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Section 1: Introduction
 

For the first two decades of the post-Second World Warperiod the
 

analysis of the economic development process was dominated by focus on the
 

role in.growth of aggregate "key factors", such as physical capital,
 

technology, foreign exchange, and human capital. 
MIore recently, in part
 

because of the availability of many new empirical studies and in part
 

.because of the generai acceptance of goals other than growth, the economic
 

development problem has been viewed as much broader and complex than it
 

was in this earlier era. As a result development economists have become
 

more humble. They also have more widely recognized the potential insight
 

to be gained from viewing LDC economic issues within a broader social
 

context. Appreciation has been growing of the need to understand the
 

determinants of a whole set of critical micro behavioral decisions within 

a given social economic context, as well as Iow changing that context ­

as with the passage.from traditional through transitional to,modern societ.es -

affects those eecisions.
 

At the same time there also has been a growing perception that the
 

roles of women in LDC's may be quite distinct from those of men, but are
 

not well understood. 
Since females comprise about half of the population,
 

understanding their behavior and policy responses is important in formula­

ting development stategies not only in regard to areas of traditional
 

concern, such as fertility, but in a whole gamut of socio-economic interests 
-

from distribution to growth to structural.change. 2
 

This paper is one of the outputs of a large multiyear international,
 

interdisplinary team project. 
The general purpose of this project is to gain
 

better understanding of the socio-demo-economic role of women in LDC's by
 

analyzing extensive survey data for a particular country, Nicaragua.
 

The role of women is conceptualized as a simultaneous system of micro
 

decisions regardin, contraceptive use, fertility, labor force participa­

http:societ.es
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tion, education, wages, occupational choice, migration, marital status, and
 

health and nutritional status within an environment conditioned by a
 

range of government policies.
 

Fertility probably has beei the most studied aspect of this larger systeu
 

of micro behavioral relations pertaining to women in developing countries. 
3
 

Perhpas the most robust findings of such empirical studies is that one form
 

of investment in human capital, schooling for females, is related inversely
 

to fertility levels (controlling f6r other variables such as family income
 

and spouse.'s education).
 

However other forms of human capital investment in addition to schooling
 

have received e'er greater emphasis in recent years. Primarily among these
 

are investments related to health and nutrition status. Of course good
 

health and nutrition states are accepted widely as important goals in them­

selves. But in addition to their direct impact on welfare, the nature of
 

health .and nutrition states may affect significantly the attainment of
 

other important individual and social goals, such as those related to
 

fertility. Nevertheless, with-the exception o'f some recent investigations
 

of "replacement" births in response to infan' mortality and of extreme cases
 

.-of malnutritior, there are very few studies of the empirical impact of hea.th
 

and nutrition on fertility in developing coui.tries. This paucity of studits
 

in substantial part is due to the absence of integrated data sets that
 

permit such explorations.
 

Our contribution in this study is to use an important new data set to
 

explore the impact of health and nutrition on fertility for women in the
 

developing metropolis of Managua, Nicaragua. We approach the problem by
 

making multivariate regression estimates of this impact on the subset of
 

the overall system of behavioral relations most germane to the determina­

tion of the number of surviving children: the number of expected children,
 

contraceptive use, the number of pregnacies per year, and outcomes of such
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A priori the total
.pregnancies (including pre- and post-natal mortality). 


effect of health and nutrition status on the number of surviving children
 

For example
may reflect the contribution of many opposing partial effects. 


improved health and nutrition status may increase the number of children by
 

improving the efficiency of child care and the possibility of enjoying
 

*their presence, but reduce the number of desired children by increasing the
 

opportunity cost of the woman's time due to higher labor market productivity.
 

We attempt to separate out estimates of some of those different, and at
 

times opposing, effects.
 

There clearly-are limitations to our study for conceptual, data and
 

Our results present some puzzles. Given the dearth
statistical reasons. 


of information about the possible impact of important health and nutrition
 

investments on fertility in developing countries, nevertheless, we think
 

that our contribution is a significant one.
 

We organize our presentation as follows.* Section 2 provides some
 

Section 3 describes
comparative perspective about-the economy of Nicaragua. 

our data set, with emphasis on the definitiot. and distributions of critical 

variables for tnis study and some estimation problems. Section 4 presents 

the mode. and the estimates. Section 5 summarizes the results and their 

implications. 

Section 2: General Perspective about Nicaragua 

Nicaragua is a Central Americian Republic with 2.3 million inhabitants 

(as of mid 1976). Table 1 presents data that helps to place Nicaragua in 

perspective. For a number of indices relating to the demo-economic and 

social situation data are included for Nicaragua and the median values 

for 34 low-income countries, 58 middle-income countries and 19 industrialized 

countries. These three groups are defined by the World Bank (1978),
 

primarily on the basis of the per capita income estimates (with countries
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N 
I 

Medians for CountryGroups
A 

Table 1: Comparisons between Nicaragua and. 


Medians for 34 Low-Income Countries, 	 R 34 58 19
 

A low- middle- industrial
58 Middle-Income Countries, and 

G income income
19 Industrial Countries. 

U
AVariables 


1. 	Economic Level and Structure
 

750 6200
750 150 

1.1 GNP per Capita, 1975 (US$) 


1.2 Energy Consumption per Capita,
 524 5016
479 52 

1975 (Kgm. Coal Equiv4lent) 


1.3 % Distribution of GDP, 1976
 21 6
23 45 

1.3.1 Agriculture 
 41
28 19 32 

1.3.2 Industry 
 45 52
49 39

1.3.3 Services 


1.4 %Distribution of Aggregate Demand, 1976
 
9 13 14 16
 

1.4.1 Public Consumption 
 58
72 81 70 

1.4.2 Private Consumption 
 24 23
19 15 

1.4.3 Gross Domestic Investment 
 20 24
19 8

1.4.4 Gross Domestic Savings 
 82 24
 

1.5 % of Export's in Primary Commodities, 1975 
83 94 


1.6 % Distribution of Imports, 1975
 
9 21 14 11
 

1.6.1 Food 
 14 17
14 10 

1.6.2 Fuel 


1.7 Debt Service in 1976 as % of.	 2.0
4.6 1.1 

1.7.1 GNP 
 8.0
12.2 7.2

1.7.2 Exports 


37.8 20.9 

1.8 External Public Debt as % of GNP, 1976 

17.0
 

i9 Inflation, % per Year
 3.2 4.2
1.9 3.1 

1.9.1 1960-1970 
 9.8 12.5 9.3
10.8
1.9.2 1970-1976 


2. Economic Growth, % per Year
 

2.8 3.4
2.4 0.9 

2.1 GP per Capita, 160-1976 	

3.020.9 9.4 8.5 
2.2 Energy Production, 1960-1975 

2.3 GDP
 4.7
7.2 3.6 5.7 

2.3.1 Overall 1960-1970 
 6.0 3.2
5.7 2.9
1970-1976 
 1.5
6.7 2.3
2.3.2 Agriculture 1960-1970 	

3.6 

3.2 1.8
5.7 1.6
1970-1976 

7.6 5.7
11.0 6.7


2.3.3 Industry 1960-1970 
 3.2
7.3 4.5 7.2

1970-1976 


5.8 4.7
5.8 3.6
2.3.4 Services 1960-1970 
 3.5
.4.8 3.4 6.9
1970-1976 


2.4 Aggregate Demand Aggregates
 4.6 6.7 

2.4.1 Public Consumption 1960-1970 3.6 	 4.8
 

3.6
12.8 2.4 7.2
1970-1976 

5.1 4.3
6.8 3.6


2.4.2 Private Consumption 1960-1970 
 5.4 3.4
4.8 2.5
1970-1976 

7.4 5.7
10.7 5.7


2.4.3 Gross Domestic Investment 1960-1970 
 8.9 0.7
6.8 3.1
1970-1976 

7.6
9.8 3.6 5.2
1960-1970
2.4.4 Exports 


5.2 -0.4 3.8 7.8

1970-1976 


6.6 8.6
10.5 4.6
2.4.5 Imports 1960-1970 	 9.5
4.5 -1.4 6.3
lqN7n-1q76 




NI
 

C 

Table 1:' Comparisons between Nicaragua ana 

Medians for 34 Low-Income Cduntries, 

58 Middle-Income Countries, and 

'19 Industrial Countires.
a (continued) 

A 
R 
A 
G 
U 

Medians for Country Groups 

34 .58 19 

low- middle- industrial 

income income. 
A 

Variables 

3. 	Structure of Population, 1975
 
48 13 43 76
 

3.1% in Urban Areas 

44 24
48 44
3.2 % below Age 15 

53 64
49 54
3.3 % of Working Age (15-64 years) 

51 11i
 

3.4 % of Labor Force in Agriculture (1970) 51 85 


4. Population and Labor Force Growth, % per Year
 
2.7 1.0
2.9 2.4
4.1 Total Population 1960-1970 


0.8
3.3 2.4 2.7
1970-1975 

4.1 5.4 4.8. 1.9


4.2 Urban Population 1960-1970
1970-1975 	 4.5 4.5
5.5 	 1.8
 
1.0
2.6 1.9 2.3


4.3 Labor Force 1960-1970 

3.2 2.0 2.7 1.0
1970-1975 


5. Demographic Indicators
 
5.1 Crude Birth Rates per 1000 people. 1975 46 47 40 16
 

5.2 Crude Death Rates per 1000 people, 1975 13 20 12 10
 
-9.2. -13.6


5.3 % Change in Crude Birth Rate, 1960-1975 -9.8 -2.1 

-31.6 -21.1 -27.3 0.0


5.4 % Change-in Crude Death Rate, 1960-1975 

6.1 2.3
6.9 6.2
5.5 Total Fertility Ra.te, 1975 


b
6. Education 

85 52 .94
.6.1 Enrollment as % of Age Group, 1975 


103
87 41 91
6.1.1 Primary 

(Primary, Female)
 

.21 8 35 83
6.1.2 Secondary 

7 .22
6 1
6.1.3 Higher Education 

63 99


6.2 Adult'Literacy.Rate, 1974 	 57. 23 


7. Health Related Indicators
 
58 72
53 44
7.1 Life Expectancy at Birth, 1975 


7.2 Infant (Aged 0-1) Mortality Rates
 
46 122 46 15
 

per 1000, 1975 

7.3 Population per:
 

1740 21185 2430 650

7.3.1 Physician, 1974 


760 6710 1570 230

7.3.2 Nursing Personnel, 1974 


7.4 % of Population with Access to Safe..
 
46 25 52
Water, 1974 


Notes:
 

aAll data are from Tables 1-18 in Annex to World Bank (1978).
 

bFor countries with universal education the percentages may exceed 100 percent since
 

some pupils may be below or above the official primary school age.
 



with populations under one million excluded). Nicaragua is in the middle­

income group.
 

The first two sets of variables in this table refer to economic level,
 

growth, and structure. In 1975 Nicaragua's GNP per capita of $750 ranked
 

at the median level for the middle income countries - and thereby far above 

that for the low income countries and far below that for the 

industrial countries (variable 1.1). Over the 1960-1976 period Nicaraguan
 

*GNP per capita grew at an average annual rate of 2.4 percent, well above
 

the rate for most low-income countries, but somewhat below the median of
 

2.8 percent for all middle-income countries and further below the median of
 

3.4 percent for the industrialized countries (variable 2.1). However the
 

decomposition of this figure into the growth rates of product and of popula­

tion for the 1960's and the 1970's is instructive (variables 2.3.1 and 4.1). T1
 

average annual growth rate of Nicaragua GDP in the 1960's of 7.2 percent ranked
 

substantially T.igher than the 'medians for thF. three country groups of 3.6,
 

5.7. and 4.7 respectively. For 1970-1976, in part because of the devastatinLg
 

1972 Managuan earthquake, (in which approximately 10,000 persons died and the
 

main commerical center of the city was destroyed) the Nicaraguan rate dropped
 

to 5.7 percent, slightly below the median of 6.0 percent for the middle-inaome
 

group, but stilL significantly above the 2.9 and 3.2 median rates for the
 

4
low-income and industrialized groups. Nicaraguan growth in product has been
 

relatively high, although somewhat lower in the 1970's than in the 1960's
 

partially due to the earthquake. However, the growth rates in Nicaraguan
 

population of 2.9 percent for the 1960's and 3.3 percent for 1970'1976 also
 

are significantly above the medians for all three country groups - particularly
 

in the 1970's. For 1970-1976, in fact, only four of the countries in the
 

three groups (1.e., Kenya, Rhodesia, Ecuador, Mexico) had higher population
 

growth. The relatively high population growth rate offset the relatively 
high product growth rate so that the per capita product growth rate 

is somewhat below the median for all three country groups combined.
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.Inregard to 	t s0tructure of the economy, on the production side in
 

196Nicaragua was somewhat moe arclulanseieointd and some­

wwhat e'ss industial than the median middle-income countries (variables 1.3., 


1a3). *Moreover during 1960-1976 both agriculture and industry grew 

quiterapidly 	in comparison to the median experience of allthree country
 

groups, and services, grew more rapidly than the median~s for the low-income
 

and industrialized groups (variables 2.3.2-4). Th(,, relatively strong
 

performance in agriculture also is rclected in the relatively limited
 

dependence on imported food and the slightly above median dependence on,
 

S primary exports (variables 1.5 and 1.6.1).
 

On the demandside in 1976, Nicaragua had somewhat lower consumption
 

(with A slightly higher private share offset by a significantly lower public
 

share) and gross domestic investment shares than the medians for the middle­

income group (%ariables 1.41-1.4.3). These .acts and the national income
 

identity imply that Nicaragua had a relatively high surplus on its internatiomn
 

* trade account. Nevertheless debt and debt service in 1976 both were quite
 

high in comparison to the medians of the thre.-- country groups (variables
 

.1.7.1-2, 1..8).. This possible paradox is explained largely by the rapid
 
-iibi	 hq 

-'°expansion of foreign debt in the post-earthqu:ke peri6d. The disequilibria
 

resulting from the earthquake also were associated with a worsening of the
 

relative inflation in Nicaragua from a position far below the median of
 

,t. .	 the threecountry groups for the 1960's to a ranking still below.the medians 

of middle income countries, but above the medians of the other two country' 

groups in the 1970's (variables 1.9.1-2). The earthquake and responses to it 

accounts for 	some of the other shifts in the composition of Nicaraguan aggregE
 . , 

demand between 1960-1970 ana L970-1976: the increase from relatively low to 

relatively:,high growth-rates for public consumption, and the decreases from
 

relatively high to irelatively low growth rates for private consumption and
 

gross domestic investment (variables 2 4.1-5). The latter drop exacerbats
 



the loss of'capital stock in the earthquake itself, with 
negative 5mplications
 

for subsequent growth in product.
 

The third, fourth and fifth sets of variables in Table I refer 
to the
 

level and change of population and demographic variables. The high popula­

tion growth rates, especially in the 1970's, already have been 
noted above
 

This reflects a high crude birth rate-and a high total fertilit
 (variable 4.1). 


rate for a medium-income country, as well 
as greater relative declines Tn
 

recent decades in the crude death rate as compared to the crude 
birth rate
 

Associated with the high population growth rate is a
 (variables 5.1-5). 


high labor force growth rate in comparison with other counrtries 
(variable
 

5 
However the labor force has not grown as quickly as has population.
4.3). 


The result is a relatively large dependency ratio, as reflected 
in the
 

relatively high proportion of population under 15 years of 
age and in the
 

relatively low proportion of the population of working age in 
1975 (variables
 

3.2-3). In fact among the Ill countries in the three groups none have 
a higher
 

proportion of their population under 15 years of age and only 
Jamaica has a
 

Also noteworthy is a
 smaller percentage of the population of working age! 


relatively highly urbanized population for a middle-income country 
despite'
 

mediai- or below median recent rates of growtl. of the urban population 
and a
 

relatively high proportion of the working force in agriculture in 
1970
 

(variables 3.1, 3.4, 4.2).
 

The sixth and seventh sets of variables in Table 1 refer to human 
capital
 

In regard to all levels of formal education and adult literacy
investment. 


in the mid 1970's, Nicaragua ranked below the medians for the 
middle-income
 

countries (although far above the medians for low-income countries, 
variables
 

In the only case in which a distinction is made between the
 6.1.1-3, 6.2 ). 

sexes, Nicaragua is closer (although still below the median for 
the middle­

income groups' for females than for all students. In regard to health servicL 

Nicaragua ranks better than the median middle-income country with regard 
to
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the availability of doctors and nurses,'but worse'in regard to the access
 

to safe water (variables 7.3.1-2, 7.4). in regard to the indicators of
 

health states in-1975, the Nicaraguan life expectancy at birth of 53 years
 

was five years below the median for all middle-income countries, and the
 

mortality rate for infants aged 0-1 year of 46 per .1000 was at the median
 

for the same group of countries (variables 7.1 and 7.2.).6
 

In summary, Nicaragua is a small, open developing economy which in many
 

respects, including per capita income levels, is near the median of the
 

World Bank (1978) middle-income group. The structure of production
 

is somewhat oriented towards agriculture and services, but the
 

population is fairly urban nevertheless. The extent of public activity
 

.is relatively limited, although an upward shift apparently occurred in
 

response to the 1972 earthquake. Also in part due to responses to the
 

earthquake, in the mid 1970's foreign debts and inflation both increased
 

significantly (albeit the latter from very low levels). The.
 

extent of human capital invesments is mixed...with less than median mirldle­

income country Investments in education, and in the availability of safe
 

-*water, but more than median densities.of med'.cal professionals. As a 

result the indi :es of returns on such investments -'such as adult literacy 

rates, life expectancy at birth, and infant mortality - tend to be at 

median or worse than median levels for middle-income countries. 

Perhaps the most striking features, however, are related to the central
 

interest of this paper: very high..and increasing population growth rates
 

and an extremely high dependency ratio. These features, complicated by the
 

impact of the earthquake of 1972 and the civil unrest of the late 1970's, make
 

the outlook bleak for the attainment of many long-run economic development
 

goals. They also make all the more valuable better understanding of the
 

interactions among human capital investments and population growth, the topic
 

on which the.present paper aims to shed light.
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Section 3: Data Base 

The data base for this study is a survey that we conducted in 1977" of 

7 
Managua is the capital and major metropoli
.1294 women in Managua, Nicaragua. 


tan center of the country, with about 20 percent of the nation's population.
 

The households of the respondents-were selected randomly, on the basis of
 

8
 
areal photographs. Within a household, the woman interviewed was.selected
 

randomly from all women residents in that household within the age group
 

15-44, excluding nonworking.students.
 

The survey instrument was developed after studying related questionnaires
 

designed for similai purposes'for other LDC's and then going through an
 

iterative process of training interviewers, testing the instrumenu, and
 

modifying it accordingly. The final questionnnaire attempted to acquire
 

current and retrospective information on a wide range of interrelated socio­

economic-demographic activities of the respondent, her family, and her and her
 

spouses' parents and on the impact of various policies on their activities.
 

The questions can be divided.into four general groups: l)Demographic and
 

contraceptive characteristics (e.g., actual and desired number of children and
 

their character4istics, pregnancy and child moctality experience, knowledge,
 

use, time and f-nancial costs of contraceptives); 2) Human capital-related
 

variables such as years of schooling, trainira, health and nutrition status
 

of family and use of related facilities (e.g., record of illnesses, current
 

status, time and financial costs of preventive and curative medicine); 3)
 

Economic activity of respondent and other members of household (e.g., wages,
 

hours, labor force participation, occupation, non-wage benefits, non-market
 

activities, employment, job search activity, nonearned sources of income.
 

expenditures, assets, quality of housing and sanitation); and 4) Other back­

ground variables for family and parents of respondent and of companiov
 

(e.g., marital and migratory status, education and training, composition of
 

living unit, attitudes, Intensity of religious observances). We now consider
 



9 
thie~definitions 

K 

and the distributions of the maj or, variables in each of these 

**- '~tS. ~groups1 w th epai ntoeta lyiportant roles inthe analysis belowc
 

thetimpact of health andnutrition on the number of surviving children. 

1). Demographic and Concentraceptive Characteristics: Below we focus on 

the number of pregnancies since the December 1972 earthquake (about 4 1/2 years 

Vef ore the'interview) and <the outcome of those pregnancies.. The earthquake' 

Yrovid. ....useful reference point for gathering retrospective'data since it 

is a very well known event even among respn 

very conscious of the passage of calendar time. 

,twho are not literate, nor 

The immediate post-earthquakeL 

-period, however, may have been a time of unusual dislocation for some of the 

respondents. Below we speculate on possible effects on various variables of 

using this period., 

Our first dependent variable is pregnancies per year since the earthquake' 

(or the number of years since the respondent *ias first-accompanied by a male 

if that accompaniment occurred after the earthquake). Table 2 gives the distri 

,' "bution of this '-.ariable. A priori the dislocations caused by the earthquake A. 

1. 

.;*.9")i 

' . 

:. 

might be thought to have reduced fertility,in the subsequent period.' Planted 

L preplacement bir:hs for children killed in the earthquake, however, would wcrrk 

:- . the opposite.directio... .. Total-crude fertility* in Nicaragua in.this per:od 

was very high by international standards, as is emphasized in Section 2 above. 

Ou Jnext 'groupof dependent variables refers to threemutually exclusive 

infant mortalityoutcomes per pregnancy for each respondent and the sum of.the 

three: abortion per pregnancy, involuntary prenatal mortality per pregnancy, 

5. 

'post-natal infant mortality per pregnancy, and total pre- or post-natal infant­

'1mortalityper pregnancy. Nearly 20 percent of all pregnancies during this 

p'e+;:.priod resulted in pre- or post-natal infant mortality. Table 3 gives the 

percentage distributions. This table states that 6.3% of the respondents had 

of their pregnancies since the earthquake result,in pre- or post-natal: deaths' 

Sihad one third,' etc. We expect that totals are underreported beca 
4" .... v4 , ,

'4! . -t4' - . 
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Table 2: Sample Distributions of Pregnancies per Year Since Earthquake
 

Percentage of Sample
Pregnacies per Year 


(1) 	 (2)
 

33 %
0 

29
0 < and < 0.4 


20
0.4 < and < 0.6 


7
•>0.6 


never accompanied 9
 



0 

Sample Perceitage Distributions of Respondents by Mortality Outcomes 
per


Table 3: 

Pregnancy a-/
 

Involuntary Postnatal Total Pre- and
 

Prenatal Infant Post Natal
 

Infant Mortality Infant Mortali
 
.Proportions per Abortion per 


Mortality per
Pregnancies Pregnancy Mortality per per Pregnancy 

Pregnancy. Pregnancy
 

(3) (4) (5).....
(1) (2) 


80..6%
97.3% 89.9%. 92.2% 


-0.0
0.1 0.0
0.20 0.1, 

0.25 0'.0 0.7 6.1 0.6 

3.6
1.0 1.8. 2.2
0.33 


0.1 O.-i 0.40.40 0.0 

2.9 Z..11.1 4.1-0.50 

1.20.1 0.10.67 0.3 


3.2 .2.3 6.3
1.00 0.3 


a/
 

For the 731 women who had a pregnancy during the period between the earthquake and 
the survey. 



the familiar tendency. o underreport infant deaths'(especially pre-natal ones)
 

Ln retrospective surveys and because for births close to the survey the impact
 

of a fairly high infant mortality period after the time ot the survey is not
 

included. Note that if the latter bias is not too large, the quite high
 

Nicaraguan infant mortality mentioned in Section 2 is probably accompanied
 

by even higher pre-natal pregnancy termination rates. Because of the limited
 

social acceptance of abortions, they probably are particularly underreported,.
 

or perhaps misreported as involuntary mortalities. Because of the last
 

possibility, reinforced by the small number of cases-in any of the three
 

categories in comparison to the number of survivors, we combine across
 

categories for tiLe multivariate regression analysis below.
 

An importent determinant of fertility behavior is posited to be the
 

gap between the total desired number of children (takina into account
 

the current number of living children) 
10 

and the current number of living
 

For most purposes of this study, however, it is desirable to adjist
children. 


this difference for the post-earthquake not addition of surviving children
 

to obtain the &fference 1etween the currently stated desired number of
 1)
 

children and the number existing 5 years earler at the time of the earthqutke.
 

This calculatiot, assumes that the number of d(.sired children remained constant
 

12
 
distributions of'.he
 over this quinquennial. Table 4 presents the percentage 


sample respondents for each of these variables and for answers to a question
 

inquiring about the ideal number of children for a Nicarguan family. These
 

vaciables imply an average desired family size (given the number of living
 

children at the time of the interviews) of 3.7 children in comparison to an
 

average of 2.8 living children at the time of the interview and an ideal
 

Nicaraguan farmily size of 3.0 children. .The average gap between the desired
 

and actual number of children immediately after the earthquake was 1.6. An
 

average of 0.7 children of this gap was closed between the earthquake and the
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ews ive a and -ear :,4 
pr~cenaiesadp, n 

~ "4! tmotliisdiscussed above Of -curse fo all of these distributin 

inata ftaiis 

r.' e almost s later,by thep cie, p an 

fa rtin 

*therey.s-a,: aih amounto variance aroundthe means, much more so for the 

.number, of..living children and desired childi.~n than for the ideal number of 

.-. cchildren 'in 'a Nicaraguani family. Va 

.,.,, 

prcties mens f regulating the probaityopoability;o 

conception,'an tu'the rate at which the gp betwen deired and, ,,i 

numbe -actualofo hildren, 'is closed or the prob, UiLCy,. that the desired !numbe 

o~iracptie agens.ohea ,,,~ 

b" 

' 
( a ; . , . , " E . . ,.. ,a, I ,* : . ' " , - " ' .. . 7 '' : 

of children. is ov.rshot. Table 5 usufmarizes the distributions of the respondent 

aeregarding contraceptiye knowledge, use (current and past) and attitudes of 

companions."About 15 percent of the respondents claim no knowledge of contra-. 

ceptive methods that involve ,outside agents, whether purchased or provided 

a ,throuh medical organizations or fdmily planning clinics and 4 4 percent 

claim never to' have used contraceptives. A possible factor influencing the la, 

a of use o~f such Lontraceptive practices for 12 percn fterspnet 1z 

be the stated active opposition of male companions. There is somd evidence
 

that the impa)t of opposition from male companions is greater among previous, 

contraceptive users. Among the 56 percent who have used contraceptives (33 

:,.percent: at the time of the interview), pillsrominate, with IUD's' diaphrams 

,:'a"i"!a"a":, : a -' ,an*'e~l z . . ',. than:o he 

r.aaa,.. 

and sterilization significantly more important oter alternatives. .We .4 

originallyintended to use contraceptive efficiency estimates as a'cardinal­

measure of contraception. But the distribution of types of contraceptives 

is so concentrated oni highly efficient methods that the correlation 

between a 0-1 variable for never used versus have used Ind the contraceptive 

V,,used 

k Na ween 

efficiency representation is 0.999. Therefore, with this samplei nothing is 

gained by introducing the notion of contraceptive efficiency. 

2) Human Capital Related Variables Education, Health and Nutrition: ... 

TheLprimay emphasis, of this paper is to investigate to what extent the 

h talariable in- second grouphave an impact onthe number of 

urviving childfen';in the. first group. I 

a>' ~ aa'a'~ ~ 6i 



Percentage Distributions Relating to Contraceptive Knoweldgte, 
Use, and Attitudes.
 

Table 5: 


Contraceptive 

Knowlege 

Contraceptive 

Use 

Companion's Attitude 

About mntraceptive Use 

(1) (2) (3) (5) (6) 

None 
Traditional only 

14% 
1 

Current 
Not current,past 

33% 
21 

Against 
Not against 

12% 
86 

Methods involving 
outside agents 85 Never 44 No Answer 2" 

No Answer 1 

Contraceptive 


Type Used 


(7) (8) 


Pill 32% 


jIUD,Diaphram 9 


Stdrilization 6 


Shots 3 


Condoms 2 


Rhythm. 1 


Foam, Jelly 1 


Other 1 


None 44 


No Answer 1
 

aContraceptive efficiency based on United States' experience.. See Michael and Willis (1976)
 

Contraceptive
 

Efficiency
 

(9)
 

99.6%
 
96.5
 

0.
 
100.0
 

99.-6
 

94.3
 

84.0
 

91.9
 

83.2
 

0
 



In previous fertility studies the most emphasized human capital related
 

variable has been women's years of schooling. Table 6 gives the percentage dis
 

tions of years of schooling for the reapondents, companions and parents of
 

both. The mean years of schooling for women is 4.9. While only 11 percent
 

had no education, over 70 percent had less than 7"years of elementary
 

education, and only 8 percent had as much as a high school education. There
 

is no bunching at high school graduation as in the United States. The.
 

-mean years of schooling for the other columns are 6.3 for male companions, 

4,0 for her father, 3.1 for her mother, 4.2 for his father, and 3.4 for his
 

mother (a pattern that merely may reflect selectivity bias). Within couplas
 

there is a systematic tendency for the male to have more education than the
 

'female. Across generations for both males and females, years of schooling
 

tends to increase substantially. In comparison with the average of her own
 

parents, for example, only 15 percent of the women respondents have less
 

education. Across generations, however, the average gap between male and
 

female members of couples increases from 0.8 or 0.9 'to 1.4 years-of schooling.
 

Part, but only part of this increase, may reflect the fact that the parents
 

of the male companion tend to have more educaUion than those of the female,
 

.which may result in generally higher educatio-L (independent of sex) for him
 

... 14 
ind his sibling. than for her and her siblings. Nevertheless much of the
 

increasing schooling gap between the sexes seems to reflect larger
 

differentiation by sex even while overall schooling rises.
 

Although we include years of schooling in our model, in this paper we are
 

more interested in other human capital related variables and, in particular,
 

the impact of health and nutrition status on the number of surviving children.
 

No single satisfactory measure of this status exists. Therefore we work with
 

a number of characteristics that can be divided into three groups: 1) medical
 

attention, 2) nonmedical inputs in the production of good health and nutrition
 

status, and 3) illnesses, deaths and low birthweights as indices of
 



L.UL ItdLSTable .6: Percentage D1S~r1DUtJ.0II* 	 .LU. 

Male Woman's Parents". Companion's Parents-
Years of 

Mother
Schooling 	 Woman Companion .Father Mother Father 


.(2) 	 ...(1) 	 (3) (4) (5) (6) (7) 

5% 8%None 	 117 5% 11% 20% 


23 10 8 .16 3 5
lst-3rd Grade 


25 '17 25 	 .. 7 .84th-6th Grade 37 


Some High School '19' 16 ".3 ' 3 2 1
 

Completed High School 4 6 2. 2 1 1
 

3 3 0.1 0.2 0 0.2
Started University 


Completed University 1 3 2 0.2 1 0.4
 

Other Post-Elementary
 
'Education 	 1 2 0.3 0.1 1 0.3
 

1 30 57'" 33 82 77
No Answer 


aOr male and female guardian or other raiser if not raised by parents.
 



e lande ntr nhtalthatus. 

Tab'f suaaiis thdata* that we use for medical attention. For 'the7summaesrth 

ast n !successfulpregnancy (i.e., that which resulted in a live birth), 55 

prcent of the 'women pregnant since the earthquake be"an to receive medical. 

'att ent6n i st 9percent in the 5econd, utrimester, 5 percent in the 

third' and 2M'o rr.ent.did: medical attention. Among the 
samegroupofoen,,73 prc gave birth with.:a' doctor ,present or :in a,. 

hospital 1 percent with nurseor,midwife.present, and less than 9 percentia 


"'4'with no medical',atten tidn. 'The average number of vaccinations for the oldest 

child under.five years of age is 2.3 out of a possible set of six (i.e., polio 

DPT measles typhoid rubella and tuberculosis), with three-quarters of these 

~ ~*,~--16
children" receiving1 to such vaccnations. ­

- " . Table 8 presents the distributions that we use for nonmedical inputs in 

onutrition status. The first twodistributions 

refer to breastfeeding which id reputed to provide better nutrition andii',:,"""":"'"" ' " ed "ig, particularlyuples"ae'o 

immunization than bottlefe if water suppliesare not safe. 

Within our sample 63 percent of all 'women (or 75 percent of those who have 

l Fcr those who breastfed theirliving children) breastfed their children. 


-
" . . ildren- theIaverage duration was'over. m-no- i. - .. .8 ' 

;Thenext disribution refer to the avail ability of sewage and bathrooms. 

Only 4 andc 2 percent of the respondents,' respectively, do not have sewage or 

bathroo.s, although 29 percent use public sewage systems. 

The ,lst group of distributions refers to the percentage satisfaction of'fi 

P" 
 "important nutrient requirements in~the week before the interview. These requi 

ments are for women in childbearing ages. A number of problems arise in regard, 

these variables: (i) True nutrient requirements vary depending on weight, age, 

activity,,. 'and'health 1status; Our estimates assume standard size portion;(ii) 

(iii) Our suvey was conducted at a time when food supplies probably were somewhi 

' :,available because of the seasonal cllmatic fluctuations;. (iv) Alternative sourci 

1' a4' --- -- ­



Table 7: Percentage Distributions of Medical Attention Received.
 

Number of Vaccination
Medical Attention
Trimester Medical 

of Oldest Child Under
at Birth
Attention Began 

5 Years of Age
-in Last Pregnancy 


(1> (2) (3) (4) (5) (6) 

1st Trimester 31% Doctor, Hospital 40% 0 4% 

2nd Trimester 5 Nurse, Midwife i0 1 13 

*2 15 

3rd Trimester 3 No Medical 3 3 18 

Attention 4 7 

-2No Medical 16 No Answer 2 :5 

Attention
 

1
No Pregnancy .. 45 No Pregnancy 45 6 

Since Earthquake Since Earthquake 

No Answer 3
 

No Child 38
 
Under 5
 



Jble 8: Percentage Distributions of Non-Medical Health and Nutrition Inputs.
 

Length b
 
Percentage Attained of Weckiy Nutrient Requirements
Breastfed Sewage and 


in Months a Bathroom Percentages Calories Proteins Iron Vitamin A'

:hildren Breastfeda 


(7) (8) (9) (10) (11)
(1) (2) (3) (4) (5) (6) 


0 20%
 

es 63 % 0 to 3 14 Private'Sewage 65 % < 30 2 % 0% 3% 2% 

20 3 to 6 18 Public Sewage 29 30 to 40- 6 0 9 3 

o Children 
to answer 

16 
2 

6 to 12 
12 to 24 

17 
11 No Sewage 4 40 to 50- 18 0.2" 28 4 _ 

> 24 2 3athroom 98 50 to 60- 36 1 37. 4 

No children,16'No answer 2 No Bathroofn. 2 .60 to 70- 33 1 22 5 

70 to 80- 5 2 1 7
 

80 to 90- 0.4 3 0.1 8
 

90 to 100- 0.1 4 0 7
 

0 60
> 100 0 .89 


Iverage for all children born since earthauake.
 

Based on adult women requirements in Adams and Richardson (1975),'WHO (1974), and INCAP (1973).
 



44'ns 

44'4conistent 


7However 


,,,.number
........

.... 


.4 	 ; .4:.,- .- :.4 ! ¢, 
rj. 	

4 

(e.g., vitamin'.Aj '
 e dfferen rquirementsfor some nutrie ts t l ln...s a u ~nutrient 	 . ". .. n f
" "4"•' .":~4;4. ~ ;,4~..... 

theyi se4. useful
:b'	 -everlue. a factor of 5.) 	 a a, 
e. 	uitandrd entsy n. 

wid~~ fent, < nutrient status of ourly.4di 
requ 

'at crudely therelative nutrition 
reprsent even-if, so 	 n ...- ,,-, ,',v,,-t 	 e:a l f ;io .'o , p4te

< r g r ,; t e e a l 
,., . 4,4 : 

The median respondents satisfies 53 percent 
of the caloric
 

" I . ....respdndendts. 4 

and
 
aron requirements, and all of the protei 
reuiemen.lts,a56 per-ent of the
The basic Nicaragua 'diet depends heavily on rice,

A r ns 
. .. vitamin Anequ mt . e 

4.n4 	 4. '.44. Therefore, e the relative satisfaction ... of protein7 - ,,. . 7..: 
eans .andtortillas-

e"1 tiot be srrising The fairly substantial.iran, defiblencyj 'i 
euirements may 
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with another indipendent assessment of 'nutrition 
in Nicaragua.
 

the extent of the implied caloric deficiency 
seems surprising given
 

situationfairly satisfactory nutritional 
comon impressions *of there being a 

We suspect that caloric 

c 

there in comparison to many other developing 
areas. 


But nevertheless they may
in absolute terms.are overstateddefidiencies 


in our regression
deficienciesrelative indices of caloric serve well as 

that these nutritiona 1 indices are., 
estifnates below. Finally, we should note 

fairly highly associated.- The simple correlation coefficient is 
0.89 between
 

re next section,
 
the two indices that are used nrimarily 

in the model of 


that for calo-ies and that for proteins. This multjcollinearity causes some
 t.4 


. 
" , .problems of interpretation of the multivariate 

regression estimates..
 
... ' ,. , : . - : . • 


' , . , 
 . -. , .. ... . - . ; 


" ~ ~ ~ ~ ~ ".-
"..........4'"
:. 	 ~" ~ ....~ ,-Table. 9 !'ummarizes"thepercentage distributions of low birthweightS,, 

child deaths and women's illnesses that 
we use as indices of inadequate 

The respondent-characterized low birthweighti
 health and nutritional status. 


are few in number, which suggests either 
that low standards for "normal"
 

4 

are used or that respondents are reluc'tant 
to characterize the birthweights 


Thus, this variable may be of 1imite
 
of their own children as below normal. 


The percentage of children who subsequently 
died is nonzero for
 

used. 

20
 

A 	priori such deaths may
approximately one quarter of the respbndents. 


cause replacement pregnancies, but also the costs incurred may reduce the
 

of-desired children.
 
4, 	 -teshThe .... variablesialein ;.this table .refer: to :illnesses opf the. resont 

....::,,; ' Thereminng a 

http:vitamin'.Aj


Table 9: Percentage Distributions of Low Birthweight_ Child Deaths, and of Women's Illnesses
 

Percentgage of Low a Percentage of Live. b 


Birthweight Reported Births Subsequently Died 


.(1) (2) (3) (4) 


0 91% 
 0 72.5% 


25 0.1 0 to 20- 4.8 


33 1.1 20 to 40- 15.5 


50 2.9 40 to 60- 4.8 


67 0.5 60 to 80- 1.2. 


4.4 80 to 100- 1.2 .100 


aAmong 731 women pregnant since earthquake.
 

bAong 1089 women with live children.
 

Number of Days
 
Ill that Caused 

Missed Work or Comparable 

Activities in past 150 days 


(5) (6) 


0 677% 


1-3 i0 


4-7 9 


8-14 4" 


15-30 5
 

31-45 1
 

46-60 1
 

> 60 2
 

Percentage
 
Respondents
 

Disease Category Reporting
 

(7) (8)
 

Pulmonary Disease 22%
 

Diseases PreVentible 38
 
Outside of Medical
 

System
 

Diseases Preventible 42
 
* with Medical Care
 

Disease for which Thera-. 30­
peutic Medical Treatment
 

, Possible
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p6 .,'To, epresentith.ir lnger-run health status 
treen e eree abou o th ird ofaitten)re sdet o tmd 

nv ... ..4d'.pumonary di.s as (1)3.s
 

,4.."v't.'4N-- ; 4!~ 4 4 ,a
hiad. diseases,preventabe,by"measures., , ..,...:fihe7.,. .suhassiitiinf'ilid.. 

" 9 "percent (iii) report:hving1! parasite ad 

, d se by te"eane 

dise s sthat can be:,treated onl therapeutically b hemdia
 
ilnse typhoidha
.i. e g prehsure).,.Te use of the categorkes 

Thalrlowsage. ns.mtor of a miageable number of
lcaeg
 

t eprndris'reatment of which impliesdifferent seso -rpolicies in regard 

........ o .... t- " edicl ca 'ad.-itrition.. Theapparentlyhigh :
 

" '
;17:....":i,,."• "'!J " 7%t: . is: related to the relatively short-expect
.4. .. ;i :'. ....ncidences of "these :'diseases "probably <
., ' • ) . . . . ­

syst£emt (e.g, B,= ofntstr~ial' , ii 2 ~ rpr vn a 
lifeof Nifcaragians in conparison to residen s ofother midle-income coUntouir 

noteddin hae8 previpuse scthon... vin2i.dulnsv ' . '' 

:.., cn omi Dimensions: Although the t 

su'vlin ch~il~ren!;'is''not;. bf ':pri'mr .inter'est in this-study, Som,::i 

,
-7 ;: :", :'representationr of.their 'possible,-effects is desirable to-'lessen: missing.
'j . 
S i. .... h able biases iniour estimatesbyaof the coefficients ofother variables andeto'
 

1.. *.,. ..... "
 

... .... represent,channels through which'health and nutrition variables indirectly mayli
*44J i~~ 4~, . +" ) :<. <' <:;'" histolt;'-.':rie ao number of catg7 manageable 

.,nu.m.:.,',<.,..,,<:,s 10 summarizes. the pretgafe't ...h ... vngchildren. .,Table 
distrpbutiOntofbrespyondentsdbyae (of her (andiin some ass); and (i30 

m e brt or iteeanthearnings or income. At thep ofthe survey 47edi 

S rcentol-theg dere , although a some timed in theslabor force 


7;9:1pe .. ,'
ent. :,.OfTtiecrrently in the labor,force. 38 percent were in, 

sectortreatment impself-employed set liiethosen3ch For women 

ncuren of the,.Ing.eorbmeala 
ei"lo k' e}iea :incoi66 was 374; c$/2: wdeks 0427/we'k);, as 

http:epresentith.ir
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Percentage Distributions of Res2ondents 
by Economic Activity and Iucome
 

Table 10: 


"'-"--Years of 

General Current 

Labor Force --
Category C$/2 weeks 

(i () (3) 

Income or EarninsRespondeRspndnntmpnon 

Respondent's Companion's
Earnings ' Earnings 

(4) '()(6) 

Other
Income 

Total
Income 

(7) 

Occupational Prestige. 

Respondent Companion 

(8) ()(0(i,,(12) 

Work ExperienceRepodnt'sp 

Respondent Cmp. 

Informal 29% 

Formal 18 

Not in 

0 

0-100 

101-200 

53% 

5 

15 

,.25% 

.3 

'4 

90% 

2 

2 

3% 

3 

10 

0-20 

21-30 

31-40 

. 1j% 

43 

26 

6% 

19 

13 

0 

1-5 

6-10 

17% 

\ 

1 

-

Force 53 

Self-
Employed 16 201-400 

401-600 

12 

5 

17 

16 

2 

1 

1 

16 

15 

17 

41-50 

51-60 

61-70 

11 

4 

1 

22 
7 

5 

11-15 1616201 1 

2-0 1 

601-1000 

1001-1500 

4 

2 

14 

7 0.2 

0.2 

11 No data 

02No4 

1 
2 29 

>167>30 3 

data 4 

1501-2000 0.3 2 

0.0 3 
2001-3000 0.3 2 

> 3001 

No answer 

0.3 

3 

2 

:8 

0.2 

."1 

4 

12 

a0 '~~n~M0 171 ntx 



. , 
,* ., % T , - ': , -" ,;• .. 

with- a', mean income for male companions of 769 c$/2'weeks ( $55/wee)'
V compared 

part this'differential•reflects greater education and experience 
and 'onge
 

o kes than for females (columns 2 and3 ,in Table 7 and colmns­

'to' experience-would
'iii ,12and13but.the..returns ,toeducationandtable 10), 

ol,"x aain; The :distribution,s 

toebeveury high 'forfthes-t be theoolynexplanations. e n 

o occupationaI prestige, which often is considered .agood proxy, Ifor permanenti 
or women 

av 

nsshow, ilarpattern-witha median~valueof 2 

38 for men Finally, although'men, have a higher distribution of years. of work 

exjperiencethan do.women, that 79 percent'of the women do have some work, 

years Stt~a 
, •, ..p _ .. : ,c , aexperience and that the median experience for women in the sample 

is 10 

fairly active in the labor force. suggests that Managuan women are 

Table 1L summarizes the percentage distr J 
t Background Variables:.Other 


. ':+ , I, . : - . - ' . .- '*1**" +~ " ' . . ., 

Women were
butions for respondents in regard to other background variables. 
• ""' o t"2 ' 
of the population of females aged 15-45'selected randomly into the sample out 

the shape of the age ptyam:tyears, excluding nonworking students. Because of 

in a situation in which popu.ation has beer. growing rapidly, there are fewer 

women in each older quintile above 20-24. 'jlecause of the exclusion of non-. 

inti
working stude-ats, however, there are fewer.women in the 15-19 year old qI 

_71than in an cher exceptfor' that*'for 40-44-years old. The-' median-.age a'. i 

respondents Li the sample had their first male companion was'18..'The median: 

at the time of the survey was 28, 6 years less thanthemediage,of 'the women 

. age.of their companions.. 
-'I 

. Aththattme-71pwomen had male companions: 33 percent in 

commonr1aw unions,16 .percent in civil marriages, and 22 percent in religious 

' ,.' ":'' " "- reli'gius" nd' c1" unions.. That common-law marriages were almost as comon! 

. " to somewhat striking for a comparativecivil'and reli ...... ages"tdgether.is 

'traditionalargely Thosewithout companions included 9. 

,,, 

Cathoicz socety. 

lercent~whonever.: had, one ,and' 19- percentwIwere widowed, separated or 

mein nimrber of ye' _s8(nldg c6rt'union)Jh' S
A ' $ Sr *' OS t,' 

A d',14 

http:ages"tdgether.is


Age 
Age When Pirst 
witha Companion 

Current A;e
Woman Companion 

Marital Status at 
Time of Interview Years per Union Religion 

umber of Mont'aly
:hurch Attendance 

Numbeof 
Siblings 

(1) (2) (3)j (4)- (5) (6) (7) (8) (9) (10) (1) (12) (13) (14) 

0 9% 
<C4 8% 02 0% 

15-i9 55 11.. 1 Single 9% 0 9 % None 4% 0 24% 1. 9 

20-24 21 25 12 Common Law 33 .-3 27 Catholic 84 0.5 31 2 11 

25-29 3 21 14 Civil Marriage 16 6-10 28 Evangelist, 10 1 to 2 12 3 12 

30-34" 0.5 17 13 
Only 

Religious 22 11-15 16 
Baptist, 
Naz.-eve 4 24 4 13 

35-39 0.2 i4 12 
Marriage 

Separated, 19 16-20 9 Wilness,Morman,l 8 9 5 12 

Widowed, Other 

40-44 9 "8 Divorced > 21 8 
No answer 0.3 

30 0.2 6 8 

> 45 2. 10 No answerO.5 79 

No data. 11 0 30 8 7 

10 2 

>11 3 

Migratory Status 

(15) (16) 

Always Lived inManagua 43% 

Mostly Lived in Managua. 23. 

Mostly Lived Elsewhere 35­
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Three other background characteristics of interest 
pertain to religious
 

affiliation and intensity, the number of 
siblings of the women respondents,
 

and their migratory status.
 

Not surprisingly, most of the respondents 
(84 percent) are Catholics.
 

Another 10 percent fall into the Evangelic, 
Baptist and Nazarene fLndamentalist
 

protestant groups that have been expanding 
relatively rapidly recently. Only
 

4 percent identified themselyes as not belonging 
to an organized religious
 

However a quarter state that they normally 
do not attend church, and
 

group. 


over half do not attend more than once every 
couple of months. If frequent
 

church attendence is a good index of religious 
intensity, thus, a significant
 

proportion of the sample is only nominally 
religious.
 

In regard to the number of siblings, the 
range is from 0 to 16, with
 

a mean of 4.5. This implies an average number of 5.5 children in the families
 

in which they grew up, in contrast to their 
Everage desired number of 3.7
 

23
 

and their average ideal Nicaraguan size of 
3.0 (Table 4).
 

Finally, in regard to migratory status, -E3 percent 
of the women have
 

This leaves a large migrant group. Howevw
 
.:lived in Managua all of their.life. 


much of thismigation occurred when the respondents 
were relatively young
 

so two-thirds of the sample have lived all or most of their 
lives in Managua.
 

Nevertheless that leaves a fairly large group, about 
a third of the sample,
 

which has lived more outside of Managua than in this 
city.
 

Missing Values of Variables: As is indicated in the ten tables in this
 

section, for a number of important variables there 
are missing observations.
 

Within the multivariate regression framework of the next 
section, this causes
 

The best procedure depends upon the cause of
 a definite estimation problem. 


the missing values.. If they are missing in a way that is systematically
 



associated with the disturbance term in the relation 
being estimated, we have a
 

24
 
.standard selectivity problem. In subsequent work we intend to explore this
 

possibility.
 

If the values are missing randomly with regard to the disturbance 
term
 

in the relation being estimated, a number of alternative 
procedures have been
 

25
 
(i) Estimate the relationships using only those observations 

for
 
followed: 


are complete; (ii) Substitute the means of variables for their
 -which data 


estimates to
 
respective missing values; (iii) Use some instrumental variable 


replace the missing values; and (iv) Use all available observations for each
 

The first of these
to calculate the cross-product matrix.
pair of variablEs 


may not use a lot of the existing information, may'require 
different subsamples
 

for every alternative specification, and may result in very 
few observations.
 

Hester (1976) has conducted Monte Carlo exreriments and 
concludes that the
 

Last three alternatives if the
 
last method pro'.ably is preferable among the 


But a critical assumption
constructed cross-products matrix can be inverted. 


in his Monte Ca:lo experiments is that the instruments are not very 
highly
 

If they are very

correlated with the variables that have missing values. 


*ihighly correlat id (in the limit, perfectly so intuitively it would seem that
 

the instrumental variable approach would dominate.
 

We are experimenting with alternative approaches to dealing 
with these
 

We intend to summarize these experiments
missing values of some observations. 


In this paper we present only results that use the
 in a subsequent paper. 


first method in the previous paragraph. For the relationships of interest it
 

leaves us a reasonable number of decrees of freedom.
 

Model and Estimates
Section 4: 


A piori, human capital investments may have a myraid of offects 
on the
 

Some of these may be mutually supporting, other
number of surviving children. 


Some of them may be direct, others may work
 may be partially offsetting. 


indirectlv through changing opportunity costs in terms of women's market 
wages
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Perhaps the most roboust result of studies of fertility 
in developing


etc. 


countries is that human capital investment in women's 
education reduces
 

fertility by increasing opportunity costs.
 

As is noted above in this study we explore the impact 
on fertility in
 

developing countries of human capital related investments 
in health and
 

Although there have been very large increases in such 
investments
 

nutrition. 


in recent years, very*little systematic work has been 
undertaken in analyzing
 

We hope-to contribute to the understanding of
 their impact on fertility. 


possible mutually supporting and offsetting, direct and 
indirect effects.
 

Our empirical work uses the new sample of 1294 Managuan women 
that was
 

designed partially for this study and that is discussed 
extensively in the
 

previous section. We concentrate on the fertility history of these women 
in
 

the 4 1/2 year period between the Manguan earthquake in 
December 1972 and
 

We start with the definition that the number
 our survey in Ppril-June 1977. 


of surviving children in mid 1977 equnls the number of live 
children immediatel
 

after the earthquake plus the -number of pregnancies since 
minus the number
 

Ir subsection 4.1 we concentrate
of pre-natal and post-natal child deaths. 


on the determinants of the variables in this identity and 
the direct impac':
 

In Eubsection 4.2 we explore possible
of health and nutrition status therein. 

indirect effects of health and nutrition on the number of surviving 
children 

through possibly important intermediary variables such as the 
number of 

desired children, contraceptive use, women's earnings and other 
character­

istics of women's economic activity. 

In this study we do not adopt the strategy of rigidly deriving 
behavioral 

relations from maximization of some given utility function 
subject to time
 

We do not do so'for at least four reasons: 1) This
 and market constraints. 


is a very exploratory effort regarding the nature of the possible impact of
 

The multiple
health and nutrition human-capital investments on fertility. 2) 
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Notes for Table 12
 

Underneath the point estimate 
ahhunderlying data are described in .Section 3. 

A value of 1.0 is significantly nonzero at the 
are given absolute t values. 


30 percent level, and 2.0 is significantly nonzero at the 
5 percent level. For
 

economy of presentation some variables are excluded 
from the table if their t 

values are very close to zero (e..g., medical attention. 
at birth by a nurse 

no companion.
from row 7; private and public sewage'in relation 4, 5 and 7; 

present in relations 1 and 2; Catholic in relations 
4,5,7,S,9,10; frequency 

The coefficients of determination of church attendance .in relations 9 and 10). 

are corrected for degrees of freedom. 

b
Dummy variable with value of I in indicated state, and otherwise 

0.
 

CVariable equals 3 if attention began in first trimester of last pregnancy,
 

2 in the 2nd, 1 in the 3rd, 0 if none.
 

d -3 
Multiplied by 10
 

eThe number of observations varies because of the missing data problem
 

Sample size under 500 refers to working
discussed at the end of Section 3. 


women only, over 900 refers to.all non-single women, and 
between 500 and 700
 

refers to women with pregnancies since the earthquake.
 

f Pa'st contraceptive use only.
 

ontraception dummy variable.
gKnowledge of -.


h
 
Gap as of time of survey.
 

JDummy variable for companion opp'osed to contraceptive practice.
 



The notion underlying our formulation of the
Pregnancies per Year: 


determinants of the number of pregnancies per year is that 
the basic factor
 

is the gap between the number of desired children and the number 
of live
 

children at the start of the period (i.e., immediately after the earthquake).
 

variables affect the capability or the desirability of closing 
this


Ot& 


27
 
gap at different rates.
 

The first threh rows of Table 12 give three different estimates of 
the
 

The first two are alternative!
relation for the number of pregnancies per year. 


28
 
for the subsample ol non single (i.e., accompanied at some time) women.
 

The coefficients of determination
The third is for currently working women. 


are 0.37 in the first two cases and 0.24 in the third. Thus these relations
 

t'explain" a surprising amount of the variation in pregnancies per year, especL
 

given the micro nature of the data.
 

The most inportant determinant of pregnancles per.year, as anticipated,
 

is the gap between desired children and the number of live children 
immediately
 

The results imply that .for every additional child that
after the earthquake. 


is desired, all nonsingle women average 0.09 more pregnancies per year and
 

working women average 0.07.more pregnancies par year.. The substantial res onse
 

number of children is consistent with a model in
 to shortfalls below desired 


which fertility decisions in considerable part reflect rational 
decisions and
 

That the coefficient is
preferences, and not purely biological conditions. 


smaller for working women than for all nonsingle women also is consistent 
with
 

such a model of rationality in that the former tend to have higher 
opportunity
 

costs due to foregone earnings and thus adjust more slowly to fill the 
shortfa
 

between actual and desired number of children.
 

The remainder of the variables can be thought of as a linear approximatio 

of explicit variables that affect the rate ok adjustment to fill the gap 

between desired and actual children. A pricri the signs of some of these 

variables are ambiguous. Better health and nutrition states, for example,
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This may mean that she can deal with or
increase the energy of a woman. 


physically have children at a faster rate.. But it also may imply 
that the
 

opportunity cost 6f doing so is greater because the returns to other 
activities,
 

such as -paid labor, are higher. Thus there may be "income" and "substitution" 

effects of opposing signs. Which dominates a priori is not always obvious..
 

Taken at their face values, the coefficient estimates of the health.
 

and nutrition variables reflect the differential dominance of such 
opposing
 

effects. Better satisfaction of caloric requirements and less incidence of
 

diseases that are preventable outside of the medical system both result 
in
 

estimated net faster adjustment. Better satisfaction of protein requirements,
 

and less incidence of diseases that are preventable with medical 
care, both on
 

net redice the rate of adjustment, apparently due to the dominance of 
substi­

tution effects. A smaller proportion of child deaths relative to the total
 

born alive also reduces the rate, presumably in this case because 
of lessened
 

probabilities ot replacement births being needed to attain a given 
target of
 

All of these effects seer
desired children over a particalar time horizon. 


to be about the same for working women as for all nonsingle women, with the
 

,qualification t',at the significance levels are much smaller for working worren 

for the incidenz.e of diseases preventible witl medical care and for-the pro'por­

tion of live births that later died.
 

In regard to the nutrition variables,for all of the subsamples considered
 

If the caloric requirements variable
 one further observation need be made. 


alone is included (as in the first-row), the coefficient estimate is much
 

smaller and less significantly nonzero than if the protein variable also is
 

This pattern may reflect the relatively
included (as in the second row). 


high correlation between these two variables (a simple correlation coefficient
 

Thus the coefficients
of 0.89) that is mentioned in the previous section. 


of the nutrition variables should be 
interpreted with some caution. 29
 

The economic activity variables represent one type of opportunity cost 4 F
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the informal sector situation., The positive sitns
posbe n contrast 'to 

,2 

p!Dssiblp,,,4 

in constrast, suggest th dminn
ceficensofocuptina-prestige, 

income effkects, (particularly for working women) if occupational'prestige 
ofth 


'4.,.of 

many economists have maintained.
 is"highly correlated with permanent'income as 
aT 

''4..., 

However for all of the coefficients of the economic 
activity variables the
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for 'strong economic substitution And income effects on the , 
' the dietsuppot 

31 
rate-of adjustment is limited..5 '. 

a 

Among the other background variables the most robust 
estimated impacL 


the adjustment towardsr the ,desired number of children 
is*in regard to 

.on
* 

For a given gap between des4--ed and actual number of 
chilcren,

s". 

rate of adjust nent is highest for those in 
* ,a-a, '~.xirita1l'sta 

1, ...... the estimates ..iggest, that'the 

cases 'the eitima
and next'So orreligious rarriages' (inboth 

* "connlaUunio.9 

efcsaestronger and sinfcantly non zeo at higher levels 
for working
 

j4 

thnfr1l nonsingle women).' That adutetis quicker for women in'
 wome 

no urently in
 

common-law and religiously sanctioned'unions than for 
wome 


unin'sis ardy-'urprising. -But the ordering among types of unions 
prima faC:5
 

cmolaw, religious marriage,, and civil
 may be somewhat comnsurprising: 

ma)riage, i descending order-of rapidity of adjustment. Thus the adjustment,' 

:
 

_is mois rapid in the least.institutionalized and quite possibly 
least stable 

not -for working women alone) .
For all nonsingle' women '(butlivinIiviug,41arrang"' 

uonmay poiefurth
iiito:~ivethe )hegat' estimate foteco 

*i tsupo te'sis6r'~ tat womien.4n more -unstable living Arrangf-inents 'try, t 

http:womien.4n


fill the gap in the number of desired children more rapidly than those in more
*32
 
stable arrangements. 
 Perhaps there is greater pressure to reach the
 
target levels quicker if there is moreuncertainty about the longeviety of-the
relation. 33 Another possibility is that usually at'least one chiidbirth result

from each union, so that those who tend to have more unions adjust to fill the
 
gap more quickly.
 

The only other background variable for which there is * signficantly
 
nonzero estimateis the negative one for age in.the second row. 
This sign
 
might be interpreted as meaning that older women are not able to move towards

their desired targets as quickly as younger women due to greater subfecundity
 
and less energy with age. 
On the other hand, older women have fewer fecund
 
years remaining to attempt to attain their desired number of children, which
 
would seem to work in the other direction. 
 Moreover any interpretation of the
 
coefficient of age must be tempered because the estimate is significantly 
non­
zero only when years per union is excluded (the correlation is 0.73). 
 In the
 
second relation, age only may be serving as a proxy to represent instability
 

of the union.
 

The last s~gnificantly 
nonzero coefficient estimate is the postive one for
 
current or past contraceptive use. 
Of course contraceptive practices can b.­
-ised.to 
 .egulatithe rate of pregnancies as well as 
to prevent unwanted prefnanci


after the target has been reached. 
 Therefore past or current contraceptive
 
users may have high adjustment rates towards their desired targets. 
A posiL'ive

sign might reflect that women who have more control over their destiny, as
 
proxied by using contracepeives currently or previously, move more quickly

towards their targeted number of children. However it is not clear that
 
more rapid adjustment is preferable, as would be necessary for this explanation
 
to hold. 
 Even after such reflections we continue to find the sign and significanc
 
of this estimate to be Puzzling. 

Total Pre- and Post-Natal Infant Mortalit Pren Given the number
 

of pregnancies per year, the number of incremental surviving children depends
 



on the number of pre- and post-natal infant deaths per pregnancy (and
 

Rows*4 and 5 in Tabl3 12 present alternative
the number of years). 


*estimatesof the determinants of this total infant mortality per pregnancy.
 

The next two rows present estimates of two of the components of this variable:
 

abortions.per pregnancy and post-natal infant mortality per pregnancy. Our
 

efforts to estimate the determinants of the third exhaustive component,
 

involuntary infant pre-natal mortality per pregnancy, proved abortive with a
 

negative coefficient of determinatiqn corrected for degrees of freedom. We
 

expect that this failure, as well perhaps as our very limited success with
 

abortions per pregnandy, reflects systematic misreporting as is discussed in the
 

previous section. In any case at this time we focus our attention on the
 

total mortality variable, with some references to the estimates of the other
 

.4
components 


The most important single variable in explaining total and post-natal
 

infant mortality per pregnancy is the gap between desired and actual numbel ol
 

children. With every increase in this gap of one child, the'total and post­

natal .mortality rates per pregnancy drop 3 percent. The more additional
 

children are wanted, thus, the less are the irEant mortality rates. This dces
 

-not necessarily- aean that unwanted pregnancies are aborted, nor that unwant d
 

infants are allowed to die. In fact this variable is not significantly nonzero
 
35
 

in the relafion for abortions per pregnancy. The inverse relation between
 

the gap of desired children and infant mortality may be purely involuntary.
 

It may reflect correct appraisals about the extent to which limited family
 

resources cause additional children to be a real strain and have a higher
 

probability of dying, for which reason there is a low desired number of
 

additional children.
 

There is an additional drop of another 3 or 4 percent for total mortality
 

per pregnancy (and of 6 percent for post-natal mortality per pregnancy) for
 

current and past contraceptive users, as well as an increase in abortions per
 


