froa the ultimate 

fertility level in a developing country. 

Thus, the provision of contraceptive devices, as Davi~ 

argues, vil1 not reduce the fertility level of a societJ. 

However, the trend of fertility decline is evident in Taiwan 

after 1958 and accelerated thereafter is exactly opposite to 

that speculation. 

Another iaportant result of Taivan•s socio-economic 

developaent is the reduction of income in equality among 

peoples in different regions and occupational categories in 

the past decades. Based on 1964 data, the income 

distribution of Taiwan shoved that the income inequality of 

that country was very low, 

East Asia. The trend and 

compared to other countries in 

distribution of income was very 

siailiar to Japan, and that vas appro:x.illate to the patterns 

of the united States. 
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'l'he trend of income equality in Taiwan is different 

from many developing countries. The special feature of 

Taiwan's economic development is the combination of 

progressive aoYeaent toward greater equality by different 

incoae classes with the sharp increase in G.NP and average 

household income. Wu (1978) has estimated that in the 1972 

constant prices, per capita GBP in Taiwan rose from 

N.T.$10,875 in 19t>4 to lif.T.$19,122 in 1972, and the average 

household incoae rose froa B.T.$32,452 in 1964 to 

ll.T.$61.032 in 1972. Wu suggested that the groups in the 

lover end of the incoae ladder have enjoyed an accelerated 

rate of absolute and relative iaproveaent in their living 

standard. Wu also utilized the Gi.ni incoae concentration 

coefficient to explain the trend and change of income 

distribution during the early 1950s and late 1960s. It is 

generally agreed that a Gini coefficient of 0.3 is a sign of 

relatively equal incoae distribution in society. The Gini 

coefficient was 0.56 in 1953, and it steadily declined to 

0.46 in 1961. This shows a decline rate of 18 percent. 

However, it further decreased to 0.33 in 1964 and 0.30 in 

1972. The rate of decline was 28.3 percent froa 1961 to 

1964 and 9.1 percent fro• 1964 to 1972. (Wu, 1978; pp. 

76-77). 

The distinction of consuaption patterns gradually 

diainished across urban and rural areas (Wei, 1973) • 
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However, certain consumption patterns concerning the 

stratification variables are worth noting. one of them is 

the importance of education for personal advancement and 

secure high paid jobs in different professions. In an 

unpublished paper the author has found that individual 

education status is far more iaportant that other status 

factors relating to aodernity (Yang, 1981). Education is 

not a privilege any aore for aost Taiwanese pople in the 

past two decades. The re-distribution of income and 

industrialization process have opened many channels for 

advanceaent through higher education. At the same time, the 

recognition of both the iaportance of education in aodern 

society and the cost of education will enhance the 

possibility of many individuals adopting faaily planning 

devices. Another relevant result of income equalization in 

Taiwan is the prevalence of aass coaaunication devices and 

channels across rural and urban areas (Wu, 1978) • The 

widespread use of mass communications, such as television, 

will help aany poeple adopt different lifestyles and 

attitudes toward family planning. 

The above discussion has considered several traditional 

behavioral patterns, values and incoae distribution as the 

result of socio-economic in Taiwan in the past two decades. 

All these variables have a direct bearing on fertility 

transition in a developing society. The reason to provide 
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these empirical results and diversified ideas is to 

recognize that no single social force will lead to the 

reduction of fertility in a society. There are, however, 

many forces operating in a social systea vhich shift the 

birth rate in a society. Thus, a more comprehensive 

theoretical aodel is preferred to evaluate the demographic 

transition experience in a society. In the following 

section, a theoretical aodel will be presented. In this 

model, a general perspective of different determinants of 

fertility and their relationships to the fertility behavior 

in Taiwan is discussed. 

The Respecification of An Analytic Model 

In the previous section, certain traditional attitudes 

and behavioral patterns are presented. laong them, the 

practice of extended family iaaediately atter aarriage, a 

large ideal family size and strong son preference are 

factors assumed to promote a high fertility rate in a 

society. However, the equality of income distribution 

during the course of socio-economic developaent is a 

depressing factor, vhich lovers the birth rate. The rapid 

decline of the birth rate in Taiwan has evidenced the 
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existence of contradictory forces in the demographic 

transition process. Thus, the coaplexity and dynamic nature 

of fertility changes in a developing society need a more 

comprehensive theoretical model to detect the causal 

mechanism in this process. 

Davis (1963) has argued that the demographic transition 

in aany today conteaporary societies is a aultiphasic 

response of the people to sustained population growth during 

the industrialization process. Central to Davis' idea is 

that the demographic transition is a gradual adjustment of 

individuals to the new social order or system. The 

sustained population growth in the rural areas will endanger 

the welfare of individual faailies and destroy the 

traditional practices of land inheritance systea which was 

established when the popul.ation growth was slow. The 

aoveaent froa rural to l.arqe urban areas and the development 

of a delayed marriage custo• in aany European countries were 

soae responses froa the traditional rural population during 

the socio-econoaic devel.opment. Thus, traditional values 

and behaYioral patterns in a society are not the inhibiting 

forces to fertility reduction. The question is, are there 

the structure and interests of 

solve the population growth 

any alternative aeans to fit 

the individual families to 

during the course of rapid industrialization process? 

The specification of a causal aechanisa to explain the 
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multiphasic responses of the deaographic transition, as 

Davis describes, have generated a vast amount of literature 

in the social sciences in both developed and developing 

countries. 10 single subject in demography has been so well 

documented and studied as the fertility process. Three 

analytic frameworks have doainated the field. They are 

economic (Becker, 1960; Leibenstein, 1973, 1974; Easterlin, 

1969, 1975, 1978), socio-demographic {Freedaan, 1962-03, 

1975) and psychological (Fawcett, 1970). However, no single 

paradigm can encompass all the different analytic 

fraaevorks. Furthermore, coaprehensive reviews of the 

determinants of fertility rate have demonstrated that many 

contradictory hypotheses and empirical results exist in the 

literature {Hawthorn, 1970; ftason et al.., 1971; Corsa and 

Oakley, 1979) 

The thrust of this research project is to construct an 

analytic fraaevork to analyze the deterainants of fertility 

level in a rapid changing society, Taiwan. Two levels of 

variables, aicro and aacro, are included in this analytic 

framework. Individual, socio-economic development and 

faaily planning prograa efforts variables will be taken into 

consideration in the analytic fraaevork. This analytic 

fraaevork will be based on descriptions of deaographic 

transition theory (Beaver, 1975; lotestein, 1945) • In 

recent years, deaograph1c transition theory has been 
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criticized by many demographers with the pitfalls of only 

dealing with the Western European experience (Easterlin, 

1978; Teitelbaum, 1975), and being descriptive in nature, 

without the features of a theory, such as specifiable and 

measurable concepts in a cause and effect framework 

{Teitelbaua, 1975). This study wi11 focus on the situation 

of Taiwan in the path of demographic transition during the 

1960s. 

Taiwan during the late 1950s and early 1960s was 

considered in the second phase of demographic transition. 

The population growth rate was stili very high, about 30; 

the mortality rate was low (Sun, 1975). The natural 

increase rate would double the population of the island 

within a short period of ti.ae. The li.Jlited natural 

resources and land space aade the population growth an 

urgent issue. In order to faci1iate rapid economic growth, 

fertility control becaae an integral part of the socio-

econoaic development progra• in the late 1960s. In 

addition, a strong faai1y p1anning prograa was initiated to 

curb the high birth rate during this period of time. In 

chapter 1, a full description of the deaographic pressure 

has been presented. 

Thus, the analytic fraaevork suggested in this study is 

an attempt. to evaluate and decoapose the causes and effects 

of different determinants of fertility leyels in the 
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dem09raphic transition process. In order to advance our 

knowledge of the coaplex processes of individual responses 

to the rapid socio-econoaic developaent and faaily planning 

proqraas, several sillple postulates are made. These 

assuaptions will help us to resolve soae issues concerning 

the effects of socio-econoaic developaent and family 

planninq proqraa effort on the decline of birth rates in 

this island. These basic assuaptions underlying this 

analytic framework are (1) individuals with different 

social, and cultural characteristics and attitudes will have 

different fertility rate; (2) levels of socio-economic 

development in different areas of this island will affect 

individual fertility level; (3) the development of fertility 

planning programs will have an effect on the attitude and 

actual reproduction level of individuals. 

socio-demographic and econoaic psychological studies of 

human reproduction behaYior haYe usually utilized tvo 

different l.evels of variables in the eapirical research. 

one is aicro-level variab1es and the other is •arco-level 

variables. Micro variables are generally individual 

bac~ground, value, attitude and current characteristics 

variables in a survey research fraaevork. Kost socio-

deaoqraphic and psychological studies have utilized a 

aodernization fraaevork characterized by the individual. 

modernity variables, such as the education and attitudes of 
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individuals, and their links to fertility. on the other 

hand, economic framework in the micro level has used a 

•household reproduction function" model (Becker, 1960) to 

weight the cost and benefit factors (either monetary or 

non11onetary) of raising children within a houshold. Since 

children are assuaed as non-interior goods, the higher the 

incoae, the more the children. This fraaework was later 

modified by aany econoaists and called a •new home 

econoaics• approach, which includes the opportunity cost of 

the women (Mincer, 1963); child services, such as the health 

services and formal education of children, housing secured 

from the aarket with inputs of parents• tiae and goods 

(Willis, 1973) ; tastes as well as qua1ity of children 

(Easterlin, 1969, 1975, 1979; Leibenstein, 1973). 

On the other hand, the specification of macro level 

models developed in recent years have generally utilized a 

development and modernization f raaevork by utilizing social 

structural factors and •odernization indicators and compare 

different fertility levels in societies, coaaunities 

(ldelaan, 1963: Adelaan and Morris, 1966; Cain and 

Weininger, 1973; Ekanea, 1972; Heer, 1966; Kasarda, 1971; 

Weintraub, 1962). aany deaographers are suspicious about 

the val.idity of these macro level studes (Birdsall, 1977). 

This is because aany aacro level studies have employed proxy 

variables and indirect indicators to study the relationships 
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between macro-level variables and fertility. Relationships 

between the variables are only functionali that is, no 

direct causal links between these indicators and ferti.Lity 

leYels are demonstrated. For example, some studies have 

utilized per captia energy consumption or the newspapers 

circulation rate as a proxy for education (Heer, 1966; 

Adelman, 1963), and correlate it with fertility level of a 

social system. 

links between the 

However, we do not understand the causal 

increase in the nuaber of lightbulbs or 

classrooms in a society and reductions in fertility rate 

(Birdsall, 1977) • 

Recently, a few macro studies have rigorously applied a 

different approach to study the aacro-deterainants of 

fertility. Among them is oeschli and Kirk's approach to the 

construction of a developaent index to determine the 

interrelationships among socio-economic and demographic 

indicators (Oeschli and Kirk, 1975). They disagree with the 

functiona1 analysis, which employs 

infer cause and effect relationship. 

a correspondence system and argue 

regression approach to 

They instead construct 

that fertility and 

mortality rate are part of a holistic development process. 

Furthermore, they utilize ten development indicators to 

develop a developaent index and quantitively relate it with 

the fertility and aortality rates. Their results indicate 

that countries with certain levels of development indexes 
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experience a .S percent per year decline ot fertility rate 

since 1960--the baseline year of the study. 

Furthermore, Gregory and caapbell ( 1976) developed a 

"•odernization turning point" approach to correlate several 

development indicators with fertil.ity. This approach 

assumes that the increase in income in some countries with 

lov levels of development indicators will generate a high 

fertility rate. socio-econoaic development is, however, 

positively related with fertility rate in the less developed 

countries. It is estiaated only vhen the socio-economic 

developaent reachs a certain threshold level will the higher 

fertility rate to decline. It is found that aost developing 

countries in Asia, or Latin Aaerica are below this turning 

point. Thus, the socio-economic development program in 

these countries, as Gregory and Campbell argued, tends to 

increase instead of depressing fertilty rates. 

one of the aost ambitious applications of this holistic 

devel.opaent index approach is by srikantan in his book, ~ 

PA•ilI flapninq P'ogr1p ill the Socioeconoai~ &ontext 

(Skrikantan, 1977) • Srikantan utilizes a threshold 

hy·pothesis and posits that declines in fertility are 

interrelated with decl.ines in aortality and with changes in 

social values, noras, and socio-econoaic institutions. 

There are a total of 22 demographic and socio-economic 

variables in the analysis. several aultivariate statistical 
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procedures, such as regression, cluster, and path analysis 

are used in his book. The social development indicators are 

used as determinants of ferti1ity levels of 75 countries. 

The aost important lesson from this analysis is that 

fertility level of a society is an integral aspect of 

developaent. various developaent indicators are found to be 

correlated with birth rate. These indicators are female 

life expectancy, per capita energy consuaption, 

econoaically active population in agricul.ture, 

percent of 

percent of 

first-leYel school enrollaent that is female, hospi.tal bed 

per thousand people, and daily newspaper circulation per 

population. 

The development of aany aacro-leYel studies, especially 

the developaent and threshold approach, have shown us that 

certain aacro-level variables and a development threshold 

are associated with 

Although the causal 

the reduction of the fertility rate. 

lints vith the dependent variable are 

not clear, 

approach. 

there are soae iaportant iaplications f roa this 

ie can benefit froa these studies by specifying 

these structural variables as pure e:zogenous determinants in 

our systea. They are not directly interrelated with the 

individual behavior. However, these structural variables 

are interrelated vith the individual level variable which 

have a direct bearing on the dependent variables. For 

exa11ple, the compulsory education system will increase the 
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likelihood of the female population attending shool. and 

expose them to a variety of experiences. Their education 

will increase the probability of getting_ a job in an 

industrial organization which reduces the likelihood of 

child-bearing. Furthermore, education will delay the age at 

marriage and shorten the risk of pregnancy. The structural 

changes in the social. syste• will ulti.matel.y affect the 

individual behavior. 

The legiti•acy of including macro-level variables in 

deaograhic studies have been dicussed by several social 

demographers. As early as 1962, Hauser urged deaograpbers 

in family planning eYaluation prograas to include both 

structural and individual level variables in their study. 

Hauser suggested the concept of •social ailieu" in terms of 

structural effects from Durkheia•s social fact tradition. A 

quasi-experiaent approach vas outlined in this article. The 

success of family planning prograas can be evaluated by 

manipulating social structural variables, such as the 

increase the level of education, socio-econoaic devel.opment, 

and family planning prograas as control or structural 

variables, and including individual level variables in the 

statistical analytic aodel (Hauser, 1962). In Hauser own 

words, • ••• knowledge of the person•s attitudes, values, and 

motivation cannot be expected to account for differences in 

fertility behavior out of their cultural context" (Hauser, 
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advice. 
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However, few demographers have heeded this 

Cogswell and Sussaan (1974) have also suggested a model 

to include micro and aacro variables in the specification of 

fertility aodels. They argue that only the synthesis of 

both aacro and aicro level variables will provide us with an 

adequate specification. They have shovn a theoretical aodel 

concerning the effects of aodernization and education on 

fertility with two leYels of variables. However, they did 

not empirically test this aodel. 

Another social demographer, Goldberg, has strongly 

recommended incorporating ecological, 

structural variables in individual 

contextual, and 

fertility behavior 

research (Goldberg, 1975). In 

developing countries, Mexico and 

ecological model to differentiate 

separate research in two 

Turkey, he utilizes an 

structural effects of 

population aggregation in urban areas in both countries. 

The eapirical. results shov that location has an independent 

effect on a variety of fertility behaviors for individuals, 

irrespective of background, demographic and modernization 

measures (Go1dberg, 1976). He has soae strong words about 

the inadequate specification of f ertil.ity aodels without 

contextual variables. He says, •sociologist-demographers 

should be chastized. I thought that was the definition of 

the field. Since sociologists are the first to argue tAat 
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manipulat.ion of these variables can bring about desired 

societal object.ives, one would think that these variables 

would be incorporated int.o their research• (Goldberg, 1974; 

p.101). 

until recently, several contextual model with micro and 

macro variables in the specification of fertility behavioral 

model are in the literature. One of the exuple is from 

Rhode's (1975) study of the community effects on indiv1dual 

fertility behavior in laerican settings. Srikantan, one of 

Goldberg•s students, has developed a regression model to 

investigate the individual and environaenta1 effects on 

faaily limitation experience in the city of Taichung 

(Srikantan, 1967) • The contextual effects in this study are 

based on the environaenta1 characteristics per se and 

neighborhood means of individual characteristics. It is 

found that the contextual effects on individual behavior are 

significant, but the magnitude is saaller and about one-

tenth of all the expl.anatory variables. .Kore recently, a 

doctoral dissertation has utilized the contextual 11oael to 

analyze the independent and interaction effects of 

coamunity-level a.nd individual-level variables on the 

reproductive behavior of vo•en in rural Egypt (Rizk, 1979). 

One important finding froa this study is that community-

level variables have exerted an independent effect upon 

actual fertility and the use of family planning. Also, the 
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number of governmental services provided to the community 

vas positively related to actual fertility. on the other 

hand, the availability of electric power is negatively 

related to fertility and positively related to the use of 

family planning. 

Nizaauddin, in another dissertation, has used a 

multivariate analysis strategy to examine the community-

level factors siaultaneously with individual-level factors 

in a World Fertility Survey poject for a saaple of rural 

Pakistan_voaen (Hizaauddin, 1979). One of the major 

findings is that knowledge and use of contraception are 

highly correlated with socio-econoaic and demographic 

variables at both individual and coaaunity level. Since 

most family planning prograas are based on community and 

sponsored by the government to distribute contraceptive 

devices, this finding suggests that family plannin9 effort 

does have an independent effect on the utilization of 

contraception devices in even poor and rural social 

settings. However, the specification of the contextual 

model has proved that certain environaental characteristics 

and forces can exert independent effects on the individual 

fertility behavior within a system. 

To combine both micro and aacro variables in the model 

construction process is a sociological. tradition. Durkheim 

has argued the conceptual importance of social tacts in 
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understanding individual behavior. The divorce laws in 

different social settings vill affect the individual anomie 

and suicide rate of European countri.es (Durkheim, 1956) • 

Blau has found that that structural effects of different 

working atmosphere vill affect individuals in a welfare 

organization (Blau, 1960). Rosenberg has refered this type 

of effects in a cross-tabular analysis as the •typological 

effects" (Rosenberg, 1968). However, the contextual model 

also generated soae severe debates aaong sociologists in the 

last two decades. 

The task to include these tvo levels data in the 

analysis procedure is a very controversial issue. Robinson 

in the early 1950s has used the label "ecological fallacy" 

to refer studies using aaco-level variables to inter about 

individual behavior (Robinson, 1950) • At the present time, 

especia1.ly in the sociology of education literature, the 

debate concerning the contextual or structural effects of 

school qualities and coaaunity resources investing on 

education and coapositional qualities of students as wel1 as 

students• social and econoaic characteristics on scholastic 

achievement or eonoaic earnings in the society is still 

unresolved (Hauser, 1972, 1974i Jecks and Brown, 1974). 

Robinson was the first sociologist to generate the issue of 

ecological inference by utilizing both individual anti 

aggregated level data to coapute Negro and foreign-born 
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illiteracy rate in 1930 census data. For the individual 

level data, negro and foreign born had a higher illiteracy 

rate. But when the analysis was replicated for state level 

(aggregated) data, states with a higher proportion of 

foreign-born had a lower illiteracy rate. Thus, Robinson 

(1950) concluded that correl.ation coaputed with aggregated 

data bear no consistent relationship to those based on 

individual-level data, and the foraer lead to coapletely 

erroneous conclusions. 

Hanushek et al. ( 197'J) and Ha.nushek and Jackson ( 1977) 

have revital.ized this ecological inference issue by 

reanalyzing Robinson•s data with a aore coaplete model 

specification procedure by including several other 

explanatory variables, such as the availability of 

educational services in different states. Since the 

foreign-born iaaigrants were gathered in the Kiddle Atlantic 

and •orth central states during the 1930s for job 

opportunities, Banushek and Jackson (1977) Clrgue that these 

states had a highest per capita invest•ent in public 

education, but aggregately had a high proportion of 

uneducated foreign-born manual workers. The implication is 

that in Robinson's analysis there was a specification error 

in the statistical model. Thus, the expected value of the 

saaple estimate will not equal the true correlation 

coefficient (the coefficient is biased in Robinson •s study) 
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(Hanushek et al. 1974; Hanushek and Jackson, 1977). 

Nevertheless, the estimation of a more complete aodel with a 

multiple regression model have shovn that the sign of all 

variables are in the correct direction and foreign-born 

individuals were not more literate, coapared with native 

born A•ericans. 

Arguments revolved around the contextual model are 

concerned with the model specification issue (Hauser, 1972, 

1974; Firebaugh, 1978, 1979; Boyd and Iversen, 1979; 

Burstein, 1978, 1980, Burstein et al., 1978; Burstein et 

a1., 1980; Barton, 1970; Farkas, 1974; Erbring and Young, 

1979) and statistical esti•ation 

1964; Boyd and Iversen, 1979; 

(Tannenbaua and Bachaan, 

Hauser, 1970, 1972). 

shoved that the cross-tabular Tannenbaua and Bachman (1964) 

analysis recoaaended by Blau could easily produce spurious 

contextual findings. Although Hauser used contextual 

analysis in a series of his earlier publications, he has 

more recently cast doubt on the validity and soundness of 

this technique in general. He further argues that 

contextual effects could be produced at vi11 by the analyst, 

and contextual effects result fro• a aisspecified mode~, 

excluding some important individual parameters. 

More recently, several illportant articles have joined 

the debate concerning the legitiaacy of contextual models in 

sociology (Boyd and Iversen, 1979; Alvin, 1976; Burstein, 
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1978; Erbring and Young, 1979; Firebaugh, 1978, 1979) and 

political science (Stipak and Hensler, 1982). Central to 

this argument is that all. these researchers support the 

contextual model in social research. Boyd and Iversen 

(1979) have coapiled a book on statistical models in 

contextual analysis. Firebaugh suggests hov to correctly 

incorporate contextual variables in a aodel (1978, 1979) and 

differentiate different types of contextual effects (1980). 

Alvin has eaployed a aatheaatical aodel to deaonstrate that 

specification error in the aodel can cause an unstable and 

inconsistent estiaator (1976). Hanushek et al. (1974) and 

Hanushek and Jackson (1971) have suggested it is possible to 

reduce or even eliminate the specification bias by inc~uding 

all important explanatory variables in a aultivariate model. 

Burstein (1980) has contributed to the contextual model by 

organizing the relevant sociology of education literature 

and applying the contextual aodel in eapirical reserarch. 

one coaaon thesis of the theoretical developaent and 

eapirical results of contextual analysis has pointed out 

that aodel specification is the aost iaportant issue in 

contextual model. Kisspecificed contextual aodel could 

generate randoa and aeasureaent errors in a statistical 

model. Thus, a contextual analysis aodel should (1) obtain 

measures of the true variables in the contextual model, or 

(2) pre-specified causal links of all variables and the 
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magnitude of the various variables in the model. 

The model specification of the current research problem 

will explicitly incorporate macro- and micro-level variables 

in the estiaation of an individual fertility behavior model. 

This aodel will recognize that effects of individual socio-

deaographic characteristics, noras and va1ues on complete 

faail.y size, ideal faail.y size and perception of famiLy 

control are, however, multifacted. Measures of individual 

level variables on f ertil.ity beahvior may function in a 

variety ways. ihen viewed at the individual level, measures 

of individual characteristics, values and norms can reflect 

differences in individua1s within a given residential area 

or location. When aggregated over the individuals who live 

in a given location, aeasures of aggregated individual 

attributes, area economic devel.op11ent variables, family 

planning efforts as well as investaent will exert an 

independent effect and constraints on the individuals across 

different residential areas. 

Differences across residential areas in aggre<Jate 

indices of socio-econoaic development can also reflect 

differences in stages of economic developaent, opportuni~ies 

for eaployaent in a formal industrial organization, channels 

for mobility, distribution of fa•ily control devices and 

public attitude toward faaily planning. The tormal 

organizations and the availability of different aedical 
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facilities across different areas will pl.ace constraints and 

liaitations on individual fertility. We can expect that the 

unequa1 spatial distribution of public resources and 

deYelopaent vill be associated with the individual fertility 

behavior. 

l.n the beginning I will try to set a aodel according to 

the theoretical aodels and eapirical findings. The present 

aodel is basically following the synthesis of both econoaic 

and socio-econoaic variables in Easterlin•s work (1968, 

1975, 1978), Retherford's foraulation of rapid fertility 

decline (1979), and theoretical and eapirical results from 

Taiwan ferti1ity studies (Freedaan and Takeshita, 1969; sun, 

1968; Goldberg, 1975; Beraalin, 1978, Schultz, 1974, 1980). 

Retherford (1979) has argued that certain structura.l 

parameters are iaportant to differentiate the rate of 

fertility in developing countries. These factors are the 

degree of cu1tura1 and socio-econoaic hoaogeneity and ease 

of internal coaaunication. Another factor, island status of 

geographic location is also associated with fast fertility 

decline (Bauldin, 1978). These structural factors are 

pertinent to the natural and social structural situation in 

Taiva.n. Easterlin 1 s work centers on three fertility 

aeasures: potential output of children (Cn), demand for 

children (Cd), and the cost of fertilitJ regulation (either 

psychic or aarket cost) in a representative household. 
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These fertility behaviors are associated with determinants 

of bOth social development factors and individual variables. 

en is the number of surviving children a household would 

have if fertility is not deliberately controlled. Thus, en 

will depend on pure physiological and biological factors and 

the intermediate variables as proposed by Davis and Blake 

(1956). Demand (Cd) is a function of three factors: income, 

prices and tastes. In the early stages of deaographic 

transition, demand for children is greater than natural 

fertility. This is because of a high infant and child 

aortality rate. There is no incentive for individuals to 

practice birth control. Easterlin and Retherford have 

demonstrated that a formal economic aodel can derive trom 

these three fertility aeasures. Betherford further argues 

that in the initial phase of fertility decline, economic and 

social development have caused Cd to decline (1979). Thus, 

deaand for children becoaes less than that of the natural 

fertility. ftajor reasons for this shift in demand for 

children are: (1) reductions in both production and security 

utility in children, (2) reductions in tastes for and costs 

of rearing a child relative to other 9oods, (3) the indirect 

opportunity costs of chi1dren and other activities which 

compete with children for parental resources. Only under 

these assumptions, will the family planning efforts 

initiated by the gover1111ent make it possible to reduce 
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individual fertility. As Easterlin indicates, Taiwan auring 

the 1960s was in a situation where natural fertility (Cn) is 

relatively greater than demand for children (Cd). However, 

demand for children (Cd) is still high. on the other hand, 

the provision of contraceptive devices by the government 

functioned to decrease the market cost as well as the 

displeasure associated with fertility control in this period 

of time. 

The specific factors in the model. depend partly on the 

nature of the study and the availability of the data. The 

intermediate variables, as proposed by Davis and BlaKe, 

governing the formation and dissolution of unions are not 

discussed in this study, because the current eftort only 

concerns with current married couples. The factors 

affecting fetal mortality are also excluded, because we are 

concerned with the number of living births. The 

intermediate variables that are left are those concerned 

with the voluntary control of aarital fertility, incLuuing 

the use of faaily limitation and coital rrequency. Thus, 

the fertility level is largely the result of couple•s 

decision about family size and the attitude toward uf family 

control. The basic model is as foll.ovs: 

CFS = f (BVi, cci, LSOi, SEDi, PRGi) 

DFS = f (BVi, cci, LSOi, SEDi, PBGi) 
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AFP = f (BVi, CCi, LSOi, SEDi, PRGi) 

Where CPS is the current individual faaily size, DPS is 

ideal. faaily size, and lFP is the individual attitude toward 

faaily planning efforts. CPS, DPS, and APP are the 

endogenous variables in the aodel and a.re functions of 

vectors of individual level background variables (BYi) , 

current socioeconoaic status variables (CCi), value 

orientation variables (LSOi), area econoaic development 

variables where the respondent resides (SJmi), and area 

faaily planning progra.a efforts (PBGi) • In the first stage 

of anal.ysis, the causal links between these variables are 

not specified, but only describe the causal effects between 

the various deterainan.ts and the endogenous variables. This 

functional relationship is related to Freedaan•s box 

approach to the deterainants of fertility behavior 

(Preedllan, 1972) • Certain criteria are used to classify the 

multi-level factors. They are: (1) the character of tbe 

factor, (2) the stability of the factor over spatial 

dimension and (3) the teaporal dimension of the sequence of 

the characteristics are acquired and in which they are 

likely to affect fertility. Thus, a simple order of these 

variables is assumed. Background, socio-economic and faaily 

planning effort variables are the exogenous causal forces in 
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the model. These factors are the most stable over time and 

space. Individual value orientation and current 

characteristics are the factors affected by the background 

and contextual variables. Thus, value orientation and 

current characteristics are the interaediate variables in 

this model. Furtheraore, a11 three endogenous variables are 

pre-deterained by the variables in the aodel, and no 

feedback loops are assuaed in the first stage of analysis. 



Chapter 3 

A Scheaatic Analytic Bod.el and Beviev of Literature 

The decision to have a 

This decision-making process 

chil.d is a coaplex process. 

is affected by a variety of 

factors in a society. ls aentioned in the previous chapter, 

no single explanatory fraaevork can encoapass ali factors 

related to human reproductive behavior. Following Easterlin 

and Retherford•s works, this study has identified three 

endogenous factors: (1) current faaily size, (2) desired 

fuil.J size and (3) attitude toward faaily planning as the 

function of a whole class of different variables. The 

priaary task of this research project is to identify and 

interpret the causal aechanis• which bridges social 

devel.opaent, faaily planning efforts, individual background. 

and characteristics variables to influence fertility 

behavior. A aulti-level aodel was presented in the previous 

section. It is assuaed that effects of individual social 

background noras and values, socio-econoaic deveiopment and 

faaily pl.anning efforts on endogenous reproductive behavior 

are, however, aultifacted. This aulti-level aodel also 

assuaes a teaporal order between the variables as the 

65 
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individual couples enter into the marriage institution and 

start to have and rear children during their life-cycle. 

Although no causal links among the variables will be 

identified in the first stage of analysis, the temporal 

order among the variables is considered to be essential in 

the course of model building. 

The functional fora between the endogenous, exogenous 

and intermediate variables is assumed to be a linear one in 

the first stage of analysis. It is postulated that the 

individual reproductive behavior is affected by vectors of 

background, current characteristics, life style and value 

orientations within a residential area and socio-economic 

development indicators and family planning efforts across 

different areas. These vectors are coaposed, respectively, 

of many different variables. The folloving factors from the 

our data set seem to be relevant: respondent age, education 

status, rural experience, total family income, perceived 

respondent socio-economic status, modernity scale, ownership 

of modern objects, and husband and wife interaction index, 

for individual data; and area population density, percentage 

of population engaged in agriculture and fishing, infant 

mortality rate, cumulative percentage of IUD acceptance, and 

work input of doctors and health personal, across different 

areas. A schematic representation of this multi-level model 

is depicted in Figure 3.1. 
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(Figure 3.1 about here} 

The effects of those macro- and micro-determinants and their 

hypothetical relationships with the endogenous fertility 

variables will be discussed in the following. 

aacro-Determinants and Their Effects on Fertility Level 

The emergence of fertility studies in recent years and 

the sustained interest among social scientists have 

generated voluminous studies in this field. Hncro-

determinants and their effects on fertility level across 

intra- or inter-social systems still provide no definite 

answer to the policy question of which variable or set of 

variables can act to reduce reproductive level. in a social 

system (Birdsall, 1977). ftost of these studies with macro-

determinants assume a functional relationship between the 

exogenous and. endogenous variables. Usually a multivariate 

statistical. control, such as a regression model., :is applied 

to the data. In this type of analysis, no explicit causal 

links among the variables are aade. 

A full documentation of macro-determinants and their 

effects on fertility behavior bas been made by Mauldin 
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(1978). A total of twen.ty four 11.ajor studies, spanning from 

1960 to 1977, are analyzed. The following macro-

deterainants are included in this present project, because 

they are in general studied by most projects (Weintraub, 

1962; Adelman, 1963; Russett et al., 1964; United Nations, 

1965; Beer, 1966; ldelaan and ftorris, 1966; Friedlander and 

SilYer, 1967; Janovitz, 1971; Kasarda, 1971; Ekanem, 1972; 

Gregory et al., 1972; Beayer, 1975; Preedaan and Berelson, 

1976; Srikantan, 1977) and particular relevant to the 

demographic studies in Taiwan (Heraa.1in, 1975, 1978; Lin, 

1977; Schultz, 1973, 1980): percentage of population engaged 

in agriculture and fishing, infant aortality rate, area 

educational attainaent leYel, population density, cuaulative 

percentage of IOD acceptance rate and work input of doctors 

and health personnel. 

one aajor difference of this present research endeavor 

vith other Taiwan fertility studies is that ve have 

construct a multi-level analytic aodel to include both aacro 

and aicro-f actors in an individual fertility aodel.. The 

assuaption is that these aacro-deterainants and 

environaental factors exert constraints on individual 

fertility behaYior across residential areas. As aentioned 

in the pre•ious section, aodel specification is one of the 

most important issues in multi-level analysis. In the 

following, an effort is aade to clarify the relationship 
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between these macro-determinants and individual behav.ior. 

Special attention will be paid to the demoqraphic transition 

experience of Taiwan. 

Percentage of Agriculture and Fishing Populat1on 

Inter-societal fertility comparison usually employs per 

capita income as an indicator of socio-economic development 

(Weintraub, 1962; Adelman, 1963; Russett et al., 1964; 

Friedlander and silver, 1967; Heer, 1966). Results from 

these studies are not inconclusive. Earlier results tend to 

show a positive relationship between per capita income and 

fertility level of a society (Weintraub, 1962; Adelman, 

1963; Russett et al., 1964). Friedlander and Silver ( 1967) 

found that the positive relationship existed only in aore 

developed countries. Heer •s (1966) now faaous article found 

that the direct effect of rise in per capita income is 

positive, but other aspects of develop•ent, such as 

education, infant mortality, have a depress effect on 

fertility. Beer also finds that per capita income and 

percentage of labor force in agriculture are the least 

important factor in a multivariate statistical aodel. 

Subnational studies seldoa use per capita income as a 

socio-economic development indicator. Schultz has utilized 

the variable, proportion of population in aqriculture, in a 
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Taiwan study. Hermalin (1972, 1975) and Lin (1977) also 

employ this variable in their studies. This variable is 

associated with price and institutional effects on 

individual fertility behavior. The cost of rearing a 

specific number of children is lover in rural areas. 

Furthermore, children can provide labor in the field and 

take care of younger children in the faail.y. The rate of 

return of schooling aay be lover in rural than in urban 

settings. Although this factor aay be associated with 

earlier aarriage and chil.dbearing activites, Schultz argues 

that the scarcity of land and capital has aore often delayed 

than proaoted the fertility level in rural areas. In a 

cross-section.al model, Schultz (1974) found there is a 

positive relationship between this variable and fertility 

rate. However, the magnitude of the rel.ationship is not 

substantia1. :rn a cross-sectional and ti•e series 11odel 

(pooling regression) , the rel.a tionship is diainished to 

zero. Hermalin (1978) reports that the labor force 

participation is negative in sign with total fertility rate 

for the year of 1966. He suggests that this variable may 

have a high correlation with other variables and cause 

multicollinearity in the regression model. Lin (1977) also 

indicates that this variable is weakly related to fertility 

in a multiple regression aodel. :rt is suggested in this 

study that percentage of population engaged in agriculture 
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and fishing is positively related to endogenous variaoles. 

The relationship, however, i.s not. very strong. 

Area Education Attainment Level 

Level of education and its effects on fertility is the 

most well docwaented subject in fertility study. A whole 

book (Cochrane, 1979) and several review arcticles 

(Holsinger and Kasarda, 1976; Graff, 1979) have been devoted 

entirely to this topic. Educational attainment is 

associated with age at marriage in many developing or 

underdeveloped settings (Yaukey, 1961; aandelbaum, 1974), 

female labor participation (Kasarda, 1971) , social mobility, 

mass coamunication and exposure to contraceptive information 

(Holsinger and Kasarda, 1976). This variable has the most 

consistent relationship vith fertility (Buo9e, 1969) • 

MultiYariate ana1ysis also shows that the relationship 

between education and fertility is negatively correlated 

accss nations (Boque, 1969; Friedlander and Silver, 1967; 

Heer, 1966: Kasarda, 1971). 

It is found in Taiwan that education beyond primary 

education is highly negatively associated vith total 

fertility rate. Since the Taiwanese governaent has made 

some strong policy interventions to proaote educational 

attainment in socio-economic developaent programs, a large 
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nu11.ber of women are now enrolled in junior high school and 

beyond. In a path model, Heraalin finds the magnitude of 

adult education is neither statistically significant nor 

sizably related to total fertility rate across areas. The 

relationship, however, is an indirect one. Adult education 

is significantly related to proportion of aarried across 

areas, and proportion of aarried is negatively associated 

with total fertility rate. rt is suggested that area 

education attainment level is negatively related vith 

individual's current faai1y size, ideal faaily size and 

perception of family planning prograa. This occurs because 

eduation is associated with urbanization and socio-economic 

development across different areas. Since most women in 

Taiwan start to limit family size after having four or five 

children, the effect of community level of education 

attainment will probably not be substantial with these two 

endogenous variables. J:t is postulated, however, that a 

high level community educational attainaent vi11 have a 

favorable attitude toward faaily planninq. 

Xnfant and Child Mortality Rate 

High infant aortality rates are associated vith high 

fertility rates in developing societies. Bapirical studies 

have shown that no society with a high infant mortality rate 
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has witnessed a decline in fertility yet (Birdsall, 1977 

Schultz, 1976). Many demographers have argued that a 

rudimentary investaent in coaaunity health service and other 

public health measures in developing countries can 

tremendously reduce the infant mortality rate. Although the 

infant mortality can be reduced in a short period of tiae, 

it can have soae lag effects on individual fertility rate. 

Tvo tipes of effects can be identified. Parents vho 

experienced child loss in a coaaunity may have more children 

to replace the lost child. In addition, parents who reside 

in a community vih a high child mortality rate may insure 

theaselves against future child loss by having aore children 

than they want. 

Schultz (1974, 1980) and Dermal.in (1978) 

that infant mortality is positively related 

have reported 

to fertility 

rate across areas in Taiwan. Nonetheless, in another study, 

Preston (1975) has deaonstrated that replaceaent effects 

only exist in the lowest and highest developaent settings. 

Por countries in the interaediate development stage, such as 

Taivan or Coloabia, infant aortality exhibits a auch weaker 

replaceaent effect. In a separate study of Taiwan, Heer and 

Wu (1975) show that woaen vho suffer chil.d loss are likely 

to have a higher fertility rate, but such woaen do not fully 

compensate for their loss. Rutstein (1974) a1so shows that 

actual child loss and fear of child loss affect only a 
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limited portion of the child-bearing population in Taiwan. 

The reason probably rests on the fact that Taiwan already 

has a very advanced public health systea since the Japanese 

occupation, and infant aortality rate is low across 

different areas. This report will argue t.hat the widespread 

fear and perception of child loss will exert an effect on 

the endoqenous variables across different areas. It is 

hypothesized that this variable vil.l have a strong negative 

effect on attitude toward faai1y planning program. 

Population Density 

Population density, defined as popul.ation per square 

kilometer, has been used in aany aacro-deterainant studies. 

This variable is related with urbanization, people enga.ged 

in agriculture and fishing, industrialization and other 

aajor aacro-indica.tors. Taiwan had a very high populati.on 

densitJ in 1970, coaparable to the letherlands. Individual 

living in a high population density area will experience 

more heterogeneity experience (Wirth, 1939). It is probable 

that in high population density areas, aedical facilities 

and contraceptive rela.ted inforaation are aore accessible to 

individuals. 

Recent studies have shown that rapid fertility decline 

in many Asian countries or territories is associated with 
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colonial experience before World War Two, island or quasi-

island status (Mauldin, 1978), and Chinese ethnici~y 

(Hauser, 1968) • Two studies of the population decline in 

Hon9 Kong have analyzed the efectiveness of the family 

planning program (Freedman and Adlakha, 1968) and tile socio-

econoaic development program in this island since the world 

War II (Wat and Hodge, 1972). one major flaw of both 

studies is that they have omitted population density in 

their regression aodel and estiaation procedure. I will 

assume that the high population density of this island and 

high cost of housing, not family planning prograa, are the 

major causes of rapid fertility decline. 

In another overview study of the impacts of family 

planning prograa and socio-econo•ic developaent, Mauldin and 

Berelson (1978) have suggested the greater importance of 

qualitative factors to bring fertility reductions across 

different nations. These qualitative factors are: island-

status, pace of soical change, population density. However, 

in both of these studies, population density was not 

included in the regression aodel. In a re-analysis of the 

ftauldin and Berelson data set, Hernandez (1981 a.) has re-

estiaated the aodel by including these three quaLitative 

factors. Hernandez argues that Mauldin and Berelson study 

has an specification error and the result is biased toward 

over-estiaation of the program iapact. The new result shows 
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that the family planning proga11 impact has reduc~ci from 17 

percent explained variance to only 5 percent explaineu 

variance in the regression model. The reason, Hernandez 

argues, is that people experiencing high population density 

may find child-bearing and large f a•ilies cumbersome. It is 

suggested in this study that population density will exert 

an independent effect on endogenous variables. However, the 

effect will be more pronounced in the attitude toward family 

planning across different areas. 

Family Planning Programs 

No single subject in demographic studies has generated 

as much controversy and debate as the independent impact of 

family planning programs. Some have argued that only 

through social change and concomitant change in reproductive 

motivation can fertility fall f roa high to low in developing 

societies (Blake, 1965; Blake and Das Gupta, 1975; Davis, 

1963, 1967; Hauser, 1969; Tabbarah, 1971; Hernandez, 1981 

b.) Others have maintained that the introduction of ta11ily 

planning prograas can have a substantial. i.apact on fertility 

(Berelson, 1969 a., 1969 b., 1970; Bogue, 1967; Freedman and 

Takeshita, 1969; and Kirk, 1969). The successful 

implementation of an experiaental family planning program in 

Taichung has made many researchers believe that an dll out 



16 

family planning campaign will also ensure success in many 

other developing countries (Preed•an and Berelson, 1976). 

As a aatter of fact, the independent effect of the 

faaily planning prograa in Taiwan is c;:onfounded with many 

other factors during the course of socio-economic 

development. The fertil.ity of this island had already 

declined when the prograa first started. Purtheraore, 

abortion and other contraceptive devices, such as the Ota 

rinq, were very popular for hiq h parity voaen (Li, 197 3) • 

A1though the social development and its concoaitant 

change in reproductive aotivation have its •erits in the 

case of Taiwan, aany recent studies have shown that family 

planning prograas in developing settings do have an 

independent effect on fertility. ftauldin and Berelson, in 

one study, found that faaily planning program etfect 

increases the explained variance froa 63 percent to 80 

percent, a 17 percent increase, for birth rates between 1965 

to 1975, after social context variables are controlled in a 

aultiple regression aod.el (1978). several studies fro11 aany 

underdeYeloped areas, such as Thailand ( B09an and Frenzen, 

1981; Knodel et al., 1976; Shevasunt and Hogan, 1979) or 

Indonesia (Teachaan et al., 1980), have shown that strong 

coaaunity based faaily planning prograas can have an 

indepen.dent effect to reduce fertility • 

.rurtheraore, even in a aore deYeloped areas, such as 
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Taiwan, we can also identify two types of program eifects in 

the modernization process. Srikantan (1977) suggests that 

there are spillover and substitution effects in family 

planning programs. "Spillover effect" means that people in 

the nonproqraa sector will. become aware of the idea of 

fertility control after a period of time. •substitution 

effect• suggests that the less advanced contraceptive 

devices will be replaced by cheaper and more modern ones 

once the program becomes available. These two types of 

effect are very applicable to the fertility decline in 

Taiwan. 

In a multivariate area analysis, Bermalin has shown 

that in the early stage of a faaily planning program, •ore 

advanced areas with a high socio-economic development levels 

have very rapid program adoption. Later on, the acceptance 

rates of IUD has a significant negative effect on fertil.ity 

in areas vith the highest preprogram leve1s of fertility. 

The teaporal effect of IUD acceptance rate on fertility 

level may suggest that urban residents may substitute 

cheaper and more efficient methods of fertility control 

devices in the early stage of family planning program, and 

later on fertility control necomes more popular in rural 

settings. noreover, Hermalin (1978) also demonstrates that 

the magnitude of family planning prograa effect does not 

diminish after socio-economic development indicators are 
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held constant. Schultz (197q) also shows that age-specific 

birth rates for voaen age are inversely related to the 

allocation of family planninq proqraa personnel across 

different areas. 

It is postulated in this study that the input of family 

planninq personnel and the cuaulative IUD acceptance rates 

have an independent effect on endogenous variables. 

However, indiviuda1s vho participate in the family planning 

proqraa will tend to have a positive attitude toward family 

planning program. Furtheraore, in Taiwan like Korea, many 

private doctors are involved in the fuily pl.anning 

proqraas. It has been shown that in Korea, the iapact of 

f aaily planning personnel is ainiaal. This happens because 

this variable is associated with urbanization and ouner 

developaent indicators. It is hypothesized that the 

variable doctors and family planning work force input, will 

have iess iapact on the endogenous variables,n compared with 

the IUD acceptance rate in this study. 

Kicro-Deterainants and Their Effect on Fertility Level. 

The thrust of this research 

aulti-leve1 model to study 

project is to construct a 

individual fertility 
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differentials within and across areas with difrerent stages 

of socio-econoaic developaent and faaily planning programs. 

central to this argU11ent is that effects on hwaan 

reproductive behavior are aultifacted. Macro-determinants 

can affect individual's fertility behavior through externa.l 

or environaental constraints across areas. on the other 

hand, when viewed at the individual level, aeasures of 

individual characteristics, val.ue orient.at.ions, noras ancl. 

current characteristics can reflect individuals difference 

within residential areas or locations. In the previous 

section, effects of aacro-deterainants and their 

hJpothetical relationships with the endogenous fertility 

variables have been presented. Bow we will turn our 

attention to the effects of aicro-deterainants on indi~i<iual 

fertility differentials. 

Bicro-deterainants and their eapirical generalizations 

to individua1 fertility aainly stea frora socio-demographic, 

psychological, and econoaic paradi9as. Goldberg (1975) has 

argued that these research fraaevorks have different 

concerns and emphases in aodel construction and statistical 

estimation process. Econoaists are aainly concerned with 

the direct econoaic effects, such as incoae or cost of tiae, 

in a statistical model. Other variables in the economic 

aodel are treated only as standardized aeasures. SOcio-

deaoqraphic and psychological studies, however, concentrate 
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on the causal I.inks among the independent, intervening and 

dependent variables in a model. In his effort to synthesize 

both the socio-demographic and econoaic explanati.ons, 

Easterlin (1975) indicates that the economic model has 

contributed to the fertility model by providing more 

accurate model specification, and statistical estl.llation, 

ie., by including a non-recursive relationship between 

feaale labor participation and education, and statistical 

estimation procedures. In the following, three groups of 

variables are considered in the multi-level model. 'l'hese 

micro-determinants conform to Freedaan•s coaprehensive 

listing (1972) and have been utilized in the aany empirical 

studies in developing countries (Goldberg, 1975, 1976) , 

including Taiwan (Sun, 1968). They are background, current 

socioeconoaic status and value orientation variables. This 

mOdel atteapts to combine variables from all these three 

analytic frameworks in the model specification procedure. 

Background Variables 

Background variables is called by sun (1969) as "fix 

characteristics• or "resource variables• in his analytic 

aodel. In the temporal dimension, these background 

variables are those already attained at the tiae of marriage 

and less likely to change af tervards. 
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Age 

one can approach the relationship between individual 

age and reproductive behavior from phsysiological as well as 

sociological perspectives. Age is associated with many 

interaediate variables, such as fecundability, and has a 

direct bearing on fertility as suggested by Davis and Blake 

(19S6). It is self evident that voaen can have aore 

children if they enter the aarriage institution at a younger 

age, if other social conditions are held constant in a 

society. 

PUrtheraore, age is also associated with aany other 

factors that affect individual fertility behavior. For 

example, age is related to the possibility of attending and 

receiving formal education in a developing countries. This 

argument is similar to the period effects in the cohort 

analysis (Glenn, 1977) • In the earl.y stage of socio-

econoaic developaent, 

the fe11ale popul.ation. 

and education 

foraal education aay be restricted to 

Hence, the interaction between age 

affect feaale participation in will al.so 

industrial work settings. 

Eapirica1 evidence fro• Taiwan has shown that by age 

30, al•ost all voaen are aarried (Preedaan and Takeshita, 

1969). Age and years of aarriaqe duration are, however, not 

directly related to the adoption of faaily planning devices. 
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Only when women have the desired number of sons and 

children, do they start to seek family planning service~. 

Freedman and Takeshita found that deaographic pressure is 

the main factor for the old woaen to use faaily planning 

services. The adoption rates for younger woaen are more 

associated with aodernization factors, such as education and 

labor force participation. Thus, without controlling for 

the confounding effects of age and other factors, it may 

lead us to aany spurious effects in a fertility model. 

In the first stage of our analysis, linear 

relationships between age and endogenous variables are 

assumed. It is postulated that age has a direct 

relationship with the endogenous fertility variables. 

Education 

Education and its negative i11pact on fertility is well 

known fact in the fertility and family planning literature 

(Cochrane, 1979 Jain, 1981) • After a thorough review of 

related empirical studies, Cochrane has reported this 

negative impact from education to fertility is an unfound 

empirical fact and generalization. It is even suggested by 

many recent studies that causal. links between education and 

fertility variables in the United States need re-

specification and re-estimation (Rindfuss et al., 1980). 
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In a recent article, Jain (1981) has employed a path 

model to decompose the iapact of education on birth interval 

in six developinq countries. The empirica1 results show 

that the inverse relationship between education and birth 

interval is mainly attributed to the breastfeeding and use 

of contraception in these developing settings. Furthermore, 

educated voaen ha•e deaonstrated a aore hoaogeneous pattern 

of average cuaulative aarital fertility. Jain postulates 

that certain levels of educational attatiaent will enhance a 

voaen•s status within and outside their iaaediate families 

and expose thea to intonation and printed aaterial, which 

will consequently change their behaviora1 patterns 

concerning the use of contraception and involvement in 

breastfeeding. This is similar to ftichael •s argument tha.t 

education or literacy broadens the channels of communication 

about family planning services and information (1973). 

PUrtheraore, education also increases the cost of 

children by increasing aspirations for the chiidren•s 

education, nutrition, or other qualitative characteristics 

that cost of money, or the faaily resources, such as time 

(Blake, 1968; Muller, 1972). Mincer (1963) uses women's 

education as a proxy for opportunity cost in the economic 

fertility model. However, in developing countries, stycos 

and Weller (1967) find that female eaployaent in the 

traditional or agricultural sectors has no role 
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incompatibility as a mother and working woman. .Easterlin 

has ar<Jued that the presence of wet nurses in a societ.y will 

reduce the opportunity cost of women and hence will not 

reduce high educated women's fertility. 

The empirical. result of education and fertility from 

Taiwan is a mixture of both positive and negative impacts. 

Jain found that education, especially husband's education, 

is positively associated with fecunditJ (1969) and the risK 

of bearing children ( 1970) 

and his associates (1972), 

fertility was negatively 

In a. separate study by Freedman 

it is found that cuaulative 

related with urbanization, 

education and the frequency of newspaper reading. However 

the impacts of education and newspaper reading on fertility 

are not diminished after the urbanization level is 

controlled. .In a multivariate statistical model, Arnold 

(1972) found that the impact of education on fertility is 

spurious after the many background variables (age, ancestry, 

religion, residence, father's occupation) are controlied. 

He argues that it is likely that education and fertility are 

both accounted for by these background variables, and thus 

it impact on fertility is spurious. Sun in his study of 

social structural determinants and fertility behavior has 

shown an opposite result (1969). Educational attainment in 

his study emerged as the 11ost important factor in affecting 

fertility behavior. Education seems associated with value 
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orientations, modernity variables and indirectly afrec~s 

individual fertility behavior. 

It is postulated in this study that education has a 

negative relationship with endogenous variables. It will 

have a aucb stronger independent effect on attitude toward 

faail.y planning progru. 

Rural. Experience 

Individual. behavior is influenced bJ his iaaediate 

environaent and the socialization process. social 

institutions and traditional. values are better preserved in 

rural than urban areas. Individuals in urban areas have 

easier access to educational facilities and modern 

consumption patterns. 

In one of the earlier studies of the fertility 

differentials of Allericans, Duncan (1965) and Goldoerg 

(1958-1959) find that fara origin plus low educational 

achieveaent lead to high f erti1ity. It requires two 

generations of urban residence or a high level of 

educational achieveaent to bring individual's fertility to 

the controlled ferti1ity. In two developing country 

settings, Brazil and ftexico, Gendell (1967) and Zarate 

(1967) respectiYely show that urbanization without the 

concomitant rise in income and educational levels has no 
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depressing effect on fertility. It is suggested that the 

individual's rural experience has a positive relationship 

with the endogenous fertility variables in the model. 

Current Characteristics Variables 

This category is composed of two variables: total 

family income and perceived social status of the respondent. 

In a time sequence, these variables are influenced by the 

background variables, or the resource variables. In a more 

traditional society, one•s social achievement is affected oy 

his ascribed status, such as family origin or status. While 

a society is undergoing change, other more formal criteria 

become important. Poeple working in a formal industrial 

setting will depend on their contribution and knowledge to 

make a good salary. Thus, the current characteristics are 

the intermediate variables in our fertility 11odel. In a 

simple causal model, the relationship between the 

back.ground, intermediate, and endogenous variables are as 

follows: 

Exogenous -> .Intermediate --> Endogenous 

Variables Variables Variables 

The relationship between total f aaily income and perceived 
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respondent socio-economic status with the exogenous and 

endogenous variables will be discussed in the following. 

Total Faai1y Incoae 

Income is the central variable in the arquaent of 

household econoaic fertilitJ aodel provided by most 

econoaists. In his seainal paper, Becker (1960) argues that 

increasing income will lea.d parents to acquire the utilities 

provided by somewhat a larger number of chi1dren, given a 

constant cost of children. In several verJ thorough review 

of the relationship between incoae and having additional 

children, Siaon (1969, 1974) has distinguished the impact of 

inco•e on children in different stages of development, as 

well as long and short tera effects and found that. there is 

no consistent pattern for this relationship. More 

iaportant, the positive relationship between incoae and 

fertility seeas not even to hold for all subgroups of u.s. 
population, where this hypothesis originated. 

ftore recently, Repetto (1974, 1981) has aade an attempt 

to rectify the European deaographic transition theory by 

arguing that income is the vital variable to understand the 

transition process. Be utilized the concept of •the.second 

and third• aoaent (variance and kurtosis) of the 

distribution of income. He means that we need to 
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investigate the non-linearities (variance and kurtosis) 

between income and fertility in the European demographic 

transition or developing countries. In a separate study, 

Cook and Itepetto (1982) reexamined the demographic 

transition data froa Hungary. They found that incoze 

distribution accounted for a large proportion of the 

variance of fertility differential.s in a variety of areas, 

with social structure and cul.tural variables held constant. 

This study has very 11eaningf ul implications for the 

demographic transition of Taiwan. 

The income distribution of Taiwan is considered by many 

economists (Kuntz, 1979; Buller, 1976; Wu, 1978; Ho, 1Y78), 

and at least one sociologist (Li, 1979) to be less s~ewed 

than in aany developing countries. Since Taiwan is a closed 

geographical area without large-sca1e migration, the resu.lt 

of equal income distribution will have two iaaediate 

consequences. As noted in the previous section, the 

existence of the extended family in Taiwan in recent years 

acco•panied with the socio-economic deveiopaent and f amiiy 

income will probably reduce the incentive for practicing 

family planning in a large proportion of married wo111en. on 

the other hand, the rising expectation of the veli educated 

younger generation and the cost of rearing high quality 

children works indirectly to reduce the possibility of a 

large faaily. 



91 

Preedman and Takeshita (1969) have found that family 

income is not a good indicator of aodernity and explains no 

variance in the individua1 fertility behavior. In a 

mul tiYariate statistical aodel, Arnold ( 1972) found that 

high income is associated with contraceptive use, but the 

increases follow different patterns for younger and older 

woaen. In two aore detailed studies of this relationship, 

Muller (1972} and Muller and Cohen (1977) haYe found a 

similar result as the earlier Arnold•s study. In the simple 

bivariate anal.ysis, Buller and Cohen found that incoae of 

the husband is not associated with achieved faaily size, and 

only slightly related with ideal faaily size. After 

statistical adjustaent, the relationship between ideal 

family and income is diainished. However, contraceptive use 

is subtantially related with husband•s earnings. They found 

that the iaaediate effect of incoae on faaily planning is 

ainiaal. and it relates to the adoption of family planning 

variables indirectly through the attitudinal variables. 

They argue, as does Arnold, that the growing trend of 

consumer qoods and services, productive in.vestments, and 

stri•e for high status appear to affect the relative 

attractiveness of high-parity decision. 

rt is hypothesized in this study that incoae will have 

a direct relationship with the favorable attitude toward 

faaily planning. However, it is argued here that the impact 
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of income on current and ideal family size probabJ.y will be 

not strong. 

Perceived Respondent Socio-economic Status 

Perceived respondent socio-economic status and total 

fam:ily income are two complementary variables in this study. 

In most Taiwanese studies, total family income or the income 

variable is not associated with the endogenous fertility 

variables. However, income effect is different across rural 

and urban areas. In the rural or traditional oriented area, 

social status is directly related with a large family size 

as in Poland and mainland China ( Simon, 1974), because the 

traditional institutions exert a stronger influenct in these 

areas. On the other hand, in the urban areas trauitional 

institutions and other economic cost variables with regard 

to rearing children are totally different fro• rural areas. 

Analysis of perceived respondent socio-economic status 

indirectly provides an empirical test of thi.s hypothesis. 

It is suggested that this variable will be directly related 

with the current and ideal family size and inversely related 

with attitude toward family planning in rural areas. In 

urban areas, this variable is directly related to family 

planning and a small negative relationship with the current 

and ideal family size. 
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Life Styles and Value Orientations 

Life styles and value orientations are the fourth group 

of variables in our analytic aodel. They are composed of 

Modernity Scale, ownership of aodern objec~ives, husband and 

vif e interaction index, return earned aoney and value of 

education. Bost of the variables in this group overlap both 

socio-deaographic and psychological fertility aodels. Ryder 

(1973) has pointed out that noraative patterns play an 

iaportant role in fertility aodels. However, he also argues 

that these variables are difficult to identify and measure. 

Recently, the psychological. version of fertility model has 

placed eaphasis on the psychological and attitudinal changes 

that result fro11 structural t.ransforaation in developing 

countries (Fawcett and Bornstein, 1973; Fawcett and Arnold, 

1973). Bany large scale coaparative studies have employed 

structura1 aeasures to tap the personal aodernity dimension, 

and its relationship with actual behavior (In.keles and 

Smith, 1974). Bost of these comparative studies contend 

that •odernity or its relevant aeasures are inter•ediate 

variables in a behavioral aodel. These variables channel 

the effects froa the individual attributes to the endogenous 

variables or the actual behavior. When statistical control 

is applied, the importance of individual attributes tends to 
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diminish. In a temporal dimension, life styles and value 

orientations exert the greatest independent effects on tile 

endO<Jenous varables. In the form of causal modelling, the 

causal order among groups of variables in our analytic model 

is as follows: 

Exogenous -> 

Variables 

Current ----> 
Characteristcs 

Life Styles and 

Endogenous 

Variables 

" 

--~--> Value Orientations -~--

In this simple causal model, life styles and value 

orientation mediate the effects from the exogenous and 

current characteristics and also exert an strong indepenaent 

effect on the endogenous variables in the fertility model. 

It is assumed that after the life styles and value 

orientations are controlled in the model, the indepenaent 

effects from the ex09enous and current characteristics 

become small. Furthermore, although the current 

characteristics are considered as interaediate variables in 

this model, life styles and value orientations are assumed 

to be in a ti.Ile and development sequence which follow the 

current characteristics. 
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Kodernit:y Scale 

The syndrome and measures of individual modernity is a 

complex issue in sociological and psychological literature. 

However, the modernization argument has become such a 

powerful analytic tool that almost all behavioral studies in 

developing countries implicitly or explicitly include 

individual aodernity in their analysis. 

According to Inkeles, one logical way to understand the 

dynaaic structure of individual aodernity is to research 

• ••• what ways indivduals undergo significant psychic change 

as a result of their contact with those modern insit.i.tutions 

presumed to have the ability to iDfl.uence personality" 

(Inkeles, 1971; p.276) • ftany sociologists have employed 

empirical methods and instruments to tap the modernity of 

individuals in various societies (Araer and Youtz, 1971; 

:ID.keles and Saith, 1974; Kahl, 1968; Portes, 1973; 

Schnaiberq, 1968, 1970 a. b.; Saith and Indeles, 1966, 

1975) • 

Inkeles• Harvard !!.oderniza.tion project is one of the 

most ambitious efforts to measure individual modernity in 

recent years. The initial saapling scheme invo1ved six 

countries with different 1eve1s of industrial development 

and urbanization scale. These countries include Argentina, 

Chile, India, Israel, Nigeria, and Bast Pakistan. The basic 
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assumption of Ink.eles• study is that an individual will 

develop certain characteristics or syndromes in a 

modernizing society which are similar to a modern society, 

i.e., Western society. Then, the syndrome of a modern man 

will reflect his attitudes, value orientations and behavior 

in a social. setting. In an effort to reanalyze the original 

data set, f!iller and Inkeles found that the experience of 

modern institutions, such as factory or school, had little 

or no direct influence on the acceptance of family 

liaitation (1974) • The crucial factor is the intervening 

mechanisa of individual psychic changes accompanied with the 

structural changes in social institutions. One of the 

modernity component, valuation of science and technology, 

has consistently made the greatest independent contribution 

in the statistical model. 

Kahl ( 1968) also developed a aodernity scale froa 

ftexico and Brazil data on male respondents. The empirical 

result shows that individuals with a higher rating in a 

modernity scale stated a low ideal family size in all 

occupational groups except high nonaanual. Schnaiberg (1970 

a. b.) and Goldberg (1975) have developed another modernity 

scale and related it to individual characteristics. Botn of 

them have utilized the concept of •emancipation factor" of a 

woman from the. constraints of family and community 

proscriptions. The characteristics of life style undergoing 
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modernization, according to Schnaiberg, is shifting from the 

extended to egalitarian type of nuclear faaily. In the 

nuclear family, the econoaic function is not as i•portant as 

in the extended family. The importance of the pri11ary group 

is replaced by the aass media participation of the 

individuals. Thus, the extension of a wider environment 

provides the actor vith aore alternatives than a traditional 

coaaunity. lfoaen vi th such characteristics tend to have 

small faai1ies and users of contraceptives. Clifford (1971, 

1972) has utilized a small American saaple to study the 

individual modernity and its impact on fertility behavior. 

Based on a simple dichotoay of modern and traditional type 

of individuals, Clifford argues, traditional groups exhibit 

a higher expected mean number of children and are least 

successful in family planning. In later research, Clifford 

demonstrates that the independent effect of socioeconomic 

status variables are aore pronounced than the va.lue 

orientations. 

In this study, a general aodernity scal.e will be 

constructed. This aoderni ty scale is developed from a 

factor analysis aodel. Previous studies will guide the 

deve1opaent of this scale. The basic hypothesis is that 

this general modernity scale is inversely associated with 

the endogenous fertility variables in the statistical model. 

Although Preedllan and his associates froa the University of 
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Michigan have utilized modernity and other personality 

related variables to study their relationships to fertility, 

these variabies are siaple composite measures without 

reliability and validity tests (Freedman and Takeshita, 

1969; Sun, 1968). The general modernity scale in the 

present study is the first eapricia1ly developed indivdiual 

modernity syndrome in the Taiwanese fertility studies. 

Furthermore, tvo components of modernity scale, 

exposure to mass aedia and traditional religious orientation 

will also be developed in this research and correlated with 

the endogenous fertility variables. They are estimating the 

specific dimensions of individual aodernity and their 

relationships with fertility behavior. one special feature 

of the faaily planning program in Taiwan is the utilization 

of mass coaaunication for purposes of education and 

information distribution. A large mass media campaign ~as 

initiated in 1971 to promote the ideal of a two-child 

family. A study shows that the aass aedia campaign 

coincidea with a sharp drop in desired family size reported 

in successive surveys (D. Freedman, 1976). Another studj 

conducted in 1969 also showed that husbands in Taiwan with 

greater exposure to the aass media are more likely than 

others to use contraceptives. The relationship, D. Freedman 

reports (1976), is reqular and monotonic for mass media 

exposure and and use of contraceptives. Cohen (1972), in a 
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separate study, aade an attempt to measure the independent 

effect of mass media fro• the variables governing access. 

:rt is found that owning a TV set and watching TV programs 

are siqnificantly associated with the use of contraceptives. 

However, the importance of mass media participation is not 

related with actual and ideal family size. Probably tne 

reason is the existance of a strong consensus for preference 

of three or four children in Taiwan (Freedman and others, 

1972; D. Freedaan, 1976). For this reason, this study will 

specifically test the relationship between aass media 

exposure and fertility behavior. 

Another variable specif ica1ly tested in the modernity 

dimension is individual religiosity. .l general hypothesis 

was developed by Ling (1969) concerning the Asian 

traditional belief system and fertility behavi.or. 

Nevertheless, no empirical test has been made to explore the 

situation of Taiwan. An individual religiosity scale will 

be constructed froa the data set and its effects on 

fertility behavior will be e11pirically tested. 

ownership of Modern Objects 

ID a series of papers, D. Preedaan (1963, 1970, 1972, 

1976) has developed and eapirically tested the modern 

coasuaption patterns of Taiwanese couples and their iapacts 
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on fertility behavior. Freedman and Takeshita (1969) 

considered the ownership of modern objects as one 

significant indicator of individual modernity. They argued 

that this variable is a good inaicatior of transition from 

local to wide-market oriented economy activities. sun 

(1968) also indicates that ownership of modern oojects is 

inversely correlated with the individual :fertility behavior. 

The major thesis evolved from D. Freedman study is that 

the new modes of modern consumption patterns are in conflict 

with a large family. Although income may increase during 

socio-economic development, changes in tastes and relative 

prices may offset the positive income effect as argueu ny 

the new home economic theory. Empirical data also show that 

the self-employed aore often reported the use of moaern 

productive methods and the adoption of new procedures if 

they owned a considerable number of modern durables 

(Freedman, 1970). owners of modern durables held attitudes 

more favorable to innovative behavior and achievement 

orientati.on. Couples with modern consumption patterns tend 

to be more educated, in touch with aass media, and in modern 

occupations. They are more concerned with their offspring's 

educational. achievement in a modern society. Thus, couples 

who value aodern consumption are more likely than others to 

express small-family ideals and to use contraceptives. 

It is suggested that ownership of modern durables is 
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inversely related with the endogenous fertility variables. 

It is also hypothesized that the magnitude of the 

relationship is more pronounced with the attitude toward 

family planning. 

Husband and Wife Interaction Index 

Earlier Aaerican ferti1ity studies have failed to shov 

the i.aportance of coaaunication and doainance patterns 

within family and their iapacts on fertility (Whel.pton and 

Kiser, 1950) • Fawcett (1970) argues that is one of the 

reasons vhy social psychological. variables have been 

neqlected by both econcmists and sociologists in the 

developaent of fertility models. However, in Latin America, 

discussion between spouse vas related with the use of birth 

control (Stycos, Bock and Bills, 1956). Michel (1967) also 

found that comaunication and agreeaent on fa11ily goals, no~ 

doainance, is associated with fertility behavior in French 

urban settings. 

The general empirical findings are that the egalitarian 

decision aaking process inside the faaily is associated with 

the use Of contraceptives in LDC•s (Rosen and Simmons, 

1971), but it is not conclusive (Hall, 1971). sun (1968) in 

a Taiwanese study finds that wife-husband discussion of. . 
fa•ily is associated vith IUD utilization. Bovev er, th is 
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relationship is not as important as perception ot peer's 

f ami1y planning practice and attitudes (Freedman and 

Takeshita, 1969) • It is hypothesized in this study that the 

frequency of husband and wife interaction is negdtively 

related to the endogenous fertility variables. 

Return Earned Boney 

Economic utility of children to parents is directly 

related to the family size. Empirical data show that where 

opportunities for child labor ex.ist, faaily size will be 

higher and use of birth control will be lower (Schultz and 

Da Vanzo, 1970) • Hohm (1975) also shows in a cross-national 

study that the existance of a social security system, such 

as the old-age program, is negatively related to the 

subsequent birth. Wu (1977) in a study of Value of Child in 

Taiwan, also demonstrates that a substantial percentage of 

the respondents expect both econoaic and practical heip from 

their sons when they becoae old. This relationship is 

inversely related with socioeconomic status and residence. 

rt is hypothesized that expecti.ng economic help from 

their children is directly related to the endogenous 

fertility variabie. Furtheraore, as Caldwell (1976, 1981) 

argues, the inter-generational wealth flow is one of the 

critical variables in the reformulation of the demographic 
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transition theory. It is postulated that the independent 

effect of this varaible in terms of magnitude and causal 

direction is strong. 

Value of Education 

Education has occupied its special place in Chinese 

society. The practice of a general examination system 

through educational advancement is an old tradition in 

China. Kuller (1972) shows that there is a very high level 

of aspiration for children's education in Taiwan. It is 

found that the sensitivity to the cost of fulfilling these 

aspirations is a 

birth control.. 

more powerful. determinant of the use o:t 

The effect of cost also reflects a more 

responsive attitude toward the current conditions. When 

asking a.bout the use of contraceptives and ideal fami~y 

size, people with an awareness of cost are more inclined to 

use birth control devices. However, iu (1977) finds that 

educational. cost is not considered to be a financial. buruen 

for his sample. However, iu reports that educational cost 

and financial constraints to provide higher education are 

interrelated. 

In this study, it is hypothesized that respondents who 

put a high value on children's education will have a 5mall 

actual and ideal family size and aore favorable attitudes 
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toward family planning. Since most of the respondents have 

a large actual faaily size, this variable will exert a auch 

stronger effect on ideal faaily size and attitude toward 

f aa ilJ planning. 
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Data source and Statistical Estimation Procedure 

Data source 

The present study is based on an earlier study, ~ 

Va!!li! Sistea in ta.ivaJJ, filQ. The principle investigator 

was a Swiss Catholic priest and sociologist, Wolfgang L. 

Grichting. ~ Va.lu~ systt• ill Taiv~n is an island-wide 

project which was conducted in the summer of 1970 

(Grichting, 1972) • The sampling design was a two-stage-

cluster saapling procedure. The individuals were chosen 

from the local household reqistration off ice from tour 

administrative units: (1) cities, (2) prefectural cities, 

(3) townships and (4) rural areas (excluding pun~ic 

institutions, foreigners and the aborginal people) • The 

total universe vas 13.4 million people living in 2,q08,600 

households. 

After the initial sampling procedure was completed, 

there were 2595 potential respo~dents in the sample listing. 

Because of the practic of extended and stem f aailies in 

rural and urban areas, many households were registered at 

105 
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the same address with sub-addresses. In one extreme case, 

twenty households were registered at ~he same adress. In 

some cases, such as migratory workers, people may not live 

at the address where they are registered. Grichtiny, 

though, did not spell this out in his description of the 

sampling aethod. Taiwan is a qeoqraphically closed island, 

aigration aoveaent from rural to 

other developing countries. 

so there is no large-scale 

urban areas as in aany 

According to Ho (1978), aany saal.l industries choose their 

sites in rural areas in order to find cheap laborers and 

inexpensive raw aaterials. Even when aoving to the urban 

areas is necessary, workers can still commute to their 

hoaes by a convenient bus systea. After readjusting the 

sample size froa the household registration office, the 

actual saaple size dropped to 2079. Many comparative studies 

have shown that the aigratory workers have different 

patterns of reproduction behavior in developing countries. 

Although fertility differential.s between aigratory workers 

and rura1 stable residents aight exist, they are not central. 

to the issues under analysis in this research. 

Heverthe1ess, the study coapensates for this shortcoming by 

adding aore urban respondents in the sampling design 

(Grichting, 1972) • Because it seems likely that aore mobile 

persons are underrepresented, care should be taken in 

general.izinq the results to the whole population. 
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A total of 2079 respondents were in the initial 

sampling scheme. Out of the 1989 accessible sa~pling 

individual units, the reponse rate was 94.6~, with 1882 

respondents interviewed. Because of the well designed 

sampling procedure, the reliability of this sample is high. 

The interviewers were sociol09y students from the National 

Taiwan University and Fu Jen catholic University. The 

interviewers had two-veek training sessions before they went 

to the field. Additional training for the interviewe~s 

included a series of pilot studies carried out in the actu~l 

interview setting. 

The analysis will concentrate 

population like many other studies 

the Population Research Center 

on the Taiwanese 

done by sociologists at 

at the University of 

Michigan, the East-West Population Institute at University 

of Haivaii and Population Lab at the UniYersity of Southern 

California. Taiwanese were the earliest settlers in the 

island and have a greater variablility than the Mainlanders. 

Mainlanders were mostly professional, administrative and 

government employees and lived in the urban areas. ot tne 

raw data cases, 84.3% were Taiwanese, the reainder being 

mainlanders. After weighting is applied to the raw data for 

rural and urban population distribution, the Taiwanese maKe 

up 77.51 of the sample, which is very close to their 

relative size in the population. The sample consists mainly 
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of the head of the household whose na11.e was appearing in the 

household registration inforaation. In order to confora 

vi th other Ta.iv an studies, the sample is confined to the 

individuals for their first aarriage, who had a spouse and 

were 18 to 50 years of age. The actual saaple size that 

meets the above criteria is 963 respondents. The whole 

report will be based on this suple size to study the 

research issue in the statistical model. l'or a complete 

description of the saaple analyzed in this thesis, please 

see Appendix 1. 

Statistical Estiaation Procedure• 

This research is based on an contextual analytic model 

which includes both individual and area level socio-economic 

development and faai1y planning program variables. In order 

to estimate the complete aodel, ve first test a general 

analysis of covariance model which contains only the vectors 

of background, interaediate Yariables and the area dummy 

variables where the developaent indicators are not 

1 Dr. Leigh Burstein at the Center for the Study of 
Evaluation at the UniYersity of California, Los Angles, was 
instruaental in clarifying theoretical- ideas concerning 
contextual analysis as well as providing inforaation on the 
latest developaents in this field. Dr. Duane F. Alwin at 
the Institute of survey Research and Departaent of Sociology 
at University of ftichigan also suggested ways to estimate 
the contextual model. 
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specified, but where it is im.plicitl.y assumed that the area 

socio-econo•ic development stages are different (Igra, 

1980) • The analysis of covariance (ANCOV) aodel will have a 

direct test of the hoaogeneity between the vectors of' 

covariates, the intercepts and the fit of the overall model. 

The foll.owing discussion of analysis of covariance 

(ARCOV) aodel is based priaarily on quasi-experiaental 

design and analysis of covariance literature (Campbell and 

stanl.ey, 1963; Reichardt, 1979), econo•etric analysis 

(Johnston, 1972i ftaddala, 1977), and general discussion of 

contextual analysis (Burstein, 1980; Igra, 1980; StipaJt and 

Hens1er, 1982) • 

Comparative studies of human reproductive behavior can 

co•pare the aean difference of nuaber of living children, 

ideal nuaber of children and attitude toward family p1anning 

proqru between various areas where social and econoaic 

development are unequally distributed and in different 

stages. suppose ve have the data matrix as the follows 

y (ij) i=1, ••••• p, j=1, •••••• 

where p denotes the number of areas in the studJ and a is 

the nUJ1ber of observations in each area. Por exaaple, Y(ij) 

•ay ref er to the ideal nuaber of children of the individuals 

in the saap1e scheae taken in different areas. The area 
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mean Y(i) may be computed from the data. The question is 

whether the saap1e means of ideal nuaber of children in 

different areas indicate a significant variation in the data 

matrix. It can be seen that the variation of Y within areas 

is an indicator of the inherent stochastic coaponent in Y 

such as the compositional. differences in education status 

aaonq the fe1tale population or the working opportunities 

outside the f aailJ doaain in the social and econoaic 

environaent. Furthermore, a siaple F-statistic can be 

computed froa the ratio of within and between sums of 

squares for the whole data. aatrix. 

The validity of the F test will depend aaong other 

thinqs upon usinq the within sum of squares as the indicator 

of the inherent stochastic coaponent of t against which 

significant effects are to be established. For example, the 

mean ideal nuaber of children in different areas could be 

influenced by the vectors of woaens• educational status and 

participation in the f aaily planning prograa in different 

areas. ftost of the tiae the siaple within-class sua of 

squares will be an overestimate of the stochastic component 

in the Y variable. Moreover, the differences between class 

means will not only reflect the areas• unequal distribution 

of veal.th, socio-econoaic developaent and local. governaent 

investment in faaily pla.nning programs, but also the effects 

of any differences in the values assuaed by the uncontrolled 
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or unstandardized variables in different areas. 

In Figure 4 .1, a simple example is presented. suppose 

we have just one uncontrolled (or intervening) variable in 

our two areas model. The ell.ipses indicate the two scatters 

and the parallel line the co11aon regression slopes of Y on 

x. The residents in the rural area has a higher value on 

mean ideal number of children than residents in the uroan 

area. The mean difference between Y2 and Y1 is a.n 

overestiraate of the area effect. The real. area effect shown 

in the diagram is only d, which lies between the parallel 

re9ression lines. The true difference is estimated by tne 

difference between the reqression intercepts. 

(Figure 4.1 about here) 

Prom the above simple exaaple, it can be seen that the 

coaparison between area aeans will lead to an overestimate 

of area effect in estimating fertility aodel.s. The idea of 

the analysis of covariance (ANCOV) model is to correct the 

stochastic component of the X vectors where some variables 

are uncontrolled or could not be standardized. Thus the 

central concept of ABCOV model is first to assuae tnat tne x 

vectors have the same effect on Y in the theoretical. model 

and then to statistically test thi.s assuaption in the model. 

This paper will first try to develop a.n analysis of 
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covariance strategy to estimate variables concerning 

respondents• nuaber of living children, ideal number of 

children and attitude toward faaily planning programs where 

the individual level variables are assumed to be equal 

between areas. Furtheraore, a F statistic will also be used 

to test the difference between the areas and an overall fit 

of the aodel will also be tested. 

Let the saaple data be in a aatrix foraation 

Y(ij), X(rij), r=2, •• k;i=1, •• p;j=1, •• m 

This is to assuae that the dependent variable, Y, nuaber of 

living chi1dren, ideal nuaber of children and attitude 

toward faaily plannin9 has (k-1) intervening or explana.tory 

variables (X2, •••• Xk), a single factor of area 

classification, which is the basis for saaplinq sub-division 

of the data into p socio-econoaic deYelopaent areas, a.nd • 

observations of each variables in each area, so that if we 

have equal nuaber of observation in each area we will have 

n=m Jr: p, otherwise we will have n= I: ap. 

The simple possible aodel is 

Y=Xb + u (4.1) 

(the subscripts are supressed in this case). Here Y is an 
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(nx1) column vector made up of p sub-vectors, which are the 

sample observations on y for each of the sampling areas. i 

is an (nxk) matrix and b is an (kx1) vector of coefficients. 

This means that X contains a first co1uan of one in the 

ordinary least square estimation and have a single intercept 

term in this equation. In this equation, the areas• socio-

economic development or structura.1 effects have no relevance 

or significance in affecting Y, that is Y is effectively 

explained by the variation in the X vectors. 

If ve want to investigate the possible area or 

structural effects in the different intercepts, a more 

general aodel is postulated in the following: 

Y=Da + Xb + u (4.2) 

where Y, I and b are the same as before, a is an (p-1) 

element of column vector and D is an mpx(p-1) matrix of 

dummy variables. 

Each column of D contains p sub-vectors, each of m 

Model 2 implies the various area or elements. 

structural effects. 

Area 1: Y(1j)= b(1) + b(k) x (k 1j) + u (lj) 

Area 2: Y(2j)= (a2+b1)+ b(k) X(k2j) + u(2j) 

Area 3: Y(3~= (a3+b1)+ b(k) X(k3j) + u(3j) 



115 

Area 4: Y(4j)= (a4+b1)+ b(k) X(k4j) + u(4j) 

so that the intercepts vary from area to area, but we still 

assume that a common set of slope coefficients, b2, ••• , bk 

over all areas. If there are no area structural differences 

in the suple, then al=a2=a3=-a4=0. Thus in this contextual 

statistics model, the hypothesis a=O is equvialent to asking 

whether there is a structural effect in different levels ot 

the sampling scheae. According to the analysis of variance 

table strategy, it amounts to asking: does equation 4 .2 gi.ve 

a significant increase in the explained sum of squares over 

equation 4.1 in our model. The reduction of the residual 

sum of squares in the two different. equations is found by 

substracting 

Sl= s•s - e•e = a'D'Y + b 1 X'Y - b•x•y (4 .3) 

where s•s is the sua of residual squares fro• equation 4.1, 

e•e is the sua of residual squares fro• equation 4.2 and Sl 

is the increments by putting area parameters in equation 

4.2. The test of the hypothesis a2=a3=a4=a5=0 is performed 

by calcuiating a F statistic of comparing the reduced sum of 

residual squares in equation 4.2 and the increaental of sum 

squares, 51, from equation 4.3. 

The above F test is conditional on the assumption of a 
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common set of slope coefficients, that is b2 •••• b.k. over all 

p areas. Therefore, we aust first test whether the slope 

coefficients for different areas are equal to each other. 

This assuaption is also an inherently interesting aspects of 

this hypothesis. In utilizing the data aatrix (DX) we have 

allowed the intercepts to vary but iaposed a single set of 

slope coefficients on all individual level variabl.es. Hov 

ve aust. allow the slope coefficients and intercepts to vary 

fro• area to area. This aaounts to run separate regression 

model for each area. Sy•bolically, in a aatrix form ve have 

the following: 

J (i) = x (i) b (i) + r (i) (4.4) 

If we can define a block-diagonal aatrix, z, then 

separate regressions for each area in equation 4.4 can be 

rewritten in a aore general fora for the whole data set. 

Y= Zb+ r (4.5) 

(supressing the supscripts in this equation) where b is a 

(pxk) coluan vector consisting of the bi for the four 

saapliDq areas and r is (axp) coluan vector with r(i) as 

sub-•ectors. The residual sua of squares fro11 equation 4.5 

is r •r (notice that r in equation 4 .5 is the vector of 
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random errors). This will be less that e•e, the sum of 

residual squares from equation 4.2, since we have introduced 

addit.ional parameters in the regression equation system; the 

reduction of sum of squares in the residuals indicates what 

has been achieved by allowing the slope coefficients to vary 

from area to area. The increment of explained sum ot 

squares from equation 4.5 is SJ= e•e -r•r. The ratio of sum 

of explained squares and the sum of residual squares from 

equation 4.5 can be used to calculate an P statistic. The 

P-statistics derived from the above will test the 

homogeneity of the slope coefficients in our theoretical 

model. The test of overall homogeneity for area. socio-

economic development, family planning program efforts and 

the individual level variables is performed by adding the 

sum of explained squares froa equation 4.2 adn 4.5, and tnen 

dividing by the residual sum of squares from equation 4.5 of 

the block-diaqonal matrix from the whole sample. 

Table 4.1 provides a coaplete analysis of covariance 

statistics which includes sum of squares, mean square, and 

degrees of freedom. The following analysis will utilize 

three P statistics in the analysis of covariance framework. 

The P1 is a test of differences of the intercepts. P2 is a 

test of differential slopes. An overall test of homogentity 

of slopes and intercepts is labelled as P3. 
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(Table 4 .1 about here) 

From. Table 4.1, F1 is the test of differential. 

intercepts for a model which assumes that area socio-

economic development and family planning program efforts are 

unequally distributed. F1 is lilte the following: 

S1/(p-1) 

Fl =----------
52/ (•p-p-.k:+l) 

F2 is a test of differential slope vectors of the 

independent variables in the whole system which include 

demographic and intermediate variables. This test will tell 

us that the stochastic components or the coapos1tionaJ. 

effects in the dependent variables, number of living 

children, attitude toward family planning progra1n are equal 

to each in the regression systea. Symbolically F2 will. be 

a.s the follows: 

S3/(pk-p-k+1) 

F2 = -------------

54/p (•-k) 

The third test, F3, is the overall test of homogeneity 
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Table 4. 1 Complete Analysis of Covariance Table 

Source 

z 
Sum of Squares 

Residuals: 
r' r=y'y-b'Z'y=S4 
I neremental 
(Differential slope 
vectors) 
e'e-r'r=b'Z'y- aD'y-

X'y=SJ 

X and D Residual: 

df Mean Squares 

p(m-k) S4/p(m-k) 

$3/(pk-p-k•l) 

e'e=y'y- ;D'y- sX'y mp-p-k•l S2/(mp-p-k•1) 
=S2=s3"•S4 

Incremental 
(Differential intercepts) 
s's-e'e= • D'y•: X'y-

________ J_~~:~~-~--~--~--------------..'::~-------:~~~~=~~-
x Residual;: 

s's=y'y-: SX'y mp-k 

Adopted from Johnston, Econo~!_t_r:_ic Methods. 2nd ed., p. 198. 
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of the whole model. It can be expressed in this form 

(S 1+S3) /k (p-1) 

F3 = ------------

54/p (11-k) 

The above P statistics are a short-hand approach tor 

some very complex hypotheses that can be derived from the 

coamon regression analysis. Thus these F statistics are 

more simple and direct in testing some aore complex 

hypotheses vb.en the individual or control variables are in 

the regression system. Por example, F2 assumes that we 

permit the slope vectors to vary from one area to another. 

The coaplete regression for•ulation in a aatrix fora will be 

like this: 

Y(ij) = D(i)a(i) + X(ij)b(i) + D(i)X(ij)b + e(ij) (4 .b) 

our example will have a quite complex estimation procedure 

to test the D(i):I(ij) term in the regression equation. For 

this reason, the simpler formulation is recom•endea in the 

analysis. 

l!Oreover, the Pl test iaposed a coamon regression slope 

in the regression equation. Fl is analogous to the complete 

regression equation as following: 
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Y(ij) = D(i)a(i) + b(i) X(ij) (4.7) 

As we can see, equation 4. 7 is the full specilication of Pl 

test in the analysis of covariance (lNCOV) model. The dulllRy 

variable, D(i), in equation 4.7 is equivalent to the F1 test 

where we iJlpose a common reqression slope from area to area, 

but by allowing the intercepts to vary acorss areas. The 

significant D(i} teras, bJ utilizing a t-statistic, will 

imply that area socio-economic development and family 

planning program efforts are different across areas in this 

data set. 

The analysis of covariance (ANCOY) aodel has provided. 

us with a strategy to test a statistical aodel with implicit 

effects of area socio-economic developaent and family 

planning prograa effort as duaay variables. This 

statistical test does not aeasure the magnitude of the 

contextual or structural effects in our model. A complete 

explict theoretical aodel includes both individual effects 

as well as area socio-econoaic developaent and f a11ily 

planning pro9raa efforts variables. The coaplete model can 

be expressed in a aatrix notation in the foiloving 

Y(ij) =a+ b(1) X(ij) + b(2) Z(i) + e(ij) (4.8) 

where X(ij) and Z(i) are vectors of individual-level and the 
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area aggregate socio-economic and family planning effort 

variables. The vectors associated with b1 in equation 4.8 

is said to measure the individual or vithin area effects and 

b2 coefficients represent the aggregate or between area 

socio-economic and family planning effort effects. Both x 

and Z are assumed to be fixed and independent of the en:or 

term, e, that is E(Xe) and B(Ze) are equal to O, also the 

B(ee 1 ) is an identity matrix. Simply to use an ordinary 

Least Square (OLS) will give us an unbiased estimation 

(Johnston, 1972; Igra, 1980; Jecks and Brown, 1975). 

Equation 4.8 is the most general model in the whole 

analysis. The theoretical aodel as mentioned in the 

previous chapter includes several blocks of variables. 

These blocks are demographic, intermediate and socio-

economic development and family planning effort variables. 

A decomposition of explained variance due to ditferent 

blocks of variables 1s utilized in the second part of this 

analysis. The central ideal of decomposition of explained 

variance is to separate the B2 into several orthogonal parts 

according to the block of the variables. Educational 

researchers utilized this technique to study the effects of 

school and individual effects on the achievement of students 

(Werts, 1969). Duncan and Heise have elaborated this 

technique in tvo different articles (Duncan, 1970; Heise, 

1972) • Recently, Knodel utilizes this technique to decompose 
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the &tructural effects of organization and individual. 

component effects in organizational behavior (Knodel, 1981). 

To use this technique is siap1y to run several separate 

regression equations according to different blocks of 

variables in the data set, and then use a Venn diagram and a 

set systea of equations to decoapose the explained variance 

for different blocks of variables. A very detailed 

description of this technique is in the Appendix. 

Variables and fteasureaent 

Since this study will utilize two levels of variables 

in the ana1ysis, a detailed description of the variables is 

necessary before the analysis. The individual level 

variables are froa the original data set, and the contextual 

level variab.les are added to the data set froa the census 

inf oraation and Taivap PaailI Plannipq Reference Book 1969 

(1970). 

Exogenous and intermediate Variables 

Background and Deaoqraphic variables (BV) 
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Respondent Age (AGE): The actual age of the responaent 

during the time of interview in the summer of 1970. 

Respondent Education Status (ED) : ED is coded into 

categories from primary education through graduate training. 

one category, old style education, is worth noting. Old 

style education is not a for11al. schooling process but a 

private endeavor with more strict discipline in the old 

tiaes. This category is considered equal. to 4 to 6 years of 

education in present education systea. So this category is 

arbitrary coded to 4 to 6 years of education. 

Respondent Rural Experience (RRE) : RRE measures the 

rural experience of the respondent from their socialization 

process. We know the rural environment has specific norms 

regarding individual fertility behavior and attitude toward 

family planning, so this variable is included in the model. 

This variable is coded into 1 for living in large city, 2 

for small city, 3 for township, 4 for mixed exper~ence of 

rural and city and 5 for farm. 

These tllree va.riables, respondent age, education, and 

rural experience maJ<.e up the respondent background or 

demographic variables (the first block). 

current Characteristics 

Total Family Income (TFI) : This variable is coded in 
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the actual doll.ars of the total f dmily income earnea. from 

all the members i.n the famiy during the year. 

Respondent socioeconomic status (RSES): This variable 

is comprised from the interviewers• impressions of tne 

respondents• socioeconoaic status during the time of 

interview. It has the fol.lowing categories very rich, rich, 

above average, below average, poor, and very poor. Si.nee 

the interviewers were upper-level. sociology students from 

universities, their observations were relative reliable when 

otehr information concerning this variable is not available. 

The reason to include this variable in the study is to give 

us more information concerning the respondent's family 

income and social status in Taiwanese society. It has been 

shown in developing countries that family income is not a 

valid indicator of household resource because the respondent 

suspects that the interviewer is a conceal.ed government tax 

collector. noreover, in Taiwanese society, especially in 

rural areas, respondents were reluctant to tell the real. 

fa11 ily income because the income were from many different 

sources, such as sons and daughters• contribution. It is 

possible this variable is a aore accurate indicator of 

family income and social status in this data set. 

These two variables, total family income, respondent 

socio-economic status make up the respondent•s current 

characteristics (the second bloc.IC) • 
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Life Style and Value orientations (LSV) 

overall Modernity Scale (OKS) : The modernity seal~ is 

a composite measure developed by a factor analysis model. 

First a set of twelve items related to the modernity 

dimension are selected from the data set and recoded in the 

same direction. Then, a principle coaponent analysis is 

applied to the data matrix. Unlike the principle factor 

model, inserting the explained variance of the items with 

other items in the diagonal of the data aatrix, an unit 

value of ones• is put into the diagonal of the data matrix 

for the final solution. Following Portes (1974), the tirst 

component is assumed to measure the modernity dimension from 

the data matrix. 

(Table 4. 2 about here) 

Because the first principle component is the best linear 

combination of the data points in the data matrix, it will 

extract the greatest proportion of variance from the data. 

It is by definition that the following components, second 

and third and so on, will extract a progressively smaller 

proportion of variance from the data. The results show the 

first component has a larger eigenvalue 3.2, and 20.q~ 

explained variance. The second and third cOllponent. have 
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Table 4 . .2 

Unrotated Principle Component Matrix 

Factors 

Items 

1. Ideal age for young man .557 
marry 

2. Ideal age girl to marry .439 
3. Least amount eduation 

needed by a boy .608 
4. Least amount education 

needed by a girl . 643 
5. TV set at home - . 493 
6. Watch TV news 
7. Subscribe to daily newspaper . 518 
8.Pregnant woman attend T-King 

Service .3S5 
9. Autumn full moon feast fore-

tell sexo of next offspring .302 
10.moon table tossing .461 

Education 
Size of place where 
respondent grew up . 682 

Total variance explained(\) 26.2 

II 

.278 

.294 

.421 

.405 
.728 

-. 713 

-.072 

-. 144 
-.094 

-.020 

13.4 
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respectively auch s•al1er eigenvalues and exp1ained 

variance. In order not. to lose information froa this 

statistical solution, two coaposite scales are constructed 

froa first and second pincipl.e component. These tvo 

components is then used to correlate with respondent•s 

education and rural experience. & positive sign and high 

correlation coefficient vil1 shov that the aodernity sca1e 

is in the correct direction and high val.idity to measure the 

underlying property of tbe concept. Otherwise, the variable 

is supposed to have low validity and not relevant to the 

concept of •odernity. The composite scale is constructed 

froa the fol1oving foraula (Baraan, 1976; p.366) 

ajp 
n 

Pp = I ----- Zj 

where Fp is the composite coaponent, A is the eigenvalue 

from the ith coaponent of the principle coaponent soluti.on, 

ajp is the factor loadings for each it.ea in the scale. The 

siaple correlation coefficient (r) shows that the first 

component has a significant and positive relationship with 

the respondent education and rural experience. This i.s in 

the hypothesized direction of the relationship between oas 



129 

and criterion variables. The second component, however, has 

a weak and negative relationship with these two criteria 

variables. Prom this criterion-validity procedure, tne 

first coaponent is the optiaal scale to tap the modernity 

dimension. Zeller and carmines (1980) suggested a 

reliablilty measure, theta, to test the reliability from the 

composite score • Theta, which is a special case of 

Cronbach •s alpha, maximizes the weighting vector of the 

composite score. The theta reliability score reaches .74 

for this modernity scale. The OMS scale includes the 

following items: the ideal aqe for a young man and woman to 

marry; the minimum education needed by a boy and a girl; 

whether or not there is a radio set at home: whether the 

individual watches television news; whether the family 

subscribes to a daily newspaper; whether a pregnant woman 

should attend the T-Kinq folk religious service; whether the 

individual believes that during the autumn full aoon harvest 

feast one can foretell the sex of next offspring; ana. 

whether the inidividual tosses moon tablets to foretell 

one •s fortune. All of these items can be ident1f ied as 

measures of modernity. 

'l'Wo other scales are also utilized in the analysis in a 

separate regression equation to replace the overall 

modernity scale as mentioned above. They are mass 

co11111unication participation and traditional value 



130 

orientation seal.es. The items which comprise these two 

scales are also in the overall modernity scale (OMS) • The 

reason for having tvo additional modernity scales is that a 

separate aodel will test the more specific hypothesis 

concerning the inforaation diaension of the value system in 

a social system (Clifford, 1971). Six iteas, three for mass 

communication participation and three for folk religion 

belief system or traditional value orientation, are selected 

from the data set. After a principle component solution 

(with the ones inserted in the diagonal) and a varimax 

rotation, the items relating to these tvo dimensions all had 

high factor loadings in the respective dimensions. The 

Cronbach•s alphas are high for these two dimensions: .79 tor 

111ass conuaunication participation (MCP), and • 70 tor 

religiosity (REL) scale. 

(Table 4 .3 about here) 

ownership of Modern Objects (OftO): This variab1e is 

made from questionnaire items on the number of modern 

objects the repondent had in the househo1d during the t1me 

of interview. The modern objects, a total of eighteen 

items, include: sofa, TV set, radio, etc. 

Husband and Wife Interaction Index (HWI) : This scale is 

made by several items from the questionnaire, such as when 
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Table 4.3 

Varimax Roated Factor Matrix for Mass 
Communication Participation (MCP) 

and Religiosity (REL) 

Variables FACTOR 

1. Do you daily watch TV 
2. Watch. Tv news 
3. Subscribe to newspaper 
4.When the spirits are 

disturbed they can cause 

FACTOR 2 

0.78370 
0.85825 
0.63054 

0.03939 
0.11320 
0. 14519 

sickness V346 0.09136 0.84537 

0.55375 
5. pregnant woman attend 

T-King services 
6. Autumn full moon feast 

feast foretell sex 
of next oHsrping 

0. 12379 

.06385 0.82481 
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certain problems arise in the family domain, does the 

repondent discuss them with his or her spouse. These 

problems include: when to buy a motor cycle, whom to elect 

mayor, what to do if there is disciplinary trouble with the 

child, what to do if there is difficulty with boss, what to 

do about medical problems and job risk. It is hoped this 

scale will be a proxy variable to tap the communication 

channels and fertility planning decision making process 

between the spouses. 

Child Return Earned aoney (CRB) : This variable is 

chosen from the quesionnaire to measure the respondents• 

attitude toward their children•s monetary responsibility for 

their family of origin when they grow up. I.t is a common 

practice in Chinese society for the membership of a family 

t.o share a part of their salary with their parents when they 

are old, because there is no social security or pension 

system in Taiwan at this time. This comaon practice is 

encouraged by the government policy to alleviate the punlic 

investment in the economy. This item is simply asking the 

respondent whether he or she expects his/her children to 

return earned money to the family when the children get a 

job. 

Kale and Female Kini.mum Education (ftPBD): This variable 

is comprised of two items. Respondents are asked what is the 

minimum education needed by a boy and a girl to succeed in a 
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modern society. This variable will tap the respondents• 

appreciation of the importance of education to success in a 

modern society. It al.so contains the concept of investment 

and quality versus quantity of the children in the economics 

of fertility literature. 

These five vari.ables, overal.l modernity scale, 

ownership of modern objects, husband and wife interaction 

index, expected children to return earned aoney, and aale 

and feaale miniaull education aalte up the life style and 

value orientations block. Mass communication participation 

(l!CP) and folk. religiosity will enter the regression 

equation anal.ysis with the other variabl.es, except overal.l. 

modernity scal.e (OllS). 

The above variables a.re the individual level variables 

in the model.. Background variables are exogenous in the 

model and current characteristics and life style and value 

orientations are the intervening aechanisa in the 

theoretical aodel. In the teaporal and spatial diaensions, 

the exogenous variables are not determined in the causal 

systell and is expected to have a relatively weak effects 

aft.er the intervenin.g mechanisms are contro1led. Thus, 

current characteristics and life styles and value 

orientation will have stronger effects coapared to the true 

exogenous variables. 
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Contextual and Global Variables 

The contextual and global l.evel variables in the 

theoretical model are very important in the analysis, 

because these variables are one integral part ot the 

argument in the development and fertility planning issues in 

the f erility literature. In the first stage of the 

analysis, the dummy variables i.n the analysis of covariance 

framework (ANCOV) will substitute the contextual and global 

variables in the statistical analysis. The ANCOV analysis 

is a statisti.cal model which assumes an unequal distribution 

of developmental stages and family planning efforts in 

different areas in the dumay variables. so, the dummy 

variables are the proxies of the socioecon01Bic development 

and family p.lannin9 program variables in the model. The 

contextual variables will enter into the statistical. model 

to pin down the effects of the socioeconomic and family 

planning program effects in the complete estimated model. 

Two types of contextual effects variables are in the 

analysis. one type of contextual variabl.e, called global 

variable, is the information from census data and publ.:.Lc 

documentation from the Fami!I Planning Reference ~, 

published by the Committee on Family Pl.anning, Taiwan 

Provincial Department of Health. The other type of 

contextual effects is called contextual variables in tne 
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statistical model. The contextual variable is computed from 

the mean of the respondents• characteristics in the data 

set. 

contextual effects are based on the followin9 

variables. cumulative IOD Acceptance Rate for Barried Women 

(CR) : the cu11ulative acceptors of loops, the official family 

program device for contraception when it first started at 

1965, divided by aarried voaen in each sa.aplin9 units at 

1969. Work Input of the Family Planning Program (FDO): 

nuaber of doctors and village heal th-education nurses (VHEN) 

and pre-pregnancy health workers (PPHW) in the area where 

respondents resided in 1970. Popul.ation Density (PD): the 

population per square kil.oaeter during the tiae of interview 

in each individual. respondents• residential area. 

Agricul.ture and Fishing (AF): percentage of aale l.abor force 

(aqe 12 and over) enqaqed in agriculture and fishing in each 

supl.ing unit. Child llortal.ity Rate (C!l): This va.riabl.e is 

coaputed fro• the census data from each saapling unit for 

per thousand of child death rate froa aqe 1 to q. Area Kean 

Education (MED) : thi.s variable is computed fro• respondents• 

education status in each sampling unit as the mean area 

education attainaent. 

The Endoyenous Variables 
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There are three endogenous variables in the model. 

estimation process. The first endogenous varianle is Actual 

Family Size (AFs) : How many children does the respondent. 

have at the time of interview. Desired Family Size (DPS) : 

What are the desired number of sons and daughters for the 

respondent at the time of interview. Perceived Attitude 

Toward Family Planning (APP) : Does the respondent have a 

favorable attitude toward faail.y planning programs. '.l'his 

question is coded from 1 less favorable to 5 the highest 

favorable score. 

The endogenous variables are determined by the 

exogenous contextual, global variables as well as 

intervening mechanism in the aodel. Each endogenous 

variable will regress on all the variables in the model to 

detect the causal effects of different variabl.es. We know 

these three endogenous variables will have causal links and 

feedback loops among the11sel ves as the following: 

/ DPS 

AFP 

·~ Al'S 
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In the first stage of analysis all three endogenous 

variables will be considered in the statistical model. It 

is hypothesized that every pair of the endogenous variables 

will affect the third in the model. For exa11ple, AFS will 

reqress on DPS and APP and all other variables in the model 

in the estimation procedure. Siail.arily AFP will regress on 

APS, DPS and all other variables in the estiaated model. In 

the later staqe of the analysis we aay also cons1der the 

reciprocal realtionships between the three Yariables in a. 

sia ul tanenous equation aodel • 

A aore parsiaonious model with the significant 

individua.1 and structural variables v ill include in this 

analysis. A Tvo Stage Least Square (2SLS) procedure vi.ll. 

apply to the data set. 'l'his statistical technique will 

estiaat the non-recursive (reciprocal) relationships of the 

endoqenous variables in the analytic aodel. 



Chapter 5 

Results of Statistical Analysis 

In the recent years there is a renewed interest among 

the socia.1 scientists concerning the independent effects of 

family planning effort and socio-economic development in 

reducing individual fertil.ity level in developing countries 

(Blake, 1965; Blake and Das Gupta, 1975; Davis, 1963, 1967; 

Hauser, 1969; Tabbarah, 1971; Peterson, 1981; Berelson, 

1963; Bogue, 1957; Freedman and Ta.keshita, 1969; and Ki.rk, 

1969) • 

The essence of this argument is centered on the 

confounding and interacting effects of these two factors and 

their relationships with human reproductive behavior. The 

successful implementation of a socio-economic develop111ent 

program assumes the transformation of production modes and 

the distribution of labor participation of a society. 

Individuals will need more education and technical training 

to acquire employment in the industrial sector. Females 

will become more educated and active in both domestic 

affairs and labor participation. These broad strucutural 

changes will lead to new types of behavior and value 

138 
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configurations. Among these individual responses to this 

new social structure is individual fertility behavior. 

Individuals will adopt new familial 

their fertility level. However, 

program which emphasizes a small 

values and thus reduce 

a strong family planning 

ideal family size and 

provides contraceptives will also speed the change of 

individual fertility behavior. Very often, a successful 

socio-economic development program is coexistent with a 

strong family planning program. Cuca (1981) and others nave 

argued recently that in today's developing countries only 

those countries with a successful socio-economic development 

program have a strong and independent family planning etiort 

effect. Thus, the empiricial questio concerning the 

i•portance of socio-economic development programs and f dmily 

planning effort has become an urgent issue for both 

academics and policy makers. 

A perfect setting to test this eapiricial problem is 

Taiwan. In the past several decades, the Chinese government 

in Taiwan has planned and iapleaented several successful 

five-year socio-economic programs. At the same time, a 

strong family planning program was initated in this island 

with help and technical assistance from many international 

organizations. In order to empiricia.lly examine th~s 

research issue, an analytic model was developed in this 

research project. The major feature of this analytic model 
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is to incorporate both 1nacro and micro-determinants in a 

multi-level fertility model. The primary task ot th.is 

multi-level model is to unearth the causal effects on 

endogenous fertility variab~e attributable to individual 

background, value orientations, socio-economic development 

and family planning programs in a rapidly changing society. 

This model assumes that the individual fertility benavior 

consists of a aultiple responses to alternative life styles 

as a result of changes in social structures, individual 

values and characteristics within as well as across 

residential areas during the aodernizaton process. It is 

believed that individuals who reside in a saae area wil.1. be 

more similiar than individuals who reside in ditferent 

areas. This occurs because the homogenity of individual and 

structural variables in the same area. Furthermore, the 

variance between the individuals will be greater across 

areas for the saae reasons, such as the indiviaual 

differentials, stages of socio-economic devleopment and the 

implementation of tamily planning program. 

A functional relationship between the endogenous 

fertility variable and individual ditferentia1s, socio-

eoconomic development and fa.ily planning efforts was 

developed in the previous chapter. The first stage of 

analysis will assume a linear relationship among the cause 

and effect variables. The data analysis will start witn a 
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discussion of the data. Then a classic analysis of 

covariance (ANCOV) will be presented. Following that, 

several different regression models and a variance 

decomposition procedure will be prsented. 

Data Descriptions 

Table 1 and Table 2 a, b, c, present means, standard 

deviations and nuaber of cases for the whole data set, and 

for each sampling unit respectively (cities, prefectural 

cities, townships and rural areas) • All the variables in 

the regression model are included in these tables. Since we 

postulate that individuals live in the same area will be 

relatively homogeneous, it is hypothesized that individuals 

who live in the cities will be more modern in their values 

and other characteristics compared with individuals who live 

in less modern areas. We will examine this hypotnesis in 

examining our data. 

(Table 5.1 and Table 5.2 a.b.c.d. about here} 

For the three endogenous variables, actual fertility, 

ideal family size and attitude toward faaily planning, the 

trend generally confirms our hypothesis. For rural 

respondents, each household has an average of 3.88 children, 
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Table 5. 1. Means and Standar"d Deviations of Var-iables fo,. the 

Total Sample (N=929) 

VARIABLE MEAN STANDARD 

DEVIATIONS 

DFS 4.0484 1. 6760 

AFP 2. 1507 1.3052 

TFI 38.5587 78.0040 

RSES 3.5159 0.8811 

OMS 0.0034 0.8231 

OMO 71.6372 14.0512 

HWINT 28.0022 4.0267 

REM -2.2976 1.4507 

MFED 6. 1511 1.6725 

AGE 37. 5081 i.0956 

ED 1.7675 1.3833 

RRE 2.6900 0.9518 

CR 36.3649 8.2345 

FOO 73.4400 28.4317 

PO 6442.8477 10036.9141 

AAF 35.9257 25.2952 

MED 3.5964 0.9826 

CM 7. 6831 2. 1590 
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Table 5.2. a. Means and Standard Deviations of Variables for 

Rural Townships ( N= 209) 

VARIABLE MEAN STANDARD 
DEVIATIONS 

AFS 3.7990 1. 6921 

OFS 3.9761 1.6006 

AFP 2.2919 1.4128 

TFI 46.7703 113.3597 

RSES 3.4194 0.8747 

·OMS 0.0394 0.7808 

OMO 73.9426 12.7568 

HWINT 27.8134 4.2651 

REM 2. 1751 1.4001 

MFED 6.2113 1.6153 

AGE 38.0670 6.8447 

ED 1.8182 1.3782 

RRE 3.0335 0.6678 

CR 40.6507 7.6197 

FOO 96.1235 13.4426 

PO 948.9185 483.7368 

AAF 51.i742 14.2928 

MED 3.6266 0.7838 

CM 8.5275 1.3614 
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T bl 5 ., b Means and Standard Deviations of Variables for a e .•. · 

Prefec;tural Cities (N= 120) 

VARIABLE MEAN STANDARD 

DEVIATIONS 

AFS 3.5500 1.7482 

OFS 4.0833 2.0357 

AFP 2.1167 1.3169 

TFI 35. 1083 41.4354 

RSES 3.4627 0.8280 

OMS 0.1303 0.7841 

OMO 71.1000 12.7010 

HWINT 27 .441i 4. 1379 

REM 2.4942 1.6030 

MFED 6.4550 , . 6935 

AGE 37.3500 7 .1756 

ED 2.0167 , . 4551 

RRE 2.3083 1. 0355 

CR 35.5041 9.8405 

FOO 85.4630 28.6198 

PD 5890. 1797 4705.7422 

AAF 14.6849 5., 103 

MED 3.9055 0.6616 

CM 6.6493 0.5089 
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T•ble 5.2. c. Means •nd Standar-d Deviations of Var-iables for-

Cities (N= 319) 

VARIABLE MEAN STANDARD 

DEVIATIONS 

AFS 3.4138 1.6854 

DFS 3.8370 1.2683 

AFP 1.0815 1.1894 

TFI 41.4138 Sl .0804 

RSES 3.4908 0.9197 

OMS 0. 1760 0.7967 

OMO 66.7210 14.8871 

HWINT 27.9718 4.1650 

REM 2.5589 1. 5321 

MFED 6.3068 1.6291 

AGE 36.6332 7 .1347 

EO 1.9812 1.4295 

RRE 2.2257 1.0027 

CR 33. 1229 8.2598 

FOO 65.2229 31.3452 

PO 15186.1875 12685. 1406 

AAF 13.7622 li.3266 

MEO 4.2069 0.9626 

CM 6.246i 1.4705 
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Table 5.2. d. Means and Standard Deviations of Variables for 

Rural Areas (N= 281) 

VARIABLE MEAN STANDARD 

DEVIATIONS 

AFS 3.8790 1. 790i 

DFS 4.3274 1.9197 

AFP 2. 1388 l .3411 

TFI 30.6833 47.9401 

RSES 3.6390 0.8537 

OMS -0.2733 0.6320 

OMO 75.7331 1'.?.8375 

HWINT 28.4164 3.5938 

REM .2. 008.2 1.2536 

MFED 5.7999 1. 7049 

AGE 38.1530 i. 1299 

ED 1.3808 1.2163 

RRE 3. 1246 0.6986 

CR 37.2266 6.0179 

FOO 60.7697 19. 9231. 

PD 839.3806 540.5637 

AAF 5S.3724 13.0657 

MED 2.7488 0.5643 

CM 9. 1297 2.4631 
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which is the highest of all types of areas. For the 

respondents living in the cities, each household has only 

3.41 living children and is the smallest actual family size 

in the data set. It is also found that the actual family 

size in prefectural. cities is 3.6 and in rural township is 

3.8, which are in the middle range of the whole data set. 

It can also be found that all the respondents in the data 

set have a large ideal family size. For rural. respondents, 

the desired nubmer of children is 4.32 for each household. 

For the respondents living in the townships, each household 

has 3.97 desired nuaber of children. It is found that tne 

desired nubmer of chi1dren is 3.8 in large cities and 4.08 

in prefectural cities. This result is similiar to many 

other studies conducted by demographers at the Onivesity of 

Michigan and Taiwan Provincial Institute of Family Planning 

(Freed.man and others, 1972; Freedman and others, 1974; sun 

and others, 1978). KAP studies show only until early 1970s, 

t.here is a discernable trend of declining ideal family size. 

Furthermore, after the middle of the 1~70s, the ideai family 

size began to decline. It is not surprising that all the 

respondents in this data set have an average ideal family 

size of 4.0 children. Alt.hough one of the aajor functions 

of family p1anning progra•s is to proaote the three child 

faail.y as ideal, this ideal. was not very widespread in the 

early 1970s. Probably, the traditional social structure and 
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institutional patterns still influenced individuals to nave 

large ideal family. Rural respondents have the highest 

ideal number of children. Compared with the urban 

respondents, it is a.bout half child hi9her. Davis (1967) 

argues that the large ideal faaily size will depress the 

effects of a family planning program. He also shows that 

only when indiv idual.s start to have a small ideal family 

size, will the family planning program becoae successful. 

However, in some recent studies, Freedman et al. (1978) 

deaonstrate that individuals with a large ideal. family size 

have a favorable attitude toward family pl.anning and in tact 

are practicing fa•ily planning. 

Attitude Toward Family Planning is coded in an opposite 

direction from low to high in our data set. The higher the 

score, the less the favorable attitude toward family 

planning. However, it is found that all the respondents 

have the same attitude across areas. For the sample as a 

vhole, the mean score of this variable is 2.15, and tor 

rurai respondents the aean score is 2.14. Individuais in 

this data set seem to have favourable attitude toward family 

planning. 

one plausible explanation for this phenomenon is that 

the successful. implementation of family planning proqralf1 in 

this island. According to aany different studies, the birth 

rate in Taiwan began to decline in 1958. Individuals in the 
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urban areas first began to use the commercial 

contraceptives.. Later on, the extensive family planning 

program diffused to the rural areas. During the late 1960s, 

a systematic family program in the isl.and existed. 

Freedaan and his associates ( 1969) consider income t..o 

be not a good variable to measure family resources in 

developing countires. Our result shows that the average 

household total income (T.F'I) was about N .T • .$38,559 for the 

whole island.. It is equivalent to U.S.$1000 dollars at this 

time. Township individuals reported the highest family 

income. Probably it is related to the income resources in 

the townships or the instability of this variable. However, 

there is one explanation for the higher total income in tne 

rural townships. This occurs becasue the extended family 

units are more prevalent in the rural townships, and the 

pooling of income froa all the family members ma.ke the total 

family incom~ higher. Nevertheless, respondents in the 

cities reported the second highest total family income in 

the data set. 

As noted earlier, perceived respondents• socio-economic 

status (RSES) may not be siailiar across areas. For this 

reason, the variable probably is the least stable and least 

accurate in the whole data set. The interviewers have no 

single criterion to judge the respondents socio-economic 

status. They only have on site comparision between tne 
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respondents and his neighbors and their experience trom the 

context of interviewing. This variable does vary across 

areas. However, respondents in the cities have the highest 

perceived socio-econoaic status. 

The individual aod.ernity scale (OftS) is developed from 

a factor analytic model, usinq the principle component 

solutin to derive the final result. It is found that 

respondents in the cities are 11ore modern coapared with. with 

the other three qroups of individuals. Two other measure of 

respondents• aass coaaunication participation and 

religiosity are also developed in this study from a varimax 

solution. The mean and standard deYiation of these two 

varaibles are si•iliar to the result of the individual 

modernity scale. 

ovnernship of ftodern Object (<>BO) is also coded from 

low to high in the data set. The higher the score, the 

fever aodern objects are owned by the respondents. This 

variable taps the aodern consuaption aspriation and economic 

planning Of the respondents. City respondents own aore 

aodern consuaption iteas coapared with respondents living 

other areas. 

Husband and Wife Interaction (BWINT) is a composite 

score from six questions. This variable is less vari.ed 

across areas when compared with other variables. It is 

probable that f aaily decision aaking process is shared by 
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both husband and wife inside the family. Or, it can also be 

argued that respondents are insensitive to this question and 

thought they have discussed all the family problems with 

Returned Earned Honey (REM) is an important variaole in 

our study. This variable measures the traditional idea that 

children should return part of their salary to their 

parents. Since there is no social security system from the 

public sector in Taiwan, it also taps the old age security 

idea from the respondents. Individuals living in the rural 

areas or with traditional attitudes do have a strong opinion 

for this variable. Respondents live in the rural areas and 

rural townships are aore likely to endorse this iaea tor 

their children to return their earned money. 

Value for Higher Education (MFED) is very high across 

rural and urban areas. Since education is one of the 

universal criteria for individual advancement and mobility 

in a •odern society, ftuller (1972) has found tha.t Taiwanese 

put a very positive value on education. Respondents in the 

sample show a silliliar trend for their offspring's 

education. Even for respondents who live in the rural 

areas, their ideal education tor their sons and daughters is 

about 9 to 12 years. Respondents in more urban areas, 

cities and prefectural cities, have even higher aspirations 

for their children. The minimum education for their 

children is college education. Since education is the cost 
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effect in the fertility models, this variable will have an 

inverse effect on the endogenous fertility variables. 

The 11ean age of all the respondents is thirty-seven and 

half years old. aost of the respondents were born during 

the Japanese occupation or iaaediately after world wa.r l.I. 

Thus they probably will receive less education and mass 

consuaption iteas in the tiae of growing up. Although we 

expect aore young aiqrants in the urban areas, it is not 

true in this saaple. One reason is the distribution of 

factories and industrial infrastructures in the rural areas, 

or the existing aass transportation between the rural and 

urban areas. Since aost Taiwanese stop having chil.dren 

after four or aore children, it is expected age will have a 

strong effect on the coaplete f aaily size and other 

endogenous fertility variables. 

Respondents• education attainaent (ED) varies across 

areas. Respondents in cities and prefectura1 cit1es have 

about six years of education. Kost of the• have completed 

the eleaentary education. Respondents in the rural areas 

have only about 4 years of education. 

Respondents• Rural Experience (RRB) is in the direction 

of our hypothetical expection. B.espondents who grew up in 

rural areas are aore likely to stay there. our sample snows 

that aost respondents were grew up in saall towns. 

Individual respondents froa our sample, lJ!~ Value 
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Syst~!l in Taiwan .!21.Q., shovs that those who live in cities 

or more modernized areas are characterized by having a small 

actual family size, ideal family size and a favorable 

attitude toward family planning. In addition, they are high 

on the modernity scale and ovn more modern objects or 

consumption items. They share household decision more with 

their spouse and emphasize high education for their 

children. Purtheraore, they are aore educated, socializea 

and grew up in an urban setting. 

Two major modernization indicators are available from 

the present and several of Taiwan •s KAP (Knowledge, Attitude 

and Practice of Family Planning) Studies. They are 

respondents• educational status and pl.ace of residence. A 

siaple comparison was aade between these modernization 

indicators and the endogenous fertility variables, actual 

and ideal family size. Figure 5.1, 5.2, 5.3, 5.4 were drawn 

to coapare the mean actual and ideal. fully size w i.th pl.ace 

of residence and educational status. compared with several 

KAP studies, it is found that our data have a higher actual 

and ideal family size. It is possible that respondents in 

the present analysis range fro• 18 to 50 yea.rs old. Many of 

them already have the complete faaily size. In addition, 

when the respondents are old, they will tend to have a large 

ideal faaily size. Freedaan and his associates (1973} and 

sun et al. (1978) in their longiti.dinal studies have only 
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utilized the female respondents fro 18 to 39 years old. 

Furthermore, educational status seeas to be one of the aost 

important factors to depress high indiviudal birth rate. 

When other variables are not controlled, the higher the 

individuals• education, the less the children he tends to 

haYe. The present data set shows a saaller difference. 

This probably attributed to the age factor in the data set. 

(Figure 5.1, 5.2, 5.3, S.4 about here) 

Another iaportant feature of our data structure is that 

we assuae the socio-economic development and faaily planning 

effort Yary across areas. IUD acceptance rate per one 

thousand woaen (CR), Faaily Planning Workers per thousand 

voaen (FDO), Population Density (PD), Agricultural and 

Fishing Labor Participation per thousand age 15 and above 

(AAP), Children ftortality Rate (Cft) and Bean Area Education 

are the gloDal and contextual variables in our data set. 

Values of these variables are secured froa census data, and 

were added to each indiYidual within each saapling unit. 

IUD acceptance rate (CB) is added to the data set f roa 

the Iai11n [l•ily Plannipg l»for1ation 1!221· This variable 

shows that rural areas and rural townships had a higher IUD 

acceptance rate per thousand voaen in 1969. Since woaen in 
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cities and prefectural cities are the first to utilize the 

IUDs for the purpose of substituting for cheaper 

contraceptives, Hermalin (1968) argued that there is a 

saturated effect for IUD acceptance rate in the urban areas 

right after 1970. This result is confirmed with Hermalin•s 

(1976) aultivariate area study. He found that after the 

early 1970s urban respondents are no longer depending on IUD 

for contraceptive purposes, because they have more 

alternatives, such as pills and condoms, than those who live 

in the rural areas. However, IUD became the most popular 

contraceptive devices in the rural areas. 

It is found that Palli.ly Planning workers (FDO) are more 

avail.able in the cities and rural areas. Since we use 

child-bearing age women (18-40) per thousand as the nase to 

divide the input of faaily pl.anning workers, it is probable 

that in rural areas there is fever child-bearing age woemn, 

hence, more family planning input. Another plausible 

expl.anation is that there are more family planning worK. 

force input in rural areas. Similar to the previous 

variable, Hermalin (1976) demonstrated that after late 1960s 

the government had emphasized and placed more tamily 

planning resources in rural and remote areas. Another 

reason is the private doctors participating in the family 

planning program. Thus, faaily planning services would be 

more available in the more urbanized areas. 
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Population Density (l:'D) in the citi.es and urbanized 

areas is very high. one reason is due to the sampling 

scheme in the original data set. Kore urbanized units are 

included in the origl..llal data set because of the population 

distribution. It is found that in the cities, there wer~ 

15186 people per square kilometer; and in rural areas there 

were about 839 people per square kilmoter. 

Agricultural and Fishing Population (.AA.F) is inversely 

related to the degree of modernization. Rural areas and 

rural townships have the highest labor participation in this 

cateqory. This variable is positively associated with the 

endogenous fertility variables. 

Child Mortality Rate (Cft) is a lag variable in this 

data set. There are two types of Child aortality effects on 

individual fertility behavior. one is the individucl 

experience of child death; and the other is perceived 

community child mortality rate. ftost deaoqraphers agree 

t.hat the perceived community child mortality rate has a lag 

effect on individual fertility. This is due to the fact 

that individual. vill perceived the child mortality in the 

community where they reside, and deci.de to bear more 

children. In the rural area, there is a slighter higher 

child mortality rate, but it is not very high compared with 

more urbanized areas. Since Taiwan has a very good punlic 

health infrastructure since the colonial period, the 
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importance of this variable effect on fertility is pro.bc:..bly 

minimal in the early 1970s. 

Area aean Education Attainment (MED) is a pure 

contextual variable derived from the whole data set for each 

area. For this reason mainianders are also included in the 

calculation of this variable. Since mainlanders usually are 

more educated and living in the urban areas, this varia.ole 

is inflated upward. However, since this varia.b.J..e wiJ...l 

measure area education attainment and its structural eftect 

on individual fertility behavior, this calculation will ne 

more appropriate. It is found that aean educati.on 

attainment is the highest in urbanized areas, reaching high 

school level education. This variable shows an average of 

four to six years of education in rural areas. 

The global and contextual variables in this data set 

show that socio-economic development and family planning 

effort vary across areas. Areas with the highest population 

density are aore urbanized and have less population 

participating in the primary sector of production. These 

areas have a high mean education attainment and more tamily 

planning input from the public sector. Hotice, however, 

that family pl.anning progaas have become more and aore 

important in the rural and re•ote areas. 

Results from Analysis covariance Model 
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Recently, the application of analysis of covariance 

statistical models (ANCOV) to quasi-experimental research 

design is criticized by Pedhazur (1982). However, 

econometricians (Johnston, 1972; Kaddala, 1977) and social 

scientists (Igma, 1981; stpaik and Henlser, 1982) have 

argued with strong theoretical assuaptions, that analysis of 

covariance is stil valid in the quasi-experimental research 

design. In Chapter 4, I have demonstrated that a simple 

co11pariso:q between areas• aean endogenous fertility 

variables wiil overestimate the area effect in estimating 

fertility models. The central idea of analysis of 

covariance statistical models is to correct the stochastic 

component of the X vectors where soae variables are 

uncontrolled or could not be standardized. 

In Chapter 4, a series of F statistics concerning the 

analysis of covariance aodel are presented. Foll.owing l.gra 

( 1981), the analysis of covariance model will assume 

iaplicitly that socio-econoaic development and famiiy 

planning efforts vary across areas. The first model assumes 

a coaaon set of slope coefficients, b2 •••• bk over all areas. 

However, the intercepts, that is: the actual family size, 

the desired faaily size and attitude toward faaily planning, 

vary froa area to area. Fl is the test of differential 

intercepts for a model which assumes that area socio-

economic developaent and family planning program efforts are 
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or family planning 

a ( 1 ) =a ( 2) =a (3) =a ( 4} =O • 
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If there is no area socio-econo~ic 

effort effects, 

This means that 

then 

the endogenous 

fertility variables are equal to each other. Tnus, in this 

statistical model, the hypothesis a (i) =O is equivalent to 

asking whether a structural effect iaplicitly exists in tne 

data. 

The Fl statistical model is conditional assuming a 

coamon set of slope coefficients, that is b(2) •••• b(K), are 

equal over all areas. Therefore, the next hypothesis to 

test is whether the slope coefficients for different areas 

are equal to each other. In order to test tkis hypothesis, 

we have to manipulate the data to iapose a single intercept 

and aliov slope coefficients to vary from area to area. F2 

is a test of the independent variables• differential slope 

vectors of the whole systea which include background ana 

intermediate variables. This test will tell us whether tne 

stochastic coaponents (the co•positi.onal effects) in the 

endO<Jenous ferti.lity variabl.es, nuaber of living chil.dren, 

desired faJ1ily size, and attitude toward family planning are 

equal to each other in the regression system. 

The third test, PJ, is the overall test of the 

hoao9eneity of the slope coefficients and intercepts. We 

will allow the intercepts and the slope coefficients to vary 

from area to area. 
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sums of squares, degrees of freedom a.nd aean sguares 

for each endogenous fertility variable are presented in 

tables 5.3, 5.4, 5.5. The regression model follows 

Johnston•s (1972) strategy based on a series of reyression 

model.s, and coapares each pair of the regresson for their 

residual sum of squares and reduction in the residudl sum of 

squares. A full statistica1 representation of the 

regression model is discussed in the previous chapter. 

Analysis of Covariance of Actual. Family Size 

The resu.lt of the analysis of covariance (ANCOV) model 

on actual family size is presented in Table 5.3. First I 

ran a regression model for the whole data set. This is 

equivalent to tne regression model in equation 4.1. The 

residual sum of squares froa equation 4.1 is 198~.08 for all 

observations. From the first line of Table 4.1 the residual 

sum of squares from Y on z is obtained by running the tour 

separate area regressions, obtaining the residual sum of 

squares for each area, and summing. For the five large 

cities, the residual sua of squares is 470.76. The residual 

sum of squares for prefectural cities, rural townships, and 

rural areas are, respectively, 204.69, 629.77 ana 601.28. 

Thus the residual sum of squares for the whole ~guation 

(which is equal to Equation 4.5) is 1906.51. Finally I 
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computed the residual from the re9ression of Y on D X 

(which is equal to equation 4.2 in the Chapter 4). The sum 

of residual. squares from this regression aodel is 1980.44. 

(Table 5.3 about here) 

After obtaining the three residual suas of squares, the 

increaent due to differential slope Yectors and intercepts 

can be derived froa by substractinq froa the appropriate 

equations. see Table 5.3 for the result. F2 tests the 

hypothesis that the reqression slopes vary f roa area to area 

but a coaaon intercept is iaposed on the data structure. A 

significnat P2 indicates that slopes are not homogeneous 

across areas. After diYiding by the degrees of freedom, the 

result of P2 is as follows: 

2.24 

P2=--·----=- 1.03 

2.17 

while FO .05 (33, 877) = 1.62, theorefore a coaaon regressi.on 

slop is not rejected. This suggests that vectors of 

indiYidual background and interaediate variables are equal 

to each other in different areas. The test for differences 

in intercepts is then 
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Table 5.3. Analysis of Covariance Table for Actual 

Family Size 

Sum of Squares 

S4=1906.51 

S3= 73.929 

df 

8i7 

33 

S2=S3 • 54 = 1980.44- 913 

51 = 4.24 3 

1984.68 916 

Mean Square 

2.173 

2.240 

2. 169 

, .143 
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1.41 

Fl=------= 0.65 

2.17 

while PO.OS (3, 913)= 2.60, therefore the hypothesis a(i}=O 

is not rejected. This aeans that area socio-economic 

developaent and family planning efforts have no effect on 

actual family size. Finally an overall test for the 

homogeneity of slopes and intercepts is calculated 

1.41 .. 2.24 

F3=---------- = 1.35 

2.71 

where F0.05 (12, 877) = 1.76, shoving that the overall 

homogeneity between slopes and intercepts are not 

significant at 0.05 level. This suggests that for the data 

as a whole, individual differentials and area socio-economic 

development, and family planning efforts have no effect on 

the actual family size. 

It is not surprising that the number of children is the 

same across different areas. Several KAP studies in Taiwan 

have shown that most respondents have at least four or tive 

children before they begin using contraceptives. .Another 

major reason for a high number of births per respondent is 
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that the infant mortality has been low in Taiwan for quite a 

long time. The Japanese colonial government invested a lot 

of money to improve the local hea.lth infrastructure and 

sanitary facilities (Petersen, 1975, 1981). Taiwan •s 

mortality has shown a decline since the 1930 1 s. Another 

important fact contributing to the high number of births is 

the successful implementation of socio-economic development 

programs across all areas. In recent years, the trend of 

income inequality has diminished a.cross all occupatiorlal 

categories and areas of residence. After marriage, all 

individuals do have the material resoucres to support a 

family with four to five children. In a 1965 KAP study, 88 

of percent women reported they did not want any addl.tional 

children after their fifth child. A 1970 KAP study showed 

that 66 percent and 83 percent of vomen would not want 

additional children after they had four and five children 

respectively. In a recent study, it :is shown, only atter 

they already have four or five children (Sun et al., 1978) 

the majority of women age 22 to 39 want no aore chiidren. 

Analysis of Covariance of Desired Family Size 

Table 5 .4 presents the results of an analysis o! 

covariance model for desired family size. The first step 

was to run a regression model for the whole data set which 
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only includes the X vectors of individual background dDd 

intermediate variables. This is equivalent to the 

regression model in equation 4 .1. The residual sum of 

squares froa equation 4.1 for all observations is 2163.74. 

To obtain I derived the residual sum of squares for Y on Z 

from Table 4.1 by running the four separate area regression 

models, and then obtain t.he residual sum of squares tor ~a.ch 

area and summed. For the five large cities, the residual 

sums of squares is 43q.43. The residual sums of squares for 

prefectural. cities, rural townships and rural. areas are, 

respectively, 390.452, 371.36, and 876.556. Thus, thE:! 

residual sua of squares for the whole equation (w hicn is 

equal to equation 4.5) is 1638.87. Finally I computed the 

residual from the regression of I on D X (which is the same 

as equation 4 .2) • The sua of the residual squares from this 
J 

regression model is 2151.45. 

(Table 5.4 about here) 

After deriving the three residual suas of squares, the 

increment owing to differential slope vectors and intercepts 

can be estimated by substracting from appropiate equations. 

See Table 5.4 for the nuaerical results. F2 tests the 

hypothesis that the regression slopes vary from urbanized to 

rural areas. However, in order to do the test a com~on 
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Table 5.4. Analysis of Covariance Table for Desired 

Family Size 

Sum of Squares 

S4=1638.87 

SJ= 512.82 

S2=S3 • S4 =2151.45 

Sl = 12.:?9 

df 

817 

33 

913 

3 

2163.74 916 

Mean Square 

1.87 

15.54 

2.36 

4.96 
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intercept for the four different areas is imposed on the 

whole data. A significant F2 indicates that slopes are not 

homogeneous across areas. After dividing by the degrees of 

freedom, the result of P2 as follows: 

15.54 

F2=--------- = 8.31 

1.87 

while F0.05(33, 877)= 1.62, therefore the hypothesis ot a 

coaaon regression slope is rejected. The result suggests 

that within area individual differentials do exert an 

independent effect on the dependent variable. Tne 

statistical. test for differences in intercepts is then 

derived by 

4.10 

F1=---------=1.67 

2.q6 

while F0.05 (3,913)= 2.60, therefore the hypothesis of a 

co11mon intercept for these four areas is not rejected. The 

result indicates that area socio-economic development and 

family planning efforts have no substantial effect on the 

desired family size. Finally, an overall test of the 
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homogeneity of slopes and intercepts is calculated by 

4.10 + 15.54 

P3 =------------- = 10 .50 

1.87 

where F0.05 (12, 877}= 1.75, so that the overal.1 homogeneity 

between slopes and intercepts are significant at 0.05. For 

the whole data set, indiv~dual differentials and area socio-

economic development, and family planning efforts have 

substantial effects on the desired family size. However., 

individual variables are probably exerting a stronger effect 

when coapared with the area socio-econoaic and family 

planning effort variables. 

sun et al. (1978) and Freedllan et al. (1972, 197~) 

reprot that between 1965 and 1970 there was a relatively 

small but consistent downward shift in the preferred number 

of children in all major social and demographic strata, :trom 

an overali average q.o in 1965 to an average of 3.8 in 1970. 

A large decline of mean desired number of children began 

between 1970 and 1973. It is also found from 1965 to 1970, 

that declines in the mean preferred ideal number of children 

is associated with age, parity, marriage duration, 

education, urbanization, and frequency of nevspaper reading. 

These empirical results are similar to our find1ngs that 
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vectors of individual level va.riables are statistically 

significant in the analysis of covariance model. sun et a~. 

also demonstrate that women with 11ore traditional attributes 

adopted the ideals of small family size after a few years. 

Sun et al. report only after 1976 that rural and less 

educated women adopted the ideal of small family size 

comparable to the more modern strata. 

Analysis of covaria.nce of Attitude Toward .Family Planning 

The result of an analysis of covariance (ANCOV) moael 

on attitude toward family is presented in Table 5.5. First 

Ie ran a regression model for the whole data set. This is 

equivalent to the regression model in equation 4. 1 wnich 

includes all the vectors of individual background anu 

intermediate variables in the regression equation. Tne 

residual sum of squares from equation 4.1 for all 

observations is 1475.36. From the first line of Table 4.1, 

the residual sua of squares of Y on z (this is equation 4.6) 

is derived by running the four separate area regressions, 

obtaining the residual sum of squares for each area and 

summing them. For the five large cities, the residual sum 

of squares is 370.56. The residual. sum of squares for 

prefectural cities, rural townships and rural areas are, 

respectively, 165.07, 421.40 and 424.31. Thus, the residual 
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sum of squares for the whole equation is 1381.1.n. FinaJ.ly, 

we computed the residual from the regression of I on D X 

(which is equal to equation 4.2 in the previous section). 

The sum of residual square from this regression model is 

1467.41. 

(Table 5.5 about here) 

Having obtained the three residual sum of squares, the 

increment due different slope vectors and intercepts can be 

derived by substracting. from appropiate equations. See 

Table 5.5 for the statistical result. F2 tests the 

hypothesis that the regression slopes vary from area to area 

,but a coamon intercept is imposed on the data. A 

significant F2 indicates that slopes are not homogeneous 

across areas. After dividing by the degree of freedom, the 

result of P2 is as follows: 

2.60 

F2 = ------- = 1.65 

1.58 

while P0.05 (33, 877)= 1.62, so the hypothesis of a common 

regression slope is rejected. This suggests that etfects of 

vectors of individual background and intermediate variables 
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Table 5.5. Analysis of Covariance Table for Attitude 

Toward Family Planning 

Sum of Squares 

S4=1381.47 

S3= 85.94 

S2=S3 • S4 =1467.41 

S1 = 7.95 

df 

877 

33 

913 

3 

1475.35 916 

Mean Square 

1.575 

:?.604 

1 .607 

:?.65 
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on attitude toward family planning are not equal to each 

other in various areas. The test for differences in 

intercepts is then 

2.65 

Fl=-------= 1.62 

1.61 

while PO.OS (33, 877)= 2.60, therefore the hypothesis of 

a(i)= O is accepted. These findings suggest that area 

socio-economic aevelopment and family planning ef torts have 

no pronounced effect on the attitude toward family planning. 

Finally, an overall test of the homogeneity of slopes and 

intercepts are calculated by the followoing formula 

2.65 + 2.60 

P3 =-------- = 3.31 

1.56 

where F 0.05 (12, 877) = 1.75, so that the overall test of 

homogeneity between slopes and intercepts is signit:icant at 

the 0.05 level. For the respondents as a whole, within area 

individual differentials, area socio-econoaic development 

and family planning efforts have small effects on attitudes 

toward family planning. 
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As noted in Chapter 3, there is a temporal sequence of 

using contraceptives in Taiwan. Individuals in the cities 

are first to participate in the public fami.ly planning 

prograa. Then there is a a convergence of adopting family 

planning progra•s fro• urban to rural areas. In audition, 

for Taiwanese aarried voaen as a whole, aost had the desired 

nuaber of children before they were 30 years old. A 

aajority of the contraceptive users are over 30 years old. 

The purpose of contraceptive use for these voaen is not 

spacing births but only restricting the nuaber of unwanted 

children (Preedaan, 1972). In a recent study, Freedman et 

al. (1978) report that there has been a sharp decline in 

mean desired nuaber of children while woaen ever practicing 

contraception increased fro• 28 to 56 percent. Empirical 

results indicate that aore younger voaen are using 

contraceptive devices in urban and industrialized areas. 

The temporal order of contraceptives usage fro• urban to 

rural. areas and the declining age of contraceptives usage 

for younger voaen in urban areas are the aain reasons to 

reject the overal1 hoageneous attitude toward family 

planning in different areas. 

Results fro• Regression Analysis 

In the first part of the ana1ysis, an analysis of 
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covariance model (ANCOY) and its statistical results are 

presented. In the analysis of covariance model, stages of 

area socio-economic development and family planning efforts 

as well as their effects on the endogenous variables are 

implicitly embraced in the statistical aodel. However, the 

statistical test does not measure the magnitude of the 

aacro-indicators in the analytic model. A complete 

specification of the analytic model includes both witnin 

indiviudal differentials and area socio-econoaic development 

and family planning efforts indicators. The complete 

specificaton of the model in a matrix notation is the 

following: 

Y (ij) = a + b (1) X (ij) + b (2) z (i) + e (ij) (S.1) 

where X (ij) and z (i) are vectors of within individual level 

and area aggregate socio-economic and faaily planning effort 

variables. The vectors associated with b(l) in equation 

(5.1) is said to measure the individual or within area 

effects and b(2) coefficients represent the aggregate or 

between area socio-economic ana faaily planning efforts 

effects. Igra (1981) and Spatik and Hensler (1982) suggest 

that Ordinary Least Square (OLS) estimation procedure will 

give consistent and unbiased estimates. Equation (5.1) is 

similiar to equation (4.8) in the previous chapter. They 
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are the most genera.! fertility model devel.oped from the 

analytic arguments. 

Two separate rgression models are also presented in 

this section. The first. regression aodel contains the 

individual level background and interaediate variables. 

This is the basic model in the analysis. This aodel will 

serve as a baseline for the decoaposition procedure. The 

more coaplete aodel, which includes area dumaies and aacro-

indicators, will be compared with this baseline mOdel tor 

the increaent of the total explained variance. A third 

model which is a respecification of aodel (5.1) includes two 

individual modernity measures of aass coaaunication 

participation and religiosity. These individual modernity 

categories are the specific modernity indices developed from 

a factor aodel. When the new aodernity aeasures are adaed 

to the regression aodel, the overall. individual. aodernity 

scale (OftS) will be dropped froa the equation. The two 

measure are of interest because aany Taiwanese fertility 

studies have indicated that these two individuai aodernity 

indicators are substantial.1.y associated with fertility 

variab1es (Sun, 1968; Freedaan and Takeshita, 1969). 

Before proceeding to the regression analysis, an 

explanatory note concerning the presention is in order. 

First, both the standardized and unstandardized coefficients 

(metric) are presented in the analysis. Since ve are 
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interested in the magnitude of the effects of particular 

variables in the regression model and compare the resuit 

with other fertility models, the presentation will center on 

unstandardized regression coefficients. Second, no definite 

causal links between the variables in the analytic mode~ are 

suggested in the analysis. Only the temporal sequence ot 

the variables in the analytic aodel are presumed. 

Furthermore, relationships between exogenous and 

intermediate variables on the endogenous fertility varia.oles 

are linear and additive functions in the regression moa.el. 

Determinants of Respondent Actual Fertility 

Tab1e 5.6 presents Pearson correlation (r) of the 

exogenous and intermediate variables with the enaogenous 

actual family size variable, and three specifications oi the 

actual. fa11il:y size (AFS) function which are estimated using 

Ordinary Least square (OLS) • Equation 1 includes the 

background, intermediate and the endogenous variables: 

desired family size and attitude toward fully planning. 

Equation 2 is similiar to equation 1; however, n1acro-

indicators of socio-economic development and faaily pl.anning 

efforts variables are added to this equation. Equation 3 is 

a respecifica.tion of equation 2, replacing the individ.ual 

overall modernity (OMS) variable with the mass communication 
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participation (MCP) and individual religiosity (REL) in the 

estimation procedure. 

(Table 5.6 about here) 

COluan 2 of Table 5.6 shows the Pearson Correlation 

(simpl.e r) of the independent va.riables with the dependent 

variable, actual family size. Of the 20 independent 

variables, 14 are significantly related with the dependent 

variable. Aaong thea, desired faai1y size (DFS), overall 

modernity scale (OftS), returned earned money (REft), expected 

children education (!!FED), respondent age (AGE) , 

Agricultural and Fishing Population (AAF) and Ch1ld 

Mortality (CM) are statistically related with the dependent 

variable at 0.01 level. The other 7 variables are 

associated with the dependent variables at the 0.05 leve of 

significance. Of the 6 macro-indicators, five are 

significantly related with the individual fertility 

variab1e. The two measures of local socio-economic 

development, AAF, and child mortality rate (Cft) have strong 

positive relationships with actual family size. Moreover, 

respondnet•s desired family size and age have the strong bi-

variate relationships with actual family size. As we 

expected, total. family income (TPI) is not related with the 

dependent variable. Notice the bivariate relat1onhsip 
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Table 5. 6. Regression Result of Actual Family Size on Individual 
Background, Intermediate and Contextual Variables 
(N=929) 

Pearson 
Variables Correlation 

2 
Equation 

2 3 

DFS 
AFP 
TFI 
SES 
OMS 
MCP 
REL 
OMO 

HWINT 
REM 
MFED 
AGE 
RED 
RRE 
CR 
FOO 
PO 
AAF 
CM 
ED 

0.21** 
-0.05 
-0.05 
0.07* 
-o. 15** 
-0.05 
-0.06* 

0.06* 
-0.00 

-0. 18** 
-o. 10** 
0.47** 

-0. 16 
0.05* 
0.08* 

-0.06* 
-0.05* 

0.13** 
0.09** 

-0. 16 

0.22**( .21) 
-0.07 (-.05) 
0. 860-04(. 00) 

-0.03 (-.01) 
-0. 19* ( - . 09) 

0.22**( .21) 0.23**( .22) 
-0. 06 ( - . 05) -o . 06 ( - . 05) 

. 160-03(.00) 0. 150-03(.00) 
-0.01 (- .00) 0.01 ( .01) 

-0.19 (-.08) 
0.02 ( .01) 

-o. 04 ( - . 02) 
-0.00 (-.01) -0.00 (-.03)-0.00 (-.01) 
0.880-03( .00) 0.600-03( .00) 0.450-03( .00) 

-0. 10**(-.08) -0.09 (-.07) 0.09* (-.08) 
0.02 ( .02) 0.02 ( .02)-0.02 (-.02) 
0. 10**( .41) 0.10** ( .40) 0. 10** ( .40) 

-0.120-03(- .00)-0.01 ( .01)-0.01 (-.00) 
-0.03 (-.01) -0.01 (-.01)-0.01 (--.00) 

0.01 ( .02) 0.01 ( .00) 
-0.00 (-.06)-0.00 (-.06) 

0.360-06( .00) 0.1G0-06( .90-03) 
0.00 ( .01) 0.00 ( .02) 
0.03 ( .04) 0.03 ( .04) 

-0.08 (-.04) -0.09 (-.05) 

Constant -0.58 

0.539 
0.290 

-0.44 

0.55 
0.30 

-0.37 

0.54 
0.30 

R 
R Squared 

** significant at 0.01 level; '* significant at 0.05 level. 
1. For a complete description of the variable label, please 

refer to Chapter 4. 
2. Unstandardized regression coefficients and standardized 

regression coefficients (in parentheses) are presented 
here. 
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between mass communication participation (ftCP) and actual 

faaily size. ftany Taiwanese studies have shown MCP is 

highly associated with the fertility variable (Sun, 1968; 

Freedman et al., 1963, 1972), but it is not significantly 

related with the dependent variable here. However, the 

independent variables are in the hypothesized direct.ion with 

the dependent variable. In s1111aary, it can be stated that 

individuals who live in aore advanced areas and who are high 

in the aodernity aeasures tend to raise and have small 

faailies. 

Equation 1 is the siaplest aodel in our regression 

estiaation. only four Yariables, desired faail.y size 

(DFS),respondent age(AGB), return earned aoney (REM), and 

overall. modernity scale (OKS) are significantly associated 

vith the actual fully size. It is found all of the rest of 

the individual individual level variables are not 

statistically related with the dependent variable. HoweYer, 

relationships between desired faaily size (DFS) and 

respondent age (AGE) and actual faaily are Yery stron9. 

A1aost all the exp1ained Yariance is accounted for by these 

.two variables. When the aacro-indicators are added to 

equation 1, there is no aajor increase in the explained 

variance froa equation 1 to equation 2. DFS and AGE are 

still the two most iaportant variables in the new equation. 

Botice, the standardized coefficient (beta) of AGE becomes 
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even stronger in equation 2 than in equation 1. 

shows no increase of the explained variance. 

.E;quation 3 

The new 

measures of indiviudal modernity, ftCP and REL, are also 

unrelated to the endogenous variables. 

The increments in the explained variance in eguatiou 2 

and 3 over the variance explained by model 1 are .008 and 

.006 respectively. This means even adding macro-indicators 

to the baseline equation will not increase the explained 

variance, compared to simpler model. Since there is no 

11ajor improvement in the explained variance from the more 

coapiete specification of regression aodels, one may at~empt 

to conclude that macro-indicators are not relevant in the 

specification of the actual family size model. 

Nevertheless, the increments in R squared noted above may 

understate the magnitude of the area socio-economic 

development and family planning effort effects, since the 

increment of variance represents the relationship of the 

dependent variable with only the variation in these macro-

measures which orthogonal to the individual varaibles 

(Duncan, 1970) • 

There are other ways to decompose the explaj.ned 

variance in the dependent variable without perhaps 

understating the variance which is due to area differenc~s. 

Stated simply, it is possible to decompose the explained 

variance (R squared) for actual fertil.ity into 7 orthogonal 
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parts {See Werts and Linn, 1969; Heise, 1972; Alwin, 1976; 

Knoke, 1981). These orthogonal parts are explained variance 

due to background variables, intermediate variables, macro-

indicators and jointly due to the individual, intermediate 

and macro-inaicators measures. Since the increments of 

explained variance due to the socio-economic development an<l 

family planning effort indicators are small, the 

decomposition procedure will coabine these categories into a 

single macro-indicator diAension. (For a complete 

description of the decomposition technique, please see 

Appendix 1) • 

In assessing the hypotheses about the effects of macro-

ind icators on actual family size, seven regression equations 

were estiaated for the dependent variable, using various 

combinations of terms in the basic contextual modei of 

equation S.1. By comparing uifferences in R squared between 

equations, the unique and joint contributions of indi.vidual.-

and aa.cro-indicators on actual family size can :t>e 

determined. 

Results of the seven regression equations and their 

coefficients of determination on actual. fami.ly size, desired 

family size and attitude toward family planing effort are 

presented in Table 5.5. When the variance by Equation 5 is 

compared to that of 2, or Equation 7 with 4, the macro-

indicators appear to add littl.e to the explained variance 
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above that already accounted for by the background and 

intermediate variables. Before introducing the 

decomposition of the full model (Equation 5.1), an attempt 

is made to compare the unique and joint contribution ot the 

macro-indicators and their counterpart of background 

variables. For example, the .243 variance explained oy 

Equation 5 for actual faai1y size can be divided, using 

Equation 2 and 3, into .0013 due uniquely to macro-

indicators, .205 due uniquely to background effects, and 

.037 due to their joint effect. This result shows that 

background variables, especially age, account for most the 

explained variance in the dependent variable. These 

estimates are not very different from those based on the 

increments in the explained variance of the Model 2 over 

Model 1 discussed above, and lead to the saae conclusion. 

This type of decomposition for the Equation 7, which is 

similar to Equation 5.1 of the full model, is as follows: 

R 2 (APS) = Background + Inter11ediate + contextual. + 

.298 .144 .055 .007 

Background and Intermedia.te + 

0.06 

Background and Contextual + 

0.009 

Intermediate and Contextual + 
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0.004 

Joint of Ail Three 

0.0171 

This decomposition make several things clear. First, 

as noted above, most of the explained variance in actual 

family size can be attributed to individual background and 

intermediate variables. This is consistent with the results 

of regression analysis. Second, a sizable of variation is 

due to the joint influence of background and intermediate 

variables. These results indicate that respondents• age and 

value for large desired family size with the contbination of 

preferring their children to return earnea money (rtEM) are 

associated with a large actual family size. 

Age is associated with 

proposed by Davis and Blake 

many intermediate variables as 

(1956). One of the most 

important intermediate variables in the context of Taiwan is 

age at marriage. Traditionally, the marriage insi titution 

is arranged by young coupies• parents. Since the public 

heal th sy .stem is well established from the time ot the 

Japanese occupation , child aortality rate (CM.) has been 

quite low for a long period of time. Host of the young 

women are married before they reach 30 years of age. When 

they 30 years old, almost of them have 4 to 5 children. 

Furthermore, in the early stages of industrialization, 
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education and labor force participation were limited for 

females. Accordingly, most female were staying at home and 

bearing children. Freedman and Takeshita (1969) found that 

Taiwanese women, only after they had the desired number of 

sons and children, began to practice family planning. 

Demographic pressure is the •ain cause for the old wo11en to 

use family planning devices. Thus, it is not suprisin9 that 

respondents in this data set having the same family size 

across different areas. Since most demographic studies show 

that individual modernity is inversely related to family 

size, findings in the result suggests that the modernization 

forces are not operating in determining individuals• actual 

family size. or, it can be argued that reasons for the 

adoption of family planning devices for Taiwanese women is 

to stop having more children than they desire. This 

practice is different from women in more advancea societies 

where contraceptives are used for spacing purpose. 

Determinants of Respondent Desired Family size 

The second column of Table 5.7 presents Pearson 

Correlation (r) of all the independent variables with the 

dependent variable, desired f aaily size (DFS) • Three 

specifications of the desired family size (DFS) function 

with the exogenous, intermediate and macro-indicators which 
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are estimated vith OLS are exhibited in column 3, 4 and ~. 

Equation 1 in Table 5.7 includes the background, 

intermediate and the endogenous variables: actual family 

size and attituue toward family planning. In aduition to 

the variables specified in Equation 1, Equation 2 in Table 

5. 7 also includes macro-indica.tors ot socio-economic 

development and family planning effort variables. :tquat.ion 

3 is a respecif ication of equation 2, replacing the 

individual over~ll modernity (OKS) variable with mass 

communication participation (ftCP) and religiosity (HEL) in 

the estimation procea ure. 

(Table 5.7 about here) 

For the zero order correlations, actual family size 

(AFS), perceived respondent socio-economic status (RSES), 

overall. modernity scale (OMS) , return earned money (REM) , 

children future education (KPED), ana respondent age (AGE), 

are signiticantl.y correJ.ated with desired family si.ze at 

0.01 level. In addition, attitude toward family planning 

(APP) , total family income (TFI) , mass commuuication 

participation (HCP) , religiosity (REL) , respondent rural 

experience (RRE), population density (PD), agricultural and 

fishing population (AAF) and children mortal.ity (CM} are 

correlatea with desired fe:u1ily size at the 0.05 l.evel or 
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Table 5. 7. Regression Result of Desired Family Size on Individual 
Background, Intermediate and Contextual Variables 
(N=929) 

1 Pearson Equation 
Variables Correlation 2 3 

AFS 
AFP 
TFI 

RSES 
OMS 
MCP 
REL 
OMO 

HWINT 
REM 

MFEO 
AGE 
RED 
RRE 
CR 
FOO 
PO 
AAF 
CM 
ED 

Constant 

R 
R 2 

0.34** 
0.08* 

-0.06* 
0.08** 

-0.18-
-0.05* 
-0.07* 

0.08* 
-0.00 
-0.18** 
-0.15** 
0.25** 

-0.20 
0.02* 
0.03 

-0.01 
-0.02* 

0.02* 
O.Oi* 

-o. 12 

0.24**( .25) 0.24**( .25) 0.25**( .26) 
0.07 ( .06) 0.08* ( .06) 0.08* ( .06) 

-0. 430-03( - . 0) -o. 410-03( - . 02)-0. 400-03( - . 02) 
-0.11 (-.06) -0.09 (-.05) -0.10 (-.04) 
-0.15 (-.Oi) -0.13 (-.06) 

-o. 02 ( - . 01) 
0.02 ( .01) 

-0.00 (-.03) -0.01 (-.05) -0.00 (-.03) 
-0.370-03(-.03) 0.800-03(-.0)-0.00 (-.00) 
-0.09* (-.08) -0.10* (-.08) -0. 10* (-.08) 
0.02 (-.02) 0.03 (-.03) -0.06 (-.06) 
0.02**( .10) 0.02**( . 10) 0.02**( . 10) 

-0. 15**(-.12) 0. 16**(-. 12) -0.18**(-. 14) 
-0.07 ( .04) -0.09 (-.05) -0.09 (-.05) 

3.SS 

0.41 
0. 17 

0.00 ( .01) 0.00 ( .01) 
0.00 ( .02) 0.00 ( .02) 
0. 100-04( .06) 0.100-04( .06) 
0.00 ( .03) 0.00 ( .03) 
0.01 ( .02) 0.00 (.02) 

-0.07 (-.04) -0.06 (-.04) 

3.30 

0.42 
0.18 

3.4i 

0.42 
0.18 

** significant at 0.01 level; * significant at 0.05 level 
1. For a complete description of the variable label, please 

see Chapter 4. 
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significance. All the individual modernity indicators have 

a negative sign with this variable. This is consistent with 

Freed11an and Takeshita•s (1969) Taichung study. However, 

Freedman and Takeshita report that actual. family size is not 

consistently correlated with a large desired family size. 

For some respondents, they suggest a s•all desired faaily 

size, while they already have a large actual family size. 

In this data set, actual f aaily size shows a strong zero 

order correlation with the desired faaily size. Except for 

IOD cwaulative acceptatance rate .(CR) is positive related 

with desired family size, all other variables in the zero 

order correlation have an appropriate sign with the 

dependent variable. 

Equation 1 is the simplest functional relationship in 

our multiple regression model. Pive variables, actual 

faaily size (AFS) , attitude toward fa.aily planning (AFP) , 

return earned aoney (REft), respondent age (AGE) and 

respondent education have an independent effect on the 

dependent variable. After the statistical control 

procedure, all the other variables become non-significance 

related with the dependent variable. Three variables, 

actual family size (APS), respondent age (AGE) and eciucation 

(RED) have the strongest independent effect on desired 

fa.aily size. When the macro-indicators add to equation 1, 

there is no major increase in the ex.plained variance from 
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equation 1 to equation 2. The above three variab~es still 

have an independent effect on ~he dependent variable. 

Equation 3 also shows no increase of the explained variance. 

The new measures ot individual modernity, 1'1CP and REl., show 

no si9nif icant relationship with desired family size. 

In assessing the hypotheses about the independent 

effect of macro-indicators, seven regression equations were 

estimated for the dependent variable. By comparing 

differences in R square between equations, the unique and 

joint contribution of individual- and macro-variables on 

desired family size can be determined. 

Results of the explained variance from the seven 

regression equations are shown in Table 5.5. When the 

explained variance by Equation 5 is compared to that ot 2, 

or Equation 7 with 4, the macro-indicators appear to add 

little to the explained variance above th.at already 

accounted by the individual level variables. The full 

aecoaposition for 

Equation 5.1 of 

follows: 

Equation 7, which is equivalent to 

~he complete specification modei, is as 

R 2 (DFS) = Background + Intermediate + Contextual + 

.177 0.022 .069 .007 

Background and Intermediate + 

.0627 
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Background and contextual + 

o.ooo 
Intermediate and Contextual + 

o.ooo 
Joint of all Three 

0.015 

In contrast to the regression function of actu<il tamily 

size (AFS), intermediate variables eaerge as the most 

important variables in desired family size regression 

equation. The intermediate variables have the largest 

unique contribution to the explained variance of desired 

family size. In adaition, background variables, such as 

respondent age, have become less important. in this equation. 

However, a sizable portion of the variation is due to the 

joint influence of intermediate and background variables. 

These results indicate that a reported large family size and 

less favourable attitude toward family planning will enhance 

the individual to have a large desired family size. 

However, more educated individuals tend to report a smaller 

family size. 

one of the most important arguments about the 

transition from high to low fertility, according to Davis 

(1967), is the changing unaerlying preference for a large 

family size in a developing countries. Since the value 
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variahle, such as preference, can be not incorporated into a 

family planning program, wolllen in developing countries with 

a large family size will translate their unde1:ly1ng 

preference to a large desired family size. The reciprocal 

relationship between actual family size ana desired family 

size in this data set is clear. These two endogenous 

factors influence each other in the individua1 reproductive 

process. Without the provision of contracetpt:ives from eitn 

the private or public sector, individual will accevt the 

reality of a large family. In the long run, a larger actual 

family size becomes the reality and thus affects tne desired 

family size. The empiricial results are consistent with 

several earlier Taiwanese fertility studies. Coombs, in 

several more sophisticated research designs, has 

demonstrated that the underlying preference for sons and 

large family size are the best indicators of a large desired. 

family size (Cooabs, 1978i Coombs and sun , 1973). liowever, 

no ef tort has been made to test the reciprocal relationship 

between actuai fa~ily size (AFS) and desired family size 

(DFS). rt is also found, by sun et al. (1978) and Freedman 

and others (1972, 1979) , that large declines of mean desired 

number of children began after 1970s. This happens necause 

old age respondent£ tend to have less education and access 

to contraceptive devices. Empirical findings from this 

study tend to support their results. However, the 
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multiv·ariate analysis also provid~s us with more confidence 

about the reciprocal relationship between these two 

variabl.es. A more complete specification fertility m0<1el 

has to consider the reciporcal relationship between these 

two variables. 

Determinants of Respondent Attitude Toward Paaily Plann.ing 

Results of Pearson Correlation (simple r) and 

specifications of the attitude toward faaily (AFP) function 

which are estimated using Ordinary Least Square (OLS) are 

displayed in Table 5.8. Equation 1 includes the bac.k:groung, 

inter11ediate and the endogenous varaibles: actual. family 

size (AFS) and desired faaily size (DFS) • Equation 2 is 

similiar to Equation 1, although aacro-indicators of socio-

economic development and family planning efforts are added 

to this equation. Equation 3 is the respecification of 

Equation 2, by replacing the individual overall modernity 

scale (OftS) varaible with the sass comaunication 

participation (ttCP) and individual religiosity (REL) in the 

regression model. 

(Table 5.8 about here) 

Column 2 of Table 5.8 shows the Pearson Correlation 
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Table 5.8. Regression Result of Attitude Toward Family Planning on 
Individual Background, Intermediate and Contextual 
Variables (N=929) 

Pearson Equation 
Variables Correlation 2 3 

AFS 
OFS 
TFI 

RSES 
OMS 
MCP 
REL 
OMO 

HWINT 
REM 

MFED 
AGE 
RED 
RRE 
CR 
FOO 
PD 
AAF 
CM 
ED 

Constant 

R 
R 2 

0.00 -0.05 (-.07) -0.05 (-.06) -0.06 (-.06) 
0.08** 0.05 ( .06) 0.05* ( .07) 0.05* ( .07) 

-0.09** -0.460-03(-.03)-0.590-03(-.03)0.600-03(-.04) 
0.17** o. 11 ( .08) 0. 10 ( .03) 0. 11 ( .02) 

-0.17** -0.09 c-.06) -0.10 (- .06) 
-0.05* -0.01 c-.03) 
-0.07* 0.03 (-.02) 

0.21** 0.01**( . 15) 0.02**( .16) 0.02** ( .16) 
0.07* 0.01 ( .04) 0.01 ( .05) 0.01 ( .04) 

-0.07** 0.02 ( .02) 0.02 ( .03) 0.02 ( .03) 
-0.12** -0.02 (-.02) -0.02* (-.02) -0.04 c-.o5) 
0.05* 0.01* ( .08) 0.02* ( .08) 0.03* ( .08) 

-o. 10** 0.04 ( .05) 0.04 ( .04) 0.04 ( .04) 
0.06* 0.01 ( .00) 0.01 ( .05) 0.00 ( .01) 

-0.04 -0.02**(-.11) -0.02*(-.11) 
0.03 0.390-03(.01) 0.580-03(.01) 

-0.01 o. 130-05( .07) 0.170-05(- .01) 
0.05* 0.00 ( .03) 0.00 ( .03) 
0.03 -0.03 (-.05)-0.03 (-.05) 

-0.01* -0.05 (-.03)-0.05 (-.04) 

-.25 0.46 0.65 

0.26 0.28 0.28 
0.07 0.08 0.08 

** significant at 0.01 level; * significant at 0.05 level 
1. For a complete description of the variable label, please 

see Chapter 4. 
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(simple r} of the inciependent variable with the aeptrndent 

variable, attitude toward family size. Of the 20 

independent variables, 15 are significantly correlc:.ted with 

the dependent variable. Among them, desired family size 

(DFS) , total family income (TPI) , perceived respond.en ts' 

socio-econoaic status (RSES) , overall modernity scale (OllS} , 

ownership of modern objects (080), expected child's 

education (ftPED) , return earned money (RE.K) and respondent 

education (RED) are statistically significant at the u.001. 

The rest of the 1 variables are correlated with attitude 

toward family planning at the 0.05 level of sign.ificence. 

Of the 6 macro-indicators, two of them are significantly 

related with the dependent variable. Neither family 

planning effort variables is correlated with the dependent 

variable. According to Freedman and Takeshita (1969), one 

of the major functions of the family planning program is 

educational. The family planning work.er introduces the 

individuals to the new methods of contraception and 

distributes the devices. Since the dependent variable, 

attitude toward family planning is a indirectly measure of 

the utilization of birth control devices, we will suppose 

that these two measures should be directly related with the 

dependent variable if the original family planning progi;am 

meets its goals. However, from the simple correlation 

results, these two variables are not significantly relQted 
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with the dependent variable. Moreover, individual level 

variables associated with the modernity indicator;i> are 

highly significantly correlated with the dependent varia.ble. 

This may suggest that these moaernity aeasures are good 

predictors of use of contraceptives tor individuals. 

several measures, husband and wife interaction inctex 

(HW INT) , perceived respondent socio-economic status (RSES), 

and respondent's rural experience are all significantly 

related with the dependent variable. This is consistent 

with Freedman and Takeshita•s (1969) study which showed that 

in the early stage of fa11ily planniny program's that 

individua1 modernity forces are more correlated with the 

utilization of contraceptives. Age becomes less important • 

.Moreover, actual family size has lost its importance in this 

context of attitude toward family size, when compared with 

desired family size. ftany fertility studies in Taiwan have 

reported that most Taiwanese women use contraceptives at the 

end of their child-bearing years, and begin to use them 

quite late in their life cycle (Freeuaan and TaKeshita, 

1969; Moots, 1975). Demographic pressure is the maJor 

reason for seeking family planning services. Thus, in the 

early stage of family planning prograa, the utilizat1on or 
family planning program did not originate from modernization 

forces. our findings are in agreement vith the earlier 

results from Taiwan with regard to this relationship. 
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However, all the variables have the ri9h si9nt with the 

dependent variable. That is, the independent variables are 

in the hypothesized direction with the dependent variable. 

Equation 1 is the simplest model in our regression 

estimation. Five independent variables, desired faml.l.y size 

(DFS), ownership of modern objects (OMO), child's future 

education (MFED), respondent age (AGE) and cumulative IUD 

acceptance rate (CR) are statistica11y significantly 

associated with the dependent variable. When the macro-

indicators are added to equation 1 in the multiple 

r09ression equation, there is an increase of O.J in the 

explained variance from Equation 1 to Equation 2. 

Surprisingl}, cumulative IUD acceptance rate (CR) emerges as 

one ot the most important variables in this multiple 

equation function. That is, when other individual level 

variables are controlled in the eqaution, CR still 

significantly and independently relates with the dependent 

variable. Moreover, the relationship between Cll ana 

attitude toward family planning is very strong in ooth the 

standardized and. unstandardized regression coefticieIJt. 

Equation 3 shows no major increase in the explained 

variance. The new measures of individual modernity, MCP and 

REL, become non-signif icnat in the specification of this 

regression model. 

The increments in the Equation 2 and 3 over the 
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variance explained by model 1 are 0.02 for both equations. 

This 11eans that by adding macro-indicators to the baseline 

equation the explained variance will increase about 0.02. 

Although the improvement from the model to the more complete 

model is small, this tiny increase in the explained. variacne 

is greater than the two previous regression analyses. 

In assessing the hypotheses about the effects of macro-

indicators on actual family size, seven regression equat:i.ons 

were estimated for the dependent variable, using various 

combinations of terms in the basic contextual model of 

equation 5.1. By comparing differences in R squared oetween 

equations, the un~que and joint contributions of individual-

and macro-indicators on attitude toward family planning can 

be determined. 

Results of the seven regression equations and their 

coeffici.ents of determination on attitude toward fma.il) 

planning are presented in Table 5.5. When the explained 

variance by Equation 5 is comapred to thctt of 2, or Equation 

7 with q, the macro-indicators appear to add 1ittle to the 

explained variance above that already accounted for by the 

background and intermediate variables. Before proceeding to 

the decomposition of the full model, an attempt is made to 

compare the unique and joint contribution of the macro-

indicators and their counterpart of background variables ana 

intermediate variables. For example, the .027 variance 
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explained by Equation 5 for attitude toward tamily planning 

can be divided, using Equation 2 and 3, into 0.013 due 

uniquely to macro-indicators, 0 .01 due uniquely to 

background effects, and 0.0046 due to their joint effect. 

In addition, the 0.075 variance explained by Equation 6 for 

attitude toward faaily planning can be divided, us~ng 

Bquaitons 1 and 3, into O .015 due uni.quel.y to macro-

indicators, 0.0575 due uniquel.y to intert1ediate effects, and 

o.oo due to their joint effect. Although the explained 

variance (R squared) is not illpressive from the regression 

aodel, the results paral1el those of the regression model. 

Intermediate variables deaonstate the greatest independent 

effects on attitude toward family planning. These estimates 

are not very different from those based on the increments in 

the explained Yariance of the ftodel 2 over ftodel 1 discussed 

above, and lead to the same conclusion. 

The deco1tposition for Equation 7, which is similiar to 

Equation 5.1 of the full. aodel, is as follows: 

R 2 (AFS) = Background + Interaediate + contextuai + 

.081 .006 .054 

BacKground and Contextual + 

0.006 

Backgroung and Interaediate + 

o.ooo 

.015 
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Intermediate and Contextual + 

o.ooo 
Joint of All Three 

o.ooo 

This decomposition makes several things clear. First, 

as noted above, most of the explained variance in attitude 

toward family planning can be attributed to intei::111ediate 

variables. This is consistent with results from the 

regression analysis. Second, a small portion of the 

variance is contributed by the macro-indicators trom family 

planning effort variables. It has been shown that 

cumulative IUD acceptative rate (CR) has an indepeno.ent and 

significant relationship with the dependent variab~e. These 

results indicate that respondents who have expo.sure to 

aodern consumption items and who have aspirations anu 

experience with the family planning program vill tend to 

approve of the family planning program. 

One of the most important and unmistakable results from 

the analysis of attitude toward family plannig function is 

the independent effect of one macro-indicator, the 

cum uJ.ative IUD acceptance rate. Hermalin has shown that in 

the early stage of family planning program, more advanced 

areas with a high socio-economic development level have a 

very rapid program adoption rate. Later on, the acceptance 
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rate of IUD has a significant negative effect on f ert.ili.ty 

in areas with high fertility rate. Bermalin indicates there 

is a temporal effect of IUD acceptative rate on fertility 

level fro• urban to rural areas, and then convergence across 

areas. This result is also consistent with Schultz•s (1974) 

f indinq that age-specific uirth rates for old women are 

inversely related to the allocation of family planning 

programs. 

Another important findings derived from this study is 

the eaergence of ownership of aodern objects and its 

negative iapact on attitude toward faaily planning. As 

indicated earlier, Freedman and Takeshita considered the 

ownership of modern objects as one of the best indicators of 

inidvidual modernity. sun (1968) also reports that this 

variable is inversely correlated with individual fertility 

behavior. D. Freedman, in a series of papers, has developed 

the most complete theoretical considerations and statistical 

techniques to estimate the iapact of this variable and its 

iapact on adoption of contraceptives. 

evolved fro• these eapirical studies 

The aajor thesis 

is that the new modes 

of aodern consuaptation patterns are in conflict with a 

large family, and that is the reason to adopt family 

planning devices. The findings from this analysis show that 

owners of aodern durables held more favorable attituaes 

tovard innovative behavior and achieveaent orientations. 
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Couples with modern consumption patterns tena to be more 

educated, in contact with mass media and in modern 

occupation categori.es. This study also shows that 

individuals who have more modern objects hola a strongly 

favorable attitude toward fa111ily planning. The 

relationships between cumulative acceptative rate (CR) and 

ownership of moaern objects are not a statistical artifact 

but exert independent effects on attitude toward family 

planning. 

Determinants of Kale and Fe11ale Respondents Ferti.lity ttodel.s 

Analysis of covariance (ANCOV') and regression model 

include both male and feaale household heads i~ the da~a 

set. There are several reasons for this decision. During 

the sampling stage, it was decidea beforehand who, eitr1er 

male or female household head, should be interviewed. This 

sample units were selected according to the sex distrioution 

of the national census information. second, the endogenous 

fertility variables in this study are viewed as a function 

of household decision behavior in the analytic model. Both 

wife and husband are involved in this househoid decision 

making process. With only female respondents in the 

analytic framework, ve will lose much precious inf ormatioL 

concerning the household fertility decision making. 



205 

However, many studies, especially economic fertility 

models, have pointed out that parameters in male ana temaie 

fertility models can have different causal directions and 

magnitude in the estimated multivariate statistica.l model. 

The most famous example pertains 

respondents, education is a proxy 

to education. For mdle 

variable for income or 

permanent income which tends to have a direct bearing ou the 

fertility variable. On the other hand, for females, 

education is a proxy variable for opportunity cost in the 

fertility model, 

Schultz ( 1973), 

opposite causal 

which is inversely related with terti~ity. 

in a Taiwanese study, has reported the -

direction of the education variable ror 

males and females. Furthermore, in a male dominated 

culture, the successful utilization of contraceptives is 

very often associated with husband's attitude and socio-

economic status. Studies in Latin American, where conjugal 

relationships are instable, have shown aale respondents• 

attitudes are a dominant factor in determining female 

respondents• attitude toward fa11ily size and tamily 

planning. 

In the previous analysis, no distinction was made about 

the genaer effects on the fertility dependent variables. 

However, caution should be applied to the interpretation of 

the empirical results. Nevertheless, a parismonious 

explanation will be developed from the i:egression model 
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(Equation 5.1). The fo1lowing model specification will take 

into the consideration the gender effect on the dependent 

variables in a non-reciporcal fertility model. 

Results from the regression aodel have shown that only 

a few of the parameters are important in the endogenous 

fertility function. It is found that respondents• ayE: 

(AGE) , desired family size (DFS), and return earned ruoney 

are doainant in the actual family size aodel. A reciprocal 

relationship was found in the desired family size function, 

that actual family size (AFS) also affects the respondent•s 

desired family size. Several other variables have a. 

statistically significant relationship with t..he desired 

family size function: they are respondent age (AGE), 

education status (RED), retu~n earned money (REM). For 

respondent's attitude toward family planning, several 

variables are significant: respondent's desired f Qmily size 

(DPS) , ownership of modern objects (OMO) , children future 

education (MPED), and a contextual variable, IUD acce~tance 

rate. 

The simultaneous effects b~tween desired fa~ily size 

and actual family size is an integral part of the fertility 

decision making process in households. A comp~ete 

specification should incorporate and statistically test this 

relationship. Furthermore, variables in male or temdle 

sample may nave different causal directions and strength. 
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Here, a more concise model which only includes the 

statistically significant para11eters in the regression model 

will be estimated for male and female respondents. Finally 

an attempt is made to compare the statistical results tor 

the two groups. 

The behavioral model of the endogenous fertility 

variables and their determinants can be viewed as a set of 

functional relations. The functional relationship can be 

expressed as follows: 

AFS = (DPS, AGE, REM) 

DPS = (AFS, AGE, REM, RED) 

ATF = (DFS, AGE, OKO, !PED, CR) 

(notice all the subscripts are suppressed in the iucn~ional 

relationship). Where AP'S, DFS, ATF, AGE, REM, RED, OMO, 

MFED, CR are repondents • actual family size, desired famil} 

size, attitude toward family planning, age, children return 

their earned money, educational status, ownership of mouern 

objects, attitude about their childrens• future education, 

and the IUD acceptance rate in the respondent•s residence 

area, respec~ively. Algebrically, the relationship among 

these variables can be expressed in the foll.owing three 

structural equations for either males or females. 
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AFS = DFS + AGE REM + e 1 ( 1) 

DFS = AFS + AGE - REM - RED + e 2 (4 
ATF = DPS + AGE + OMO MFED - CR + e 3 (3) 

where e 1, e 2 and e 3 are random-error terms with zero 

means. In this non-recursive system, DFS, AGE, Rhft in the 

first equation is used for predicting APS. AFS, AGB, HEM 

and RED are tmployed in the second equation to predict uFS 

in the second equation. Furthermore, in the third equation, 

DFS, AGE, OMO, HPED and CR are utilized to determine ATP. 

Since AFS ana DPS are positively correlated in this system 

of equations, the random errors of e 1 and e 2, are also 

correlated in this simultaneous equation. The Ordinary 

Least Square (OLS) estimation procedure will provide us with 

biased and inconsistent results (Duncan, 1975; Kenny, 1~79; 

Wannacott and Wannacott, 1980). 

In order to estimate this system of equations, we need 

one or more instrumental variables for each endogenous 

variable. Instrumental variables, according to detinition, 

are varaibles which are theoretically relevant to the 

endogenous variables but not cause the other endogenous 

variable. For this reason, the error variances of the 

instrumental variables are not correlated with eacn other in 

the system of equations. Thus, to estimate the three 

equations at least one instrumental variable in needed for 



209 

AFS and DFS to make the system of equations identified. 

Thus, Two stage Least Square (2SLS) estimation will give us 

a systematic and unbiased estimation of the parameters in 

the model. 

To estimate this SJb"tem of equations, two steps are 

required. In the first step, the two endogenous variables 

are regressed on all exogenous variables in the model. In 

the second step, the estimated APS, DPS, ATP and all 

exogenous variables are used as instruaental variables to 

solve the systea of equations. 

Estillat.es of parameters obtained from 2SLS for male ana 

f eaal.e respondents and t-values for each parameter are 

presented in the following. Since ve include only the 

siqniticant variables from the regression model, the total 

sample size has been slightly increased. Results from the 

instruaental variable estimation for mal.e sample :yield the 

tollovin9: 

.ll"S = -0.493 DFS + .154 AGE -.268 REft 

(- .843) (3. 409) (-.249) 

DPS = -1.251 AFS + .217 AGE -.014 REM - .357 HED 

(- .310) ( 1.144) (-2. 790) (-1.986) 

ATP = .166 DFS + .009 AGE +.012 01!0 - .035 ft.FED - .019 

( .467) (1. 769) (2. 743) (-1.415) (-2 .659) 

CR 
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Results from the 2SLS estiamtes for f ema1e respondents 

are as follows: 

A.FS = .408 DPS + .080 AGE - .140 REIS 

(1.638) (4.838) (-2 .562) 

DPS = .443 AFS - .002 AGE .311 RBD - .005 REK 

(-. 745) (1.889) (-3.172) (-1.058) 

ATF = -.134 DPS + .015 AGE+ .019 O!O -.060 MFBD - .005 CR 

(1.380) (0 .6 77) (4 .167) (-1.566) (-0. 755) 

Given that our model is adequate, ve test our 

hypotheses originiate from the aodel. Accroding to the 

specification of the structural equation model, respondent•s 

age (AGE) and desired family sizd (DPS) are positively 

related with actual family size (APS) , and return earned 

money (REK) is negatively correlated with APS. Moreover, 

respondent 1 s atcual family size (APS) and age (AGE) are 

associated with desired family size (DPS), and respondent's 

education and attitude toward their children return earned 

aoney (REM) inversely related with DFS. In addition, for 

attitude toward family planning (AFP) , except for children 

future education (ff.FED) and IUD acceptance rate (Cli), all 

three other variables, DFS, AGE and oao are positively 

associated with it. 

For the male respondents, the result which emerge from 
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the 2SLS or the instrumental variables analysis suggest that 

respondent•s age is the strongest factor to affect th~ 

individual actual family size. For every unit change in 

male age, there is a .154 increment in actual family size. 

The t-value (3.409) of this variable indicates male 1s age is 

highly significant in affecting the actual family size. For 

the second equation, return earned aoney is significantly 

associated vith desired fa.Aily size. This finding is 

congruent with Caldvell 1s intergenerational money flow 

thesis. Caldwell 1 s argument centers on the fact that if 

there is no change in a society regarding the economic 

utility of children, there will be no changes in the 

traditional fertility behavior. The empirical results show 

that aale respondent•s beliefs concerning the utility of 

their children can influence their fertility behavi.or. 

Furthermore, the t-value of aale 1 s education (-1.98) also 

suqgests that this variable has a negatiYe iapact on his 

desired family size. This result contradicts Schultz•s 

(1974) findings, since he reports that ma1e 1 s education is 

positively correlated v ith the actual family size. In the 

last equation, 

family planning 

acceptance 

the strong determinants of attitude toward 

are onvership of aodern objects and IUD 

These two variables have tne same rate. 

aagnitude of influence in affecting male•s attitude toward 

family planning. The reciprocal relationship between DFS 
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and AFS are not significant, and are even in the opposite 

siqn of the hypothesized causal directions. However, the 

standard error of these two variables are samll and 

consequently the t-value is non-significant. One possible 

explanation of this result is the fluctuations of the male 

saaple. or, on the other hand, it aay be that answers to 

APS and DFS from aale respondents are bi-polar. In 

addition, the recoqnition of large family size for male 

repondents as one obstacle for advancement in modern society 

aay cause AFS to be inversely related with DPS. 

For female respondents, the first equation shows that 

respondent•s age and return earned aoney are the two 

strongest sources in affecting actual family size. On the 

other hand, respondent's education status is significantly 

negatively associated vi th desired fa11ily size. The 

magnitude of the effect of this variable on DFS is auch 

stronger for feaales than for males. A unit change in 

female education status is associated vith a .311 decrease 

in D.FS. This result is in congruence with Bogue•s thesis 

that education is one of the most iaportant variables in 
-

determining individual behavior (1969). Further•ore, 

ftincer•s (1963) argument that women education as a proxy 

variable for opportunity cost in the economic fertility 

model is consistent with our study. However, in the 

regression model it is shown that feaale eaucational status 
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is not statistically significant in determining female 

actual family size. This is probably due to structural 

constraints imposed on female occupational. status in 

Taiwanese society. Studies in Taiwan have shown that most 

women are working in less prestigious occupational 

categories. Even educated women have little cha.nee for 

advancement in 1arge formal working settings. For example, 

voaen working in highly paid job also have the tendency to 

quit after they haYe their first children because of 

invisible regulations inside their organization. It was not 

until several years ago that most banks in Taiwan changed 

this situation. Thus, even if female education has a 

negative impact on DPS, this intention has not yet been 

translated to actual behavioral patterns. Concernin9 

attitude toward family planning for females, only ownership 

of modern objects has a strong statistical impact on the 

dependent varaible. The effect of area IUD acceptance rate 

and child's future education are less pronounced for 

femal.es, al.though the signs are in the proper direction. 

The reciprocal relationship between DFS and AFS is also 

nonsignificant. However, DFS has a positive impact on APS 

and approaches significance. APS and DFS in their 

reciprocal relationship have the proper sign. This 

indicates that females are more traditional-oriented and the 

influence of modern forces on their fertility behavior is 
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not as strong as for males. 

The reciprocal relationhsip in this non-recursive model 

has provided a more accurate picture concerning the 

fertility functions for male ana. female sa.mples in our 

anal.ysis. Statistically speaking, the non-recursive 

relationships are not not significant. However, the causal 

imp act of the relationship is clear. Since man plays a more 

importnat role in the early modernization becauae they 

receive more education and exposure 

tend to be faster in accepting the 

to Western idea, they 

modern fertility idea. 

For women as a whole, they are less well educated and tend 

to work in more traditional sector jobs. It is plausible to 

argue that females are in a less advantageous si.tua.tion to 

.benefit from the modernization process. This will 

eventually affect female reproductive behavior. This 

finding gives a new insight for Taiwanese fertility studies. 

In order to speed the fertility decline in the Tai.wanese 

society, opportunities for female popuation and advancement 

in modern working organizations should also be considered in 

the governmental population policy. 



Chapter 6 

conclusions and suaaary 

one recurring theme in the population growth and socio-

economic development debate is the effectiveness of socio-

economic development and f aaily planning programs in the 

process of reducing fertility in developing countries 

(Blake, 1965; Blake and Das Gupta, 1975; Davis, 1963, 1967; 

Hauser, 1969; Tabbarah, 1971; Petersen, 1981; Bogue, 1967; 

Freedaan and TaKeshita, 1969; Freedman, 1979; Kirk, 1969). 

Links between socio-economic development projects and family 

planning programs, and their feasibil.ity to achieve the goal 

of reducing the birth rate, have generated vast amounts of 

literature in the social sciences (Berelson and Freedman, 

1975; Berelson and Mauldin, 1974; Mauldin and Berelson, 

1978) • 

The transition from high to low fertility rate in 

Taiwan is one of the aost celebrated cases in developing 

countries. The involvement of international organizations 

and research teams in the administrative and informati.on 

215 
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gathering activities has made the family planning programs 

on this island famous (Freedman and Takeshita, 1969). But 

the role of socio-economic development and family planning 

programs in the fertility decline is still unresolved. 

Several demographers have cast doubt on the effectiveness of 

the family planning programs and their independent effect on 

reducing the birth rate of this island (Davis, 1967; Li, 

1973; Petersen, 1981). Moreover, the implementation of a 

very successful socio-econoaic develop111ent program. by the 

Taiwanese government, and an already declining birth rate in 

Taiwan have recently rekindled the debate on the independent 

effect of the family planning program in reducing the 

reproductive rate in Taiwan as well as in other dtveloping 

countries. Utilizing time series data, Li ( 197 3) has 

demonstrated that high educational levels and a low cnild 

mortality rate on the island are the two major factors in 

reducing the fertility rate in Taiwan for the past several 

decades. Thus, many demographers outs~de the University of 

Michigan circie are skepticai of the vaiidity and 

reliability of the earlier .le.AP surveys and their conclusions 

of the independent effect of the family planning program in 

Taiwan. 

The intention of this thesis is to address the 

arguments pertaining to the socio-economic development and 

fa11ily planning programs and study the effectiveness of both 
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in reducing the reproductive rate in the island of Taiwan. 

Data from a large-scdle survey were secured from the survey 

Research Center at the University of Michigan. Tue oriyinal 

data, in Ill~ Valy~ syst~! in. ~iwan, .121Q., were collected by 

the Swiss Catholic priest and sociologi.st., Wolf gang L. 

Grichting. The original purpose of this project was to 

design a general social survey to study the social 

conditions of Taiwan during the modernization process. In 

comparison with other Taiwanese fertility studies, the 

anal1sis concentrates on the Taiwanese population.. Tnus, 

the sample is confined to the individuals who had married 

once and were 18 to 50 years of age. A total ot ~o3 

respondents were included in the analysis. 

In the past several decades, the impact of the 

modernization process has transformed many traditional 

social institutions and behavioral patterns of the Chinese 

culture. However, certain traditional attitudes and 

behavioral mod.es concerning tertil.ity behaviors are still 

preve.lant in Taiwan. Among the•, the practice of 1.iving 

with parents immediately after marriage, a large ideal 

family size, and strong son preference promotes a high 

fertility rate in Taiwanese society. on the other hand, the 

relative equality of income distribution across areas and 

the raising standard of living are some depressing forces to 

lower the high birth on this island. The decline of the 
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birth rate before official family plannl.ng programs 

demonstrates the existence of contradictory forces in the 

aemographic transition process. Thus, the complexity and 

dynamic nature of the fertility changes l.n Taiwan need a 

more comprehensive theoretical model to detect the causal 

mechanism in this process. 

A theoretical model of fertility dynamics was tirst 

developed in economic, socio-demographic and psychological. 

fertility literature. Following Easterlin•s work (1969, 

1975, 19.18), and Betherford•s formulation of rapid fertility 

decline (1978), the analytic framework has identified three 

endogenous fertility factors: they are ( 1) actual family 

size, (2) desired family size and (3) attitude toward tamily 

planning. Each is a function of a whole class of relevant 

variables. Moreover, these three endogenous fertility 

variables are assumed to be interrelated. These variab.l.es 

are the endogenous variables in the functional relationship. 

Feedback loops among the variables are also suggested. The 

highlight of this type of theoretical model. is the 

recognition of the inadequacy of specification of the 

fertility models. Many demographers (Hauser, l9o2; 

Goldberg, 1975, 1976) have recommended including both macro-

indicators or contextual variables in the evaluationof 

family planning programs and quasi-experimental studies. 

However, not many demographers have heeded to th1s advice in 
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the past two decades. 

A multi-level model is developed i.n this thesis. '.l.'wo 

levels of variables, micro- and macro-level variables, are 

included in the analytic framework. This moael taKes into 

consideration individual variables, socio-economic 

development and family planning program efforts in the 

specification of a fertility model. This mutil-level model 

assumes that effects of individual socio-demographic 

characteristics, norms and values on the endogenous 

fertility varainles are multifaceted. When vieweci at the 

individual level, measures of individual characteristics, 

values and norms reflect differences in individuals within 

in a given residential area or geographic location. When 

aggregated over the individuals who live in a given area, 

measures of aggregated individual attributes, area socio-

economic development, and family planning effort varianl.es 

demonstrate the constraints and limitations imposed on the 

individual variables. Background and contextual varia.oles 

are pure exogenous variabl.es in the analytic framewvrx.; 

values, norms, and current characteristics ot the 

individuals are the intermediate variables of the model. 

In order to test this analytic model, we first 

developed a general analysis of covariance model. The moael 

contains only the vectors for background, intermediate 

variables and the area dWB.my varibles where the aevelopment 
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and family planning effort indicators are not specified.. 

However, it is implicitly c..ssumed that the area socio-

econo1r1ic development stages and family planning effort 

inputs are different (Igra, 1981; Spatik and Hensler, 1982). 

The analysis of covariance model (ANCOV) provides a direct 

test of the homogeneity between the vectors of covariates, 

the intercepts and the fit of the overall model. Both male 

and female are included in the first stage analysis. 

Results from the analysis of covariance (ANCOV) show 

that within an area individual differentials, socio-economic 

development, and family planning efforts demonstrate no 

significant relationship to actual family size. 

Furthermore, it is also demonstrated that area socio-

economic development and family planning efforts hav~ a 

small, and sometimes not significant effect, on both ideal 

family size and attitude toward family planning. 1.t is the 

vectors of background and intermediate variables that are 

exerting a strong independent effect on these two endogenous 

variables. 

The fact that respondents have the same numoer of 

children across various areas is a fairly well established 

empirical phenomenon in Taiwanese studies. Several KAP 

studies have shown that most couples in Taiwan have at least 

four or five children before they start to use 

contraceptives. When women reach the age of 30, they 
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usually have a.bout as many children as 't.hey want. Another 

reason for high actual family size is the good public health 

system in Taiwan. The Japanese colonial government had 

invested a lot of money to improve the local health 

infrastructure and sanitary facilities during occupation 

(Petersen, 1975). Before World War Two, the Japanese 

colonial government claimed that Taiwan •s public health 

syste1r1 was tn.e best system outside the Japanese territory. 

Thus, these factors have contributed to the high actual 

family size in Taiwan. 

The association between vectors of indiviaual. 

background and intermediate variables conform with. 

Hermalin•s convergence hypothesis concerning the 

distribution and administration of family plannig program in 

Taiwan. According to Hermanlin (1978) and Arnold {1972), 

individuals who lived in the urbanized areas and had modern 

attributes were the first to utilize official tamily 

planning programs. These individuals substituted more 

expensive private sources with the cheaper government ta~ily 

planning program. In adaition, there was also a spi.llover 

effect of the family planning program. Later on, 

individuals who lived in less modern areas be9an to a.aopt 

the contraceptives provided by the government. In this 

process, family planning programs became more important in 

the rural and less urba.nized areas. For individuals who 
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lived in the cities, alternatives such as the pill, cono.oms 

and abortions were more prevelant. Thus, Hermalin argues 

this is a convergence process: first, individuals in the 

urbanized areas began to change their desired family size 

and then utilize the family planning program. Years later, 

official family planning programs become more important in 

the rural areas. Since our data set was collected in the 

late 1960s, those who have adopted family planning programs 

have attributes of more modern characteristics. Sun et al. 

(1978) reports that declines in the mean preferred number of 

children is associated with age, parity, marriage duration, 

education, urbanization and frequency of newspaper reading. 

By 1976, rural and 1ess educated women started to adopt a 

preference for small ideal number of children. 

In the analysis of covariance llodel, macro-indica.tors 

as well as their effects on the endogenous variables are 

implicitly combined in the statistical model. However, the 

statistical test 

macro-indicators 

does not measure 

in the analytic 

the magnitude of the 

model. A complete 

specification of the analytic model includes both within 

individual. differentials and area socio-econo11ic and family 

planning effort indicators. Then, varaibles in the analytic 

model were estimated vith the Ordinary Least Square (OLS) 

procedure. A decoaposition of explained variance was also 

applied to the regression model. Results from the 
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regression 11odel and decomposition procedure were consis-c.ent 

with the findings from analysis of covariance analysis. It 

was found that age is the strongest variable in all three 

regression models. 

Age is positively associated with actual ana ciesi.red 

family size and inversely related with attitude toward 

family planning. Especially in the actual family size 

equation, much of the explained vari.anc is accounted for by 

this single variable. Since age is associated with 

education, age at marriage and aany other structurai 

variables, it is suggested that the interaction effect of 

age and other factors may exist in the data. Another 

plausible explantion of the age effect on actual family size 

is that most respondents already had tour or five children 

when they were interviewed. Factors associated with 

modernity were still not operating in reducing actual family 

size. Thus, backgroung varaibles have contributed the most 

explained variance in the actual family size equation. 

For the desired family size equation, the i.ntermediate 

variables had the largest unique contribution to the 

explained variance. Three variables, actual family size, 

respondent age and education are exerting a strong effect on 

the dependent variable. Actual family size has a very 

strong independent effect on desired family size. It .is 

suggested that there probably exists a reciprocal 
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relationship between these two variables. 

The results for the analysis of attitude toward family 

planning program are some of the most interesting findings 

in this analysis. In the two previous regression equations, 

it wa.s found that none of the macro-indicators are 

significant in the multivariate statistical model. For the 

simple correlations with both actual and desirea. tamily 

size, the macro-indicators in our model do show significant 

correlations. However, after entering the regression model, 

most of the macro-indicators become non-significant. one of 

the most iaportant and unmista.k.eable results from the 

attitude toward family pl.anning function is the strong 

independent effect of IUD acceptance The statistical result 

of this variable is fairly strong, significance at O .o 1 

level. after all. the individual level and other 111acro-

indicators are bold constant. surpisinqly enough, our 

finding is c."Onsistent with two other independent results 

from two other developing countries. Rizk (1979) in hi.s 

empirical study in rural Egypt, has shown that tamily 

planning program and community-level variables exert a 

strong independent effect on fertility variables. 

Nizamuddin (1979), in another study, has used a multivariate 

analysis strategy to examine the community-level factors 

simultaneously with individual-level factors in a fertility 

survey project for a sample of rural Pakistan women. The 
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findings sug(jest that knowledge and use of contraceptives 

are highly correlated with the provision of family planning 

programs in the community level. These findings truly 

indicate that family planning programs are exerting an 

independent effect in reducing fertility levels in 

developing countries. 

Statistically, contextual variables have iess 

e:x.planatory power than individual variables. Thus, in c;. 

multivariate statistical model, it is estimated that the 

standard errors of contextual variables are four times 

greater than those of individual level varaibles (Alwin, 

1976) • According to this rule, it is much harder for us to 

accept the hypothesis that contextual variables are 

significant than reject the hypothesis that individual level 

variables are significant. Results from the present study 

and Rizk (1979) as well as Nizamuddin (1979) suggest that 

although family planning programs do not provide sufticient 

conditions for fertility to decline, these empirl.cal results 

do suggest t.hat family pl.anning programs are a necessary 

condition to reduce nirth rate in developing countries. 

In contrast to several important Taiwanese KAP studies, 

several variables in the present study are not significantly 

related with the endogenous fertility variables in the 

multivariate statistical model. one of the most important 

variables is the overall modernity scale, and two of its 
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components: mass communication particiption and religiosity. 

sun ( 1968) and Freedman and Takeshita (1969) have reported 

in different studies that newspaper reading is one of the 

most i.Jlportant factors in determining the acceptance of 

family planning devices. However, measures in their study 

are simple composite measures without rigorous statistical 

manipulation. All of the individual modernity measures in 

the present study are developed from a factor analytic 

model, with a high reliability score. Although these 

factors are correlated with the endogenous variables, in th€ 

multivariate statistical model, they have very small impact. 

Only the overall modernity scale is significantly related 

with actual. family size. Reasons for the non-significance 

of the relationship are unclear. one plausible explanation 

lies in the fact that neither the sun nor Freedman and 

Takeshita studies utilize a regression model. For this 

reason, the modernity measures of newspaper reading aud 

other variables are related with the fertility variaoles. 

We need more data to test the validity of modei:ni.ty 

aeasures. 

Another important finding which emerges from the 

present study 

money and the 

congruent with 

wealth flow and 

is the relationship between return earned 

endogenous variables. '.l'his result is 

Caldwell's hypothesis that intergeneration 

the economic utility of children have an 
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inverse relationship with fertility behavior. The main 

thesis of the intergenerational wealth flow assumes that tne 

decision to have a child is a rational behavior in ooth 

advanced and primitive societies. Individual decisions to 

have 111ore children depend on the weal. th flow transmitted 

from parents to children, or vice versa. If there i.s no 

social security system in a society or if the economic 

utility of children is high, then individuals are it is 

rational for individuals to have more children. Until 

recentl.y, there has been no retirement insurance or social 

security policy in Taiwan. The logical way tor older 

parents to maintain a standard of living was to stay with 

their sons after retirement. Wu (1976), in Value Qi Child, 

demonstrates that a substantial percentage of the 

respondents are expecting both economic and practical. help 

from their sons when they are getting old. Return money is 

strongly related with a high actual and desired family size, 

and is related to less favorable attitudes toward family 

planning. 

The analysis of covariance (ANCOV) and multiple 

regression models are based on the whole saaple. A 

simultaneous effects fertility model is developed from the 

regression analysis and estimated for male and female 

respondents in the second stage of analysis. Result:.s trom 

the Two stage Least Square (2SLS) estimation provide an 
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accurate picture concerning the dynamics of tertility 

differentials between male and female respondents. 

Highlights from the analysis are as follows. Basically, 

parameters iu both male and female models yield the same 

result. However, it is found that male respondents are 

modern attributes and their fertility characterized with 

decisions are different from female respondents. That is, 

for male aoaels return money is neqatively related with 

desired fami1y size but not with actual family size. In 

contrast, for female models, educational status demonstrates 

a stronger negative impact on desired family size than is 

found with male models. But return earned money is highly 

associated with actual family size for female models. 

Furthermore, 

female models, 

male models. 

All these 

very important 

IUD acceptance rate is not sign if ican t in the 

but shows a strong negative relations.hip in 

seemingly contradictory results nave some 

policy implications for the demographic 

transition of developing countries. These empirica.l resul.ts 

suggest that in the course of modernization, males benefit 

more from this transformation. 

and participate in the modern 

They receive more eaucation 

sector ot employment. They 

have more access to western technology as well as enjoy mass 

communciation. on the other hand, in the early stage of 

1todernization, feaales still keep their traditional roles 
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and participate less 

Muller (cf. Freedman, 

in the modern sector ot occupations. 

1980) has found that very few 

Taiwanese women are employed in formal 

vorking away from their home full time. 

orqanizations, 

Without the 

structural changes in employment and other active roles in 

the decision-making process in- or outside the home domain, 

it takes females longer to acquire the modern 

characteristics and then translate characteristics ana value 

orientations to actual behavior. Popula.tion policies 

designed to intervene and change fertility levels in 

developing societies must take into consideration structural 

residuals o:f traditional orientations as well as the 

provision of contraceptives for indiviCl.uals. 

The effect of gender found in the present data set is 

important in the respecificat.ion of demographic transition 

theory. However, it may also have broader applications in 

general demographic and sociological thoeries. It is founa 

that the structural roles occupied by the male ana female 

respondents in the modernization process can exert a strong 

effect on their behavioral and attitudinal dimensions in 

affecting their fertility behaviors. Without the role 

differentiation and active participation in modern sectors 

of production or employment, female respondents in a 

modernizing society will still perceive that child-bearing 

is a rewarded behavior. The dynamic role played by the male 
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_respon.dents in the early stages of modernization is possibly 

more important in bringing changes in traditional behavioral 

patterns. Thus, the structural differentiation of gender 

roles and division of labor in the course of socio-economic 

development are two viable theoretical frameworks to 

respecify the demographic transition theory. Future 

research of fertility behavior in developing countries may 

consider these tvo structural coaponents in a general 

demographic transition theory. 

Results from the present research project do not lean 

toward any single paradigm of demographic transition in 

developing socieites. The decision to have children is a 

coaplex process. It operates through an eabodiaent of 

different variables, both individual characteristics and 

social structural constraints imposed on the individual. 

Since Taiwan is more developed than many developing 

countries and has a hoaogeneous economic distribution across 

areas, findings in this research project suggest that the 

impact of socio-economic on individuai fertility is not 

trvial. Statistically, the socio-econoaic indicators are 

not significant in the regression aodel. However, without 

the successful iapleaentation of a socio-econoaic 

development proqraa, the fertility rate of Taiwan will not 

decline as fast and homogeneous across areas. Since 

Taiwan•s situation is different fro11 aany other developing 
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settings, other researchers need to determine whether these 

macro-indicators 'are important in other developing 

countries. 

The author tends to agree with other family planning 

advocates that a tamily planning program is one possible wa.y 

to reduce fertility rates in developing countries in a snort 

perioa of time. No other existing effort or method has 

produced such a conspicuous result in reducing fertility 

levels in developing countries. As two family planning 

researchers (Mauldin and Berelson, 1978) have noted 

currently we have no alternatives to change fertility in 

poor countries, except for family planning effort. 

The contributions of this research project in the study 

of the independent effect of socio-economic development aii.d 

faaily planning efforts are several fold. First, the 

present study, utilizing a national nonfertility survey data 

set, serves to act as a cross-validation of Taiwanese 

fertility studies administrated by social scientists at the 

University of "ichigan and Taiwan Provincial Institute of 

Family Planning. Second, the development of an analytic 

model and its applications to the problem provides a model 

which can be used in other developing settings. Third, the 

statistical. model and the innovation of including micro- and 

macro-level variables in the estimation procedure have very 

important m.ethodological implications for future research 
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design. Demographers can use this statistical model to 

analyze secondary data from other developing countries. 

Comparison between empirical results can improve our 

knowledge cocerning the effectiveness of socio-economic 

development and faIRily planning efforts in many developing 

countries. 
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Appendix 1 

In order to conform vith other Taiwan fertility 

studies, the sample is confined to the individuals for their 

first marriage, who had a spouse and vere 18 to 50 years of 

age. The actual sa11ple that aet the above criteria is 963 

respondents. l listvise procedure was applied to the data, 

and 929 respondents were included in the analysis of 

covariance model (ABCOV) and regression aodel. For the non-

recursive aodel of Two-Stage-Least-Square (2SLS) estiJlation, 

since a siapler model is posulated and aale and female 

respondents are analyzed separately, 420 aale and 520 female 

respondents vere contained in the statistical analysis 

procedure. A list of the saaple distribution for (1) cities 

(2) prefectural cities (3) rural townships and (4) rural 

areas appears in Table lpp. 1.1. 
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Table lpp. 1.1. Saaple Distribution for Various 

Areas 

Saapling Unit Saaple Size 

Cities 319 

Prefecutral Cities 120 

Rural Townships 209 

Rural Areas 281 

Total sample 929 

-----------------------



Appendix 2 1 

Partitioning of the explained yariance (R squared) into 

several distinct parts was first developed in educational 

literature (Werts and Linn, 1969). Later, Alwin (1974) 

utilizes this technique in stratification studies to assess 

the college effects on individual socio-econoaic achievement 

and incoae. Recently, Knoke (1981) and his associates in 

the Institute of Social Research at Indiana Oniversity have 

introduced this technique in the organizational studies in 

differentiating the contextual effects on individual 

performance in voluntary associations. However, Duncan 

(1970) and Heise (1972) have also discussed this method in 

two separate articles. Generally speaking, all these 

articles and their statistical aanipulations reached the 

same numerical results. But, Werts and Linns• (1969) 

earlier aatheaatical solution is more coaplicated and 

cumbersome. The technique of partitioning of explained 

variance discussed in this research project wili follow 

Knoke•s (1981) mathematical and statistical solutions. 

1 In several private correspondences, Dr. David Knoke at the 
Institute of Social Research and Departaent of sociology at 
Indiana university in Bloomington has assisted ae in 
calculating the unique and joint variances in his 1980 
article. The following calculation is based on Dr. Knoke 1 s 
procedure. 
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suppose a contextual or multi-level fertility model is 

devleoped from a research project. This multi-level moael 

contains two levels of variables: they are individual 

(micro) and aggregated (aacro) varianles. variables 

incluaed in this multi-level model can be furtehr divided 

into different groups of variables. Similiar to the 

theoretical model developed in the present research project, 

three groups of variables are identified: they are 

contextual, background and intermediate variables. Suppose 

we show the diagram as follows: 

Intermediate Background 

Then the following areas correspond to the equation in Table 

App. 2.1. are: 

Equations Areas ----- ----
1. Intermediate A + B + D + E 
2. Background B + c + E + p 
3. Contextual D ... E + F + G 
4. Intermediate + 
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Background A + B + c + D + E + F 
5. Bac.ltgournd + 

Contextual B + c + D + D + F + G 
6. Intermediate + 

Contextual A + B + D + E + F + G 
7. Intermediate + 

Background + 
Contextual A + B + C + D + E + F + G 

Then to obtain the values for each of the seven segments in 

the Venn•s diagraa, it is a si•ple •atter to a utilize a 

series of siaultaneous equations to solve for the unknowns 

in the unique and joint variance fro• the appropriate 

equations. For example, to find area A, the unique 

contribution of the inter•ediate variables, subtract 

equation 5 fro• equation 1 (.298 - .243 = .055 for actual 

faaily size; .177 - .108 = .069 for desired family size; 

and .081 - .027 = .054 for attitude toward faaily planning). 

Similarly, to find area c, subtract equation 6 froa 7, and 

to find area G, subtract equation 4 fro• 7. 

Next, to find B, subtract froa equation 1 the val.ues of 

equation 3, a and c. Similarly, D =equation 1 - equation 2 

- A - G. And F = equation 7 equation 1 - c - G. Final.ly, 

since all components except B are now identified, one can 

obtain its value by subtracting them from equation 7. 
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Table App 2.1. Coefficients of Determination (multiple R 
Squared) for Regressions of Actual Family 
Size, Desired Faaily size and Attitude 
Toward Family Planning on Various 
combinations of Predictor variables. 

Endogenous Variables 

Equation Independent Variable A.FS DFS AFP ------- -------------------------~-----1. Intermediate .138 .1149 .061 
2. Background .232 .100 .014 
3. contextual .038 .023 .o 18 
4. Interllediate + Background .291 .170 .06b 
5. Back.ground + Contextual .243 .108 .021 
6. Intermediate + Contextual .154 .155 .075 
7. Intermediate + Bac.k.ground + 

Contextual .298 .177 .081 
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Factors Affecting Family Size Preference: The case 

of Taiwan, 1970 

by 

Wen Shan Yang 

(Abstract) 

In recent years, the debate concerning the independent 

effect of socio-econoaic development and faaily planning 

programs in reducing fertility rates in developing countries 

has generated many studies in the social science literature. 

The goal of this thesis is t.o advance our knowledge about 

the development and family planning proqraa arguments for 

developing countries. l multi-level theoretical model and a 

statistical estimation procedure were specially developed to 

aid in the analysis of this problem. A data set from a 

large-scale survey bJ Wol.f9ang L. Grich ting, ~ Islue 

sxs1e• !& Taiwan, was secured from the survey Research 

center at the University of ftichigan, Ann Arbor. 

ln Analysis of covariance Model (ARCOV) vas first 

applied to the data set. Results fro• the analysis show 

that within a residential area, individual differentials, 

socio-economic developaent, and family planning efforts 



demonstrate no significant relationship to actual fa.mily 

size. Furthermore, it is also deaonstrated that area socio-

economic developaent and faaily planning efforts have a 

smal1 independent effect on both desired f aaily size and 

attitude toward family planning. It appears it is the 

vectors of background and interaediate variables that are 

exerting a strong independent effect on these two endogenous 

variables. 

Since macro-indicators are iaplicitly coabined in the 

ANCOV aodel, a complete specification of the analytic mode~ 

includes both within individual differentials and area 

socio-econoaic developaent and faaily planning effort 

indicators. The variables are re-estiaated for the data set 

with the Ordinary Least Square (OLS) procedure. Results 

from the regression aodel and decoaposition procedure were 

consistent with the findings froa the ANCOY statistical 

model. However, with regard to the attitude toeard family 

planning equation, there is a strong independent effect of 

IOD acceptance rate on the endogenous variabie. The present 

finding is consisten.t with tvo other independent studies. 

The findings suggest that knowledge and use of 

contraceptives are highly associated with a favorable 

attitude toward fa.aily planning prograas. 

The analysis of covariance aodel (ARCOY) and aultiple 

regression models are based on the whole sample. A 



simultaneous effect fertility model is developed from the 

regression analysis and estimated for male and female 

respondents in the second stage of analysis. However, it is 

found that 1uale respondents are characterized with modern 

attributes and their fertility decisions are dif:ferent from 

fe11ale respondents. It is postulated that in the early 

stages of socio-economic development, aales benefit more 

from this transformation. This results from the tact they 

receive more education and participate in the modern sector 

of employment. on the other hand, it takes females longer 

to acquire the modern characteristics associated with 

education and higher participation in the modern employment 

sectors and then translate characteristics and value 

orientations into actual behavior. 

Results froa the present study tend to agree with 

family planning advocates who maintain that a family 

planning program is a facilitating factor for reaucing 

fertility rates in developing countries over short periods 

of time. The rate of adopting fami1y p1annin9 programs by 

male and female respondents should be estimated to respecify 

demographic transition models in future research. It i.s 

also recommended that population policies designed to 

intervene and change fertility levels in developing 

societies 

residuals 

must take into 

of traditional 

consideration the structural 

orientations as well as the 



provision of contraceptives for individuals. 
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