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This study emphasizes the impact of family planning 

program components on contraceptive prevalence in less 

industrialized countries. Building on Lapham and Mauldin's 

"Program Effort and Fertility Decline" framework and policy 

evaluation's theory, the author developed two models to 

examine the impact of family planning programs on 

contraceptive prevalence and fertility under the constraints 

of socioeconomic development and demand for family planning. 

The study employed path analysis and multiple regression on 

data from the 1982 program effort study in 94 less developed 

countries (LDCs) by Lapham and Mauldin and 98 LDCs of the 

1989 program effort study by Mauldin and Ross.' 

The results of data analyses for all data sets are 

consistent for the most part. Major findings are as 

follows: (1) A combination of program effort and 

socioeconomic development best explains the variation of 

contraceptive prevalence. (2) Among socioeconomic variables, 

female literacy exerts the strongest direct and indirect 

influences to increase contraceptive prevalence and indirect 

influence to decrease total fertility rate. (3) Christianity 



performs a significant role in reducing contraceptive 

prevalence. (4) Among program effort components, 

availability and accessibility for fertility-control 

supplies and services have the most influence on 

contraceptive prevalence. (5) When controlling for demand 

for family planning, female literacy and Christianity have 

expected and significant relationships with contraceptive 

prevalence. Availability and accessibility to fertility-

control supplies and services exerts a positive and 

statistically significant impact on contraceptive 

prevalence. Demand for family planning has a positive and 

statistically significant effect on program variables, 

availability, and contraceptive prevalence. (6) There is a 

strong inverse relationship between contraceptive use and 

fertility. Demand for family planning, program effort, and 

socioeconomic development influence fertility through 

contraceptive prevalence. The findings of this study 

suggest that governments in LDCs should give priorities to 

increasing female education and availability of 

contraception to effectively reduce fertility. 
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CHAPTER I 

INTRODUCTION 

This study focuses on the impact of family planning 

program components on contraceptive prevalence in less 

industrialized countries. One of the most serious problems 

currently facing the less industrialized countries is 

population growth. This growth, as indicated by high 

fertility rate, has serious negative economic, social, and 

political effects. It also affects public education, 

health, welfare, and the quality of the environment. For 

instance, rapid population growth slows down the growth of 

per capita income and tends to perpetuate inequalities of 

income distribution. It also holds down the level of 

savings and capital investment. In addition, rapid 

population growth increases demands for government services 

in health, education, and welfare (National Academy of 

Science 1971, 1-3). 

High fertility also affects families and couples in 

less industrialized countries. Although parents everywhere 

get pleasure and satisfaction from children, children 

involve costs in that parents spend time and money for 

childbearing and childrearing. Couples having more children 

than they had planned may derive less total satisfaction 
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than they would have if they had achieved their desired 

family sizes. In addition, children in large and low income 

families are least able to receive proper education and 

health services. Studies of family budgets consistently 

show that larger families spend proportionately more on food 

than on health and education (World Bank, 1984). 

Consequently, families in the less industrialized countries 

need governmental services that will reduce births and 

thereby reduce infant and child mortality, increase 

educational attainment, and broaden women' opportunities. 

Effective family planning services assure families that they 

can get improved access to, information about, and 

incentives for contraception so that they may enjoy better 

life chances and improved standards of living (World Bank 

1984, 51-54). If governments in less industrialized 

countries respond to the demand for family planning 

services, they may reduce negative socioeconomic effects of 

rapid population growth (Bongaarts, Mauldin, and Phillips 

1990). 

Almost all of the less industrialized countries have 

official policies either to reduce the population growth 

rate or to provide official support of family planning 

activities for other than demographic reasons (Nortman 

1982) . By 1980, 52 developing countries were providing 

family planning programs for demographic reasons. Sixty-

five developing countries were supporting family planning 



3 

for health or human rights reasons {Watson 1982). By 1985, 

95% of the developing world's population lived in countries 

that provided some support for family planning programs 

(Bongaarts, Mauldin, and Phillips 1990). 

Numerous studies have attempted to assess the 

contribution of family planning programs to fertility 

decline in developing countries {United Nations 1979, 1982, 

1985; Nortman 1982). These studies generally agreed that 

both socioeconomic development and organized family planning 

programs play significant roles in reducing the rate of 

fertility (Bongaarts, Mauldin, and Phillips 1990). Recent 

studies of the family planning-fertility link have reported 

a strong net effect of family planning programs on fertility 

(Bongaarts 1984; Cutright and Kelly 1981; Lapham and Mauldin 

1985a). Bongaarts, Mauldin, and Phillips (1990) also 

discovered that the joint effect of program effort and 

socioeconomic development substantially increased the role 

of family planning as a fertility determinant. A study of 

fertility policy and family planning in Arab countries 

(Faour 1989) found the same result. 

A priori, one would expect that a well' organized family 

planning program which is readily available to most 

populations would be more effective than a poorly organized 

program with limited coverage. A reasonable hypothesis 

derived from this expectation is that the success of family 

planning program in lowering population growth depends on 
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the quantity of the family planning services and the quality 

of their implementation. This suggests that we need good 

measurements of program quantity and quality to identify the 

most important components of effective programs. 

Unfortunately, there have been few efforts to quantify 

program input (Mauldin and Berelson 1978; Srikantan 1977; 

Lapham and Mauldin 1985a); and most analyses use crude 

measures or simply treat program input as a dichotomous 

variable (Mauldin 1983). Family planning programs are 

complex and diversified in their structure, organization, 

implementation, and evaluation. The integration of health 

projects into family planning programs, the increasing 

involvement of community-level leaders, and the blurring of 

public and private sectors in the provision of family 

planning services (Nortman 1982) lead one to conclude that 

the studies of the impact of family planning programs on 

fertility that focus solely on the net effects of programs 

are inadequate to identify those mechanisms of family 

planning program structure, implementation, and evaluation 

that affect fertility. 

As indicated above, this study focuses on the impact of 

family planning program components on contraceptive 

prevalence in less industrialized countries. The study uses 

the "program effort" index developed by Lapham and Mauldin 

(1985a) as the overall measure of family planning program 

effort. In this index, total program effort equals the sum 
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of four program components: the policies adopted and 

implemented; the activities carried out to provide family 

planning knowledge, supplies, and services; the availability 

and accessibility of fertility regulation methods; and the 

monitoring and evaluation of all of these. A recent study 

of program effort and fertility (Mauldin and Ross 1991) 

discovered that among the four program effort components, 

availability was the strongest component associated with 

fertility decline. Service-related variables were also 

closely associated with fertility indices, while policy 

variables and record-keeping components were weakly 

associated with fertility. 

Many previous studies have found that effective family 

planning programs occur most frequently in countries with 

high level of socioeconomic development. Further, empirical 

evidence shows that high contraceptive prevalence occurs in 

countries and regions with low levels of socioeconomic 

development (Freedman 1982). To assess the effect of 

program components, this study incorporates socioeconomic 

development factors to examine the influence of family 

planning program effort components on contraceptive 

prevalence under the socioeconomic conditions. For any 

family planning program to operate effectively or to 

evaluate its own impact, the extent and composition of the 

potential demand for services must be known (Westoff 1988). 

This analysis includes demand for family planning. The 
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World Bank (1984) has made an initial attempt to measure the 

demand for family planning in less developed countries 

(LDCs). The simplest direct measure of demand, based on 

surveys, is the number of respondents who say either that 

they "want no more children" or "want to delay pregnancy for 

one year or more." Respondents who want no more children or 

want to delay pregnancy for one year or more, but are not 

using contraceptives at the time of the survey, are assumed 

to have "unmet demand" for family planning services 

(Dwiyanto 1991, 2135). Westoff and Ochoa (1991a) estimate 

the total demand for family planning from the Demographic 

and Health Surveys (DHS) by summing current contraceptive 

users with women expressing an unmet need for family 

planning. 

An alternative measurement of demand for family 

planning is suggested by Easterlin, Wongboonsin, and Ahmed 

(1988) by using "motivation" as an excess of supply of 

children over the demand for children. Demand for children 

refers to desired family size whereas supply for children 

refers to the number of survival children parents would have 

if they did not deliberately limit fertility (Easterlin, 

Wongboonsin, and Ahmed 1988). According to their framework, 

if a couple has a higher desired family size than the 

current family size, they have no motivation to regulate 

fertility. On the other hand, a couple would have demand 

for family planning to practice contraception if failure to 
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do so will result in more children than their desired family-

size (Easterlin, Wongboonsin, and Ahmed 1988) . The demand 

and supply for children is also affected by the community 

norms and other characteristics of the environment in which 

a couple resides. This study prefers the total demand for 

family planning (Westoff and Ochoa 1991a) because it 

incorporates both current contraceptive users and women who 

have unmet needs for family planning services. 

Additionally, the constraints on the availability of data on 

supply of children in a cross-national analysis also 

rationalizes this selection. 

Statement of the Problem 

This dissertation attempts to examine the relationship 

between family planning program effort components and 

contraceptive prevalence in less industrialized countries. 

The questions addressed in this study are the following: 

1. What relationship exists between socioeconomic 

development and contraceptive prevalence? 

2. Does culture influence contraceptive prevalence? 

3. Do family planning programs strengthen the 

relationship between socioeconomic development, culture, and 

contraceptive prevalence? 

4. To what extent do family planning programs, 

socioeconomic development, and culture influence 

contraceptive prevalence when controlling for demand for 

family planning? 
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5. Which socioeconomic development variables influence 

contraceptive prevalence the most? 

6. What parts of program effort components influence 

contraceptive prevalence? 

Hypotheses 

The hypotheses of this study can be stated and tested 

as follows: 

1. Socioeconomic and cultural variables are correlated 

with contraceptive prevalence. 

2. Among socioeconomic variables, female literacy 

explains most of the variation in contraceptive prevalence. 

3. The combination of socioeconomic, cultural 

variables, and program effort can better explain the 

variation of contraceptive prevalence than either 

socioeconomic and cultural variables or program effort 

alone. 

4. Among the four components of program effort, 

service and service-related activities and the availability 

and accessibility of contraception have the strongest 

positive effects on contraceptive prevalence. 

5. Demand for family planning has a positive 

association with program effort variables and contraceptive 

prevalence. 

6. Demand for family planning and contraceptive 

prevalence are correlated with total fertility rate. 
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Operational Definitions 

The following terms are defined as they are used in the 

study: 

Socioeconomic development 

Socioeconomic development of cross-national analyses 

refers to demographic, social, and economic indicators of 

the studied countries in the analyses. These indicators are 

female literacy, per capita GDP, and percent of urban 

population. 

Culture 

Culture refers to the system of beliefs that guide 

behaviors. Religion is one factor of culture that 

influences reproductive behavior. In this study, a proxy 

measure for culture is religion which is a dichotomous 

variable with a score of 1 represents a country where 

dominant religion is Christianity and score of 0 represents 

others. 

Program effort 

Program effort refers to the sum of the policies 

adopted and implemented; the activities carried out to 

provide family planning knowledge, supplies, and services; 

the availability and accessibility of fertility regulation 

methods; and the monitoring and evaluation of all of these. 

Program effort is measured by Lapham and Mauldin's 30-item 

index (1985b, see Appendix A). 
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Demand for family planning 

Demand for family planning refers to the percent of 

current contraceptive users and non-users who say that they 

want no more children or want to delay pregnancy for one 

year or more (Westoff and Ochoa 1991a). 

Contraceptive prevalence 

Contraceptive prevalence refers to the percentage of 

married women at reproductive age currently using fertility 

control methods. The methods include male and female 

sterilization, pills, injections, IUDs, condoms, spermicide, 

foams, diaphragms; and traditional methods, such as 

withdrawal, rhythm, and abstinence (Lapham and Mauldin 

1985a, 1985b). 

Total fertility rate 

Total fertility rate is the average number of children 

that would be born to a woman, if she were to live to the 

end of her childbearing years (World Bank 1984). 

Data and Statistical Analyses 

The cross-national study involves 94 LDCs of the 1982 

program effort study by Lapham and Mauldin (1985a, 1985b) 

and 98 LDCs of the 1989 program effort study by Mauldin and 

Ross (1991). Data on program effort and contraceptive 

prevalence are from the 1991 Population Council data set 

which compiled basic variables on fertility, demographics, 

and program effort. 
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Data on female literacy rate and percent of urban 

population come from the World Development Report (World 

Bank 1985, 1991, 1992). Per capita GDP data are from the 

Industry and Development Global Report 1989/90 (UNIDO 1989). 

Data on religion are from the World Quality of Life 

Indicators (Schumacher, Sevrens, O'Donnell, Torrence, and 

Carney 1989). 

Data on demand for family planning-1982 are from the 

sum of current contraceptive use and the high estimate of 

unmet need for contraception in the World Development Report 

(World Bank 1984). Data on demand for family planning-1989 

are from the Demographic and Health Surveys (Westoff and 

Ochoa 1991a). 

Data on total fertility rate come from the World 

Development Report (World Bank 1986, 1992). 

Variables 

The variables in this study are the following: (1) 

Endogenous variable: total fertility rate; (2) Mediating 

variables: contraceptive prevalence, program effort, and 

demand for family planning; and (3) Exogenous variables: 

female literacy, per capita GDP, and urban population 

(socioeconomic variables), and religion.1 

lData, variables, and their sources are presented in 
Appendix C. 
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Data Analysis and Statistical Procedures 

Step 1: Collected data are encoded into the computer 

program. 

Step 2: Preliminary correlation analysis of data is 

performed to identify the multicollinearity among the 

independent variables. 

Step 3: Data are analyzed by multiple regression and 

path analysis. 

Path analysis provides a number of benefits to policy 

research because of its capacity to go beyond associative 

reasoning and its assistance in clarifying causal thinking. 

In addition, path analysis enhances the opportunity to 

develop and test causal models that can help analysts 

understand precisely how social or political forces go about 

shaping policies. It compels analysts to portray the 

underlying causal model in a diagrammatic fashion; provides 

them an overall estimation of the explanatory value of a 

model; assists them to identify spurious relationships; and, 

most importantly, it permits analysts to test and compare 

the relative influence of both direct and indirect causal 

paths in the determination of the dependent variable (Dye 

and Pollack 1975). Thus, path analysis forces a sharpening 

and testing of both logical and empirical bases underlying 

programmatic causal claims. 
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Significance and Contribution of the Study 

This study focuses on the critical social setting and 

program effort factors which determine the effectiveness of 

population policy and programs in less industrialized 

countries. The study will achieve the following empirical 

and theoretical objectives: 

1. Test a causal model of fertility determinants and 

clarify the mechanisms and critical factors that affect 

contraceptive prevalence. In doing so, the study may refine 

the theory of fertility determinants. 

2. Focus on the internal mechanisms of the program 

effort variable. This focus may improve our understanding 

of the interrelationships between family planning program 

effort components and how various components influence 

contraceptive prevalence. 

3. Emphasize both the percentage of variance explained 

and the unstandardized beta coefficients of parameters. 

This will fill the methodological gap that most previous 

analysts in program effort neglected. 

4. Apply the policy implementation and evaluation 

central to policy and public administration' fields in the 

area of family planning. This requires an interdisciplinary 

study that uses different fields by using overlapping 

theoretical concepts as well as theories. 

5. Contribute to the future application and 

implementation of family planning programs. Program 
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managers may take a shortcut in family planning policy and 

implementation by emphasizing only the program components 

that strongly affect fertility control, which would increase 

the efficiency and effectiveness of future policy 

implementation. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

The primary objective of this study is to identify the 

impact of family planning programs on contraceptive 

prevalence. To this end, I first discuss the theoretical 

foundation of fertility, its determinants, and relevant 

research findings. I then review policy evaluation and 

impact analysis literature to provide theoretical and 

methodological backgrounds of policy evaluation. Finally, I 

review family planning program effort and fertility research 

findings. 

Theories of Fertility 

Fertility refers to the actual reproductive 

performance, as measured in live births of a woman, a 

couple, or a population (Ross 1982, 240). Explanations of 

fertility determinants and decline rely on theories proposed 

by social scientists to disentangle the relationships 

between population, social change, and economic development 

(Srikantan 1977, 3). In the past, the classical demographic 

transition theory and the threshold hypothesis gained 

importance in explaining fertility decline. Recently, new 

observations in both the West and LDCs have challenged these 

two theories (Freedman 1982, 259). A closer look at these 

15 
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theories lay foundations for understanding theories of 

fertility decline. 

Theories of Fertility Decline. 

Classical demographic transition theory. 

This theory was elaborated about 50 years ago as a 

generalization of European demographic history (Srikantan 

1977). Notestein (1945, 39) first attempted to explain 

fertility decline by arguing that fertility in pre-modern 

society had been kept high only by the maintenance of 

"religious doctrines, moral codes, law, education, community 

customs, marriage habits, and family organizations." 

Fertility is high in poor, traditional societies because of 

high mortality,, lack of individual advancement opportunity, 

and the economic value of children. As modernization and 

urban industrialization emerge, socioeconomic factors 

change. Individuals can make use of new opportunities that 

come with changes in socioeconomic status (Caldwell 1982). 

Thus, industrialization and economic development, and 

concomitant increases in urbanization, income, and social 

mobility are the primary structural factors responsible for 

fertility decline (Singh and Casterline 1985). Classical 

theory sees changes in the function of the family and 

perceptions of costs and benefits of children as the 

necessary consequences of developmental changes that lead to 

a desire for fewer children. Freedman (1982) further 
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explained these causal relationships as follows: 

The changes in macrodevelopmental variables--
urbanization, industrialization, literacy, and the 
like--resulted in a shift from major dependence on 
relatively self-contained local institutions to 
dependence upon larger social, economic, and 
political units. Such a shift implies a change in 
the division of labor from one in which the family 
and local community are central to a larger 
complex in which the family gives up many 
functions to larger, specialized institutions. . . 
. As units of interdependence expanded and took 
over familial functions, the benefits and 
satisfactions derived from numerous children 
lessened. The cost of children increased, partly 
because they interfered with new, non-familial 

. activities and partly the improving standards of 
living . . . . Many satisfactions . . . were more 
likely to be derived from investing in fewer 
children than in more children under new 
conditions (Freedman 1982, 259). 

This classical demographic transition theory has been 

challenged by research findings of several empirical studies 

in Europe and LDCs (Coale 1973; Teitelbaum 1975). In 

Europe, the patterns of developmental conditions have turned 

out to be quite varied. Countries began their fertility 

declines about the same time, though they had wide 

differences in industrialization and urbanization. 

Moreover, subregions with similar common culture but 

different developmental levels tended to have similar 

patterns of fertility decline. Thus, European evidence 

shows that cultural groupings often relate to fertility in 

ways that general sociostructural factors central to 

demographic transition theory have not yet explained. In 

addition, empirical studies in LDCs indicated similar 

pictures. A number of countries with limited developmental 
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changes and with overwhelmingly poor and rural populations 

experienced high levels of fertility decline (Freedman 

1982) . These countries also encountered a dramatic decline 

in mortality because of the discovery of antibiotics, 

massive public health programs, and the elimination of 

localized famine. Moreover, these situations occurred 

although these countries did not experience major economic 

development or social change (Srikantan 1977). 

The threshold hypothesis. 

Another theory receiving attention in the area of 

fertility as related to social and economic development is 

the threshold hypothesis. The threshold hypothesis is an 

attempt to link demographic transition with concurrent or 

preceding economic development and social change (Srikantan 

1977). In 1965, a United Nations publication directed 

researchers' attention to the importance of changing 

conditions that lead to fertility decline at a point 

identified as the "threshold" (Caldwell 1982). According to 

this hypothesis: 

In a developing country, the fertility is 
initially high. Improving economic and social 
conditions are likely to have little if any effect 
on fertility until a certain economic and social 
level is reached; but once that level is achieved, 
fertility is likely to enter a decided decline, 
and to continue downward until it is again 
stabilized on a much lower plane (United Nations 
1965, 143). 

The threshold hypothesis shares similar assumptions 

with the demographic transition theory, in that fertility 



19 

declines are related to declines in mortality and to changes 

in socioeconomic institutions, social values, and norms. 

However, the threshold hypothesis differs from the 

demographic transition theory in many respects. The 

threshold hypothesis does not formulate a rigid causal chain 

between fertility and concomitant variables; nor does it 

assume that the final balance of population should be 

secured by a single transition. The threshold pattern can 

vary from region to region, depending on cultural and social 

institutions (Srikantan 1977). Thus, the United Nations 

study (1965, 143) concluded that "fertility levels might . . 

. be due . . . at least partly to culturally determined 

circumstances affecting the interactions between fertility 

and economic and social changes." 

Many scholars (Kirk 1971; Srikantan 1977) have applied 

the threshold hypothesis to study fertility. A common 

problem of the threshold hypothesis is that it is difficult 

to determine whether the decline in fertility is 

attributable to a single or to a group of socioeconomic 

variables. Moreover, the hypothesis has failed to specify 

the kinds of changes necessary for couples to alter their 

fertility behavior and it has failed to explain why such 

alterations take place (Caldwell 1982). 

Theories of Fertility Determinants 

Contemporary studies on fertility determinants are 

divided into two categories: macrodeterminants, which used 
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aggregate data by countries or by regions within a country; 

and microdeterminants, which used data collected from 

individuals and households (Jones 1982). 

Studies of macrodeterminants of fertility relied 

heavily on the assumptions of the demographic transition 

theory which attempted to explain the long-term shift from a 

high fertility-high mortality regime to a low fertility-low 

mortality regime by attributing the reduction in fertility 

to the development of modern technology, industrialization, 

and urbanization along with the awareness of the influences 

of other social changes (Nag 1983). In these analyses, a 

measure of fertility is estimated as a function of some 

indicators of social, economic, and political development. 

These variables usually include proportion of male and 

female labor force in non-agriculture, proportion living in 

urban areas, per capita income, literacy and educational 

levels, primary and secondary school enrollment, life 

expectancy, infant mortality, hospital beds, and the like 

(Nag.1983). The results of regression analyses often reveal 

negative correlations between development indicators and 

fertility. Certain indicators of socioeconomic development 

are consistently correlated with low rates of fertility. 

Among these are high rate of female literacy, high per 

capita consumption of energy, high rate of urbanization, low 

rate of infant mortality, and high per capita income 

(Birdsall 1977). Another important variable in reducing 
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fertility is the support of government for family planning 

programs. Such support is, in part, the result of 

socioeconomic development in developing countries (Mauldin 

and Berelson 1978). Studies of family planning programs and 

fertility (Lapham and Mauldin 1985a) revealed that family 

planning programs strengthen the relationship between 

socioeconomic settings and measure of fertility. 

The macrodeterminants analyses face difficulties in the 

interpretation of results. Cross-sectional studies that 

analyze data from different countries or different regions 

within a country at one point in time do not adequately 

reflect what has occurred within countries or what will 

occur over time (Birdsall 1977). For instance, a cross-

national study conducted by Janowitz (1973) that estimated 

trends in fertility as a function of trends in socioeconomic 

indicators found no particular relationship over time 

between change in fertility and change in socioeconomic 

indicators. 

Another difficulty is that the macrodeterminants 

approach itself "cannot elucidate the specific mechanisms 

through which changes in gross indicators over time, or 

differences in gross indicators across countries, influence 

the fertility of individuals" (Birdsall 1977, 81). 

Moreover, studies of macrodeterminants may suffer from many 

methodological problems: small and poorly defined samples, 

omission of some critical factors which leads to 
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specification errors, inadequate statistical controls with 

the possibility of spurious results, multicollinearity 

between socioeconomic development variables, and no time lag 

variables for causal impact (Cutright and Kelly 1980). In 

order to understand how individuals make fertility 

decisions, analysis of data collected from individuals 

(microdeterminants analysis) is necessary. 

Studies on microdeterminants of fertility have focused 

on at least one of three basic conceptualizations of 

fertility decision making. These conceptualized models are 

the sociological model, the economic model, and the 

socioeconomic model (Jones 1982). 

Sociological model. 

The root of general conceptualization of the 

sociological model is demographic transition theory, which 

views decline in fertility as a function of socioeconomic 

indicators such as income, education, occupation, urban or 

rural residence, and the like. Many empirical studies have 

found a negative correlation of fertility to socioeconomic 

indicators (Glass 1967; Dow 1971; Simon 1974; Freedman and 

Berelson 1976). However, some empirical studies have found 

partial reversals of inverse relationships of income, 

education, and occupation to fertility (Ridker 1976; Heer 

1966; Hicks 1974). Moreover, the sociological theory fails 

to identify the causal mechanisms that underlie the 

relationship between socioeconomic indicators and fertility. 
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Thus, researchers seek other intervening factors that may-

link these macro variables to reductions in fertility 

(Birdsall 1977). Two such efforts are the "intermediate" 

(Davis and Blake 1956) and "proximate" (Bongaarts 1978) 

approaches to fertility. 

The proximate determinants of fertility are the 

biological and behavioral factors through which social, 

economic, psychological, and environmental variables affect 

fertility {Bongaarts 1978). Fertility, in this perspective, 

is determined by a set of intermediate variables, with 

socioeconomic development, in turn, operating only 

indirectly through these intermediate variables (Nag 1983). 

The following diagram (Bongaarts 1982, 276) summarizes these 

relationships: 

Social, economic, 
psychological, > Proximate > Fertility 
environmental determinants 
variables 

The proximate factors include variables such as the 

extent of exposure to intercourse, fecundability, duration 

of postpartum infecundability, spontaneous intrauterine 

mortality, sterility, and the use of deliberate fertility 

control (Easterlin and Crimmins 1985). Bongaarts (1978) 

concluded from his analysis that among 11 proximate 

determinants in his study, proportion married, 

contraception, induced abortion, and lactational 

infecundability explain most of the fertility differentials 

among populations. 
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Based on Davis and Blake's model, Ronald Freedman 

(1975, 15) reproduced the sociological model of fertility-

levels. His model hypothesized that environmental factors--

social and economic structures-- influenced fertility via a 

series of intermediate variables (e.g., age at marriage, 

practice of contraception). The effects of environmental 

factors on intermediate variables are mediated through 

changes in social norms (e.g., belief about the appropriate 

age to marry). Thus, this framework helps systematize the 

study of sociological factors on fertility and draws 

attention to the existing influence of intermediate 

variables on fertility that many analysts have neglected 

(Jones 1982). 

In sum, demographers and sociologists have provided a 

broad descriptive framework and a number of "ad hoc" 

explanations of fertility. This broad conceptual framework 

as well as partial explanation is useful to explain the 

traditional relationship of fertility and sociological 

indicators. However, the framework cannot explain the 

deviant relationships other studies have found. Recently, 

economists have contributed new ideas and approaches to the 

study of fertility. 

Economic model. 

According to the economic model, a family treats 

children as investments and consumer goods (Sqhultz 1974). 

Fertility is the result of rational economic choice that 
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maximizes its utility in consumption as well as in 

allocating human time and goods in the production activities 

of the household (Jones 1982). The demand for children is 

seen as depending on the household's balancing of its 

subjective tastes for goods and children against the 

external constraints of price and income (Easterlin and 

Crimmins 1985). Though increased income may increase demand 

for children, the price or substitution effect reduces the 

demand for children by increasing the price of children 

relative to other goods. The price effect operates mainly 

through the opportunity cost of the mother with increased 

education and employment opportunities. In addition, as 

income increases, parents may choose higher quality, children 

rather than greater quantity and devote their time and 

income to children's health and education (Birdsall 1977). 

Thus, the demand for child services can be satisfied with 

fewer, but higher quality, children. 

This economic model of demand theory was attacked on 

the assumptions of rationality and utility-maximization. 

These assumptions are analytically convenient but not quite 

practicable in that decisions about having children may be 

sequential and the goal of family size may stabilize only 

after childrearing has begun (Jones 1982). 

Another important difficulty of demand theory is its 

neglect of the supply side. Demand theory ignores important 

constraints on the supply side, such as physiological or 
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biological factors (Easterlin 1978) that prevent couples 

from attaining their desired number of children . Further, 

economic models also skip over the sociologically 

intermediate factors that may have influenced individual 

decisionmaking for the desired number of children (Jones 

1982) . 

Additionally, the .economic theory of fertility may not 

be able to explain fertility in some LDCs, especially the 

low-income countries. In these countries, child-care 

assistance is available in the household from older children 

or relatives so that the mother's opportunity cost is 

minimal. Thus, the child's role as a consumer durable may 

be outweighed by its role as a producer and as a source of 

security for the future (Jones 1982). Hence, it seems 

reasonable that the integrated approach of both economics 

and sociology would better explain fertility than either 

theory alone. 

The socioeconomic approach. 

Leibenstein (1974; 1975) initially attempted to combine 

the economic and sociological theories of fertility. His 

theory is based on the notion that economic changes, such as 

the sharp rise in a family's income, influence the social 

status of a family. Consequently, the tastes for children 

as well as other goods and services also change. The costs 

raising children are related to the socioeconomic 

reference group of parents. Easterlin (1978) followed 
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Leibenstein in attempting to develop an integrated theory of 

fertility. Easterlin singled out one subset of proximate 

fertility determinants: demand for children, supply for 

children, and fertility regulation cost. In his theory, 

social development (modernization variables) impinge 

directly on demand, supply, and regulation cost, including 

other proximate determinants of fertility. These factors, 

in turn, shape the trend in use of deliberate fertility 

control and fertility (Easterlin and Crimmins 1985). In 

addition, a couple's motivation for fertility control 

affects the use of contraception. If supply falls short of 

demand, couples have no motivation to regulate fertility. . 

On the other hand, if the potential supply exceeds demand of 

children, parents will be motivated to limit their fertility 

to avoid a loss of well-being due to unwanted children. That 

is, the greater the excess of supply over demand, the 

greater the motivation for fertility control. Easterlin and 

Crimmins (1985) empirically tested this theory by analyzing 

data from the World Fertility Survey (WFS) for two 

countries, Sri Lanka and Colombia. They found that the 

motivation for fertility control, measured by the excess of 

the supply over the demand for children, best explained the 

use of fertility control in competition with other 

variables. Regulation cost, measured by the proximity to 

family planning outlets, also affected fertility control. 

Demand and supply for children and regulation costs were 
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sensitive to modernization variables. In addition, 

Easterlin and Crimmins (1985) also applied this model to 

aggregate data from the Indian State of Karnakatan and the 

nation of Taiwan and found consistent results. 

Following Easterlin (1978), Bulatao and Lee (1983) and 

the Panel on Fertility Determinants of the United States 

National Academy of Science conceptualized a model of 

fertility determinants by including all factors affecting-

fertility and decision content in the model. According to 

their work, the decision content factors influence fertility 

through three channels: demand, supply, and regulation cost. 

Demand category includes family size desires and values or 

disvalues of children. Number of surviving children without 

deliberate limitation of family size falls in the supply 

category. The regulation cost category refers to subjective 

costs of regulation for access and use of fertility control. 

In addition, changes in decision content tie to changes in 

socioeconomic settings. Further, an appropriate design of 

communication also accommodates the changes in decision 

content (Bulatao and Lee 1983). 

The comprehensive model of fertility determinants as 

developed by the Panel on Fertility Determinants of the 

United States National Academy of Science (Bulatao and Lee 

1983) seems to capture all important conceptualizations 

about fertility. However, the complete model was not fully 

verified by empirical studies because of its complexity. 



29 

More studies are needed to test the overall causal 

relationships and explanatory power of this framework. 

Review of Related Research Findings 

During the past three decades, there have been a 

significant number of researches on the determinants of 

fertility. Such studies have been conducted at both macro 

and micro levels of analysis. This review presents the 

major research findings at the cross-sectional level on 

socioeconomic and cultural setting variables, particularly 

the variables used in this research. 

Industrialization. 

Fertility decline is influenced by industrialization, 

more precisely by compositional changes in the labor force 

involving a shift from agricultural to industry (Richards 

1983). Typical measures of industrialization are proportion 

of males employed in agriculture and proportion of labor 

force in agriculture. Hermalin (1978) finds a positive 

relationship between the proportion of males employed in 

agriculture and the rate of fertility decline in Taiwan. 

Entwisle and Winegarden (1981) find an inverse relationship 

between labor force and total rate of fertility using cross-

national data. Mauldin and Berelson (1978) also find a 

positive association between proportion of males employed 

outside agriculture and fertility decline. 
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Income. 

Rising incomes are expected to increase fertility 

(Richards 1983). However, higher income may be associated 

with increases in the value of time, especially the mother's 

time. This may lead to lower fertility. The typical 

measurements of income are gross national product (GNP) per 

capita, gross domestic product (GDP) per capita, and 

personal income. Mauldin and Berelson (1978) find a 

positive relation between the level of GNP and fertility 

decline. Tsui and Bogue (1978) find that the estimated 

coefficient of income from regression analysis varies 

depending on what other variables are included in the 

equation. 

Urbanization. 

Urbanization leads to fertility decline because of 

higher costs of children in urban areas and changes in life 

styles (Richards 1983). Urbanization also increases 

opportunities for work and education, particularly for 

women. This leads to delayed marriage and increased costs 

of childbearing (Tsui and Bogue 1978). Typical measures of 

urbanization are the percent of population living in urban 

areas, distance from the nearest city, and density. Tsui 

and Bogue (1978) find that percent urban is negatively 

related to fertility in Africa and Latin America, but 

positively related to fertility in Asia. Hermalin (1978) 

finds that population density in Taiwan is negatively 
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related to total fertility rate. Rodriguez and Cleland 

(1980) find that the total fertility of rural residents, 

even after controlling for education and income, exceeds 

that of urban dwellers in all World Fertility Survey 

countries. Zhou (1991) also finds a negative association 

between urbanization and fertility in China. 

Education. 

Increased education of the adult population leads to 

fertility decline because of increased value of time and 

rising opportunity costs that come with increased education. 

In addition, education may lead to later marriage (Richards 

1983). General measures are male and female educational 

attainment, median education of adult population, and 

percent literate. Typically, female education tends to be 

significantly associated with fertility decline. A negative 

association between female education and realized fertility 

is one of the most common findings of fertility research on 

many different societies (Singh and Casterline 1985). 

Hermalin (1978) finds that female educational attainment is 

negatively related to the total fertility rate. Entwisle 

and Winegarden (1981) find an inverse relationship between 

percent literate and fertility. The results of the World 

Fertility Survey (Cleland and Hobcraft 1985) indicate that 

the average number of children per woman declines as the 

woman's level of education increases. Zhou (1991) also 

finds a strong negative association between educational 
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level and fertility level in China. 

Mortality. 

Falling mortality leads to fertility decline because 

parents value surviving children, not births. Increasing 

the probability of child survival also increases the 

expected returns from investment in child quality as opposed 

to child quantity, thereby lowering fertility (Richards 

1983) . Typical measures are infant mortality, the crude 

death rate, and child survival rate. Hermalin (1978) finds 

a moderate positive relationship between child mortality 

four years earlier and the total fertility rate. Mauldin 

and Berelson (1978) find that both high levels of infant 

mortality and low levels of life expectancy are inversely 

associated with fertility decline. The finding of the World 

Fertility Survey (Cleland and Hobcraft 1985) also shows a 

positive relationship between infant mortality and 

fertility. 

Culture. 

There is a general consensus that all aspects of 

fertility and family planning programs are profoundly 

affected by culture, which is the system of beliefs that 

guide behavior (Freedman 1987). Religion is one factor of 

culture that influences reproductive decisions (Warwick 

1988) . Catholicism and Islam are often cited as important 

determinants of fertility. A cross-national study by 
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Boulier (1985) reveals the significant positive regression 

estimates of Catholicism and Islam on crude birth rate. 

However, when total fertility rate is the dependent variable 

in the regression equation, only the Islamic coefficient 

remains statistically significant. In addition, Cutright 

and Kelly (1980) in their 117 cross-national study find that 

Islamic culture, measured by the percent of population 

claimed by Islam, has a significant positive relationship " 

with crude birth rate. The 19 85 Contraceptive Prevalence 

Survey in Bangladesh (Mitra 1987) reported that only 7.2% of 

female respondents cited religion as the reason for not 

using contraceptives. An in-depth study of religious 

opposition to family planning in Bangladesh by Bernhart and 

Uddin (1990) indicated that the data on religion as a 

detrimental factor to family planning have been overstated. 

Bernhart and Uddin (1990, 291) suggest that "perhaps the 

women did not wish to divulge their own motives for not 

practicing family planning and found in religious opposition 

a socially acceptable way to foreclose discussion of the 

topic." 

In sum, the results of regression analyses of 

socioeconomic and cultural settings often reveal a negative 

association with fertility. Indicators that consistently 

correlated with fertility are female literacy, GNP per 

capita or GDP per capita, per capita consumption of energy, 

urbanization, and infant mortality (Birdsall 1977). 
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Recently, several studies attempt to evaluate the 

contribution of family planning policy on fertility. Such 

studies (Lcipham and Mauldin 1985a, 1985b, Mauldin and Lapham 

1987; Mauldin and Ross 1991) indicate that family planning 

programs strengthen the association between socioeconomic 

factors and fertility. 

Family Planning Programs and Policy Evaluation 

In order to evaluate the effectiveness and contribution 

of family planning programs on fertility, a brief discussion 

on policy process and policy evaluation would provide a 

useful foundation for assessment of the impact of family 

planning programs on fertility. 

Public Policy and Policy Evaluation 

Typically, policy is the outcome of the interaction 

process among a variety of governmental and nongovernmental 

actors. The policy process involves many chains of 

activities starting with agenda-setting, in which problems 

in society come to the attention of government. Once the 

government has acknowledged the problem, it must discuss the 

issue, identify goals, and specify its plan to accomplish 

those goals. At this stage of policy formulation and 

legitimation, a government establishes policy statements 

containing the goals and plans that are the results of 

negotiation and compromise between competing views of the 

issues involved. Once the government has selected a plan of 
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action and established a program, then program 

implementation takes place through specific agencies to 

convert program resources into actions. The operation of a 

program may have some impact on society. Several kinds of 

assessment or evaluation can take place to detect the impact 

of program operation (Ripley and Franklin 1991). 

Evaluations may be undertaken for a variety of reasons: for 

management and administrative purposes, for assessments of 

the appropriateness of program changes, and for identifying 

ways and means to improve service delivery. (Rossi and 

Freeman 1982). These assessments and evaluations may lead 

to decisions on the future of policies and programs (Ripley 

and Franklin 1991). Thus, program evaluation entails the 

use of scientific methods to measure the implementation and 

outcomes of programs for decisionmaking purposes (Rutman 

1984). 

For evaluation purposes, it is necessary to distinguish 

between the significant elements of a program: components, 

outputs, and outcomes. Typically, a program can be broken 

down into several components. Analysts should focus on the 

components that would be suitable for evaluation. The "rule 

of thumb" is to select components that could be linked to 

their goals and objectives (Rutman 1984). Program outputs 

are the results of the implementation of a program, e.g., 

services delivered by the program. The consequences of 

program outputs that affect people and society are program 
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outcomes (Nachmias 1980). 

Types of Policy Evaluation 

With the growth of policy evaluation activities, three 

distinct but interrelated types of policy evaluation 

emerged: process evaluation; efficiency analysis (cost-

benefit and cost-effectiveness analyses), and impact 

evaluation. 

Process evaluation. 

Primarily, process evaluation is concerned with whether 

a particular policy or program is implemented, according to 

its stated guidelines or goals. Process evaluation 

generally focuses on whether a specific policy or program 

has been directed at a specified target population or 

specified target area. In addition, it centers on whether 

various practices and program efforts are undertaken as 

specified in the program goals (Lerner 1975). Process 

evaluation is significant because many programs are not 

implemented as they were designed and that some program 

goals are drastically revised and even negated during 

implementation (Nachmias 1980). 

Efficiency analysis. 

Efficiency analysis is the principal analytical 

framework used to evaluate policy resource allocations and 

expenditure decisions. It is concerned with relating costs 

to program results to ensure that resources are put to their 
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most valuable uses (Stokey and Zeckhauser 1978). Cost-

benefit analysis differs from cost-effectiveness analysis in 

that in cost-benefit analysis, both program inputs and 

outcomes are measured in monetary terms, whereas in cost-

effectiveness analysis, inputs are estimated in monetary 

terms and outcomes are measured in terms of actual units of 

outcomes (Johnson and Pierce 1975). The desirable program 

is the one that produces the most beneficial outcomes with 

the least costs. Though efficiency assessments provide 

useful frameworks for policy evaluation, they have various 

drawbacks. With regard to costs, problems arise when 

program outputs, especially for social programs, may not be 

measured in monetary terms. Although basic program inputs 

can be identified (e.g., manpower cost and cost of 

supplies), there is inconsistency in the coverage and an 

absence of a standard measurement of program outputs 

(Sirageldin, Salkever, and Osborn 1983). 

Impact evaluation. 

Impact evaluation gauges the extent to which a program 

causes changes in the desired direction in a target 

population. At the heart of impact evaluation lies the idea 

of causality, the notion that a policy is expected to 

produce a change in the target population in the direction 

and magnitude intended by policymakers. Causality, however, 

cannot be observed directly, but only can be inferred 

(Nachmias 1980). The impact evaluation becomes a process of 
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causal inference-making (Roberto 1975) through impact models 

and systematic methods of measuring and testing such models. 

Policy Evaluation Designs 

Inevitably, the search for cause-and-effect relations 

leads to evaluation design. The simplest and most credible 

way to infer causality is to compare what actually happened 

to what would have happened if policy had not been 

implemented, assuming other things had been exactly the 

same. However, it is almost impossible to empirically 

assess what would have happened if no policy were 

implemented. Consequently, alternative methodological and 

statistical procedures have been developed to infer 

causality. Three general types of research design are used 

for inferring cause-and-effect relations between program 

variables and their target variables: experimental, quasi-

experimental, and structural equation models (Nachmias 

1980). 

Experimental design. 

Experimental design provides the most powerful and 

credible way to infer the causal effect of program variables 

(Roberto 1975) . It allows the researcher to have control 

over the experimental stimulus, the experimental and control 

groups, and the environments where the experiment occurs. 

Most often, the experimenter randomly assigns a fairly large 

group of observed subjects into experimental and control 
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groups (Mohr 1988). The researcher infers causality if he 

can argue that the manipulation of the experimental stimulus 

caused the experimental and control groups to differ in the 

predicted direction with respect to the independent variable 

(Johnson and Joslyn 1986). Despite the usefulness of causal 

inference, experimental design has some practical 

limitations to policy evaluation. The first limitation 

centers on the impracticality of introducing experimental 

procedures within an applied research setting. For 

instance, program administrators feel reluctant to randomly 

assign individuals to program variations because it is 

perceived as inhumane. The second limitation is the 

inability of experimental design procedures to evaluate the 

total policy impact because they overlook many key aspects 

of program operation vital to an overall assessment of 

program performance. The last criticism cites the limited 

generalizability of experimental results to nonexperimental 

settings because the real world is not structured like an 

experiment. Moreover, the operation of most social programs 

is an evolutionary process. The necessity of design 

stability in experimental research precludes application 

within the dynamic environments of changing personnel, 

participants, and program constraints (Scioli and Cook 

1975). Public programs are not always applicable to 

straightforward experimental design because political, 

ethical, financial, and implementational considerations 
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frequently prevent the application of randomization and 

experimental design. 

Ouas i-experiment. 

The term "quasi-experiment" is sometimes used to 

describe a wide range of designs without randomly selected 

comparison groups (Rossi and Freeman 1982) . A quasi -

experiment is developed for situations where a true 

experiment is impracticable. This design involves 

approximating some, but not all, of the control mechanisms 

embodied in the experimental design. Although the design 

allows some bias into investigation, it is usually known 

beforehand where the contamination occurs. The quasi-

experimental designs that have proven useful in evaluation 

research are time-series, multiple time-series, and 

nonequivalent, control-group (Nachmias 1980). The time-

series design provides sequential assessment of a program 

before, during, and after implementation. The multiple 

time-series design is an extension of the time-series design 

by staging the implementation of a program over an extended 

period of time so that a comparison group is established for 

control purpose. The nonequivalent, control-group design 

closely approximates the experimental design with the 

exception that it uses a comparison group that has not been 

randomly selected (Nachmias 1980). 
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Structural equation model. 

Structural equation models rely on multivariate, 

statistical data analysis to infer cause-and-effeet 

relations. Statistical manipulation and control mechanisms 

compensate for the inability to manipulate program variables 

physically and randomly. Theoretical causal models are 

typically constructed, and statistical techniques such as 

multivariate regression or path analysis are used to test 

and assess the congruence between a model and the data. If 

the model proves to be inadequate, additional variables are 

added, or the entire model can be modified. In addition to 

an overall estimation of a model's adequacy, structural 

equations permit the estimation of the direct and indirect 

effects that one variable exerts on another. Thus, direct 

and indirect effects help the researcher to understand the 

operative causal mechanism of a program (Nachmias 1980). 

Family Planning Programs and Fertility: Impact Evaluation 

In recent years, a number of studies have attempted to 

examine the impact of family planning programs on fertility. 

Conceptually, the best measure of accomplishment of a family 

planning program would be the difference between the 

reduction in fertility produced by the program and what 

theoretically could be achieved in the given socioeconomic 

conditions. This measure is impossible to estimate at 

present because family planning programs always occur under 

the constraints of socioeconomic settings. In reality, it 
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is impossible to measure program impact that excludes 

socioeconomic influences. Therefore, program achievement is 

judged in terms of intermediate outputs measured by 

acceptance rates, continuation rates, or contraceptive 

prevalence (King 1974). 

The measure of program output as acceptor rate is easy 

to obtain, however it has some drawbacks. First, data on 

acceptors are normally provided by limited surveys and often 

do not provide reliable national figures. Second, acceptor 

rate does not take into account the continuation rate of 

acceptors who continue to use contraceptive methods for a 

given duration after acceptance. Third, in the absence of 

the official family planning program, some acceptors would 

have obtained supplies or utilized other means of fertility 

regulation from other sources (King 1974). For these 

reasons, contraceptive prevalence is preferable because it 

combines the net result of acceptance and continuation rates 

in the past rather than either acceptors or continuation 

rate alone (Ross 1982). 

Drawbacks of Efficiency Analysis on Family Planning Programs 

In assessing the effect of family planning programs, 

the ideal program should not only achieve high levels of 

output, it also must perform efficiently. The level of 

output should be obtained with the minimum use of scarce 

resources. For this reason, program administrators may have 

to take cost-effectiveness and administrative efficiency 
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into consideration. 

Cost-benefit analysis compares the present value of the 

cost input of a project with the present value of benefits 

that the program is expected to provide in monetary terms. 

A common approach of cost-benefit analysis in the studies of 

family planning programs has been to compare the costs of 

the program to the projected savings realized in health or 

education costs (Birdsall 1977). The expenditures on 

fertility reduction are treated as a policy instrument. 

According to this approach, a desirable program is the one 

that has a high ratio of benefits to costs. Although the 

method is conceptually simple, cost-benefit analysis is 

rarely employed (Rossi and Freeman 1982; Sirageldin, 

Salkever, and Osborn 1983) because of many drawbacks. 

First, cost-benefit analysis does not take into account 

factors that cannot be quantified in monetary terms. 

Second, there are difficulties in quantifying the 

conceptualization and in estimating benefits. Third, cost-

benefit calculation is only one piece of evidence and not a 

complete approach to program evaluation (Sirageldin, 

Salkever, and Osborn 1983). With these drawbacks in the 

application of cost-benefit analysis, scholars tend to turn 

their attention to cost-effectiveness analysis to evaluate 

the effectiveness and efficiency of family planning 

programs. 

The objective of cost-effectiveness analysis is to 
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decide which strategies, among a number of alternatives that 

produce the same type of output, are most cost-effective 

(Sirageldin, Salkever, and Osborn 1983). Cost-effectiveness 

analysis may be useful for program managers to select the 

best alternatives in allocating resources, as it assumes 

that program alternatives exist and are socially desirable. 

Many scholars have used cost-effectiveness analysis to 

evaluate family planning programs {Chen 1983; Chao and Allen 

1984; Foreit, Rosen, Ramos, Mostajo, and Monge 1990). Most 

of these studies focused on program inputs that can be 

quantified in monetary units. For instance, Chen (1983) 

found that the Family Planning Health and Hygiene (FPHH) 

project in Thailand operated in a cost-effective manner. In 

her report, cost-effectiveness was measured by actual 

program expenditures minus project income divided by couple-

years-of protection. Foreit et al. (1990) revealed that the 

twice-per-month operating system of community posts in Peru 

was the most cost-effective because of the lowest total net 

cost, cost per visit, and cost per family planning acceptor. 

Foreit et al. (1990) posited that erroneous calculations of 

cost and output might exist and vary overtime. In addition, 

problems occur where costs are joint in multi-purpose 

programs, where allocation of current costs differs from the 

timing of their associated outputs, where sources of funds 

are pooled, and where actual expenditures are not based on 

budget allocation (Sirageldin, Salkever, and Osborn 1983). 
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Lapham suggests two possible approaches to deal with the 

difficulty of collecting appropriate program input data. 

The first is to develop a possible substitute for 

expenditure data. For this purpose, he suggested a set of 

indicators of "program effort" that could be summarized on a 

short form. The second is to develop a standard cost-

measurement that would be carried out with consistency in 

countries (Sirageldin, Salkever, and Osborn 1983). Without 

the reliable and comparable expenditure data, cost-benefit 

ratio and cost-effectiveness analysis may not have much 

meaning to the study of family planning programs and 

fertility. 

Program Effort and Fertility 

In 1972, Lapham and Mauldin suggested that "program 

effort" consisted of fifteen key items that could be used to 

characterize population policies and programs. They 

presented data from 20 LDCs on these key items (Lapham and 

Mauldin 1972). In 1976, Freedman and Berelson (1976) used 

the same index in a study that incorporated 23 additional 

LDCs. In their study, they examined the effects of social 

setting and program effort on acceptance and birth rates. 

The results of regression analysis indicated that both 

social setting and program effort had strong positive 

correlations with acceptance rates, and the correlation for 

program effort was somewhat greater. Additionally, both 

social setting and program effort had strong negative 
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correlations with the level of birth rates, and the 

correlation of program effort was greater (Freedman and 

Berelson 1976, 16-18). 

In 1978, Mauldin and Berelson used the 15-item index to 

study the contribution of family planning programs and 

socioeconomic conditions to fertility decline. In their 

paper, they examined factors that correlated to fertility 

decline in 94 developing countries over the 1965-1975 

period. The main purpose of their paper was to determine 

the contribution of social setting to fertility decline and 

the effect of population policies and programs on the 

fertility decline. The results of regression analysis 

indicated that the joint effect of social setting and 

program effort appeared to predict about 83% of the total 

variation in fertility decline. This joint effect was more 

effective than either factor alone, with a substantial 

difference contributed by program effort (Mauldin and 

Berelson 1978). 

In another study, Tsui and Bogue (1978) explored the 

relative effects of socioeconomic development and family 

planning programs on fertility. Using the same approach as 

the three previous investigators, their regression analyses 

showed family planning program effort to have a stronger 

direct effect than socioeconomic development on fertility 

declines. 

Lapham and Mauldin revised and expanded the 15-item 
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program effort into a 30-item index, and gathered 

information on each item in 100 LDCs in 1983 (Lapham and 

Mauldin 1985a). Mauldin and Ross (1991) replicated the 

study using the same index to collect data from 98 LDCs in 

1989. The 30 items were grouped into four broad categories. 

The first includes policies, resources, and stage-setting 

activities-- those steps a government and/or private 

organization might undertake to affect organization and 

implementation of a program. The second component measures 

service and service-related activities designed to make it 

easier for people to obtain and use a variety of family 

planning methods. The third category includes statistical 

record-keeping, evaluation, and management's use of 

evaluation findings closely linked to service delivery. The 

fourth component is the availability and accessibility of 

fertility-control supplies and services: contraception, 

sterilization, and abortion where acceptable. The following 

items of each component are identified (for mor6 details, 

see Appendix A): 

Policy and stage-setting activities 

1. Official governmental policy on fertility reduction 

and family planning activities 

2. Favorable statements about family planning by 

leaders 

3. Level of program leadership 

4. Policy on age at marriage 
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5. Import laws and legal regulations 

6. Advertising of contraceptives allowed 

7. Involvement of other ministries and public agencies 

8. Percent of in-country funding of family planning 

budget 

Service and service-related activities 

9. Involvement of private-sector agencies and groups 

10. Civil bureaucracy involved 

11. Community-based distribution 

12. Social marketing 

13. Postpartum program 

14. Home-visiting workers 

15. Administrative structure 

16. Training program 

17. Personnel to carry out assigned tasks 

18. Logistics and transport 

19. Supervision system 

20. Mass media for family planning information 

21. Incentives and disincentives 

Record-keeping and evaluation 

22. Record-keeping 

23. Evaluation 

24. Management's use of evaluation findings 

Availability and accessibility of fertility-control 

supplies and services 

25. Male sterilization 
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26. Female sterilization 

27. Pills and injectable 

28. Condoms, spermicide, foam, diaphragms 

29. IUDs 

30. Abortion 

Each of the 30 items was given a score from 0 to 4. By-

adding all items, the total scores range from 0 to 120. 

Within this range, scores were divided into four levels of 

effort: strong (80-120); moderate (55-79); weak (25-54); and 

very weak or none (0-24) . 

Commentators on the program effort index have 

emphasized the need to move toward objective ratings, 

relying less on judgments by experts. In addition, the 

index itself weights all items equally. Although the index 

has shortcomings, alternatives to it are not attractive. 

For instance, a program budget is a poor indicator of 

program strength. The assessment of costs have posed severe 

difficulties. Personnel information fails to serve since 

staffs vary greatly in character. Thus, this composite 

index seems best, even though it contains some judgmental 

elements that cannot be objectively measured (Ross 1982). 

According to Lapham and Mauldin, family planning 

programs are carried out within a variety of social and 

economic contexts, and their effects coincide with those 

that influence contraceptive use and fertility. Thus, it is 

important for them to conceptualize the ways family planning 
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programs might affect prevalence and fertility. Their 

conceptual framework is based on the earlier work by 

Freedman (1961-62; 1975), Easterlin (1978), and the Panel on 

Fertility Determinants, National Academy of Sciences (1983), 

with greater focus to the detailed process "inside the 

programs" and the importance of proximate determinants of 

fertility. According to Lapham and Mauldin (1985b), program 

effort is composed of the first three groups of activities 

inside the program: policies, resources, and stage-setting 

activities; service and service-related activities; and 

record-keeping and evaluation. The availability and 

accessibility of fertility-control supplies and services is 

considered as the component outside the program. The three 

inside activities, taken together, affect the availability 

and accessibility of fertility-control supplies and services 

which lead to contraceptive prevalence and fertility 

decline. In addition, social setting affects the 

contraceptive prevalence directly and indirectly through the 

program effort. Moreover, social setting also affects 

fertility through the influence of demand and supply on the 

motivation to accept and use fertility regulation (see 

Figure 1). 

Related Research Findings on Program Effort and Fertility 

Lapham and Mauldin (1985a) applied this conceptual 

framework to the study of family program effort in 1983 in 

93 LDCs. Though Lapham and Mauldin included demand and 
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Figure 1: A Framework for Understanding the Role of Program 
Effort in the Conditions of Fertility Decline 

institutions. 
social and 
economic structure, 
norms, external 
conditions, etc. 

Demand 

Supply 
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regulation 
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keeping, evaluation, and 
management's use of 
evaluation findings 

Availability 
It accessibility: 
contraception, 
sterilization, 
abortion 
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Note: Arrows represent hypothesized direction of effect 
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Source: Robert J. Lapham, and W. Parker Mauldin, 
"Contraceptive Prevalence: The Influence of Organized 
Family Planning Programs, • Studies in Family Plann-inrr 
16(3): 117-37. * 
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supply for children and motivation for fertility regulation 

(the excess of supply over demand for children) in their 

theoretical model as the intermediate variables of 

contraceptive prevalence affected by socioeconomic 

variables, in their analysis they did not include them 

because of the unavailability of empirical data on such 

variables (Lapham and Mauldin 1985a). They had to use the 

simplified model that included, socioeconomic setting, 

program effort, and contraceptive prevalence. The results 

of their study revealed that program effort affected 

contraceptive prevalence in the context of socioeconomic 

setting. The socioeconomic indicators explained a 

substantial part of contraceptive prevalence, but not all. 

Thus, the combination of improved socioeconomic condition 

and greater program effort explained the most variation of 

contraceptive prevalence (Lapham and Mauldin 1985a, 129). 

Additionally, Mauldin and Lapham (1987) conducted a similar 

analysis that used crude birth rate as the depehdent 

variable. Their study yielded consistent results. 

Bongaarts, Mauldin, and Phillips (1990) examined the 

determinants of fertility decline as measured by total 

fertility rate (TFR) of 1980-85 by undertaking a regression 

analysis based on two broad indicators: overall United 

Nations development index and program effort index in 1982, 

and the interaction of program effort and development index. 

The analysis included regional variables of Africa and Latin 
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America and total fertility rate in 1960-65 to adjust the 

regional effect and prior fertility influence. The research 

findings indicated that the joint effect of development and 

program efforts had a strong and statistically significant 

relationship with total fertility rate (Bongaarts, Mauldin, 

and Phillips 1990). 

Faour (1989) used the program effort scores of 1982 to 

investigate the effect of socioeconomic setting and program 

effort in 11 Arab countries. The findings of the study 

yielded results consistent with earlier studies. The total 

effect of socioeconomic setting and program effort on 

contraceptive prevalence far exceeded the direct effect of 

socioeconomic setting alone. 

A study by Mauldin and Ross (1991) examined the 

relationship of program effort, social setting, and 

fertility using the 1989 program effort study. The 

dependent variable in their study was the total fertility 

rate. The independent variables were the 1985 Human 

Development Index (HDI) and the average of 1982-1989 program 

effort components. The study found that contraceptive 

availability was strongly associated with both fertility 

decline and with the 1990 fertility level. The service and 

service-related variables were closely associated with 

fertility indices. Record-keeping and policy variables were 

weakly associated with the indices (Mauldin and Ross 1991). 

In sum, previous studies on program effort and 
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fertility tended to apply regression analysis as a 

statistical technique in their analyses. To allocate the 

relative influences of socioeconomic change and program 

effort on fertility, the researchers regress various 

fertility measures on socioeconomic variables, then on the 

fertility index, and finally on both sets of variables. 

Most of these studies focused on the percentage of variance 

explained by the groups of independent variables and 

neglected to emphasize the magnitude of statistically 

significant coefficients of the family planning program 

variables. As Boulier (1985, 60) argued: "What is relevant 

to assessing the impact of a program is the magnitude and 

statistical significance of the coefficient of the family 

planning variable, not its influence on J?2." Exceptions are 

the study by Bongaarts, Mauldin, and Phillips (1990) and 

Mauldin and Ross's study (1991), which attempted to 

emphasize the statistical significance of parameters 

estimated in their studies. Both studies examined the 

effect of program effort on the achievement of family 

planning program implementation. They discovered that the 

interaction of program effort and socioeconomic development 

was strongly related to fertility with a statistically 

significant coefficient. Thus, various studies on the 

contribution of family planning programs to fertility 

decline indicate the significant roles of socioeconomic 

development and organized family planning programs in 
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increasing the contraceptive prevalence rate and reducing 

the rate of fertility. 



CHAPTER III 

RESEARCH METHODOLOGY 

The objective of this study is to examine the 

relationship between family planning program effort 

components and contraceptive prevalence that leads to 

fertility decline in less industrialized countries. In 

addition, socioeconomic factors, culture, and demand for 

family planning are included in the study to determine their 

effects on contraceptive prevalence. To accomplish this 

objective, I indicated major independent variables and 

described their relationships throughout the review of 

related literature. In this chapter, I identify and discuss 

the selection of variables, their measurements, research 

methods, and models. 

Selection of Variables and Their Measurements 

Previous studies have presented several important 

factors that need to be considered for the analysis of 

family planning program impact on contraceptive prevalence. 

Taking the literature into account, three sets of variables 

can be categorized as follows (data and their sources are 

presented in Appendix C): 

1. Socioeconomic and cultural variables 

2. Family planning program effort components 

56 
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3. Demand for family planning 

Socioeconomic and Cultural Variables 

The set of social setting variables is conceptualized 

as environmental forces influencing family planning program 

variables. Generally, previous studies of family planning 

program impact have included.socioeconomic development 

variables as important environmental factors to assess the 

strength and effectiveness of family planning programs. 

Social demographers and program administrators have argued 

that the level of contraceptive use in communities is 

greatly influenced by their socioeconomic development (Park 

1989; Shi 1990). I discussed the influences of these 

factors throughout the literature review. Although there 

are many socioeconomic variables that may be associated with 

contraceptive prevalence, this study selects only three of 

them: female literacy, urbanization, and per capita GDP. In 

addition, religion is included as a proxy measure for 

culture. I prefer to use these variables rather than an 

index of socioeconomic development or modernization because 

a comparison of their direct and indirect effects on 

contraceptive prevalence would indicate the importance of 

specific factors influencing contraceptive prevalence. This 

would not be possible with an index. 

The main criteria governing this selection are as 

follows. First, many previous studies have frequently used 

those variables and found strong relationships to 
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contraceptive prevalence (Birdsall 1977; Srikantan 1977; 

Lapham and Mauldin 1985a; Freedman 1987; Mauldin and Segal 

1988). Second, preliminary correlation analysis excludes 

from this study variables presenting high multicollinearity 

(see Appendix B). Third, the data for each variable are 

readily available from published sources for most countries. 

Female literacy. 

In this research, female literacy (FEMLIT) is a proxy 

measure of the level of educational attainment of women in 

the countries under study. Female literacy is associated 

with mothers' opportunity costs. Increased female education 

leads to fertility decline because of the increased value of 

time and the rising opportunity costs that come with 

increased education (Richards 1983). Women with higher 

education may choose small number of children with higher 

quality rather than greater quantity. This will increase 

the demand for family planning services to prevent or delay 

births and thereby increases contraceptive uses. Female 

education has been regarded as the single most important 

variable in a study of differential contraceptive use 

(Birdsall 1977; Mauldin and Berelson 1978). Numerous 

studies in developing countries have shown a strong and 

positive relationship between female education and 

contraceptive prevalence (Boulier and Rao 1975; Zhou 1991). 

The measure of this variable is the proportion of female 

population over the age of fifteen who can read and write a 
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short, simple statement with understanding on their everyday-

life (World Bank 1991). These data come from the World 

Development Report (World Bank 1991, 1992). 

Urbanization. 

Urbanization (URBAN) affects decisionmaking of 

contraceptive use because of the higher cost of children in 

urban areas and changes in life styles (Richards 1983). 

Urbanization also relates to the availability and 

accessibility of family planning services in that there are 

differences between urban and rural areas in health 

facilities, health and family planning services, educational 

and economic opportunities, and the like. Urbanization is 

measured by the urban population as a percentage of total 

population in the countries (World Bank 1985). The data are 

from the World Development Report (World Bank 1985, 1991). 

Per capita GDP. 

The proxy measure of level of income or economic 

attainment of the country is per capita GDP (GDP). 

Economists have asserted that higher income is associated 

with contraceptive use because the economic opportunity 

costs increase as the number of children decreases (Park 

1989). Per capita GDP measures the average total domestic 

and foreign output per resident of the country. The per 

capita GDP figures, in 1980 dollar values, are from the 

Industry and Development Global Report 1989/90 (UNIDO 1989). 
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Although there is a substantial level of 

intercorrelation among the factors that make up 

socioeconomic development, three variables should have an 

impact on fertility and these impacts are conceptually 

distinct. These variables are per capita gross domestic 

product, the percentage of the population that lives in 

urban areas, and female education. Per capita GDP should 

have a direct effect on program variables because the 

general level of wealth in a society provides financial 

resources to develop and implement family planning services. 

Numerous comparative analyses of expenditures (Wilensky 

1975, 285) have shown that the level of wealth in the 

society is the single factor that best predicts expenditures 

for any governmental services. Urbanization, although 

related to the level of wealth in a society, should have a 

separate effect on program variables as it is less costly to 

provide services to a concentrated population. Prior 

studies (Soulier 1985; Godwin 1992b) have found that 

urbanization is significantly related to the availability 

and accessibility of contraception. 

Female education is theoretically related to a number 

of factors that should lead to higher contraceptive use and 

lower fertility. Female education may directly change the 

attitudes, values, and beliefs towards a small family norm. 

It also reduces the economic utility of children and 

increases earning ability. An educated female has higher 
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opportunity costs for children because she has greater 

opportunities for employment outside the home and should 

receive higher wages. Female education should relate to 

contraceptive prevalence and lower fertility because it 

facilitates the acquisition of information about family 

planning. A more educated female is more likely to have the 

knowledge about contraceptive methods and their distribution 

points than a less educated female. This knowledge is 

particularly high if the female works outside her home. 

Finally, female education increases husband-wife 

communication which may encourage attempts to control 

childbearing (Weinberger 1987). More educated females are 

more likely to have equal relationships with their husbands 

in reproductive decisions. Prior research has shown that 

the greater the equality of family relationship, the more 

likely it is that a female will have more influence 

concerning the number and spacing of children (Hogan, 

Chamratrithirong, and Xenos 1987). This influence leads to 

greater contraceptive demand and use. 

Religion. 

There is a general agreement that culture--a system of 

beliefs that guides behaviors--affects all aspects of 

fertility and reproductive behavior. Religion is one factor 

of culture that influences reproductive decisions. 

Religion, especially Islam and Christianity, has frequently 

been cited as one of the factors preventing contraceptive 
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use (Warwick 1988) . The proxy measure of culture in this 

study is religion (CHRISTN). Religion is a dichotomous 

variable with a score of 1 represents a country where 

dominant religion is Christianity and score of 0 represents 

others. The selection of Christianity as the representation 

of religion in this study is based on preliminary data 

analyses that indicated a consistent effect of Christianity 

on the endogenous variables. Catholicism had mixed and 

inconsistent effects. The effects of Islam on dependent 

variables were inconsistent.1 Data on religion are coded 

JThe preliminary regression analyses showed that 
Catholicism had mixed and inconsistent effects on 
contraceptive prevalence. The Islam had inconsistent 
effects and unexpected direction of relationship. The 
following equations are the examples. 

For 1989 data: 
1. PREVL = -13.13 - .001GDP + .15URBAN* + .53FEMLIT** 

- 10.1CHRISTN** + 1.37AVAIL** 
(Adjust J?2 = .875) 

2. PREVL = -17.58 - .002GDP + .23URBAN** + .47FEMLIT** 
- 9.27CATHO** + 1.64AVAIL** 
(Adjust J?2 = .862) 

3. PREVL = -18.13 - .002GDP + .14URBAN + .46FEMLIT** 
+ 5.64ISLAM* + 1.62AVAIL** (Adjust R2 » .842) 

4. PREVL = -21.58 + .001GDP + .1URBAN + .4FEMLIT** 
- 11.55CHRISTN** + .45AVAIL + .49DEMAND** 
(Adjust R2 = .923) 

5. PREVL = -32.17 - .002GDP + .09URBAN + .23FEMLIT 
- 6.63CATHO + .83AVAIL* + .7DEMAND** 
(Adjust J?2 = .862) 

6. PREVL = -36.83 + .001GDP - .11URBAN + .35FEMLIT** 
+ 10.5ISLAM* + .26AVAIL + .8DEMAND** 
(Adjust J?2 = .842) 

For 1982 data: 
1 PREVL - -8.46 + .003GDP* + .1URBAN + .29FEMLIT** 

- 4.82CHRISTN* + 1.76AVAIL** 
(Adjust R2 = .857) 

2. PREVL - -8.06 + .003GDP** + .07URBAN + .22FEMLIT** 
+ 1.14CATH0** + 1.88AVAIL** 
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from the World Quality of Life Indicators (Schumacher et al. 

1989) . 

Family Planning Program Effort Components 

To assess the impact of family planning programs on 

contraceptive use, program input variables for this analysis 

are the program effort components measured by a 30-item 

index developed and gathered data on each item in 100 LDCs 

in 1982 by Lapham and Mauldin (1985a). Lapham and Ross 

(1991) replicated the study using the same index to collect 

data from 98 LDCs in 1989. The 30 items are grouped into 

four categories: policy and stage-setting activities (POLI); 

service and service-related activities (SERV); record-

keeping and evaluation (RECORD); and availability and 

accessibility (AVAIL) of fertility-control supplies and 

services. (Details on measurement and item description have 

already been stated in the literature review and Appendix A 

so they are not repeated in this chapter). The criteria for 

(Adjust J?2 = .850) 
3. PREVL - -10.2 + .003GDP* + .07URBAN + .26FEMLIT** 

+ 2 . 66ISLAM + 1. 87AVAIL** (Adjust R2 = .852) 
4. PREVL - -11.9 + .001GDP - .002URBAN + .34FEMLIT** 

- 5.72CHRISTN* + .45AVAIL* + .41DEMAND** 
(Adjust J22 = .918) 

5. PREVL = -12.27 + .001GDP - .02URBAN + .26FEMLIT** 
- .91CATH0 + .59AVAIL* + .44DEMAND** 
(Adjust i?2 = .906) 

6. PREVL = -18.19 + .001GDP - .04URBAN + .35FEMLIT** 
+ 6.85ISLAM** + .46AVAIL* + .45DEMAND** 
(Adjust J?2 = .920) 

*p < .05, one-tailed test. 
**p < .025, one tailed test. 
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selection of program effort components as program input 

variables are that researchers have frequently used them to 

assess program impact. Moreover, these variables are 

comparably measured in various developing countries. 

Finally, these data are readily available through the 

Population Council. 

Demand for Family Planning 

A family planning program includes the governmental 

policy and its implementation that serve the demand for 

family planning of citizens in a country. Demand for family 

planning (DEMAND) serve as a proxy measure of the motivation 

for fertility regulation (the excess of supply over the 

demand for children) .2 I measure it as the percent of 

current contraceptive users and non-users who indicate that 

they want no more children or want to delay pregnancy 

(Westoff and Ochoa 1991b). Data on demand for family 

planning-1982 are from the World Development Report (World 

Bank 1984). In addition, data on the demand for 1989 are 

from the Demographic and Health Surveys (Westoff and Ochoa 

1991). 

2Easterlin, Wongboonsin, and Ahmed (1988) suggest that 
the motivation for fertility regulation as defined by the 
excess of supply over demand for children would be the best 
measurement of demand for family planning. . These data, 
however, are not currently available at the cross-national 
level of analysis. 
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Contraceptive Prevalence 

Contraceptive prevalence (PREVL) is measured as the 

percentage of married women aged 15-49 currently using some 

method of contraception. The methods include pills, 

injectable, IUD, condom, sterilization, spermicide, 

diaphragms, rhythm, withdrawal, and abstinence (World Bank 

1984). This variable represents the program output of 

family planning. Contraceptive prevalence is superior to 

either acceptance rates or continuation rates alone because 

it combines them and gives a more accurate picture of actual 

contraceptive use. Data on contraceptive prevalence come 

from the Population Council. 

Total Fertility Rate 

Total fertility rate (TFR) represents the measure of 

fertility. It measures the average number of children that 

would be born alive to a woman if she were to live through 

all her childbearing years conforming to the age-specific 

fertility rates of a given year (Population Reference Bureau 

1991).* Data on total fertility rate are from the World 

Development Report (World Bank 1986, 1992). 

3The age-specific fertility rate is the average number 
of children that will be born per woman in each age group. 
The age-specific fertility groups are 15-19, 20-24, 25-29, 
30-34, 35-39, 40-44, and 45-49. The total fertility rate 
sums up the age specific fertility rates for all age groups 
(see details in Population Reference Bureau 1991, 16-17). 
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Model Selection 

Theoretically, the selection of models to analyze the 

impact of family planning programs in the context of 

socioeconomic settings is heavily influenced by the 

conceptualized model of fertility determinants developed by 

the Panel on Fertility Determinants of the United States 

National Academy of Science (Bulatao and Lee 19 83) and 

simplified by Lapham and Mauldin (1985a). According to 

Lapham and Mauldin, socioeconomic settings affect 

contraceptive prevalence directly and they also affect 

prevalence indirectly through the family planning programs. 

The program affects prevalence through activities inside and 

outside the program. There are three components inside the 

program: (l) policies, resources, and stage-setting 

activities; (2) service and service-related activities; and 

(3) record-keeping and evaluation. The outside the program 

activities is the availability and accessibility of 

fertility-control supplies and services. The three inside 

activities, taken together, affect the availability and 

accessibility of fertility-control supplies and services 

which lead directly to contraceptive prevalence and 

fertility decline. 

To test causal relationships among variables in this 

study, I use path analysis. Path analysis is useful for 

policy research (Ness and Ando 1984) because it provides an 

opportunity to examine both direct and indirect causal 
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paths. This helps researchers understand how social, 

economic, or political forces shape public policy. In a 

study of policy impact, where consequences of policy are 

analyzed, the hypothesized impacts would be placed at the 

far right of the path diagram and policy variables would be 

placed as intermediate variables. This order reflects the 

assumption that policies are themselves shaped by 

environmental conditions. This placement of policy 

variables allows the researchers to compare causal paths 

that flow through policy variables with causal paths that 

proceed directly from environmental conditions to a presumed 

policy impact (Dye and Pollack 1975). Taking both theories 

and path analysis methodology into account, the path diagram 

for the model of family planning program impact on 

contraceptive prevalence and fertility in socioeconomic 

settings (model A) is portrayed in Figure 2. 

Additionally, social setting affects fertility through 

its influence on the demand for family planning-services. 

This demand influences family planning policy implementation 

and evaluation (program effort components), which leads to 

contraceptive prevalence and fertility decline. Thus, model 

B tests the influence of demand for family planning services 

that affects family planning program effort, contraceptive 

prevalence, and fertility under the socioeconomic 

conditions. The path diagram for model B following this 

conceptual framework is specified in Figure 3. 
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Figure 3 : A Path Model of Program Effort and Demand for 
Family Planning in Socioeconomic Settings (Model B) 
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The two models are constructed in accordance with the 

underlying theory. Each model omits certain path linkages 

from the causal diagrams. As Asher (1976, 22) argues that 

the inclusion or exclusion of the linkages in model testing 

should be based on an underlying theory in which the 

researcher has substantial confidence. The omission of 

certain paths in the two models is justified by the 

theoretical reasoning based on Lapham and Mauldin's 

theoretical framework. 

In summary, this chapter presented the research design 

of this study. Based on past research and theoretical 

frameworks presented in the literature review, I constructed 

two models of fertility determinants to assess the impact of 

family planning programs. One model posits the causal 

relationships among family planning program effort 

components, contraceptive prevalence, and fertility under 

the conditions of socioeconomic development. Another model 

tests the impact of family planning program effort 

components on contraceptive prevalence and fertility with an 

emphasis on demand for family planning under the constraints 

of socioeconomic factors. These models present different 

dimensions and assumptions about the underlying causal 

processes that influence contraceptive prevalence and 

fertility. 

I further estimate the two models by the regression 

technique via path analysis. One advantage of path analysis 
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is that it can reveal the direct and indirect causal 

linkages hypothesized by the theoretical conceptualizations. 

As the data analyzed in this study are collected during 

different years, 1989 and 1982, the analysis of data and 

testing of the two models are presented by yearly analysis 

of 1989 and 1982, respectively. Finally, I test other 

hypotheses by multiple regression analysis. 



CHAPTER IV 

ANALYSIS OF DATA, MODEL TESTING, AND DISCUSSION 

The review of past research on family planning program 

impact and fertility determinants revealed the importance of 

socioeconomic factors, family planning program effort 

components, and demand for family planning as major 

determinants of fertility. Based on theoretical 

conceptualizations discussed in Chapter 2, the hypothesized 

causal relationships are summarized as follows: 

1. Previous research indicates a positive relationship 

between socioeconomic conditions and contraceptive 

prevalence. Other things being equal, countries with higher 

income, female education, and urbanization will have higher 

rates of contraceptive use. 

2. Religion, particularly Christianity, will have a 

negative impact on contraceptive prevalence. 

3. The level of socioeconomic development affects 

directly and indirectly the strength of policy 

implementation. Wealthier countries with more literate 

populations will have more financial and human resources to 

implement family planning programs (Ness and Ando 1984). In 

addition, urbanization implies better access to services 

provided by family planning programs. Christianity, 

72 
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particularly Catholicism, often preaches against artificial 

contraception. This may decrease the strength of family 

planning program implementation and evaluation. 

4. "Inside" program effort components--policies, 

resources, and stage-setting activities; service and 

service-related activities; and record-keeping and 

evaluation (for details see Appendix A)-- affect the 

availability and accessibility of fertility-control supplies 

and services (for simplicity, the "inside" program effort 

components and program variables are used interchangeably 

throughout the text). Other things being equal, the higher 

level of these three components, the higher will be the 

availability and accessibility of fertility-control supplies 

and services. 

5. Socioeconomic settings also will affect 

contraceptive prevalence and fertility through demand for 

family planning. Other things being equal, wealthier 

countries with a more literate and urbanized population will 

have a higher demand for family planning. This will 

increase the level of contraceptive prevalence and decrease 

the rate of fertility. 

6. Meanwhile, Christianity is expected to be an 

obstacle to demand for family planning. Thus, a negative 

relationship is expected between Christianity and demand for 

family planning. 

7. Demand for family planning has a positive influence 
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on family planning program, in that government will attempt 

to respond to this demand. Other things being equal, the 

higher the demand, the greater the services, implementation, 

and evaluation of family planning policies in countries.1 

I use data at two different time points, 1982 and 1989, 

and I present the results separately for each year. I 

present the analysis of the most recent data first. 

Analysis of the 1989 Data and Model Testing 

I use path analysis to analyze data and test causal 

models in this study. According to Asher (1976), path 

analysis estimates the magnitude of the linkages between 

variables and uses these estimations to provide information 

about the underlying causal processes. The use of path 

analysis requires meeting the assumptions of ordinary least 

squares. Each endogenous variable in a causal model may be 

represented by an equation consisting of the variables upon 

which it is assumed to be dependent and an error term which 

represents residuals, or variables not under consideration 

in the given model. To obtain path estimates, one simply 

regresses each endogenous variable on those variables that 

are directly linked to it in the hypothesized model. If one 

wants to make a statement about the relative importance of 

1 Some may argue for a two-way relationship between 
demand for family planning and the "inside" program effort 
components; nevertheless, preliminary analysis of a 
nonrecursive model posited in Appendix B indicated that such 
a relationship is very weak and insignificant, which led to 
the acceptance of a recursive model (see Appendix B). 
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variables within populations or a subset of the population, 

then the appropriate path coefficient is the standardized 

beta coefficient as it adjusts for the different scales of 

measurement of the variables. The path coefficient from 

unmeasured variables (or a residual path coefficient), those 

for error terms, can be estimated by simply taking the 

square root of 1-i?2 produced from the equation. For sake of 

clarity, I do not include these residual paths in the causal 

diagram. 

For the sake of simplicity and clarity, I present step 

by step the results of data analyses. 

Testing of Model A 

Model A represents the hypothesized causal 

relationships among socioeconomic conditions, program effort 

components, contraceptive prevalence, and total fertility 

rate. 

Step 1: Socioeconomic settings and program variables. 

.Socioeconomic settings g.re hypothesized as factors 

influencing the strength of family planning program 

implementation and evaluation. The path estimates of per 

capita GDP, female literacy, and urbanization are 

hypothesized as being positive, whereas Christianity is 

expected to be negative. Figure 4 displays the path 

estimates for these relationships. The path estimate, 

represented by a standardized beta coefficient, for the 
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linkage between female literacy and "inside" program 

variables (policy stage-settings, services, and record-

keeping and evaluation) is strong and positive. It has a 

statistically significant relationship (beta = .615, t = 

4.726). The path coefficient for the linkage between 

Christianity and "inside" program variables is negative and 

statistically significant (beta = -.221, t = -1.979). In 

addition,the path coefficients for per capita GDP and 

urbanization are statistically insignificant with unexpected 

negative signs (see Figure 4). This leads to a decision to 

drop these insignificant paths from the model. 

Figure 4.1 displays a revised path diagram after 

dropping per capita GDP and urbanization. Female literacy 

has a positive and statistically significant coefficient 

(beta = .344, t = 2.909). The path estimate for 

Christianity is insignificant with expected negative sign. 

The residual path estimate is .96. 

Step 2: Linkage between "inside" program variables and 

availability. 

The "inside" program effort variables consist of 

policy, resources, and stage-setting activities; service and 

service-related activities; and record-keeping and 

evaluation. It is hypothesized that the "inside" program 

effort variables would have a positive impact on 

availability and accessibility of fertility-control supplies 

and services. The data analysis shows that the path 
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Figure 4: Path Diagram of "Inside" Program Effort 
Determinants, 1989 
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Figure 4.1: Revised Path Diagram of "Inside" Procrrain Effort 
Determinants, 1989 
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estimate for linkage between program variables and 

availability is strong, positive (beta = .740, t = 10.772), 

and statistically significant, as expected (see Figure 5).2 

The residual path estimate is .67. 

Step 3: Determinants of contraceptive prevalence. 

The path estimates for contraceptive prevalence 

determinants are displayed in Figure 6. Female literacy has 

the highest path estimate, an expected positive sign, and is 

statistically significant (beta = .613, t = 7.404). Path 

estimates for availability (beta = .436, t = 6.661) and 

Christianity (beta = -.233, t = -4.097) have expected signs 

and are statistically significant. Urbanization has a 

modest but statistically significant relationship (beta = 

.130, t = 1.699). Only the per capita GDP path coefficient 

is statistically insignificant with unexpected negative sign 

(see Figure 6). This leads to a decision to revise the 

2The preliminary analyses of fully recursive model 
(model with all possible path linkages) were analyzed to 
compare with the model with omitted path (overidentified 
model). A regression equation for a fully recursive model 
showed that among the estimated path coefficients, the paths 
of female literacy and program variables on availability 
were statistically significant with an adjusted R-square of 
.690. As Asher (1976, 22) argues that the inclusion of the 
linkages should be based on an underlying theory in which 
researcher has substantial confidence. Theoretical 
considerations should be given greater weight in the model 
testing where confidence in one's theory is high. 
Theoretically, the impact of social setting on availability 
must be channelled through intervening variables (program 
variables and demand for family planning). This theoretical 
reasoning seems sufficiently compelling to conclude that the 
social setting linkages should be omitted. 
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model by dropping the path linkage between per capita GDP 

and contraceptive prevalence. 

Figure 6.1 shows a revised path diagram after dropping 

per capita GDP. Female literacy, among the social setting 

variables, has the strongest positive and statistically 

significant effect on contraceptive prevalence {beta =.606, 

t = 7.464). The path estimates for urbanization and 

Christianity are statistically significant with expected 

directions of relationships (beta = .102, t = 1.752 and beta 

= -.230, t = -4.093, respectively). The path coefficient 

for availability is strong, positive, and statistically 

significant (beta = .434, t = 6.685), as expected. The 

independent variables in this equation can explain 87.70% of 

variation of contraceptive prevalence (adjusted R2 = .877). 

The residual path estimate is .35.3 

Step 4: Contraceptive prevalence and fertility. 

The final step in the analysis is to estimate the 

linkage between contraceptive prevalence and fertility. The 

expected relationship is that the higher the rate of 

contraceptive use, the lower the rate of fertility. The 

data analysis finds a strong, negative and statistically 

significant relationship between contraceptive prevalence 

3The equation of a fully recursive model--model with 
all possible linkages--had a slightly better goodness of fit 
(adjusted R-square of .894) than" that of a model with 
omitted paths--overidentified model (adjusted R-square = 
.877). 
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F i g u r e 6 : P a t h D i a g r a m o f C o n t r a c e p t i v e P r e v a l e n c e 
D e t e r m i n a n t s , 1 9 8 9 
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Figure 6.1: Revised Path Diagram of Contraceptive 
Prevalence Determinants, 1989 
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and total fertility rate (beta = -.928, t = -19.093). The 

adjusted i?2 of .858 indicates that 85.80% of the variance is 

explained by contraceptive prevalence (see Figure 7) .4 The 

residual path estimate is ,37. 

Testing of Model B 

Model B signifies the causal relationships of program 

effort components and contraceptive prevalence to reduce 

fertility under the socioeconomic conditions and demand for 

family planning. Due to the availability of data on demand 

for family planning, the number of cases for the analysis 

has been reduced to either 24 or 25 cases, depending on 

structural equations used in each step of the analysis. The 

results of the data analysis presenting step by step are as 

follows: 

Step 1: Socioeconomic settings and demand for family 

planning. 

The relationships among socioeconomic settings and 

demand for family planning have been hypothesized as 

positive. Wealthier countries with more literate females 

and more urbanized populations tend to have a higher demand 

for family planning. The results of data analysis, 

displayed in Figure 8, indicate significant path estimates 

4The equation of an overidentified model had a better 
goodness of fit (adjusted R-square = .858) than that of a 
fully recursive model (adjusted R-square = .838). 
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Figure 7: Path Diagram of Fertility Determinants, 1989 
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of female literacy, urbanization, and Christianity on demand 

for family planning (beta = .725, t = 7.265; beta = .386, t 

= 3.28; and beta = -.286, t = -3.362, respectively). Per 

capita GDP has a weak and insignificant path linkage. The 

estimated beta is nearly zero (beta = .011), which leads to 

a decision to drop the path linkage between per capita GDP 

and demand for family planning from the model. 

Figure 8.1 displays the results of the 1989 data 

analysis after dropping per capita GDP. The new estimate 

shows positive and significant relationships among female 

literacy, urbanization, and demand for family planning (beta 

= .728, t = 8.049 and beta = .392, t = 4.238, respectively). 

Christianity, which is hypothesized as an obstacle to demand 

for family planning, has the expected negative and 

statistically significant coefficient (beta = -.286, t = 

-3.449). The residual path estimate is .35. 

Step 2; Socioeconomic settings, demand for family planning, 

and program variables. 

According to the literature, the hypothesized 

relationships among socioeconomic variables, demand for 

family planning, and program variables are positive, meaning 

that the higher levels of wealth, literate females, 

urbanized population, and demand for family planning in the 

countries, the higher will be the strength of "inside" 

program effort variables. The results of the data analysis 

show that urbanization has a statistically insignificant 
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Figure 8: Path Diagram of Demand for Family Planning 
Determinants, 1989 
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Figure 8.1: Revised Path Diagram of Demand for Family 
Planning Determinants, 1989 
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coefficient with an unexpected sign. Other path estimates 

are insignificant with expected directions of relationships 

(see Figure 9). 

I further re-estimate the model by dropping the path 

linkage between urbanization and program variables. The new 

estimate, displayed in Figure 9.1, indicates that only 

Christianity has a strong, negative, and statistically 

significant coefficient (beta = -.529, t = -2.56). Other 

variables are insignificant. The residual path estimate is 

.85. 

Step 3; Demand for family planning and program effort 

components. 

According to the results of the data analysis, both 

program variables and demand for family planning have 

expected positive relationships and are statistically 

significant with availability (beta = .414, t = 3.035 and 

beta =.548, t = 4.018, respectively).5 In comparison, the 

path estimate of demand for family planning is higher than 

that of program variables (see Figure 10). Thus, the 

availability and accessibility of fertility-control supplies 

and services are highly determined by the need for family 

5The result of regression equation for fully recursive 
model showed that the significant relationship between 
female literacy and availability found in preceding analysis 
disappeared when including demand for family planning in the 
equation (adjusted R-square = .725). This finding supported 
the theoretical reasoning for omission of path linkages 
between social setting and availability in the model. 
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Figure 9: Path Diagram of "Inside" Program Effort 
Determinants, 1989 
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Figure 9.1: Revised Path Diagram of "Inside" Procrram Effort 
Determinants, 1989 
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planning of the population. The strength of family planning 

program implementation ("inside" program effort variables) 

tends to have less influence on availability. The residual 

path estimate is .57. 

Step 4: Contraceptive prevalence determinants. 

Previous studies on the determinants of contraceptive 

prevalence have revealed the influences of program effort 

components and socioeconomic settings on contraceptive 

prevalence. Recently, demand for family planning has been 

conceptually cited as one of the important factors affecting 

prevalence. The data analysis indicates that demand for 

family planning has a positive and statistically significant 

relationship with contraceptive prevalence (beta = .384, t = 

2.269). In addition, the path estimate for female literacy 

linkage is strong, positive, and statistically significant 

(beta = .419, t = 2.840). Moreover, Christianity has an 

expected negative and statistically significant coefficient 

(beta = -.282, t = -3.575). Nevertheless, other path 

estimates are weak and statistically insignificant (see 

Figure 11). This leads to a revision to drop these two 

paths from the model. 

A revised model, as displayed in Figure 11.1, shows 

that demand for family planning has the strongest effect on 

contraceptive prevalence (beta = .520, t = 4.314). Female 

literacy and Christianity also have statistically 

significant coefficients with anticipated directions of 
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Figure 10: Path Diagram of Program Effort Determinants and 
Demand for Family Planning, 1989 
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Figure 11: Path Diagram of Contraceptive Prevalence 
Determinants and Demand for Family Planning, 1989 
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relationships {beta = .351, t = 2.597 and beta = -.229, t = 

-3.488, respectively). The path estimate for availability 

is insignificant. The independent variables included in the 

equation can explain 92.50% of variation on contraceptive 

prevalence (adjusted i?2 = .925). The residual path estimate 

is .27.6 

Step 5: Determinants of fertility. 

From the literature review, it is hypothesized that a 

greater demand for family planning and a higher use of 

contraception will reduce the rates of fertility. The data 

analysis indicated a strong and significant relationship 

between contraceptive prevalence and total fertility rate 

(beta = -1.02, t = -6.307). A path coefficient of demand 

for family planning is weak and insignificant (beta = .067). 

This nearly zero beta coefficient leads to a decision to 

drop the path linkage between demand for family planning and 

total fertility rate from the model (see Figure 12) 

After dropping the insignificant path, the result of 

new estimation, as displayed in Figure 12.1, portrays a 

strong, negative, and statistically significant path 

estimate between contraceptive prevalence and total 

fertility rate (beta = -.959, t = -16.202). The 

contraceptive prevalence can explain 91.60% of the variation 

6'pie regression equation for an overidentified model 
had a better goodness of fit (adjusted R-square = .925) than 
that of a fully recursive model (adjusted R-square = .918) 
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Figure 11.1: Revised Path Diagram of Contraceptive 
Prevalence Determinants and Demand for Family Planning, 1989 
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Figure 12: Path Diagram of Fertility Determinants and 
Demand for Family Planning, 1989 
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in total fertility rate (adjusted R2 = .916).7 The residual 

path estimate is .28. 

Analysis of 1982 Data and Model Testing 

Following the format utilized for the 1989 data 

analysis, I present step by step the results of the 1982 

data analysis and model testing. 

Testing of Model A 

Accordingly, model A hypothesized the causal 

relationship among program effort components and 

contraceptive prevalence under the socioeconomic development 

of the countries. The results of the analysis are as 

follows: 

Step 1; Socioeconomic settings and program variables. 

The results of the 1982 data analysis show that female 

literacy has a statistically significant and positive 

relationship with "inside" program variables (beta = .430, t 

= 3.394). This relationship is similar to that of 1989 

data. Contrary to the 1989 results, the Christianity path 

is not significant for the 1982 data (see Figure 13). The 

path estimate for urbanization is statistically 

insignificant with expected positive sign. The per capita 

7The regression equation for a fully recursive model 
had a slightly better goodness of fit (adjusted R-square = 
.924) than that of an overidentified model (adjusted R-
square = .916). 
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Figure 12.1: Revised Path Diagram of Fertility Determinants 
and Demand for Family Planning, 1989 
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GDP path estimate is statistically insignificant with 

unexpected negative sign. This leads to a re-estimation of 

the model by dropping the path linkage between per capita 

GDP and program variables. 

I re-estimate the model by dropping the per capita GDP 

path linkage. The results of data analysis, as displayed in 

Figure 13.1, show that the path estimate for urbanization is 

insignificant with unexpected negative sign. I then, revise 

the model by dropping the path linkage between urbanization 

and program, variables. The revised path diagram, displayed 

in Figure 13.2, indicates that female literacy has a strong, 

positive, and statistically significant coefficient (beta .= 

.420, t = 3.845), as expected. Christianity is 

statistically insignificant with expected negative sign. 

The residual path estimate is .93. 

Step 2: Linkage between "inside" program variables and 

availability. 

To maintain consistency in presenting the results of 

the analysis, "inside" program variables are the sum of 

policy, service, and record-keeping variables. I 

hypothesized that the higher the strength of "inside" 

program effort variables, the higher the availability and 

accessibility of fertility-control supplies and services. 

Thus, the result of the 1982 data analysis is similar to 

that of 1989. The path estimate for linkage between 

"inside" program variables and availability indicates a 
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Figure 13: Path Diagram of "Inside" Program Effort 
Determinants;, 1982 
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Figure 13.1: Reestimated Path Diaoram nf « 
Effort Determinants, 1982 nside Program 
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strong, positive, and statistically significant coefficient 

(beta = .886, t = 18.346, see Figure 14).8 The residual 

path estimate.is .46. 

Step 3: Determinants of contraceptive prevalence. 

For the 1982 data, path coefficients for female 

literacy, Christianity, and availability are statistically 

significant with expected signs (beta = .354, t = 4.509.; 

beta = -.102, t = -1.711; and beta = .559, t = 8.534, 

respectively). These findings reconfirm the important roles 

of female literacy and availability in increasing 

prevalence. Christianity is also significant in decreasing 

contraceptive prevalence. The per capita GDP linkage, 

though not significant in the 1989 data, is modest and 

statistically significant in 1982 (beta = .122, t = 1.712). 

Urbanization has a weak and insignificant relationship with 

contraceptive prevalence in both years (see Figure 15). 

This nearly zero coefficient (beta = .092) leads to a 

decision to drop this path from the model. 

Figure 15.1 displays a revised path diagram after 

dropping urbanization. Availability has the strongest and 

statistically significant relationship with contraceptive 

The result of regression equation for a fully 
recursive model did not differ much from that of 1989 data. 
Female literacy and urbanization linkages were statistically 
significant (adjusted R-square = .832). Theoretically, the 
effects of these variables are channelled through program 
and demand for family planning variables. Both female 
literacy and urbanization were seen as the surrogates for 
demand for family planning in this equation. 
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Figure 14: Path Diagram of Program Effort Determinants, 
1982 
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prevalence (beta = .601, t = 9.57). Female literacy path 

coefficient is positive and statistically significant (beta 

= .338, t == .4.493), as expected. The path coefficient of 

per capita GDP is modest and statistically significant with 

expected sign (beta = .167, t = 2.865). Christianity is 

insignificant with expected direction of relationship (see 

Figure 15.1). The residual path estimate is .39.9 

Step 4: Contraceptive prevalence and fertility. 

As displayed in Figure 16, contraceptive prevalence 

still has the expected negative and statistically 

significant relationship with fertility (beta = -.916, t = 

-18.458). This finding is similar to that of the 1989 data. 

This result reconfirms the proposition that the higher the 

use of contraception, the lower the fertility rate. 

Contraceptive prevalence explains 83.70% of the variation of 

total fertility rate (adjusted J?2 = .837) .10 The residual 

path estimate for this equation is .4. 

9The regression equation for a fully recursive model 
had a slightly better goodness of fit (adjusted R-square = 
.859) than that of an overidentified model (adjusted R-
square = .851). 

10The regression equation for a fully recursive model 
had a slightly better goodness of fit (adjusted R-square = 
.870) than that of an overidentified model (adjusted R-
square = .837). 
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Figure 15.1: Revised Path Diagram of Contraceptive 
Prevalence Determinants, 1982 
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Figure 16: Path Diagram of Fertility Determinants, 1982 
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Testing of Model B 

The crucial relationships that model B intended to test 

are those among program effort components and contraceptive 

prevalence in order to reduce fertility. In addition, model 

B reveals these relationships under the socioeconomic 

conditions and demand for family planning. Due to the 

limitation of data on demand for family planning, data 

analysis for 1982 involves approximately 31-35 cases, 

depending on the structural equations used in each step of 

the analysis. The results of model testing are as follows: 

Step 1: Social setting and demand for family planning. 

Congruent with the results of the 1989 data analysis, 

the 1982 findings indicate that female literacy has a 

strong, positive, and statistically significant relationship 

with demand for family planning (beta = .729, t = 4.133). 

Christianity path coefficient is statistically significant 

with an expected negative sign (beta = -.318, t = -2.066). 

The path estimate for per capita GDP is weak and 

insignificant (see Figure 17). Thus, the path linkage 

between per capita GDP and demand for family planning is 

deleted from the model. 

The new estimate, displayed in Figure 17.1, reveals 

that both female literacy and Christianity have expected and 

statistically significant relationships with demand for 

family planning (beta = .756, t ==4.683 and beta = -.315, t = 

-2.079, respectively). These findings confirm the strong 
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Figure 17: Path Diagram of Demand for Family Planning 
Determinants, 1982 
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and important roles of female literacy and Christianity in 

influencing the demand for family planning. Urbanization, 

though significant in 1989 data, is statistically 

insignificant in 1982. The residual path estimate for this 

equation is .68. 

Step 2: Socioeconomic settings, demand for family planning, 

and program variables. 

Program variables are strongly determined by demand for 

family planning (beta = .544, t = 2.387). Although this 

relationship was insignificant in 1989, it is statistically 

significant in.1982. Female literacy and Christianity are 

statistically insignificant with expected signs. In 

addition, the path estimates for per capita GDP and 

urbanization are insignificant with unexpected signs (see 

Figure 18). 

I re-estimate the path diagram by deleting the path 

linkages of per capita GDP and urbanization from the model. 

A new estimate, as displayed in figure 18.1, reveals a weak 

and unexpected inverse relationship between female literacy 

and program variables. This coefficient is statistically 

insignificant and approaching zero (beta = -.034). I then, 

revise the model by deleting the female literacy path 

linkage. The new estimate shows a strong, positive, and 

statistically significant path linkage between demand for 

family planning and program variables (beta =..585, t = 

4.023). This finding is different from that of the 1989 
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Figure 18: Path Diagram of "Inside" Program Effort 
Determinants, 1982 

.187 

.178 

GDP 

Urban 

Feaale 
Literacy 

Christian 

Deaand for 
Faaily 
Planning 

Record 

Services 

Policy 

PH06SAH ; 20.715 * .449DEHAM - .002GDP t . 129FEMLIT -.136HKBAN - 12.582CHRISTH 

(t-nlne)* (2.362) (2.387)« (-.50) (.669) (-0.738) (-1.643) 

(s.e.) = (8.772) (.188) 

Adjusted Ra = .268 

| = 32 

*t>< .05, one-tailed test. 

.025, one-tailed test. 

(.004) (.192) (.184) (7.657) 



115 

Figure 18.1: Reestimated Path Diagram of "Inside" Proaram 
Effort Determinants, 1982 
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data. Christianity is statistically insignificant (see 

Figure 18.2). The residual path estimate is .83. 

Step 3: Demand for family planning and program variables. 

The results of the 1982 data analysis, displayed in 

Figure 19, indicate strong and consistent relationships 

among demand for family planning, "inside" program effort 

variables, and availability and accessibility of fertility-

control supplies and services. These findings are similar 

to the 1989 results. The path estimate for linkage between 

demand for family planning and availability is positive and 

statistically significant (beta =.474, t = 5.533). The path 

estimate for program variables also shows a similar 

relationship (beta = .565, t = 6.599). Both variables can 

explain 82.60% of the variation on availability (adjusted R2 

= .826)." The residual path estimate is .4. 

Step 4: Contraceptive prevalence determinants. 

The results of data analysis show significant path 

coefficients of demand for family planning, female literacy, 

uThe regression equation for a fully recursive model 
showed that only linkages between program, demand for family 
planning, and availability were statistically significant. 
The statistically significant path estimates of female 
literacy and urbanization on availability found in previous 
analysis disappeared when including demand for family 
planning in the equation. This finding supported the theory 
that social setting affected availability through demand for 
family planning and program variables. The equation for an 
overidentified model had a better goodness of fit (adjusted 
R-square = .826) than that of the fully recursive model 
(adjusted R-square = .799). 
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Figure 18.2: Revised Path Diagram of "Inside" Program 
Effort Determinants, 1982 
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Figure 19: Path Diagram of Program Effort Determinants and 
Demand for Family Planning, 1982 
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Christianity, and availability on contraceptive prevalence. 

The path estimates for per capita GDP and urbanization are 

weak and statistically insignificant (see Figure 20). The 

approaching zero coefficients for per capita GDP (beta = 

.055) and urbanization (beta = -.022) lead to a deletion of 

these path linkages from the model. 

A revised path diagram, displayed in Figure 20.1, 

portrays a consistent result to that of the 1989 data. The 

variables that have significant effects on contraceptive 

prevalence in both 1989 and 1982 data are demand for family 

planning, female literacy, and Christianity. The strongest 

effect is that of demand for family planning (beta = .5, t = 

5.339), followed by female literacy (beta = .48, t = 5.315), 

and Christianity (beta = -.139, t = -1.889). Availability, 

which is insignificant in 1989, is significant in 1982 (beta 

= .141, t = 1.941). The adjusted R-square is .922, meaning 

that independent variables in this equation can explain 

92.20% of the variation on contraceptive prevalence (see 

Figure 20.1).12 The residual path estimate is .28. 

Step 5: Determinants of fertility. 

The last step to test model B concerns estimating the 

path linkages among contraceptive prevalence, demand for 

family planning, and fertility. The results of the 19 82 

12The regression equation for an overidentified model 
had a better goodness of fit (adjusted R-square = .922) than 
that of a fully recursive model (adjusted R-square = .914) 
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Figure 20: Path Diagram of Contracetive Prevalence 
Determinants and Demand for Family Planning, 1982 
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Figure 20.1: Revised Path Diagram of Contracetive 
Prevalence Determinants and Demand for Family Planning, 1982 
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data analysis were congruent with those of 1989, in that the 

path linkage between contraceptive prevalence and total 

fertility rate is strong and statistically significant (see 

Figure 21). The path coefficient for demand for family 

planning was statistically insignificant. To maintain a 

consistent model, I delete the path linkage between demand 

for family planning and total fertility from the model. 

The new estimate, displayed in Figure 21.1, indicates a 

strong, negative, and significant relationship between 

contraceptive prevalence and total fertility rate (beta = 

-.915, t = -12.182). Once again, contraceptive prevalence 

is the single statistically significant explanatory 

variable. It explains 83.10% of the variation of total 

fertility rate (adjusted i?2 = .831) .13 The residual path 

estimate is .40. 

Examination of Model B 

Although the results of the above analyses could 

provide the significant insights into causal relationships, 

one might argue that each yearly analysis may be 

questionable because of the limited number of cases analyzed 

when demand for family planning is included. In order to 

reconfirm these causal relationships, I combine cases from 

both 1982 and 1989 to examine linkages among the variables. 

The regression equation for an overidentified model 
had a better goodness of fit (adjusted R-square = .831) than 
that of a fully recursive model (adjusted R-square = .810) 
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Figure 21: Path Diagram of Fertility Determinants and 
Demand for Family Planning, 1982 
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The combined data contain approximately 55-60 cases, 

depending on estimated equations. To maintain uniformity 

and consistency of interpretation, I present the results 

step by step, following the previous format of presentation. 

Step 1: Socioeconomic settings and demand for family 

planning. 

Following the procedures implemented in the previous 

analysis to test model B, per capita GDP, female literacy, 

urbanization, and Christianity are exogenous variables. The 

result of this estimate is consistent with previous 

analyses, in that the path coefficient for per capita GDP is 

weak and statistically insignificant. This finding is 

important to reconfirm the appropriate and significant 

deletion of this path from the model. The path estimates 

for female literacy, urbanization, and Christianity are 

statistically significant with expected directions of 

relationships (see Figure 22). 

The new estimate, without per capita GDP, portrays 

results congruent to those separate analyses of 1989 and 

1982. All exogenous variables--female literacy, 

urbanization, and Christianity-- are statistically 

significant with expected signs for directions of 

relationships (beta = .664, t = 5.97; beta = .252,t = 2.4; 

and beta = -.241, t = -2.326, respectively). Among these 

variables, female literacy has the strongest influence on 

demand for family planning. The higher the rates of female 
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Figure 22: Path Diagram of Demand for Family Planning 
Determinants, 1982 and 1989 
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literacy and urbanization, the higher is the demand for 

family planning services. Christianity has a significant 

role as the obstacle to demand for family planning (see 

Figure 22.1). The residual path estimate is .68. 

Step 2: Socioeconomic settings, demand for family planning, 

and program variables. 

It was hypothesized that socioeconomic settings and 

demand for family planning influence the family planning 

program implementation's strength. Countries with higher 

levels of wealth, rates of educated females and urbanization 

tend to have better financial and human resources to 

strengthen family planning program implementation. The 

result of combined data analysis, displayed in Figure 23, 

reconfirms a strong and significant relationship between 

demand for family planning and program variables (beta = 

.641, t = 4.075). Christianity has a statistically 

significant path coefficient (beta = -269, t =-2.169). 

Among other exogenous variables, female literacy has 

insignificant coefficient but with expected sign, whereas 

per capita GDP and urbanization have insignificant path 

coefficients with unexpected signs. This leads to a 

decision to drop per capita GDP and urbanization from the 

model. 

I further re-estimate the model by dropping the path 

linkages among per capita GDP, urbanization, and program 

variables. Figure 23.1 displays the path diagram for the 
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Figure 22.1: Revised Path Diagram of Demand for Family 
Planning Determinants, 1982 and 1989 
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Figure 23: Path Diagram of "Inside" Program Effort 
Determinants, 1982 and 1989 
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new estimation. The results of data analysis reveal a weak 

and insignificant coefficient of female literacy. In 

addition, the path estimate has an unexpected inverse 

relationship. 

I then, revise the path diagram by dropping the female 

literacy path from the model. The results of revised path 

diagram, displayed in Figure 23.2, show that demand for 

family planning has a strong and significant effect on 

program variables (beta =.584, t = 5.629). This finding is 

consistent with that of the 1982 data. The increasing 

demand for family planning services will increase 

implementation of family planning programs that governments 

have to provide in order to serve the needs of citizens. 

Christianity also has an expected negative and statistically 

significant path coefficient (beta = -.248, t = -2.337). 

The path estimate for the error term is .8. 

Step 3: Demand for family planning and program effort 

components. 

According to the literature review, the "inside" 

program effort components (policies, services, and record-

keeping) are hypothesized to influence the availability and 

accessibility of fertility-control supplies and services. 

Increasing the demand for family planning also increases the 

availability and accessibility of such supplies and 

services. Accordingly, the results of combined data 

analysis show that both program variables and demand for 
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Figure 23.1: Reestimated Path Diagram of "Inside" Procrram 
Effort Determinants, 1982 and 1989 
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Figure 23.2: Revised Path Diagram of "Inside" Program 
Effort Determinants, 1982 and 1989 
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family planning have positive and statistically significant 

relationships with availability (beta = .498, t = 6.392 and 

beta = .490, t = 6.289, respectively). The strength of 

relationships is equally comparable with an adjusted R-

square of .754 (see Figure 24) .14 The residual path 

estimate for this equation is .49. 

Step 4: Contraceptive prevalence determinants. 

From previous studies, socioeconomic settings, and 

availability and accessibility of fertility-control supplies 

and services determine the level of contraceptive 

prevalence. Demand for family planning is perceived as 

having a positive impact on contraceptive prevalence. The 

higher the demand for family planning services, the higher 

will be the contraceptive use. Figure 25 displays the 

results of the data analysis. Among socioeconomic 

variables, female literacy has the strongest impact on 

contraceptive prevalence with a statistically significant 

path coefficient (beta = .499, t = 7.576). In addition, 

Christianity has a negative and statistically significant 

relationship with contraceptive prevalence (beta = -.233, 

= -4.868). For availability, the path estimate is 

statistically significant with an expected positive sign. 

The regression equation for a fully recursive model 
had a slightly better goodness of fit (adjusted R-square = 
.759) than that of an overidentified model. Only the path 
linkages between program, demand for family planning, and 
availability were statistically significant. 
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Figure 24: Path Diagram of Program Effort Determinants and 
Demand for Family Planning, 1982 and 1989 
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Demand for family planning also posits a strong, positive, 

and statistically significant relationship with 

contraceptive prevalence (beta = .407, t = 5.625). The path 

estimates for per capita GDP and urbanization are weak and 

statistically insignificant. This leads to a decision to 

delete these paths from the model. 

Figure 25.1 displays a revised path diagram without 

path linkages among per capita GDP, urbanization, and 

contraceptive prevalence. The results of data analysis 

indicate that female literacy, demand for family planning, 

Christianity, and availability have significant effects on 

contraceptive prevalence. Among these variables, female . 

literacy has the strongest effect (beta = .521, t = 8.253), 

followed by demand for family planning (beta = .447, t = 

6.556), Christianity (beta = -.214, t = -4.553), and 

availability (beta = .141, t = 2.233). The independent 

variables can explain 91.70% of the variation of 

contraceptive prevalence.15 Additionally, the residual path 

estimate is .29. 

Step 5: Determinants of fertility. 

Following the procedure implemented in the previous 

analysis, first, demand for family planning and 

contraceptive prevalence are included as independent 

15The regression equation for a fully recursive model 
has a better goodness of fit (adjusted R-square = .918) than 
that of an overidentified model (adjusted R-square = .917). 
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Figure 25: Path Diagram of Contracetive Prevalence 
Determinants and Demand for Family Planning, 1982 and 1989 
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variables to test their influences on the total fertility-

rate. The results of this analysis are consistent with 

those of 1989 and 1982. Contraceptive prevalence has a 

strong and statistically significant coefficient. The path 

estimate for demand for family planning is statistically 

insignificant and approaches zero (see Figure 26). This 

result reconfirms that the deletion of the path linkage 

between demand for family planning and fertility is 

necessary and appropriate. 

Figure 26.1 displays a new estimate without the demand 

for family planning. The contraceptive prevalence path 

estimate is negative as expected, and statistically 

significant (beta = -.934, t = -19.151). Thus, the increase 

in contraceptive use tends to decrease the total fertility 

rate. In addition, contraceptive prevalence can explain 

86.90% of the variation of total fertility rate.16 The 

residual path estimate is .36. 

Although the combined 1982 and 1989 data analysis is 

useful to examine the hypothesized causal relationships 

specified in model B, this data analysis may present some 

methodological difficulties. Generally, the methodological 

problem associated with combined data from different time 

periods is the autocorrelation between error terms at 

different time points. Nevertheless, the examination of 

16The regression equation for an overidentified model 
had a better goodness of fit (adjusted R-square = .869) than 
that of a fully recursive model (adjusted R-square = .865). 
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Figure 26: Path Diagram of Fertility Determinants and 
Demand for Family Planning, 1982 and 1989 
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Figure 26.1: Revised Path Diagram of Fertility Determinants 
and Demand for Family Planning, 1982 and 1989 
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model B using the combined 1982 and 1989 data does not 

suffer from autocorrelation. Table 1 displays the Durbin-

Watson statistics as a test for the first order 

autocorrelation for each equation in the analysis. All 

Durbin-Watson values, except for equations in steps 2 

(Figure 23) and 4 (Figure 26 and Figure 26.1), are either 

greater than d„ or less than 4-d,,. This indicates that there 

is no autocorrelation among residuals. In addition, the ' 

Durbin-Watson values of equations in steps 2 (Figure 23) and 

4 (Figure 26 and Figure 26.1) are either between d, and d„ or 

4-d, and 4-d,,, which are in the inconclusive region. These 

values indicate that there is not enough evidence to 

conclude that autocorrelation exists among error terms (see 

Table 1). Thus, it can be concluded that the combined data 

analysis of 1982 and 1989 does not suffer from first order 

autocorrelation. 

Direct and Indirect Effects 

Conceptually, variables that do not have much direct 

influence on other variables may have a strong indirect 

impact on such variables through other mediating variables. 

Path analysis is superior to ordinary least squares 

regression analysis in that path analysis estimates both 

direct and indirect effects of independent variables on 

other variables in the model. The direct effect is the 

standardized beta coefficient of the independent variable on 
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Table 1: Durbin-Watson Test for Autocorrelation 

Equation Figure d di du 4-d„ 4 - d, 

Step 1 22 2.10 1.44 1.73 2.27 2.56 

22.1 2.12 1.48 1.69 2.31 2 .52 

Step 2 23 1.73 1.41 1.77 2 .23 2.59 

23.1 1.87 1.48 1.69 2.31 2.52 

23.2 1.93 1.51 1.65 2.35 2 .49 

Step 3 24 1.92 1.51 1.65 2.35 2.49 

Step 4 25 2.53 1.33 1. 81 2.19 2.67 

25.1 2.56 1.41 1.72 2.28 2.59 

Step 5 26 2.23 1.49 1.64 2.36 2.51 

26.1 2.23 1.55 1.62 2.38 2 .45 

Note: Critical values for the Durbin-Watson statistic are at 
.05 level of significance. 
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the dependent variable. Multiplying the coefficients of any 

paths indirectly leading from the predictor variable to the 

dependent variable in question estimates the indirect 

effects of a variable. The total indirect effect equals the 

sum of these indirect path estimates. Finally, the sum of 

the direct and indirect path estimates becomes the total 

effect of the predictor variable on the dependent variable 

(Asher 1976). 

Following this calculation, I present the direct and 

indirect effects of predictor variables in model A for the 

1989 data in Table 2. Among the independent variables, 

female literacy has the strongest effect on contraceptive 

prevalence, with the total effect of .713. Availability has 

the second strongest impact on prevalence (beta = .434) . 

Program variables do not affect prevalence directly, but 

their impact via an indirect path through availability is 

the third most important influence (beta = .321). 

Urbanization has only direct effect on contraceptive 

prevalence (beta = .102). Per capita GDP has no impact on 

contraceptive prevalence. 

In examining the direct and indirect effects of 

predictors of total fertility rate, contraceptive prevalence 

exerts the highest influence on fertility (beta = -.928). 

Per capita GDP has neither a direct nor an indirect effect 

on total fertility rate. Although other variables do not 

have a direct impact on fertility, their indirect influences 
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cannot be neglected (see Table 2). Among variables included 

in model A, female literacy tends to have the highest 

indirect effect on fertility (beta = -.661), followed by 

availability and "inside" program effort variables (beta = 

-.420 and beta = -.298, respectively). 

Additionally, Table 3 displays the direct and indirect 

effects of predictor variables in model A for the 1982 data. 

Availability has the highest impact on contraceptive 

prevalence with only a direct effect (beta = .601). Female 

literacy has the second highest influence on prevalence 

(beta = .562). Although "inside" program effort variables 

do not have a direct impact on contraceptive prevalence, 

their total effect ranks third (beta = .532). Only 

urbanization has no impact on contraceptive prevalence. 

For the effects of predictor variables on fertility, 

contraceptive prevalence has the highest direct effect on 

total fertility rate (beta = -.916). Urbanization has no 

effect on total fertility rate. Although other variables in 

the model do not have direct effects on fertility, the 

strength of their indirect effects is not negligible. 

According to their strength of indirect effects, the 

variables' influence on total fertility rate, in rank order, 

is availability, female literacy, and "inside" program 

effort variables (beta = -.601, -.515, and -.488, 

respectively). Per capita GDP and Christianity do not have 

much effect on total fertility rate (see Table 3). 
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Table 2: Direct and Indirect Effects of Predictors on 
Contraceptive Prevalence and Fertility in Model A, 1989 

Predictor 
Variables 

Prevalence Total Fertility Rate 

Direct Indirect Total Direct Indirect Total 
Effect Effect Effect Effect Effect Effect 

GDP 

Female Literacy .606 .107 .713 

Urbanization .102 .102 

Christianity -.23 -.038 -.268 

Program .321 .321 

Availability .434 .434 

Prevalence 

- .661 

- .095 

.248 

- .298 

- .420 

- .928 

-.661 

- .095 

.248 

- .298 

- .420 

- .928 
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Table 3: Direct and Indirect Effects of Predictors on 
Contraceptive Prevalence and Fertility in Model A, 19 82 

Predictor 
Variables 

Prevalence Total Fertility Rate 

Direct Indirect Total Direct Indirect Total 
Effect Effect Effect Effect Effect Effect 

GDP .167 .167 

Female Literacy .338 .224 .562 

Urbanization 

Christianity -.078 -.042 -.12 

Program .532 .532 

Availability .601 .601 

Prevalence 

- .153 

- .515 

. 118 

- .488 

- .551 

- .916 

153 

.515 

118 

488 

551 

916 
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Since model B has been examined using the combined data 

from 1982 and 1989, I present the direct and indirect 

effects of predictor variables on dependent variables of 

model B only for the combined data of 1982 and 1989 (see 

Table 4). The crucial question that model B intended to 

examine is to what extent program effort components 

influence contraceptive prevalence and fertility under the 

constraints of socioeconomic development and demand for 

family planning. The data analysis illustrates that, among 

all variables, female literacy has the strongest total 

effect on contraceptive prevalence (beta = .879). The 

second highest variable that influences contraceptive 

prevalence is the demand for family planning (beta = .516). 

According to the strength of total effect, Christianity is 

the third most important influence on contraceptive 

prevalence (beta = -.366). Per capita GDP has no effect on 

contraceptive prevalence. Notice that both availability and 

program variables do not have much influence on 

contraceptive prevalence when controlling for demand for 

family planning. Thus, the strong effects of program 

variables and availability found in model A may be due to 

the use of an inappropriate model in the estimation. 

An examination of fertility determinants shows that the 

influence of contraceptive prevalence on total fertility 

rate is strong and significant (beta = -.934). Per capita 

GDP has neither a direct nor an indirect impact on total 
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fertility rate. Although other variables do not have direct 

effects on fertility, the indirect effects of some variables 

in the model may be important. Among these variables, 

female literacy has the strongest indirect effect on 

fertility (beta = -.822). Demand for family planning, which 

does not constitute a direct effect on fertility, influences 

fertility with a strong indirect effect (beta = -.482) 

through program variables, availability, and contraceptive 

prevalence. Christianity has the third strongest indirect 

effect on fertility (beta = .342). In addition, program 

variables and availability do not have much effect on 

fertility. 

Discussion of Findings from Model Testing 

The major objective of this study is to examine the 

associations among family planning program effort, 

socioeconomic and cultural settings, contraceptive 

prevalence, and fertility. In order to achieve this 

objective, I developed two models to investigate such 

relationships. Both models use Lapham and Mauldin's 

conceptual framework (1985a). 

These models assume that fertility is a function of 

contraceptive prevalence, where contraceptive prevalence is 

directly affected by availability and social setting. In 

addition, program variables are assumed to exert a direct 

impact on availability. Moreover, the model postulates that 

social setting exerts indirect impacts on contraceptive 
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Table 4: Direct and Indirect Effects of Predictors on 
Contraceptive Prevalence and Fertility in Model B, 1982 and 
1989 

Predictor 
Prevalence Total Fertility Rate 

Variables Direct 
Effect 

Indirect 
Effect 

Total 
Effect 

Direct 
Effect 

Indirect 
Effect 

Total 
Effect 

GDP 

Female Literacy .521 .358 .879 - .822 - .822 

Urbanization .14 .14 - .131 - . 131 

Christianity - .214 - .152 - .366 .342 .342 

Demand .447 .069 .516 - .482 - .482 

Program .07 .07 - .07 - .07 

Availability .141 .141 - .141 - . 141 

Prevalence - .934 - .934 
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prevalence through program variables and availability. 

Program variables are directly affected by socioeconomic and 

cultural factors. Finally, social setting affects 

contraceptive use and fertility through the influence of 

demand and supply for children on the motivation to accept 

and use fertility regulation which further affects program 

variables (see Figure 1). In order to understand 

relationships specified by this conceptual framework, model 

A examines the associations among program effort, 

socioeconomic and cultural settings, contraceptive 

prevalence, and fertility (see Figure 2). Model B, which 

includes demand for family planning as the proxy measure for 

motivation to accept and use fertility (excess of supply 

over demand for children), tests such relationships under 

the constraint of demand for family planning (see Figure 3). 

Discussion of Findings from Model A 

The results of the 1989 and 1982 data analysis of model 

A deserve some discussion in that the relationship between 

contraceptive prevalence and fertility is significant and 

undeniable. Thus, the higher the use of contraceptive 

prevalence, the lower the fertility rate. In addition, 

questions have been raised as to what extent program effort 

and social setting influence contraceptive prevalence 

(Lapham and Mauldin 1985a, 1985b; Lapham and Simmons 1987; 

Mauldin and Berelson 1978; Mauldin and Ross 1991). The 

results of data analyses illustrate a statistically 
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significant impact of availability on contraceptive 

prevalence. In addition, program variables directly affect 

availability and indirectly affect contraceptive prevalence 

through availability. Thus, the direct relationship between 

program variables and availability is statistically 

significant, meaning that the higher the strength of policy, 

services, and record-keeping, the greater the availability 

and accessibility of fertility-control supplies and 

services. Although program variables do not have a direct 

impact on contraceptive prevalence, a moderate indirect 

effect exists. These results are consistent for both 1989 

and 1982 data. 

Social setting exerts both direct and indirect effects 

on contraceptive prevalence. Among socioeconomic and 

cultural variables, female literacy maintains statistically 

significant relationship with contraceptive prevalence. 

Christianity and urbanization are statistically significant 

only in 1989. Per capita GDP has significant relationship 

with contraceptive prevalence only in 1982. In addition, 

among socioeconomic and cultural variables, female literacy 

has the strongest impact on program variables in both years. 

Thus, the higher the rate of female literacy, the better 

will be family planning policies, services, and record-

keeping. Although Christianity has some impact on program 

variables, the effect is statistically insignificant. Per 

capita GDP and urbanization do not have any impact on 
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program variables. This finding is not consistent with the 

underlying theories. Per capita GDP is theoretically-

related to program variables because the general level of 

wealth in a society should provide financial resources to 

formulate and implement family planning services. 

Urbanization affects program variables because it implies 

better access to facilities and equipments that are 

necessary to implement the programs. In addition, it is 

less costly to provide services to concentrated population. 

Why do the results of the current study differ with 

respect to the impact of per capita GDP and urbanization on 

program variables? There are many possible explanations, 

but one seems more likely than others. During the early 

years of population policies, with only a few exceptions 

such as India and China, the wealthier and more urban a 

country, the more likely it was to allow contraceptive 

delivery and to subsidize this delivery. During the period 

of 1960s and 1970s, most family planning programs in LDCs 

were based on clinics started by voluntarily associations 

such as the International Planned Parenthood Federation 

(IPPF) and the Family Planning International Assistance 

(FPIA). These clinics were largely concentrated in urban 

areas with the presence of medical doctors and were 

dependent heavily on the medical profession (Nortman 1987). 

Almost all of knowledge about and demand for contraception 

came from sources other than governments (Godwin 1992a, 
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1992b). From the period through the middle of 1970s, family 

planning, implemented by private sectors, was a response to 

demand of urban, upper, and middle income females. These 

relationships were so strong that studies through the early 

1970s continued to argue that only socioeconomic development 

could reduce fertility, and family planning programs were 

unimportant (see, for example, Rich 1973). 

As elites in LDCs began to see lower fertility rates as 

important to economic development, more governments became 

more involved in family planning and moved to distribution 

networks such as community based distribution and mobile 

clinics that brought contraceptives to rural areas. Market-

based distribution by commercial sector was publicly 

encouraged and tariffs on contraceptive imports were 

reduced. Rather than being passive or negative with respect 

to family planning, governments allocated money to family 

planning programs as instruments of economic development. 

Contraceptive social marketing programs, in which 

governments subsidized contraceptive sales in a commercial 

sector, were encouraged in many LDCs (Sheon, Schellstede, 

and Derr 1987). In addition, the government became a major 

source of information concerning contraceptives and their 

effective uses. This expansion of knowledge greatly 

increased the demand for contraception. By the early 1980s, 

these publicly funded distribution networks existed in 

almost all LDCs (Ross, Lauro, Wray, and Rosenfield 1987). 
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As these program expanded, so did contraceptive and 

availability. This expansion has been particularly rapid in 

rural areas. Aside from the increasing public funding, a 

transformation of family planning program resource 

requirements emerged with the maturing of family planning 

programs. That is, programs were transformed from 

essentially clinic-based operations heavily dependent on the 

medical profession into interdisciplinary efforts with 

paramedical and multisectorial involvement. These efforts 

led to contraceptive availability in both urban and rural 

areas. The findings that in 1989 neither national income 

nor the percentage of urban population are significantly 

associated with family planning program strength shows that 

the dependence on funding from private donors, particularly 

the IPPF, is over in most LDCs and that the public and 

private distribution networks had overcome their urban bias. 

Discussion of Findings from Model B 

Lapham and Mauldin's framework has been utilized by 

many researchers to investigate the associations among 

program effort, social setting, and fertility (Lapham and 

Mauldin 1985a; Bongaarts, Mauldin, and Phillips 1990; 

Mauldin and Ross 1991). These studies, however, have not 

included demand for family planning in their analyses. This 

dissertation includes demand for family planning to 

investigate the relationships among family planning 

programs, contraceptive prevalence, and fertility under the 
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constraints of social setting in model B. 

The results of data analyses show that demand for 

family planning is a function of female literacy, 

urbanization, and Christianity. All regression coefficients 

estimated from this equation, with an exception of 

urbanization in 1982, are statistically significant in all 

data sets. Among these variables, female literacy has the 

strongest effect on demand for family planning. This 

evidence illustrates the importance of female education as 

being the most significant determinant of demand for family 

planning. Other things being equal, women with more 

education, especially those in urban areas, have higher 

opportunity costs and they value higher quality children 

more than a large number of children. Living in urban areas 

facilitates the opportunity to get better employment, 

education, information, and better access to contraception. 

Additionally, the number of children in families varies 

greatly by culture. The above analyses found that 

predominantly Christian countries tend to have significantly 

less demand for family planning than non-Christian 

countries. These factors, taken together, influence demand 

for family planning. Governments in countries with high 

demand respond to this demand by designing family planning 

policies, and providing services, implementation, 

evaluation, and accessibility of fertility-control supplies 

and services to needed citizens. This program operation and 
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implementation occur under the constraints of socioeconomic 

conditions of the countries. Questions have been raised as 

to whether those significant relationships among 

socioeconomic variables, found in model A, remain 

significant when adding demand for family planning into the 

study. The results of testing model B indicate that the 

significant relationships between socioeconomic and cultural 

factors and program variables found in 1989 and 19 82 

disappear when controlling for demand for family planning. 

Thus, different results between model A and model B may come 

from specification error that model A excludes an important 

variable from the equation, demand for family planning. In 

addition, demand for family planning is statistically 

significant with the strongest effect on program variables 

in 1982, but not in 1989. This significant relationship 

also occurs in the combined data of 1989 and 1982. On face 

value, this evidence may understate the importance of 

socioeconomic and cultural factors on program variables. 

However, indirect effects of socioeconomic and cultural 

factors through demand for family planning need to be taken 

into account. Among the indirect effects firom the combined 

data of 1989 and 1982, female literacy ranks first, followed 

by urbanization and Christianity (beta = .376, .147, and -

.141, respectively). 

Why does demand for family planning has a significant 

effect on family planning program strength in 1982, but not 
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in 1989? One of the explanations for this occurrence lies 

on the increased funding from domestic governments and the 

decreased financial assistance for family planning programs 

of private donors in the 1980s. As mentioned earlier, 

private, nongovernmental organizations were the first 

foreign donors of family planning assistance to LDCs. 

Donors like to think of their contributions as seed money. 

In the early stages of program adoption and implementation, 

they are less concerned with stimulating local funding than 

with helping to lay foundations for successful operation. 

In time, donors as well as recipients begin to appreciate 

the advantages of relying more heavily on in-country 

resources. The expected trend is that foreign support as a 

proportion of expenditures will peak after a relative short 

time, particularly after early stage of program adoption and 

implementation. It then, will gradually decline and the 

government proportion is expected to rise with program 

duration. Nortman (1987) supports this time trend by 

evidence from the examination of the United Nations Fund for 

Population Activities (UNFPA) annual family planning 

expenditures. The average funding, as measured by per 

capita (current) U.S. cents, increased substantially from 

the period of 1969-1974 to the period of 1975-1980 in all 

regions of the world. It largely declined in the period of 

1981-1983. In North African and Latin America, there was a 

major decline of 52% and 40%, respectively. For all LDCs 
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excluding China, UNFPA spent 20% less per capita on family-

planning in the early 1980s than in the latter part of the 

1970s. Meanwhile, the proportion of domestic funds for 

family planning increased in almost all LDCs (Nortman 1987). 

In addition, this situation occurs side by side with program 

maturity. An increasing governmental share of program cost 

is partly the result of the age of programs. 

As the age of programs increases, governmental budgets 

and decisions to allocate funds seem to be incremental in 

nature. Once a program is launched, precedent is the major 

determinant of program's resource allocation (Wilensky 

1975) . As the demand for contraceptives increases in both 

urban and rural areas during 1980s, so do private 

distribution networks through community based distribution 

and contraceptive social marketing programs. The government 

may not be able to respond to the increasing need because of 

its incremental decision making to provide family planning 

programs, services, and financial resources that respond to 

prior demand rather than current demand for family planning 

for needed populations. In addition, a proportion of demand 

for contraceptives is served by the commercial sector. 

Model B also investigates the determinants of 

contraceptive prevalence. When controlling for demand for 

family planning, female literacy and Christianity have 

statistically significant effects on contraceptive 

prevalence in all data set. Availability is statistically 
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significant in 1982 and in the combined data of 1989 and 

1982. Demand for family planning also exerts a 

statistically•significant effect on prevalence. Other 

things being equal, countries with high rates of literate 

females, high access to family planning methods, and high 

demand for family planning will have higher rates of 

contraceptive use. Among the social setting variables, 

female literacy has the highest impact on contraceptive 

prevalence. Hence, female literacy is the single most 

important socioeconomic factor that influences contraceptive 

use. Female education relates to the opportunity costs 

associated with childbearing and childrearing as well as to 

career opportunities. In addition, countries dominated by 

the Christian religion tend to have lower rates of 

contraceptive use than countries with other religions. 

Finally, this study found that contraceptive 

prevalence, not demand for family planning, exerts the 

strongest direct effect on total fertility rate. This 

evidence indicates that demand for family planning could not 

effectively reduce fertility rate without the intermediate 

factor--contraceptive prevalence. This finding supports the 

theoretical assertion that contraceptive use is the single 

most important factor to reduce fertility rate. Demand for 

family planning indirectly affects total fertility rate 

through program variables, availability, and contraceptive 

prevalence. The indirect influences are" undeniable. Among 
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indirect effects, female literacy exerts the strongest 

indirect impact on total fertility rate. 

Perhaps the single most interesting finding of this 

study has been the dominance of female literacy as the 

critical socioeconomic variable. The results of the above 

analyses reveal that if a country wishes to reduce its 

fertility rate, the most effective and efficient path to 

this end is to increase female education. Because female 

education has many benefits other than reduced fertility--

greater social equality, lower infant mortality, better 

nutrition, improved maternal and child health, increased 

income, and a larger work force--its increase should have a 

significantly higher benefit-cost ratio than other 

development policies. In addition, by encouraging female 

education, the government is using a noncoercive method and 

is increasing the freedom, liberty, and reproductive rights 

of its population. This is, a sharp contrast to the more 

coercive policies that governments such as those of China 

and India have used. 

Testing of Hypotheses 

The final part of this chapter tests hypotheses. 

Although some of the hypotheses stated in this analysis have 

already been supported through the above data analyses and 

discussion previously mentioned in the chapter, there remain 

some hypotheses that need to be addressed here. 

According to the results of data analyses previously 
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presented in this chapter, the evidence indicates that the 

following research hypotheses are accepted: 

Hj: Socioeconomic and cultural variables are correlated 

with contraceptive prevalence. 

Hj: Among socioeconomic variables, female literacy-

explains most of the variation in contraceptive prevalence. 

H3: Demand for family planning has a positive 

association with program effort variables and contraceptive 

prevalence. 

In addition, the findings of the study fail to accept 

some part of the hypothesis stated in H4--demand for family 

planning and contraceptive prevalence are correlated with 

total fertility rate. 

Evidence found in the data analyses supports part of 

this research hypothesis--contraceptive prevalence is 

correlated with total fertility rates. The analyses reject 

the direct association between demand for family planning 

and total fertility rate. 

There are two hypotheses, Hs and H6, that have not been 

tested in the previous data analyses. The following data 

analysis tests these hypotheses. 

H5: The combination of socioeconomic, cultural 

variables, and program effort can better explain the 

variation of contraceptive prevalence than either 

socioeconomic and cultural variables or program effort 

alone. 
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To test this hypothesis, I estimate several regression 

equations to explore the coefficients of determination. Due 

to the different number of cases including in each equation, 

the adjusted R-square values are used as the coefficients of 

determination. I present the results of the multiple 

regression analyses in Table 5. In a multiple regression, 

in which the socioeconomic and cultural variables predict 

program effort, the variance explained by predictors for the 

1989 data is 76.20% and 68% for 1982. Program effort alone 

can explain 68.40% of variation in contraceptive prevalence 

in 1989, and 76.50% in 1982. The combination of social 

setting and program effort explains 87.10% of variance in 

1989, and 85.50% in 1982. These results lead to the 

acceptance of H5 that the combination of socioeconomic and 

cultural variables and program effort can better explain the 

variation of contraceptive prevalence than either 

socioeconomic and cultural variables or program effort 

alone. More specifically, the joint effect of those factors 

can explain 57.50% in 1989 and 59% in 1982 of variation of 

contraceptive prevalence (see Table 5). 

The last hypothesis that has not yet been tested is: 

H6: Among four components of program effort, service 

and service-related activities, and the availability and 

accessibility of contraception have the strongest positive 

effects on contraceptive prevalence. 

To test this hypothesis, I develop a multiple 
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Table 5: Comparison of Percent of Variation of 
Contraceptive Prevalence Explained by Predictors 

Percent of Variance Explained 

Variables 1989 1982 

1. Social Settings 76.2 68.0 

2. Program Effort 68.4 76.5 

3. Social Settings and Program 87.1 85.5 
Effort Components 

4. Net Effect of Social Setting 10.9 17.5 
(3-1) 

5. Net Effect of Program Effort 18.7 9.0 
(3-2) 

6. Joint Effect (3-4-5) 57.5 59.0 

Note: Percentages of variance explained are calculated from 
adjusted R-square values. 
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regression equation to explore the relationships between 

program effort components and contraceptive prevalence. 

Based on underlying theory, family planning programs operate 

under the social and economic contexts of the countries. 

Thus, the multiple regression equation incorporates program 

effort components as predictors for contraceptive prevalence 

as well as controlling for social setting of the countries. 

Table 6 displays the results of the data analysis. It is 

clear from the results of the data analysis that among 

program effort components, only availability and 

accessibility of contraception have a positive and 

statistically significant effect on contraceptive 

prevalence. The higher the availability and accessibility 

of fertility-control supplies and services, the higher the 

rate of contraceptive prevalence. This finding is 

consistent in both 1989 and 1982 (beta = .4, t = 4.64, and 

beta = .71, t = 5.81, respectively). This evidence leads to 

the acceptance of the part of the hypothesis which indicates 

that availability has the strongest positive relationship 

with contraceptive prevalence. Other components are 

statistically insignificant (see Table 6). In addition, 

among social setting variables, female literacy has the 

strongest effect on contraceptive prevalence in both years 

(beta = .63, t = 7.18 in 1989, and beta = .36, t = 4.48 in 

1982) . Christianity has a modest impact on contraceptive 

prevalence, the beta coefficients are statistically 
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significant for both years (beta = -.23, t = -3.79 in 1989, 

and beta = -.13, t = -1.96 in 1982). Urbanization is 

significant only in 1989 and per capita GDP is insignificant 

for both years. 

In sum, this evidence supports the significant roles of 

program effort and social setting in determining 

contraceptive use. For program effort, the increase in 

availability and accessibility of fertility-control supplies 

increases contraceptive prevalence the most. Among 

socioeconomic factors, female education has consistently 

influenced contraceptive prevalence. In addition, 

Christianity has a strong inverse relationship with 

contraceptive prevalence. Even though program effort or 

social setting alone can explain some variation of 

contraceptive prevalence, the highest explanatory power 

comes from the combination of both program effort and social 

setting. 

Chapter Conclusions 

The above data analyses have examined a major framework 

developed to explain family planning program impact on 

contraceptive prevalence and fertility under the constraints 

of social setting in less industrialized countries. The 

models tested in this chapter have incorporated program 

effort and other factors that have been shown to be powerful 

predictors of contraceptive prevalence and fertility. Aside 

from major factors utilized in past research, this study 
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1989 1982 

Variables B t-score beta B t -value beta 

Constant -16.63 -3.21 0.00 -6.84 -1.93 0.00 
GDP - .001 -0.58 - .05 .002 1.53 .12 
Female Literacy 0.54 7.18** .63 .29 4.48** .36 
Urbanization 0.17 1.66* .14 .11 1.32 .10 
Christianity -9.85 - 3.79** - .23 -5.90 -1.96* - .13 
Policies .35 1.15 .10 - .07 - .18 - .02 
Services - .11 - .44 - .05 - .12 - .35 - .06 
Record Keeping .08 .12 .01 - .75 - .84 - .10 
Availability 1.26 4.64** .40 2.24 5.18** .71 
Number of cases 53 63 
R2 .891 .873 
Adjusted R2 . 871 . 855 

*p 4 -05, one-tailed test; and **p « .025, one-tailed test. 

Countries included in 1989 are: 
Africa: Algeria, Botswana, Burundi, Benin, Egypt, Ghana, 

Kenya, Liberia, Mali, Mauritania, Morocco, Nigeria, 
Rwanda, Senegal, Zimbabwe, Sudan, Togo, Tunisia, 
Uganda, Cameroon 

S. America: Bolivia, Brazil, Colombia, Costa Rica, 
Dominican Republic, Ecuador, El Salvador, Guetemala, 
Haiti, Hondurus, Jamaica, Mexico, Panama, Paraguay, 
Peru, Venezuela 

Asia: Bangladesh, China, India, Indonesia, Iran, Iraq, 
Jordan, N. Korea, Malaysia, Nepal, Pakistan, 
Philippines, Sri Lanka, Syria, Thailand, Turkey, 
Vietnam 

Countries included in 1982 are: 
Africa: Algeria, Burundi, Chad, Benin, Egypt, Ghana, 

Guinea, Kenya, Lesotho, Liberia, Malawi, Mali, Morocco, 
Niger, Nigeria, Senegal, Sierra Leonne, Somalia, 
Zimbabwe, Sudan, Tunisia, Uganda, Cameroon, Tanzania, 
Burkino Faso, Zaire, Zambia 

S. America: Bolivia, Brazil, Chile, Colombia, Costa Rica, 
Cuba, Dominican Republic, Ecuador, El Salvador, 
Guetemala, Haiti, Hondurus, Jamaica, Mexico, Panama, 
Paraguay, Peru, Trinidad & Tobacco, Venezuela 

Asia: Bangladesh, China, Hong Kong, India, Indonesia, Iran, 
Korea (Rep.), Malaysia, Nepal, Pakistan, Papua New 
Guinea, Philippines, Singapore, Sri Lanka, Syria, 
Thailand, Turkey 
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includes demand for family planning, which is a theoretical 

construct identified as fertility determinants that has not 

yet been tested in previous research. Further, different 

rnodels and statistical procedures were used on different 

data sets for rigorous testing. For the most part, the 

results produced by different statistical procedures to test 

different models with data from different years were 

extremely consistent. Such retesting procedures help to 

confirm the data analysis results and increase our faith in 

their generalizability. 



CHAPTER V 

SUMMARY, FINDINGS, AND IMPLICATIONS 

Summary of the Study-

Many developing countries consider a high rate of 

population growth an obstacle to economic and political 

development and a hindrance to the improvement of social and 

human welfare of their citizens. Thus, families in 

developing countries desire family planning services to 

reduce their births and increase their educational and 

economic opportunities. As a consequence, since the 1960s, 

there has been a substantial increase in the number of 

developing countries that responded to citizens' demand by 

adopting official family planning policies to' reduce 

population growth. By 1980, 52 developing countries were 

providing family planning programs for demographic reasons 

and another 65 countries were supporting family planning for 

health or human rights reasons (Nortman 1982). By 1985, 95% 

of the developing world's population lived in countries that 

provided some support for family planning programs 

(Bongaarts, Mauldin, and Phillips 1990). 

A number of studies have attempted to assess the 

contribution of family planning programs to fertility 

decline in developing countries (United Nations 1979, 1982; 
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Nortman 1982). In general, these studies have established 

that both socioeconomic development and organized family 

planning programs play significant roles in increasing 

contraceptive prevalence and decreasing fertility {Bongaarts 

1984; Cutright and Kelly 1981; Lapham and Mauldin 1985a; 

Mauldin and Berelson 1978; Mauldin and Ross 1991). 

Additionally, most of these studies focus on the assessment 

of the net program effect and/or the jointly socioeconomic 

and family planning program effects in the analysis of the 

determinants of fertility and contraceptive prevalence. 

Only a few studies (Lapham and Mauldin 1985a; Mauldin and 

Ross 1991; Ness and Ando 1984) have tried to explain the 

mechanisms of family planning programs on contraceptive 

prevalence and fertility decline. However, most of these 

studies do not extensively investigate the causal 

relationship between family planning programs and 

contraceptive prevalence or fertility in the context of 

socioeconomic settings. Further, none of these studies 

included demand for family planning or demand and supply of 

children as important fertility determinants. This study 

has filled that gap. In addition, a more comprehensive and 

precise study of the causal relationship between family 

planning program effort and contraceptive prevalence in the 

context of socioeconomic conditions of developing countries 

clarified the causal mechanisms of fertility determinants 

and assessed family planning program impact on contraceptive 
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prevalence. 

This study answered the following research questions: 

1. What relationship exists between socioeconomic 

development and contraceptive prevalence? 

2. Does culture influence contraceptive prevalence? 

3. Do family planning programs strengthen the 

relationship between socioeconomic development, culture, and 

contraceptive prevalence? 

4. To what extent do family planning program, 

socioeconomic development, and culture influence 

contraceptive prevalence when controlling for demand for 

family planning? 

5. Which socioeconomic development variables influence 

contraceptive prevalence the most? 

6. What parts of program effort components influence 

contraceptive prevalence? 

To answer these questions, I used path analysis and 

multiple regression to test two models of fertility 

determinants for data collected for the years 1982 and 1989. 

An analysis of combined data also was performed to verify 

the conceptual model. 

Findings of the Study 

The results of my data analyses were consistent with 

the underlying theories. The major findings are summarized 

as follows: 

1. Socioeconomic development and family planning 
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program effort play significant roles in increasing 

contraceptive prevalence. The combination of program effort 

and socioeconomic development best explains the variation of 

contraceptive prevalence. 

2. Among socioeconomic variables, female literacy 

exerts the most direct and indirect influences to increase 

contraceptive prevalence and indirectly to decrease total 

fertility rate. 

3. Christianity performs a significant role in 

opposing contraceptive prevalence. 

4. Among program effort components, availability and 

accessibility for fertility-control supplies and services 

exert the most influence on contraceptive prevalence. Even 

though the "inside program effort variable" (the sum of 

policies, services, and record-keeping) does not exert a 

direct impact on contraceptive prevalence, its indirect 

impact on contraceptive prevalence is modest and should not 

be neglected. In addition, the "inside program effort" also 

exerts a significant direct effect on availability. 

5. When controlling for demand for family planning, 

female literacy and Christianity maintain expected and. 

significant relationships with contraceptive prevalence. 

Availability and accessibility for fertility-control 

supplies and services exerts a positive and statistically 

significant effect on contraceptive prevalence. 

Additionally, demand for family planning exerts a positive 
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and statistically significant impact on program variables, 

availability, and contraceptive prevalence. 

6. There is a strong relationship between 

contraceptive use and total fertility rate. In addition, 

demand for family planning, program effort, and 

socioeconomic and cultural factors influence total fertility 

rate indirectly through contraceptive prevalence. 

Implications of the Findings 

This study contributes to the theoretical understanding 

for researchers and policy implications to policy and 

program administrators in several ways. 

It is the most comprehensive study of family planning 

program impact on contraceptive prevalence and fertility 

that incorporates socioeconomic, cultural, program, and 

demand variables to analyze fertility. The inclusion of the 

demand for family planning provides significant insights 

concerning the mechanisms of fertility determinants and the 

assessment of family planning program impact. These results 

should assist researchers and theorists in their 

reconsideration of the underlying causal theories. 

Additionally, path analysis and causal diagrams 

utilized in this study show the importance of indirect 

effects of predictor variables on dependent variables. 

These indirect impacts could not be observed in ordinary 

regression analysis. Moreover, most previous researchers 

who utilized path analysis to study the impact of family 
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planning program effort tend to use a socioeconomic index in 

the analyses. Estimation of the socioeconomic index in path 

analysis could not demonstrate the significance of specific 

variables on contraceptive prevalence. Thus, this study 

treated each of the socioeconomic variables on its own. 

This procedure provides significant comparisons of the 

strength of relationships among socioeconomic factors on 

dependent variables. 

Finally, the data analyses, models, and associations of 

important variables tested different data collected at 

different time points by different statistical methods. 

Thus, the results of data analyses provide more confidence 

in validating and generalizing the associations found in the 

study. 

Policy and Program Implications 

The results of this study have demonstrated that the 

combination of strong family planning programs and 

socioeconomic development increases contraceptive use and 

reduces the fertility rate. The policy implication derived 

from the findings is obvious: effective family planning 

programs and socioeconomic development should go hand in 

hand. Thus, governments need to implement strong family 

planning policies and, at the same time, increase the 

socioeconomic development of the countries. The results of 

this study suggest that governments should give priority to 

female education because it is the most effective 
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determinant of contraceptive prevalence. Family planning 

programs can have considerable success without the broad 

range of development factors previously believed to be 

necessary. 

However, for countries that face a long struggle for 

development, it might be possible that fertility can be 

reduced by strong family planning policies and program 

implementation before achieving high levels of development. 

The availability and accessibility of fertility-control 

supplies and services has the strongest impact on 

contraceptive prevalence when compared to other program 

effort components. By making contraceptives more readily 

available, family planning programs may increase the use of 

contraception, which in turn, leads to reduced fertility and 

population growth. Finally, family planning programs are 

governmental services designed to serve the needs of 

citizens. Demand for family planning is the function of 

socioeconomic and cultural variables. 

Limitations and Suggestions for Future Research 

Previous studies of fertility determinants and family 

planning program impact have involved a number of pitfalls 

including quality of data, measurement of variables, 

selection of theoretical frameworks, model construction, and 

selection of analytical techniques. While this study has 

dealt with some of these pitfalls, some limitations remain. 

First, this study attempted to include the important 
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determinants of fertility and family planning program 

inputs. However, the study is vulnerable to the criticism 

that only selected socioeconomic variables are included in 

the analytical framework. Numerous studies have indicated 

other variables affect both program effort and fertility. 

The most often mentioned variables are infant mortality, 

life expectancy, and primary and secondary school 

enrollment. These variables were excluded in this study, 

largely due to multicollinearity problems. Thus, future 

research needs to explore either the proxy measures or more 

elaborate statistical procedures to eliminate the 

multicollinearity problems. Increasing the number of cases 

for the analysis may reduce the problem of 

multicollinearity. Moreover, other variables that have been 

shown to have strong effects on family planning programs, 

such as strength of political commitment, foreign donations 

toward family planning programs, duration of programs 

(Godwin 1975, 1992a, 1992b; Ness and Ando 1984, Nortman 

1987), should be considered for future research. Inclusion 

of these factors may partially explain the variance in 

regression equations left unexplained in this analysis. The 

inclusion of religion as a dummy variable of Christianity 

has indicated the significant role of religion in the 

reduction of fertility. Aside from the dummy variable of 

major religion, percent of population of dominant religion 

should be a good measurement for future research. The 
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exploration of Islam as well as other cultural variables 

believed to influence fertility, family planning programs, 

and demand for family planning should benefit future study. 

Second, this study utilized program effort components 

as the important variables representing program inputs of 

family planning. Although program effort seems to be the 

best currently available variable to represent program 

inputs, program effort itself is subject to criticism 

(Entwisle 1989; Nortman 1981; Hernandez 1989). This 

criticism involves the difficulties of conceptualization, 

measurement, and data collection. More specifically, 

Entwisle (1989) has explored the construct validity of 

program effort. By applying confirmatory factor analysis, 

Entwisle found eight underlying dimensions to the 30-item 

index. Future studies should include these dimensions to 

validate the theoretical construct of program effort. In 

addition, future study to validate Entwisle's eight 

dimensions should be beneficial to the estimation of the 

importance of each to the success of program efforts. 

Third, this study is the first that includes demand for 

family planning to study family planning program impact 

within the social setting. Due to the availability of data, 

the study contains up to 60 cases from combined data of 1982 

and 1989 for path analysis. The extensive data collection 

of this variable from in-country surveys should be valuable 

to future research to verify the theoretical underpinnings 
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of the causal mechanism of family planning program impact on 

fertility under the socioeconomic constraints and the demand 

for family planning. 

Finally, the cross-national nature of the analysis is a 

limitation. It is obvious that developing countries, even 

though they may have similar basic characteristics, such as 

low per capita GDP, high rate of infant mortality, low rate 

of industrialization, and the like, vary greatly in their 

sizes, number of populations, cultures, and other relevant 

variables. The significant relationships found in the study 

may or may not be due to the inter-country differences that 

are not included in the analyses. In addition, differences 

also exist at the within-country level across the regions of 

each country. Thus, cross-national analysis may mask the 

importance of the variation of some factors within the 

countries. Moreover, conclusions from the analysis may not 

be applicable to different regions or countries because of 

specific characteristics of countries or regions. Within 

country survey research is necessary to examine the 

application of both the theoretical framework and the 

reconfirmation of existing significant relationships. 
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SUMMARY DESCRIPTION OF THE 30 ITEMS INCLUDED IN 

THE FAMILY PLANNING PROGRAM EFFORT SCALE 

I. Policy and Stage-setting Activities 

1. Government's official policy or position concerning 

fertility/family planning and rates of population growth 

Existence and type of official policy: to reduce the 

population growth rate, to support family planning 

activities for other than demographic reasons, to allow 

private and/or commercial family planning activities in the 

absence of government-sponsored activity, or to discourage 

family planning services. 

2. Favorable statements by leaders 

Whether the head of the government speaks publicly and 

favorably about family planning at least once or twice a 

year, and whether other officials also do so. 

3. Level of family planning program leadership 

Level of the post (person appointed) to direct the 

national government family planning program, and whether or 

not the program director reports to the highest level of 

government. 

4. Age-at-marriage policy 

Minimum legal age at marriage for females at least 18 

years (higher scores for minimum legal ages of 19 and 20+), 

and the extent of effort to enforce any changes in the law 

since 1960 regarding legal age at marriage for females. 

(The score for the latter component is allowed only if the 
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new legal minimum is at least 18). 

5. Import laws and legal regulations regarding 

contraceptives 

Extent to which import laws and legal regulations 

facilitate the importation of contraceptive supplies that 

are not manufactured locally, or the extent to which 

contraceptives are manufactured within the country. 

6. Advertising of contraceptives in the mass media 

allowed 

Whether the advertising of contraceptives in the mass 

media is allowed with no restrictions, weak restrictions, 

social restrictions, or strong restrictions. 

7. Other ministries/government agencies involved 

Aside from the ministry of government agency that has 

primary responsibility for delivering family planning 

supplies and services, the extent to which other ministries 

and government agencies assist with family planning and/or 

other population activities. This involvement or assistance 

may be provided through the public sector or through 

private-sector family planning programs or population 

activities, and is classified as follows: assistance with 

the delivery of family planning supplies and services, 

assistance in the form of services particular to that 

ministry, assistance with family planning information and 

education in specific ways, membership on a council for 

family planning that meets at least twice annually, moral 
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support and small miscellaneous assistance, and no 

assistance. 

8. In-country budget for program 

Percentage of the total family planning/population 

budget available from in-country sources. A top score is 

given if in-country sources provide 85% or more of the 

budget; no score is given if these sources provide less than 

50% of the budget. 

II. Service and Service-related Activities 

9. Involvement of private-sector agencies and groups 

Extent to which private-sector agencies and groups 

assist with family planning or other population activities. 

These groups include family planning associations, and so 

on. The involvement or assistance with family planning and 

population activities may include the following: delivery of 

family planning supplies and services, training, family 

planning information and education, membership in a family 

planning.interagency group that meets at least twice 

annually, moral support, or other types of assistance. 

10. Civil bureaucracy used 

Use of the civil bureaucracy of the government to 

ensure that program directives are carried out, and the 

extent to which the senior government administrator at the 

following levels feel responsible for the success of the 

program: central government level, provincial or state 

levels, district/governorate/regency levels, and county levels. 
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11. Community-based distribution (CBD) 

Proportion of the country covered by programs for the 

distribution of contraceptives in areas not easily served by 

clinics or other service points. Public and/or private CBD 

systems are included. The essential feature of CBD is that 

the contraceptive supplies are available upon request within 

the village, local community, or local residence 

neighborhood. CBD programs are assured to be primarily 

rural; however, a partial extra score is allowed for urban 

CBD programs. 

12. Social marketing 

Proportion of the country covered by a social marketing 

program, that is, subsidized contraceptive sales in the 

commercial sector. The essential feature of social 

marketing is that contraceptives are sold at low cost, i.e., 

a (heavily) subsidized price, through channels easily 

available to rural or urban residents, such as local shops, 

pharmacies, or specially created local sales outlets. Some 

forms of social marketing are called commercial retail sales 

(CRS) programs. Social marketing programs are assumed to be 

primarily urban programs; however, an extra score is allowed 

for rural programs. 

13. Postpartum programs 

Extent of coverage of new mothers by postpartum 

programs, which may be hospital or field-based. Most 

programs are field-based, (l) For hospital-based programs, 
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the score is constructed from the proportion of deliveries 

in hospitals and maternity centers for which the new mothers 

are provided a family planning information and education 

service (by trained female workers), and the proportion of 

all deliveries in the country that take place in hospitals 

and maternity centers (often a small proportion); (2) For 

field-based postpartum programs, the score is constructed 

from the proportion of women who deliver at home and are 

offered a family planning information and education service 

by trained fieldworkers. 

14. Home-visiting workers 

Proportion of the population covered by a group of 

workers whose primary task is to visit women in their homes 

(at least in the rural areas) to talk about family planning 

and child care. Account is taken of the population that 

must be covered by each fieldworker; the score for the 

proportion of the country covered by fieldworkers is 

deflated if the average population covered by e'ach home-

visiting worker is more than 15,000. 

15. Administrative structure 

Whether there is adequate administrative structure and 

staff at three levels (national, provincial, and county). 

Adequate means that the administrative structure is 

sufficient to ensure that plans developed for each level are 

carried out,, that the administrative structure is capable of 

recognizing and solving problems that cause low performance, 
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and that the administrative structure is able and willing to 

use existing resources or to call upon higher administrative 

levels in obtaining resources needed to carry out plans for 

the delivery of family planning supplies and services. 

16. Training programs 

Whether there is an adequate training program for each 

category of staff in the family planning program: 

administrative staff, physicians, nurses, paraprofessionals, 

village-level distributors, fieldworkers/motivators, staff 

in other ministries and organizations, and others. 

"Adequate" means that the training provides personnel with 

knowledge, information, and skills necessary to carry out 

their jobs effectively, and that facilities exist to carry 

out the training. The score is determined by the extent to 

which the training program, for each category of staff, is 

very good, moderately good, mediocre or poor, or 

nonexistent. 

17. Personnel carry out assigned tasks 

Extent to which each category of family planning 

program staff carries out assigned task (task 

implementation): administrative staff, physicians, nurses, 

paraprofessionals, village-level distributors, fieldworkers/ 

motivators, staff in other ministries and organizations, and 

others. The score is determined on the basis of the extent 

to which each category of staff carries out assigned tasks 

very well, moderately well, or poorly. 
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18. Logistics and transport 

Extent to which the logistics and transportation 

systems are sufficient to keep stocks of contraceptive 

supplies and related equipment available at all service 

points at all times, at the following levels: central, 

provincial, and county. The score is based on the 

availability of supplies and equipment: all or almost all of 

the time, about half to three-quarters of the time, 

sometimes, or seldom or never. 

19. Supervision 

Whether there is an adequate system of supervision at 

all levels. "Adequate" means that: (a) supervisors exist at 

all levels of program operations in sufficient numbers to 

make possible supervisory visits at least once a month at 

service delivery levels and quarterly at higher 

administrative levels; (b) supervisors in fact make such 

supervisory visits to the work sites of the persons 

supervised; (c) during these supervisory visits, 

encouragement, advice, and support are provided to 

supervised workers, in addition to any necessary checking of 

operations and records that assist in the evaluation of 

worker performance; and (d) supervisors carry through on 

providing/obtaining supplies and services identified as 

needed during their visits (or at least make serious 

attempts to obtain these needed supplies and services). 
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20. Mass media for information, education, and 

communication (IEC) 

Frequency of mass media messages that provide family-

planning information, including where family planning 

services are available, and how much of the country is 

covered by various types of mass media: newspapers, 

magazines, radio, television, mobile IEC units (films, 

etc.), billboards and other outdoor media (buses, etc.), 

traditional types (puppet shows, folk dances, local theater, 

etc.), other types. The frequency classifications include: 

at least once a month, sometimes (about once every 3-6 

months), infrequently (about once a year or less often), and 

never. 

21. Incentives/disincentives 

Use of monetary or other incentives for the adoption of 

family planning. The incentives may be provided to: 

clients, recruiters, service personnel (including CBD 

personnel), and communities. The disincentives may refer to 

individuals or to communities, and include regulations or 

constraints designed to encourage family planning or small 

family size. 

III. Record-Keeping and Evaluation 

22. Record-keeping 

Whether or not there are record-keeping systems for 

family planning clients at the clinic level, plus a system 

for the collection and periodic reporting of summary 
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statistics at regional and national levels (that is, numbers 

of acceptors, supplies distributed, numbers of workers, and 

so on), and whether or not there is feed back to each 

reporting unit from regional or national units. The scoring 

takes into account the existence of good systems as well as 

their implementation. Feedback refers to reporting back to 

lower-level units on a regular basis, with progress measured 

against some standard, such as acceptance or prevalence 

targets or trends. 

23. Evaluation 

Whether or not some or all of the following exist 

(partial score given for each): regular estimation of 

prevalence levels and trends (annually or quarterly) using 

program statistics and estimated continuation rates; 

measurement every two to four years of family planning 

prevalence levels and trends using data-collection methods 

that are independent from program statistics (such as 

contraceptive prevalence studies); implementation of 

operation research studies designed to help program 

management understand the program, its problems, and 

potential improvements; professional staff in an evaluation 

unit who prepare technically correct period reports on the 

program, what it has achieved, etc.; professional staff who 

interpret and summarize, for program management, national 

and regional population data collected through censuses, 

vital registration systems, and surveys (these staff may be 
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directly associated with the program or with other 

institutions); good coordination, working relationships, and 

timely sharing of information between the evaluation unit 

and other units in family planning programs. Partial score 

is also given for the existence of universities or research 

institutes in the country that carry out demographic 

research, family planning research, or population research 

of other kinds. 

24. Management use of evaluation findings 

Extent to which program managers (decision makers) use 

the research and evaluation findings to improve the program 

in ways suggested by those findings. 

IV. Availability and Accessibility of Fertility Control 

Methods 

25. Male sterilization 

Whether or not medically adequate voluntary 

sterilization services for males are legally and openly 

available, and the percentage of the population that has 

ready and easy access to such services. 

26. Female sterilization 

Whether or not medically adequate voluntary 

sterilization services for females are legally and openly 

available, and the percentage of the population that has 

ready and easy access to such services. 

27. Pills and injectables 

Percentage of couples of reproductive age who have 
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ready and easy access to pills through programs other than 

CBD and social marketing programs. Ready and easy access 

means that the recipient spends no more than an average of 

two hours per month to obtain contraceptive supplies and 

services. Easy access also implies that the cost of 

contraceptive supplies is not burdensome, i.e., to meet this 

criterion, a one-month supply of contraceptives should cost 

less than 1 % of a month's wages. (If the availability of 

injectables is higher than that of pills, the data on 

injectables were used to score this item.) 

28. Condom, diaphragm, and spermicide 

Percentage of couples of reproductive age who have 

ready and easy access to condoms, through programs other 

than CBD and social marketing programs. Ready and easy 

access is defined as in item 27, above. (If availability of 

other conventional contraceptives is greater than that of 

condoms, the data on those other methods were used to score 

this item.) 

29. IUDs 

Percentage of couples of reproductive age who have 

ready and easy access to IUDs, through programs other than 

CBD and social marketing programs. Ready and easy access is 

defined as in item 27. 

30. Abortion 

Percentage of couples of reproductive age who have 

ready and easy access to abortion services, whether or not 
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abortions are legal, but excluded in the scoring is the 

availability of abortions carried out only under poor 

conditions. 



APPENDIX B 

SELECTED PRELIMINARY DATA ANALYSIS RESULTS 

191 



192 

SELECTED RESULTS OF METHODOLOGICAL TECHNIQUES 

IMPLEMENTED IN PRELIMINARY DATA ANALYSES 

Multicollinearity Test 

According to the literature, there are various 

socioeconomic factors that determine contraceptive 

prevalence. The variables frequently cited are income, 

industrialization, urbanization, education, infant 

mortality, life expectancy, religion, and the like. 

Previous studies have found high correlations among some of 

these variables (Cutright and Kelly 1980). High 

correlations among independent variables creat a 

multicollinearity problem. High multicollinearity creates 

estimation difficulties because it produces large variances 

for the slope estimates and large standard errors. In 

addition, it can affect the signs of the parameter 

estimates. More specifically, a value of a parameter 

estimate may have the opposite sign from what is expected 

(Mendenhall and Sincich 1986) . Consequently, parameter 

estimates become unreliable for interpretation. 

Accordingly, the detection of multicollinearity implemented 

by a bivariate correlation matrix was performed to determine 

appropriate exogenous variables to be included in the study. 

Variables that presented high correlation, typically with 

correlations higher than .80 (Berry and Feldman 1985), 

should be excluded from the study. Such analysis designated 

that per capita GDP, female literacy, urbanization, and 
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Christianity should be included as exogenous variables in 

the study (see Tables 7 and 8). However, the value of the 

correlation between per capita GDP and urbanization, circa 

1989 (.63) obtained from a bivariate correlation matrix was 

slightly high. The rest of the correlations among other 

variables were less than .6, indicating that a high degree 

of multicollinearity did not exist among such variables. In 

order to reaffirm the detection of a high degree of 

multicollinearity in the multivariate analysis, I employed 

Klein tests by regressing each variable on the other 

exogenous variables (Berry and Feldman 1985). The Klein 

test is superior to the examination of bivariate 

correlations in that it can detect the multicollinearity in 

multivariate analysis where the pattern of multicollinearity 

may not be reflected in the bivariate correlations. If the 

J?2 values when regressing each variable on the other 

exogenous variables are greater than .6, then a high degree 

of multicollinearity exists among the independent variables. 

From the preliminary data analysis results displayed in 

Tables 7 and 8, none of the i?2 values obtained from each 

equation were greater than .6. This confirms that the 

exogenous variables included in the study do not present the 

problem of high multicollinearity. 
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Table 7: Bivariate Correlations Among Exogenous Variables and 
J?2 Values when Regressing Each Variable on Other Variables, 
Circa 1989 

Variables XI X2 X3 X4 R2 

Per capita GDP (XI) 1.00 .45 

Female Literacy (X2) .27 1.00 .44 

Urbanization (X3) .63 .59 R
 

O
 

O
 

.56 

Christianity (X4) - .08 .48 .26 1.00 .26* 

* McKelvey J?2 from probit analysis 

Table 8: Bivariate Correlations Among Exogenous Variables and 
R1 Values when Regressing each Variable on Other Variables, 
Circa 1982 

Variables XI X2 X3 X4 i?2 

Per capita GDP (XI) 1.00 .32 

Female Literacy (X2) .03 1.00 .40 

Urbanization (X3) .51 .56 1.00 .48 

Christianity (X4) - .18 .49 . 19 1.00 .58* 

* McKelvey i?2 from probit analysis 
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Test for Linearity 

Previous studies on the determinants of contraceptive 

prevalence have illustrated the nonlinear relationship 

between per capita GDP and contraceptive prevalence. To 

detect the nonlinearity for a bivariate analysis, I plotted 

dependent against independent variables. As expected, a 

scatter diagram of per capita GDP and contraceptive 

prevalence portrayed a pattern that did not follow a 

straight line. Additionally, to reconfirm the nonlinearity 

in the multivariate analysis, I plotted residuals against 

the predicted values for each regression equation. If the 

assumptions of linearity and homogeneity of variance are 

met, there should be no relationship between the predicted 

and residual values. Thus, the residuals would be randomly 

distributed in a horizontal band (Norusis 1986). From the 

preliminary analyses, scatter plots of residuals against 

predicted values of contraceptive prevalence did not 

illustrate any relationship between them. Further, I 

estimated the replication of regression equations using a 

natural log of per capita GDP as the transformation to 

achieve linearity. Thus, the scatter plots of residuals 

against predicted values from these equations did not 

portray any relationship. Finally, I compared the goodness-

of-fit for models with per capita GDP with those of natural 

log of per capita GDP including the same variables (see 

Table 9). The results of the analyses indicated that models 
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with a linearly transformed variable did not improve much of 

the goodness-of-fit when compared to those of the non-

transformed variable. Moreover, this occurred regardless of 

variables and time periods. For simplicity of 

interpretation, I have used per capita GDP instead of the 

log of per capita GDP in the analysis. 

Recursive Versus Nonrecursive Models 

According to Lapham and Mauldin's conceptual framework 

on family planning (1985a), program effort is to some extent 

dependent on the population urging government program effort 

in order to satisfy the reduced demand for children. At the 

same time, they argue that the very existence of programs 

has effects on both demand for children and motivation for 

fertility regulation. These arguments imply that there are 

two-way relationships between the demand for family planning 

to reduce the number of children, and program variables. 

Although the line of reasoning for satisfaction of 

population's demand for family planning programs may be more 

persuasive, the investigation of a reciprocal relationship 

is useful to confirm the argument. 

A nonrecursive model implies two-way causation between 

one or more sets of variables. When a model is 

nonrecursive, it cannot be estimated with ordinary least 

squares regression (OLS) because the assumption of 

uncorrelated error terms with explanatory variables is 

violated. The OLS regression estimations will be biased and 
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Table 9: R2 Values for Linear and Nonlinear Transformation 
Equations for Contraceptive Prevalence Determinants 

Variables R2 

GDP, Female literacy, Urbanization, Christianity, .83 
Availability, 1989 

Log GDP, Female literacy, Urbanization, .84 
Christianity, Availability, 1989 

GDP, Female literacy, Urbanization, Christianity, .87 
Availability, 1982 

Log GDP, Female literacy, Urbanization, .87 
Christianity, Availability, 1982 

GDP, Female literacy, Urbanization, Christianity, .85 
Policy, Service, Record, Availability, 1989 

Log GDP, Female literacy, Urbanization, .89 
Christianity, Policy, Service, Record, 
Availability, 1989 

GDP, Female literacy, Urbanization, Christianity, .87 
Policy, Service, Record, Availability, 1982 

Log GDP, Female literacy, Urbanization, .87 
Christianity, Policy, Service, Record, 
Availability, 1982 

GDP, Female literacy, Urbanization, Christianity, .93 
Availability, Demand for Family Planning, 1982-1989 

Log GDP, Female literacy, Urbanization, .93 
Christianity, Availability, Demand for Family 
Planning, 1982-1989 
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inconsistent (Berry 1984). Another concern for a 

nonrecursive model is the identification problem. A common 

test for identification is the "order condition," which is a 

necessary and sufficient condition for identification in 

most practical data analysis situations (Asher 1976). This 

test involves the examination, on an equation by equation 

basis, of the number of exogenous variables excluded from 

the equation. If this number is less than the number of 

endogenous variables on the right hand side of the equation, 

then the equation is underidentified. If the numbers are 

equal, it is exactly identified. But if the number is 

greater, then the equation is overidentified. Nonrecursive 

models may either be underidentified, exactly identified, or 

overidentified. If they are exactly identified or 

overidentified, they may be estimated by two-stage least 

squares (2SLS), three stage least squares (3SLS), indirect 

least squares (ILS), and covariance structural analysis. An 

equation that is underidentified can be modified to achieve 

an identification problem by using the instrumental variable 

procedure. The process involves finding the instrumental 

variables that should be exogenous, not correlated with 

residual terms associated with the endogenous variables. 

Moreover, they should be strongly associated with the 

variables upon which they are impinging (Asher 1976). 

The hypothesized nonrecursive model in preliminary analysis 

which portrayed a two-way causation between demand for 
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family planning and program variables was underidentified. 

In order to solve the identification problem, instrumental 

variables were introduced. Based on theoretical reasoning, 

per capita GDP was hypothesized as having influence on 

program variables but not on the demand for family planning. 

It is obvious that income of the country could affect the 

level of family planning program strength in that countries 

with high income tend to have more financial resources to' 

increase the strength of family planning programs (Freedman 

1987). However, high demand for family planning service is 

not determined by the wealth or income of the country, but 

rather by mothers' opportunity costs, costs of childbearing, 

and childrearing. In addition, female literacy was 

hypothesized as having an impact on demand for family 

planning, but not program variables. More specifically, 

women with high education tend to have higher opportunity 

costs and a higher demand for benefits derived from higher 

quality children than for benefits derived from a larger 

number of children (Freedman 1987). Moreover, the strength 

of family planning programs is not directly determined by 

the level of female literacy, but rather by' the quality of 

implementation and resources governments devoted to them. I 

estimate the modified model that achieved identification by 

the two-stage least square (2SLS) procedure. The results of 

the data analysis on combined data for 1982 and 1989 are 

displayed in Table 10. The parameter estimate of demand for 
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family planning on "inside" program effort was strong and 

statistically significant (B = .75, t = 4.09). Conversely, 

the effect of the "inside" program effort on demand for 

family planning was weak and insignificant. These outcomes 

led to the decision to use a recursive model in this study. 

In conclusion, the tests for multicollinearity, 

linearity, and recursive-nonrecursive models were performed 

to provide more confidence for implemented methodology and 

reliability for data analysis results. 
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Table 10: 2SLS Parameter Estimates for "Inside" Program 
Effort and Demand for Family Planning 

Variables 
"Inside 

Dependent 

11 Program 

Variables 

Demand 

B t-value B t -value 

Per capita GDP - .14 - .49 

Female literacy .45 .82 

Urbanization - .31 -2.1** .31 1. 71* 

Christianity -9.59 -2.16** -5.00 - .22 

"Inside" Program .31 .24 

Demand .75 4.09** 

* p ^ .05, one-tail test 

** p < .025, one-tail test 
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Demand for Family Planning and Program 
Effort Components, Circa 1982 
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COUNTRY DEMAND POLI SERV RECORD AVAIL 

Algeria -9 13. .50 10. .10 5. .20 1. .20 
Botswana -9 12, .00 11. .50 1. ,50 6. .80 
Burundi -9 9. .50 1. .70 0. .40 1, .00 
Cen. Africa -9 6. .90 3, .60 1, .00 0, .90 
Chad -9 5. ,00 2. .90 0. .00 0. .40 
Congo -9 10. .10 5 . .30 1'. .40 1, .60 
Benin -9 3. ,90 5. ,00 2, .90 1, .90 
Egypt 46 16. .10 19, .80 3. .00 8, .70 
Ethiopia -9 2. .50 3. .10 1. .00 0, .80 
Gambia -9 16. .60 8. .70 1. .90 4, .00 
Ghana 18 10. .10 7. .60 2. .10 1, .50 
Guinea -9 2. .30 2. .10 0. .20 0. .80 
Guinea Bissau -9 6 .00 7 .80 0, .80 1, .70 
Ivory Coast 6 3 . .80 0, .60 0, .40 1. .80 
Kenya 17 13. ,70 12. .70 3, .80 3, .50 
Lesotho 11 8. .60 6. .30 0. .90 0, .90 
Liberia -9 14. .10 6, .80 2, .30 2, .70 
Libya -9 0, .00 0. .00 0, .00 0, .00 
Madagascar -9 2, .80 3, .30 1. .20 3, .00 
Malawi -9 4. ,00 1. .40 0. .30 1, .20 
Mali -9 4. .50 5. .10 2, .10 1, .90 
Mauritania -9 1, .30 1, .40 0, .00 1, .50 
Mauritius -9 25. .50 35, .30 8, .80 12, .40 
Morocco -9 12, .60 16, .50 4, .90 8, .30 
Mozambique -9 9, .80 4, .70 1, .90 3, .30 
Niger -9 3 . .00 1. .10 0. .20 1, .20 
Nigeria -9 5. .90 5. .80 1, .30 2, .40 
Rwanda -9 16. .70 8. .30 2. .00 0, .60 
Senegal 13 10. .30 10, .40 3, .00 3, .50 
Sierra Leone -9 8 .00 6. .30 1. .30 3, .70 
Somalia -9 6, .00 3. .60 1. .10 0, .80 
Zimbabwe -9 11. .00 14, .80 1, .70 5. .20 
Sudan 14 5. .70 2. .80 0. .20 0, .30 
Togo -9 6. ,10 7. .50 2. .30 0, .80 
Tunisia 60 19. ,80 25. .40 7. .50 17. .50 
Uganda -9 12. ,20 5. ,40 2 . . 00 0. .90 
Cameroon 3 3. ,40 4. ,30 0. ,40 2. .00 
Tanzania -9 11. .10 11. .70 . 2. .10 1. .90 
Burkino Faso -9 3. .80 0, .90 0. .20 0. .30 
Zaire -9 4. ,90 5. ,40 2. .50 2. ,70 



COUNTRY PROGRAM POLI SERV RECORD 

204 

AVAIL 

Zambia -9 10 .10 5 .50 1 .40 
Bolivia -9 2 .50 5 .00 0 .90 
Brazil -9 11 .60 18 .70 8 .00 
Chile -9 14 .20 19 .00 8 .20 
Colombia 73 19 .50 34 .00 11 .00 
Costa Rica 76 10 .30 12 .00 4 .40 
Cuba -9 8 .60 28 .80 5 .40 
Domin. Rep. 44 17 .20 27 .90 5 .70 
Ecuador 60 11 .70 14 .80 3 .70 
El Salvador -9 17 .90 32 .60 7 .00 
Guatemala -9 5 .60 11 .50 5 .50 
Guyana 60 6 .40 14 .90 0 .90 
Haiti 49 14 .30 15 .30 5 .10 
Honduras 48 7 .70 10 .20 1 .80 
Jamaica 80 21 .00 22 .60 6 .20 
Mexico 61 22 .70 31 .10 7 .80 
Nicaragua -9 4 .70 9 .30 2 .70 
Panama 79 13 .80 16 .60 8 .30 
Paraguay 53 2 .70 2 .00 0 .20 
Peru 82 9. .70 7 .60 2 .50 
Trin. & Tob. 71 16 .90 19 .20 6 .00 
Venezuela 71 12 .70 14 .60 2 .80 
Afghanistan -9 4 .70 6 .50 0 .50 
Bangladesh 47 18 .60 28 .50 5 .10 
Myanma r -9 1. .00 0. .00 0, .00 
China -9 31. .00 40. .30 6. .80 
Cyprus -9 6. .00 13. .30 3, .40 
Fiji 56 16. .90 25. .00 4. .20 
Hong Kong -9 17. .70 30. .20 11. .40 
India -9 26. .00 32. .20 7. ,20 
Indonesia 41 24. .50 40. .60 11. .20 
Iran -9 4. ,10 4. .80 2. .00 
Iraq -9 2. 00 0. .80 0. .00 
Jordan 42 5. 20 3. ,00 1. .40 
Cambodia -9 0. .00 0. ,00 0. .00 
Korea, PDR. -9 18. .30 24. ,00 2. ,50 
Korea, Rep. 77 23. 50 37. 30 10. 50 
Kuwait -9 3. 10 1. 00 • 0. 00 
Laos, PDR -9 0. 00 0. 00 0. 00 
Lebanon -9 6. 00 18. 00 5. 20 
Malaysia 56 18. 90 18. 40 8. 70 
Mongolia -9 0. 00 0. 00 0. 00 
Nepal 34 17. 70 15. 60 5. 00 
Pakistan 32 18. 80 14. 50 6. 30 
Papua N.G. -9 12. 80 9. 20 3 . 10 
Philippines 65 18. 20 27. 00 5. 60 
Saudi Arabia -9 0. 00 0. 80 0. 40 
Singapore -9 21. 30 39. 60 10. 00 
Sri Lanka 86 21. 30 35. 10 7. 10 

2.70 
0.60 

12.80 
10.90 
20.80 
13.30 
20.00 
15.50 
12 .00 
18.00 
11.40 
9.50 
8.20 

10.60 
17.40 
17.60 
7.10 

22.10 
4.50 
6.50 

13.80 
7.40 
1.80 

16.30 
4.10 

23.00 
7.70 

13.70 
23.50 
13.90 
13.60 
2 
0 

40 
90 

9.40 
0 . 0 0 

15.00 
23.60 

2 . 0 0 
0 . 0 0 

10.60 
15.10 

0 . 0 0 
6.40 
8.90 
5.50 

16.00 
0 . 2 0 

23 .50 
16.90 
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Syria 35 5. .40 3. .90 1, .60 2, .00 
Taiwan -9 20. .10 38. .70 11. .50 24. .00 
Thailand 76 16. .70 27, .50 8. .60 20. .10 
Turkey -9 19. .30 8, .20 3. .50 4. .00 
Vietnam -9 16. .80 27. .30 5. .90 14. .00 

Source: World Bank, World Development Report 1984 (New York: 
Oxford University Press, 1984) 196-97, table 3. 

J. A. Ross, W. P. Mauldin, S. R. Green, and E. R. Cooke, 
Family Planning and Child Survival Programs: As Assessed in 
1991 (New york: Population Council, 1992) 80-81, table 11. 

Note: Missing value is -9. 

Socioeconomic Variables, Contraceptive Prevalence, 

and Total Fertility Rate, Circa 1982 

COUNTRY GDP URBAN FMLIT PREVL TFR 

Algeria 2268 
Botswana 1126 
Burundi 232 
Cen. Africa 387 
Chad 224 
Congo 1115 
Benin 332 
Egypt 590 
Ethiopia 106 
Gambia 373 
Ghana 446 
Guinea 295 
Guinea Bis. 190 
Ivory Coast - 9 
Kenya 426 
Lesotho 285 
Liberia 493 
Libya 11692 
Madagascar 372 
Malawi 203 
Mali 237 
Mauritania 534 
Mauritius 1181 
Morocco 836 

46 37 7 6.4 
-9 69 -9 6.7 
2 26 1 6.5 

44 29 -9 5.6 
20 11 1 5.6 
55 55 -9 6.2 
16 16 18 6.5 
45 30 24 4.8 
15 -9 2 6.1 
-9 -9 1 -9.0 
38 43 10 6.4 
26 17 1 6.0 
24 -9 1 -9.0 
44 -9 -9 -9.0 
17 49 7 7.9 
13 84 6 5.8 
38 23 1 6.9 
61 50 -9 7.2 
20 62 -9 6.5 
11 31 1 7.6 
19 11 1 6.5 
25 -9 1 6.2 
-9 77 51 2.7 
43 22 19 -9.0 
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Mozambique 199 17 22 -9 6.3 
Niger 470 14 9 1 7.0 
Nigeria 1095 22 31 6 6.9 
Rwanda 225 5 33 -9 8.0 
Senegal 524 34 19 4 6.6 
Sierra Leone 322 23 21 4 6.5 
Somalia 296 33 6 2 6.8 
Zimbabwe 750 24 67 14 6.3 
Sudan 544 20 14 5 6.6 
Togo 442 22 28 -9 6.5 
Tunisia 1369 54 41 31 4.6 
Uganda 201 7 45 1 6.9 
Cameroon 986 39 55 2 6 . 7 
Tanzania 272 14 88 1 7.0 
Burkino Faso 185 11 6 1 6.5 
Zaire 233 38 45 3 6.1 
Zambia 677 47 67 1 6.8 
Bolivia 901 43 65 24 6.0 
Brazil 1966 71 76 50 3.6 
Chile 1928 82 96 43 2.5 
Colombia 1295 66 87 51 3.4 
Costa Rica 2114 45 93 66 . 3.3 
Cuba 1711 70 96 79 2.0 
Domin. Rep. 1164 54 77 43 4.0 
Ecuador 1444 46 80 40 4.8 
El Salvador 788 42 69 34 5.3 
Guatemala 1139 40 47 18 5.8 
Guyana 683 -9 97 -9 -9.0 
Haiti 265 27 35 19 4.5 
Honduras 695 23 58 27 6.2 
Jamaica 1227 52 93 55 3.3 
Mexicp 2766 69 88 40 4.4 
Nicaragua 747 55 -9 9 5.7 
Panama 1816 50 88 63 3.3 
Paraguay 1221 41 85 36 4.0 
Peru 991 67 78 43 4.3 
Trin.&Tob. 5005 22 97 54 2.8 
Venezuela 3941 85 85 49 3.9 
Afghanistan 183 17 8 -9 -9.0 
Bangladesh 171 17 22 19 5.7 
Myanmar 173 29 -9 5 4.0 
China 518 21 56 69 2.3 
Cyprus 3419 -9 -9 -9 -9.0 
Fij i 1912 -9 -9 38 -9.0 
Hong Kong 5462 92 81 80 1.8 
India 251 24 29 32 4.6 
Indonesia 480 24 65 48 4.2 
Iran 2521 53 39 23 5.6 
Iraq 3969 69 87 -9 6.7 
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COUNTRY GDP URBAN FEMLIT PREVL TFR 

Jordan 1130 72 64 -9 7.4 
Cambodia 1295 -9 65 0 -9.0 
Korea, PDR. 706 62 -9 -9 3.8 
Korea, Rep. 1637 62 88 58 2.5 
Kuwait 20836 92 63 -9 5.4 
Laos, PDR. 195 15 76 -9 6.4 
Lebanon -9 78 69 -9 -9.0 
Malaysia 1779 31 66 42 3.7 
Mongolia 835 54 86 -9 4.9 
Nepal 131 7 12 7 6.3 
Pakistan 329 29 19 6 . 6.0 
Papua N.G. 825 14 35 5 5.4 
Philippines 729 39 85 45 4.4 
Saudi A. 12372 71 12 -9 7.1 
Singapore 4851 100 79 71 • 1.7 
Sri Lanka 279 26 83 57 3.2 
Syria 1484 48 43 20 6.8 
Taiwan 2292 -9 -9 70 -9.0 
Thailand 716 18 88 59 3.3 
Turkey 1281 45 62 40 3.9 
Vietnam 100 20 80 -9 4.7 

Source: UNIDO, Industry and Development Global Report 
1989/90 (New York: United Nations, 1989). 

World Bank, World Development Report 1985 (New York: Oxford 
University Press, 1985) 216-17, table 22. 

World Bank, World Development Report 1991 (New York: Oxford 
University Press, 1991) 204-05, table 1. 

R. J. Lapham, and W. P. Mauldin, "Contraceptive Prevalence: 
The Influence of Organized Family Planning Programs," 
Studies in Family Planning 16(3): 117, table l. 

World Bank, World Development Report 1986 (New York: Oxford 
University Press, 1986) 230-31, table 26. 

Note: Missing value is -9. 
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COUNTRY DEMAND POLI SERV RECORD AVAIL 

Algeria -9 16.15 22.16 11.00 5.56 
Angola -9 17.24 20.30 7.10 2.60 
Botswana 61.6 19.70 38.75 10.90 20.50 
Burundi 33.8 16.74 15.33 6.67 9.64 
Cen. Africa -9 17.04 22.23 7.18 4.19 
Chad -9 13.47 8.51 0.67 0.80 
Congo -9 13.04 16.52 5.99 7.81 
Benin -9 8.64 12.67 4.75 8.09 
Egypt 64.8 22.72 33.81 7.99 14.30 
Ethiopia -9 14.46 16.57 4.55 2.83 
Gabon -9 0.00 0.00 0.00 0.00 
Ghana 48.1 18.83 31.76 6.83 5.05 
Guinea -9 14.43 19.76 5.60 7.71 
Guinea Bissau -9 11.04 16.33 1.70 5.10 
Ivory Coast -9 9.00 7.67 0.00 2.83 
Kenya 64.9 18.10 33.49 7.17 10.41 
Lesotho -9 15.30 20.47 8.10 10.25 
Liberia 39.3 4.00 0.00 0.00 0.00 
Libya -9 0.00 0.00 0.00 0.00 
Madagascar -9 15.00 22.86 7.95 2.51 
Malawi -9 7.84 5.50 4.40 2.00 
Mali 27.6 14.10 16.00 8.84 6.23 
Mauritania -9 11.00 7.80 5.50 0.60 
Mauritius -9 21.49 29.75 10.50 21.65 
Morocco 60.8 19.54 30.36 6.81 11.60 
Mozambique -9 9.73 14.81 3.23 4.99 
Namibia -9 6.80 4.65 0.00 1.55 
Niger -9 19.00 14.81 0.80 11.49 
Nigeria -9 16.10 24.11 5.02 6.60 
Rwanda -9 19.00 20.94 9.15 2.90 
Senegal -9 18.80 23.64 7.80 2 .17 
Sierra Leone -9 15.00 17.47 1.86 8.21 
Somalia -9 1.00 0.00 0.00 0.00 
S. Africa -9 19.00 33.68 11.50 10.14 
Zimbabwe 64.8 15.91 32.37 10.28 9.06 
Sudan -9 7.54 12.00 2.22 2.43 
Togo 52.2 10.60 13.69 3.37 8.02 
Tunisia 71.1 20.80 33.40 10.60 18.55 
Uganda 32.1 14.70 16.45 2.60 5.96 
Cameroon -9 17.10 20.17 3 .74 0.04 
Tanzania -9 16.30 20.12 4.30 9 .37 
Burkino Faso -9 20.80 21.86 7.30 4.21 
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Zaire -9 8 .51 16 .86 5 .80 2 .78 
Zambia -9 19 .00 25 .37 6 .90 7 .80 
Argentina -9 7 .75 5 .52 2 .65 9 .38 
Bolivia 69 .8 3 .50 13 .35 4 .25 6 . 75 
Brazil 81 .1 13 .20 10 .20 0 .00 14 .70 
Chile -9 14 .40 26 .58 9 .45 19 .05 
Colombia 80 .9 15 .80 30 .46 9 .00 19 .50 
Costa Rica -9 13 .05 26 .48 7 .62 19 .30 
Cuba -9 14 .80 32 .33 8 .83 22 .00 
Domin. Rep. 71 .2 16 .30 21 .62 6 .95 20 .00 
Ecuador 70 .8 16 .20 23 .25 7 .95 22 .20 
El Salvador 73 .8 19 .00 33 .80 8 .90 ' 20' .05 
Guatemala 53 .4 8 .50 31 .06 8 .06 15 .50 
Guyana -9 18 . 63 32 .87 9 .10 ' 5 .35 
Haiti -9 17, .04 17 .94 4 .93 9 .99 
Honduras -9 14 .67 33 .70 9 .80 17 .25 
Jamaica -9 22 .60 36 .92 7 .63 11 .60 
Mexico 79 .0 22 .59 37 .78 9 .88 22 .38 
Panama -9 13, .00 23, .57 8 .80 17 .00 
Paraguay -9 5 .93 19, .71 7 .75 9 .92 
Peru 77, .8 17, .30 23, .04 6 .40 14 .20 
Trin.&Tob. 77 .1 23 .00 24 .54 8 .08 24, .00 
Uruguay -9 16, .60 16, .46 3 .27 14, .25 
Venezuela -9 20 .10 24 .71 6 .30 13 , .50 
Afghanis. -9 15 .60 19 .97 3 .85 3, .52 
Bangladesh -9 23 .20 37 .87 6 .75 18 .80 
Bhutan -9 15. .43 9, .44 0 .00 1, .00 
Myanmar -9 3, .70 5, .45 0 .00 5 , .20 
China -9 30, .50 41. .48 8 .01 24, .00 
India •9 25. .86 32. .65 6 .93 20. .81 
Indonesia 64 .7 25 .86 43 .21 9 .91 16. .48 
Iran •9 16. .43 30. .12 6 .77 15. .31 
Iraq •9 1. .14 0. .00 0 .00 0. .00 
Jordan -9 10. .80 15. .63 3 .15 8, .10 
Cambodia -9 2. . 66 8. .31 0 .00 0. .00 
Korea, PDR. -9 19. .01 28. .36 7 .75 10. .00 
Korea, Rep -9 22. .21 40. .18 11 .23 24. .00 
Kuwait -9 0. .00 0. .00 • 0 .00 0. .00 
Laos, PDR •9 5. .99 3. .00 0 .00 0. .18 
Lebanon •9 13. .94 22. 83 6 .24 16. .00 
Malaysia •9 22. .70 27. ,44 9 .88 18. .95 
Nepal •9 20. 80 32. 34 6 .95 10. ,85 
Pakistan •9 18. .67 25. .38 6 .51 6. 70 
Papua N.G. -9 14. .74 11. .95 1 .10 3. 65 
Philippines •9 16. .16 24. ,78 4 .70 13. 61 
Oman 9 1. 26 4. 93 0, .40 0. 00 
Saudi Arabia •9 0. .00 0. 00 0. .00 0. 00 
Singapore •9 16. 73 25 . 67 9, .15 24. 00 
Sri Lanka 75. 9 22. 06 42. 89 10, .47 20. 05 
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Syria -9 8 .85 28 .42 6 .95 8. 78 
Taiwan -9 20 .37 43 .56 9 .10 4. 00 
Thailand 77.1 22 . 17 40 .98 10 .71 22. 45 
Turkey -9 12 .70 22 .51 5 .78 13 . 83 
Vietnam -9 21 .96 34 .70 5 .90 18. 55 
U.A.E. -9 4 .57 0 .00 0 .40 9. 25 
Yemen -9 11 .40 12 .54 2 .32 7. 49 

Source: C. F. Westoff , and L. H. Ochoa, Unmet Need and the 

(Columbia, MD: Institute for Resource Development, 1991) 7, 
table 4.2. 

J. A. Ross, W. P. Mauldin, S. R. Green, and E. R. Cooke, 
Family Planning and Child Survival Programs: As Assessed in 
1991 (New york: Population Council, 1992) 80-81, table 11. 

Note: Missing value is -9. 

Socioeconomic Variables, Contraceptive Prevalence, 

and Total Fertility Rate, Circa 1989 

COUNTRY GDP URBAN FEMLIT PREVL TFR 

Algeria 2425 51 45 
Angola -9 28 28 
Botswana 1760 26 65 
Burundi 269 5 40 
Cen. Africa 366 46 25 
Chad 161 29 18 
Congo 1374 40 44 
Benin 278 37 16 
Egypt 766 46 34 
Ethiopia 106 13 -9 
Gabon 3028 45 48 
Ghana 377 33 51 
Guinea 214 25 13 
Guinea Bis. 203 -9 -9 
Ivory Coast -9 -9 -9 
Kenya 393 23 58 
Lesotho 268 20 -9 
Liberia 349 45 29 
Libya 6666 69 50 

3-6 
-9 
33 
9 
-9 
-9 
-9 
6 

38 
-9 
-9 
13 
-9 
-9 
3 

27 
5 
6 
-9 

5.1 
6.5 
4.7 
6 . 8 
5.8 
6 
6 , 

6. 

4, 
7.5 
5.7 
6 
6 
-9, 
-9. 

6 , 

5. 
6 . 
6 . 
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Madagascar 297 24 73 -9 6.3 
Malawi 181 12 -9 7 7.6 
Mali 230 19 24 5 7.1 
Mauritania 468 45 21 1 6.8 
Mauritius 1532 41 -9 75 1.9 
Morocco 829 47 38 36 4.5 
Mozambique 105 26 21 -9 6.4 
Namibia 983 27 -9 -9 5.9 
Niger 400 19 17 -9 7.2 
Nigeria 711 35 39 8 6.0 
Rwanda 219 7 37 10 8.3 
Senegal 553 38 25 12 6.5 
Sierra Leone 206 32 11 -9 6.5 
Somalia 263 36 14 -9 6.8 
S. Africa 2622 59 -9 48 4.3 
Zimbabwe 791 27 60 43 4.9 
Sudan 456 22 12 9 6.3 
Togo 336 25 31 12 6.6 
Tunisia 1503 54 56 50 3.6 
Uganda 177 10 35 5 7.3 
Cameroon 1127 40 43 3 5.8 
Tanzania 233 31 -9 -9 6.6 
Burkino Faso 180 9 9 -9 6.5 
Zaire 214 39 61 -9 6.2 
Zambia 527 49 65 -9 6.7 
Argentina 1921 86 95 -9 2.8 
Bolivia 660 51 71 30 4.8 
Brazil 2044 74 80 65 3.2 
Chile 1874 85 93 -9 2.5 
Colombia 1382 69 86 63 2.7 
Costa Rica 1906 47 93 68 3.1 
Cuba 2666 -9 -9 60 -9.0 
Domin. Rep. 1164 59 82 50 3.2 
Ecuador 1313 55 84 44 3.7 
ElSalvador 676 44 70 47 4.2 
Guatemala 905 39 47 23 5.4 
Guyana 498 -9 95 35 -9.0 
Haiti 225 28 47 10 4.8 
Honduras 615 43 71 41 5.2 
Jamaica 1192 52 99 55 2.8 
Mexico 2504 72 85 53 3.3 
Panama 1884 53 88 61 2.9 
Paraguay- 1146 47 88 44 4. 6 
Peru 939 70 79 48 3 . 8 
Trin.&Tob. 3349 68 -9 54 2 . 8 
Uruguay 1874 85 96 -9 2 .3 
Venezuela 3242 84 90 49 3 6 
Afghanistan 226 -9 14 2 

« u 

-9.0 
4.6 Bangladesh 181 16 22 31 

« u 

-9.0 
4.6 
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Bhutan 151 5 25 -9 5.5 
Myanmar 204 25 72 -9 3.8 
China 293 53 62 72 2.5 
India 307 27 34 43 4.0 
Indonesia 561 30 68 48 3.1 
Iran 2239 56 43 23 6.2 
Iraq 1770 71 49 14 6.2 
J ordan 1244 67 70 35 6.3 
Cambodia 1382 -9 22 -9 4.5 
Korea, PDR 1154 -9 -9 -9 -9.0 
Korea, Rep 2655 71 95 77 1.8 
Kuwait 13427 95 67 -9 3.4 
Laos, PDR 267 18 -9 -9 6.7 
Lebanon -9 -9 73 55 -9.0 
Malaysia 2067 42 70 51 3.8 
Nepal 143 9 13 14 5.7 
Pakistan 398 32 21 7 5.8 
Papua N.G. 821 16 38 -9 5.1 
Philippines 623 42 89 44 3.7 
Oman 9785 10 -9 -9 7.0 
Saudi Arab. 6415 76 48 -9 7.0 
Singapore 6693 100 -9 74 1.9 
Sri Lanka 339 21 83 62 2.4 
Syria 134S 50 51 20 6.5 
Taiwan 3436 -9 -9 78 -9.0 
Thailand 887 22 90 68 2.5 
Turkey 1564 60 71 63 3.5 
Vietnam 124 22 84 53 3.8 
U.A.E. 15276 78 -9 -9 4.6 
Yemen 340 28 -9 -9 7.7 

Source: UNIDO, Industry and Development Global Report 
1989/90 (New York: United Nations, 1989). 

World Bank, World Development Report 1991 (New York: Oxford 
University Press, 1991) 264-65, table 31. 

World Bank, World Development Report 1992 (New York: Oxford 
University Press, 1992) 218-19, table 1. 

R. Sendek, and Y. Bayoumy, "The Population Council: Databank 
System." (New York: Population Council, 1991). 

World Bank, World Development Report 1992 (New York: Oxford 
University Press, 1992) 270-71, table 27. 

Note: Missing value is -9. 
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COUNTRY CHRISTN CATHOLIC ISLAM 

Algeria 0 0 1 
Angola 1 0 0 
Botswana 1 0 0 
Burundi 1 1 0 
Cen. Africa 1 0 0 
Chad 0 0 1 
Congo 1 0 0 
Benin 0 0 0 
Egypt 0 0 1 
Ethiopia 0 0 0 
Gabon 1 0 0 
Gambia 0 0 1-
Ghana 1 0 0 
Guinea 0 0 1 
Guinea Bissau 0 0 a 
Ivory Coast 0 0 0 
Kenya 1 0 0 
Lesotho 1 0 0 
Liberia 1 0 0 
Libya 0 0 1 
Madagascar 0 0 0 
Malawi 0 0 0 
Mali 0 0 1 
Mauritania 0 0 1 
Mauritius 0 0 0 
Morocco 0 0 1 
Mozambique 0 0 0 
Namibia 1 0 0 
Niger 0 0 1 
Nigeria 0 0 1 
Rwanda 1 0 0 
Senegal 0 0 1 
Sierra Leone 0 0 0 
Somalia 0 0 1 
S. Africa 1 0 0 
Zimbabwe 0 0 0 
Sudan 0 0 1 
Togo 0 0 0 
Tunisia 0 0 1 
Uganda 1 0 0 
Cameroon 1 0 o 
Tanzania 0 0 o 
Burkino Faso 0 0 o 
Zaire 1 1 0 
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Zambia 1 0 0 
Argentina 1 1 0 
Bolivia 1 1 0 
Brazil 1 1 0 
Chile 1 1 0 
Colombia 1 1 0 
Costa Rica 1 1 0 
Cuba 1 1 0 
Domin. Rep. 1 1 0 
Ecuador 1 1 0 
El Salvador 1 1 0 
Guatemala 1 1 0 
Guyana 0 0 0 
Haiti 1 1 0 
Honduras 1 1 0 
Jamaica 1 0 0 
Mexico 1 1 0 
Nicaragua 1 1 0 
Panama 1 1 0 
Paraguay 1 1 0 
Peru 1 1 0 
Trin. & Tob. 1 0 0 
Uruguay 1 1 0 
Venezuela 1 1 0 
Afghanistan 0 0 1 
Bangladesh 0 0 1 
Bhutan 0 0 0 
Myanmar 0 0 0 
China 0 0 0 
Cyprus 0 0 0 
Fij i 1 0 0 
Hong Kong 0 0 0 
India 0 0 0 
Indonesia 0 0 1 
Iran 0 0 1 
Iraq 0 0 1 
Jordan 0 0 1 
Cambodia 0 0 0 
Korea, PDR. 0 0 0 
Korea, Rep. 0 0 0 
Kuwait 0 0 1 
Laos, PDR. 0 0 0 
Lebanon 0 0 1 
Malaysia 0 0 1 
Mongolia 0 0 0 
Nepal 0 0 0 
Pakistan 0 0 1 
Papua New Guinea 1 0 0 
Philippines 1 1 0 
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Singapore 0 o 
Sri Lanka 0 o 

Oman 0 0 i 
Saudi Arabia 0 o i 

0 

O . 0 

Syria o 0 i 
Taiwan o o o 
Thailand 0 o o 
Turkey 0 o i 
Vietnam 0 o o 
U.A.E. o o i 
Yemen 0 o i 

Source: R. Schumacher, G. K. Sevrens, T. S. O'Donnell, L. 
Terrence, and K. Carney, World Quality of Life indicators 
(Bevery Hills, CA: ABC-CLIO, 1989). 
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