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1. Introduction

Recent research on the determinants of child mortality indicates
that the education of the mother is strongly and positively correlated
with child survival rates. This pattern is observed in analyses of both
aggregate and individual data from many countries and is evidently ro-
bust to the introduction of a variety of exogenous control variables.
An important unresolved question eoncerns the identification of the principal
meéhéﬁisms by which education affects child survival probabilities.
One hypothesis explored in this paper is that education provides people
with skills in acquiring and decoding new information and thus effective-
ly lowers the costs of using more beneficial health and contraception
technoiogies. Since one primary function of health and family planning
programs is to disseminate information, general education and health
or family planning programs may substitute for each other in the improvement
of health or in the reduction of family size.

To investigate the roles of education in the determination of child
health requires the study of the interrelationships among individual
and community characteristics as they jointly influence child mortality
and fertility. An important by-product of such an analysis is the identifi-
cation of those households who benefit most from public policies that
disseminate information on health and family planning technologies. The

investigation of the roles of education in healthcan thus also shed




light on the interaction between the average cost-effectiveness of public programs
aimed at reducing mortality and fertility and the distribution of the
benefits of these programs across social and ecomomic classes.

To assess the interactions between the impacts of education, the pro-
grams, and the health enviromment in which a household resides on child
health and fertility, we use a data set which combines household-level
restropective information on fertility, child mortality and schooling
of mothers, obtained from the 1973 Colombian Census, and municipality-
level data on the availability of medical services, on family planning
activities, tramsportational infrasffucture, and on climate. Our empiri-
cal findings, based on separate urban and rural samples for mothers in
5-year age-groups, confirm the importance of formal schooling for given
levels of programs in augmenting child survival in both rural and urban
areas of Colombia. Moreover, child mortality and fertility are most
affected by health program interventions in urban families with less educated
mothers. This evidence is consistent with the hypothesis that schooling
enhances abilities in adopting more effective health technologies ,
and suggests further that government expenditures on health and
family planning programs have been of greater value for the ufban poor
than the urban rich (educated). We find no fertility and child mortality
effects of program interventions on rural populations, however, evidently

because of the urban concentration of health and family planning facilities.




2. A Conceptual Framework for Policy Evaluation

To obtain information on the roles of education and public programs
in the determination of child survival and fertility, it is useful
to have an explicit model of the behavior of the family, where decisions .
which affect these outcomes are made. It is unsatisfactory for a‘-program
evaluation methodology to measure only the output of public services
or to consider only the input of public resources used in‘the production
of that service. In the former case, one does not know what effect the
public service has on the behavior that the policy ultimately segks to
change. Nor is it possible to determine which segments of society accrue
the final benefits of government éxpenditures and whose behavior, there-
fore, changes. in the latter case of measuring only the public sector
use of inputs, there is no opportunity to discriminate among more and
‘'less productive policy undertakings, as for example, whether the scale
of activity or the mix of inputs affects the cost-effectiveness of public
sector activities. A more satisfactory framework for evaluating policy
integrates analysis of the family's utility maximizing behavior and the

ublic sector's mix of expenditures on subsidies and services.
P P

2.1 Outlines of a Model

A woman is assumed to derive satisfaction from having children (C),

in seeing that they survive, (H), and other forms of consumption goods (G):

€8 U = U(C, H, G).




The relationship between child survival and the levels of consumption, .
G, specific health inputs, Z, apd fértility, C is described by a produc-

tion function:

(2) H = H(C, G, Z, u)

Bi#o i=¢, G, Z,u,

where u is "endowment" health, that component of child health due to either
genetic or environmental conditions which campot be influenced by the mother's
behavior, But which are partially known to her and which affect the
productivity of the behavioral inputs. The associatiﬁns bétween the

inputs in (2) and health may also be affected by the mother's education

or aée, as discussed below.

There also exists a relationship between cumulative fertility, contraception,

- P, mother's age, A, and the survival of previous births, H, that is also descriled

by a production function:

(3) C= C(Pa A, Hb ")9

where v»is "“endowment" fecundity, that component of reproductive capacity
dﬁe either to genetic or to environmental conditions which are partially
known but not subject to choice.

The woman maximizes (1), given (2) and (3), subject to the budget

constraint:

(4) I = ZP, + GP, + PPy,

where Pz and PG.and PP are the prices of health inputs, general consump-

tion level, and contraception,respectively, and I is income.
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The general household model suggests five distinct roles for mother's educa-
tion in affecting child health and fertility. (1) Education may jointly
affect the productivity or effectiveness of the health or other inputs
used in the production of child health, as hypothesized in Grossman
(1972). Thus, more educated mothers may obtain more benefits from a
given use of health services, Z; their higher "productivity" would also
affect their demand for health services because their resources are
effectively increased and health inputs are more valuable; (2) Bduca-
tion may also affect perceptions about the best allocation of the inputs
in the production of health. In this case, more educated mothers would
.have healthier children because they have (can obtain more efficiently)
better information on the Optimai allocation of health resources. More-
6ver, such mothers would be particularly advantaged where information
on "best" input allocations is scarce or costly to acquire. (3) Education
may also increase total family resources. Even where women tend not-to work

in the market, more educated women may have greater resources because, due
to assortative mating, they marry wealthier men. Such.women might then

invest more resources in the production of child health and thus

would be observed to have healthier children. (4) More educated women may

assign a high value to their own timé, particularly, but not only, if

ithey work in the market and receive a higher wage rate. If mother's time is an

. essential "input" in the production of child health, education could be nega-
tively related to both fertility and the ﬁealth of children. (5) Education may
affect preferences fbt child health and family size, given total resources,
prices and technology. |

Pervasive evidence suggests that mother's education is associated with her child

mortality,.even when holding income constant (Cochrane et al., 1981; Schultz, 1980).
To ascertain if education plays important roles in health productiom, it is desirable

to obtain estimates of the actual production technology as in (2). Such estimates




would require, however, that all behavioral inputs be observed for each
child—-breastfegding, éther nutrient intakes, use of medical services,
etc.—-and, in the presence of population heterogeneity in health endowments,
information on prices of all inputs would also be needed to avoid biasul Few, if
any, data sets provide this detailed information on all inputs and input prices.
In the absence of production function estimates, can anything be learned
about the non-income roles of schooling?

Before attempting to answer this final question, it is necessary
to consider how governmental interventions enter the model. Derived
from the maximization of the utility function (1) subject to the produc-
tion functions (2) and (3) and the budget constraint (4) are demand equa-

tions for the three health and fertility inputs Z, G and P, and, thus for child

survival and family size in terms of the exogenous variables--prices,

lIf we could vary by fiat the use of contraception and child health

inputs, P and Z, we might observe their marginal product on C and H,
respectively. But such controlled experiments are not feasible, and

the association observed in reality between input demands and outcomes

in a heterogeneous population will be a bilased indicator of the mar-

ginal products of inputs. An example. may illustrate the bias due to popula-
tion heterogeneity. Women who concluded they were unusually fecund (v) are,
consequently, unusually motivated to seek out modern contraceptive techniques,
other things being equal. The direct association across women who did and
did not avail themselves of modern contraception and their cumulative fer-
tility would, in this case, understate the efficacy (marginal product, CP)
of the modern contraceptive techniques. Similarly, mothers who are most
likely to seek out medical care, Z, for their children may know something
about their child's health endowment, u, which can effect the observed
marginal product of Z on H and explain their unusual input demand behavior.
It is not possible, therefore, to infer from self-selected inputs and
outputs alone the marginal product of the inputs and hence the effective-
ness of public policies that disseminate or subsidize the use of these
inputs. See also Rosenzweig and Schultz, forthcoming.
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income, education (E), age and the endowments:

) oz = D (P, Bys Pps I, A, E)
(6) G = D (B, Bo, Ppy I, A, E),
(7) P = Dy(P,, Bys Ppy I, A, E),
(%) C = Dy(Pyu Py Pps 1, A, E),
9) H = Dy(P,, Py, Py, I, &, E).

Public programs play two distinct roles in affecting health and health
behavior through the demana equations (5) through (9): (A) Such programs
may reduce the prices of the health inputs, through direct subsidizatibn,
or indirectly by increasing access. In the latter case, making services
or inputs more readily available, i.e., by placing services iq a remote
area, reduces the time or travel costs to use the service. (B) Public
programs may provide information on how to produce health more efficient-
ly. This might include information on new inputs or on efficient practices
with conventional inputs--when to breastfeed,how to sterilize baby formula,
etc.e—whiéh~yield greater survival rates for given total expenditures.

This second role of programs is thus similar to that hypothesized for

education, since both education and programs reduce the costs of acquiring

information relevant to the production of health and the control of fertility.

lThree goods enter the utility function, C, H and G, that are produced

by threeinputs: Z, G, P. These inputs are demanded by the woman =
according to her preferences and her understanding of the health and fer-
tility production processes, H(.) and C(.), and her endowments u and v.
Finally, the exogenous factors whose variability should 1nfluence both

the input demands and production of C, H, and G are the woman 's education, her
age, and the prices of market and publicly subsidized goods and services,

PZ’ PG, and PP.




The behavioral model suggests that programs which reduce the costs
of health inputs will lead to greater investments in health and thus
greater survival rates; similarly, reductioﬁs in contraceptive costs
will lead to greater fertility control and to lower birth rates. The
model cannot predict how reductions in the cost of fertility control
will influence child health, nor how changes in the prices of the health
inputs will influence fertility. Such "cross" effects are unlikely
to be zero, however. An implication of the household framework is that
any program which affects the cost of goods éonsumed, whether directly
useful to the production of health or not, way influence the
demand for health inputs and thus indirectly affect health or survival.

Dissemination of information on health technologies will also tend
to increase health or survival, although the effect on the demand for

any specific health input or on fertility is unclear. An important

additional implication of the model, however, is that the effects of

program interventions will differ by maternal education, depending

upon the relative importance of the (five) rolesof education in affect-

ing health and on the predominance of either the user subsidy or the information ef-
fects of the programs. Table 1 outlines these possibilities, to the

extent suggested by the model. The second IOV, column A, indicates that if the in-
formational roles of both public health or family planning programs and

maternal education are predominant, such programs are likely to have a

greater effect on child health in families with less educated women
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Table 1

Who Benefits Most from Health Program Interventions,

According to the Roles of the Programs and Mother's Education

Roles of Health or Family Planning Programs:
Role of Education A. Information B. Subsidy to "Modern"
Provision ~Input Use

1. Increase Productivity of

Health Inputs Unknown Unknown
2. Reduce Costs of Information

on Technology Less Educated More Educated
'3. Increase Family Income Unknown More Educated

4. Increase Price of Time
of Mothers Unknown Less Educated

5. Affect Preferences for
Health or Family Size Unknown Unknown
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compared to families in which the mother has a higher level of schoqling.

This difference reflects the fact that the availability of information

is only of value to households who have not alfeady acquired the informa-

tion, i.e., to those who face higher costs of information acquisition. If programs
mainly lower the user cost of modern health inputs (column B), however, higher
educated families, who are already more aware of the "benefits" of such inputs,
will be the ones benefitting most, given the informational role of education.

With respect to.the four other educational roles, it cannot be estab-
lished a priori who will benefit most from the public provision of technolo-
gical infdrmation relating to thévproduction of health or children (A) as
the effects will depend on the type of information generated and on
unknown differential income effects by education. For example, if the infor-
mation suggests that visits to ' clinics are beneficial to health, mothers
with higher opportunity costs of time (the more educated) are less likely
to take advantage of this knowledge and thus will benefit less from this
information thanwill (less educated) mothers with low time values. However,
1nformation could be provided which allowed mothers to conserve on time
in producing health; the benefits would then accrue disproportionately to
mothers with high time values.

Somewhat more can be said abou* the beneficiaries, by education, of input
subsidies to users (B) if maternal education either increases family income
or the cost of mother's time. In the former case, if the demand for
health increases with income (row 3), an input s ibsidy will increase

the real income of the more educated more than
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that of the real income of the less educated. Health is then likely to
increase more in families with higher educated mothers. If the major effect
of education is to increase the value of time (row 4), however, and if sub-
sidies are targeted to health services requiring travel or substantial
.waiting time by mothers,the less educated will tend to be the major bene-

ficiaries of such a program,

Table 1 makes clear that estimates of the effects of education and
public health programs on child health or on fertility are likely to be
mispecified if the interactions between education and the heaith"infra—
structure" are ignored. Moreover, while estimates of sucﬁlinteractions,
in the absence of information on the characteristics of the health produc-
tion functioﬁ, cannot conclusively pin down the most important roles of educa-
tion or of the health programs in augmenting health or influencing |
fertility, they can eliminate some possibilities. For example, if it
is found that the effects of health programs om child survival are greater
in families with less educated mothers, the joint hypotheses that the programs
reduce input costs and that more educated mothers are more able and willing

to take advantage of such subsidized health services (B.2) could be rejected.

3. The Colombian Setting: The Health Care System and Available Data

The total fertility rate in Colombia declined from about 7.0 in
1960-64 to the vicinity of 4.5 at the time of the 1973 Census. The de-
cline was relatively steeper in urban areas, yet the reductions in total
fertility rates were of similar absolute magnitudes in urban and rural

areas--about one birth each. The improvements in Colombian life expectancy
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have also beeﬁ large by conventional standards, increasing frﬁm Lopez's
estimate of 46 yearsfor males in 1951-64 to 58 or more by 1973 (Potter

and Ordofiez, 1976). Infant mortality is harder to estimate, but it has
probably declined in this period from substantially in excess of a hundred
per thousand births to about 65, based on 1973 Census figures. No one has,
to our knowledge, decomposed the change in Colombian mortality into that
which is due to income changes, education advances, and a host of public
health related activities. A Working Committee (CCRP, 197 9) has offered
the estimate that 40 percent of the fertility decline is associated with
subsidized provision of family planning services. 8uch an egcimate would
be difficult to sustain, however, unless better information could be ob-
tained on regional activity levels of the program in the critical years
before 1973. Even with vastly impreved data on regional public expenditure

patterns, the impact of the program might still be swamped by internal

migration to the cities and overall educational advancements.

The public health care system in Colombia can be divided into two
parts. The first is the national health system funded by the Ministry
of Health from central government resources, national lotteries and contri-
butions of departments and municipalities. The health ministry supports
hospitals and health centers within-patient facilities (with beds), health
centers and clinics without-patient functions (without beds), and puesto
de salud, generally remote health oﬁtposts without a permanently assigned
doctor,

The second part of the public health care system is linked to the

provision of social security benefits and administers hospitals and health
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centers for particular groups of public sector employees. Specific arrange-
ments with ICSS, CAJANAL and CAPRECOM provide: for funding by the federal
ministry of health, supplemented by contributions of employees and employ-
ers (about a third of funds). This - social security compbnent of the
system serves primarily members of the upper and middle classes living in
urban areas.

Table 1 shows the magnitude of the public subsidies to these institutions and
‘their location by region in 1974: large city (Bogot4, Cali, Medellfn and
Barranquilla), intermediate sized city, small towns, and rural areas.

In most countries, health facilities are not often located

in the rural areas, perhaps because of low population density and economies

of scale. The subsidy to health institutions in rural loca tions

of Colombia is less than a seventh as large per rural household as the national
average; urban locations correspondingly receive one and a half times the

national average health care subsidy per household (row 4, Table 2). As




i
Table 2
Regional Distribution of Public Subsidies to Health Institutioms
in Colombia by Households in 1974

Location of Institution/Household

Funding and Administrative Large Cities Intermediate Small Towns Urban Total Rural (less Total
Agency (500,000 or Cities (30,000 (1500-30,000) than 1500)
more) to 500,000)
(millions of pesos)

Hospitals 283.5 339.4 381.7 1004.6 13.8 1018.4
Health Centers with beds - - 5.3 5.3 3.2 8.5
Clinics without beds 106.5 54.5 49.5 210.4 19.1 238.3
Health Posts 1.2 7.3 34.5 43.0 57.5 100.5
Social Security

ICss 500.0 192.5 74.5 767.0 2.7 767.7

Cajas 112.6 11.5 6.4 130.5 19.0 149.5
Total Subsidy by Institution's -
Location (millions of pesos) 1003.7 605.2 55.19 2160.8 115.3 2276.1
Percentage Subsidy by Institu- i
tion's Location 44.1 26.6 24,2 94.9 5.1 100.0
Percentage Households 28.9 17.5 15.5 61.9 38.1 100.0
Subsidy per Household by
Institution Location Rela-
tive to National Average 1.53 1,52 1.56 1.53 .13 1.00
Total Subsidy Conmsumed by
Households by Their Location .
(nillions of pesos ) 1002.7 465.1 292.5 1760.3 515.8 2276.1
Percent of Subsidy by ~
Consumer Location 44.1 20.4 12.9 77.3 22,7 100.0
Subsidy per Household by -~
Consumer Location Relative to ) :
National Average 1.53 1.17 .83 1.25 .60 1.00

Source: Derived from Selowsky (1979), Tables 1.1, 4.2, 4.9 and SA-20.
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would be expected, rural residents seek mgdical care from the facilities
located in urban areas, and it has been estimated by Selowsky (1979)

from a 1974 household survey that about half of the public medical ser-
vices provided in small towns, and half of the in-patient. care delivered
'in-intermediate sized cities are consumed by members of rural households.
Hence, the final consumption of publicly subsidized services is less
unevenly distributed across the population than the location of facilities
would imply, with rural households consuming 60% of the national average,
small town residents 83%, intermediate city residents 117% and large

city residents 153% of the national average level of health cgre subsi~

dies (row 7, Table 2).

It is more difficult to obtain good estimates of the public cost of
supporting the health care institutions and the staff |
that operate thése facilities. Mandatory tours of service in the public
sector for young doctors add an additional distortion (subsidy) in the pricing of
medical services. Selowsky's estimates for 1974 are that the annual sub-
sidy to operate an out-patient health center is about 340,000 pesos,
whereas the annual cost per available bed in a hospital is about 46,000
pesos. If the rural health posts a?e priced according to their use of
staff doctors and auxiliaries, each costs about 64;000 pesos, per year.
Stated in another way, the cost of the existing supply of hospital beds
appears to require a 90 pesos (1974) subsidy per capita, whereas the

clinic-health center out-patient facilities cost 12 pesos (1974) per

1See Selowsky, Tables SA-21 and SA-22. The figures from Table 1 above
suggest that the social security and hospital public subsidies were 1,938
million pesos, which allocated across about 42,000 beds implies an average

cost per bed of 46,097 pesos. The estimate of 1974 beds is based omn a 2.5%
growth rate in the number of beds in the health registry from 1976 to 1977,
extrapolated backward to 1974, See supporting data in appendix Tables A-1 ~
and A-2.
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capita, and by 1977 the cost of family planning'expenditures stood at
4.7 pesos (1977) per capita.

Since the iate 1960s, private and public programs subsidized the spread
and use of family planning services and contraceptives, but there are no consolidated
figures on expenditures of these}p:ograms by region before 1977. Beginning
about 1965, with the introduction of oral contraceptives and the IUD, a
private charitable organization', Colombian Association for Family Wel-
fare (Profamilia), opened clinics in the major cities, Then in 1967 the
Colombian Association of Medical Faculties (ASCOFAME) began to coordinate family
planning services provided at some 350 government health centers and it later
organized a post-partum family planning program in the major maternity
hospitals. The Ministry of Health avoided directly challenging the Church's
position by only passively permitting ASCOFAME to train and supervise the
program's staff, without explicitly appropriating government funds for
this purpose. The growing cadre of suitably trained doctors were then en-
couraged to provide family planning services as they performed their public
service assignments in the then 900 health posts and 400 health centers across
the country. We cound not obtain records from this early period on the
regional distribution of family planning expenditures or activity ,except
from the records of Profamilia which operated only metropolitan clinics.l

Moreover, although the goﬁernment explicitly assumed responsibility for the expanaing

¥It is estimated that through 1973 Profamilia had supplied 489,000 years of
protection from pregnancy for Colombian women versus 444,000 years protec—
tion by ASCOFAME, and these shares have since remained relatively constant
(Working Committee,.., 1976) Table 3, p. 13).
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program in the 1970s, no financial reports were found

until 1977, allowing the aggregation of the expenditures of both
private and public programs for some 88 regional urban and rural opera-
tioné.1 Othgr activities, such as mail distribu;ion of

contraceptive supplies and public information campaigns that were
national in scope, cannot be regiocnally allocated.

The Colombian private market sector has also played a major role in
disseminating modern methods of birth control. Not only do private physi-
cians, clinics and hospitals provide family planning services mainly in

~ urban areas, oral contraceptives have also been available viﬁﬂout prescrip-
tion at pharmacies since the late 1960s. It is estimated that by 1970
noninstitutional commercial sales of contraceptive pills account for half
of their consumption (Little, 1972). These large nonprescription sales

-of the pill tend to be concentrated in the metropolitan are#s. The time
required to travel from a rural municipality to a neighboriqg city méy,
therefére, approximate not only the availability of in-patient hospital
éare that is rare in the smaller towns, it may also determine the private
market suﬁply price of contraceptives for persons living in the more remote

areas of the countr&.

These data are presented and discussed in the report by Trias and
Ojeda (1978).

Pharmacies in rural localities and small towns may have been reluctant
to sell contraceptive supplies against the possible strictures of local
clergy. It is likely that the subsidized public and private family plan-
ning programs contributed more to accelerating the spread and adoption of
modern means of birth control than to their continuing use.
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4. Estimation of Program and Education Effects on Child Mortality and
Fertility: Data and Specifications

To ascertain the child health and fertility effects of variation
in education, the cost or availability of health services, and their inter-
actions, we use individual—level information on the fertility, child mor-
tality, and educational attainment for women aged 15 to 64, obtained from
a four percent sample of the 1973 Colombian census. These individual re-
cords are merged with municipio level data to estimate the demand equa-
tions for chiid health and fertility corresponding to équations (8) and (9)
of the model. Because of the absence of information on the use by mothers
of medical services, contraceptivés, and other health-related inputs, no
attempt is made to estimate the health and fertility production functions
(2) and (3), or the input demand equatioms (5), (6) and (7). To obtain
insights into the principal roles of health and family planning
pfograms and education, we therefore focus on the interaétions between
schooling and the programs in the "reduced-forﬁ" equations. The Colombia
census, because of its large size and extensive geographical coverage, is
an 1deal data set from which to obtain estimates of the interactive
effects of community-level and household characteristics on family-level
outcomes such as fertility and child survival. Variations in program
levels and health characteristics are large in Colombia, and can be obtained
for approximately 900 communities (municipios); both the individual-level
education and the community-level variable effects and their interactions
can be estimated therefore with a high degree of precision even within
narrow age-groups.

Fertility and child survival are measured by the number of children
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ever born alive to a woman and the ratio of the number of her children

dead at the time of the census to the number ever born. For the child

mortality ratio to be defined for the sample, women are excluded who do

not report any births. The child mortality ratio is standardized by divid-

ing it by the 'averagd' ratio for all mothers of the same age, living in either

rural or urban locations in Colombia. The standardized relationship with
age is obtained by fitting a fifth degree polynomial in age to the under-
lying census data (see Table A-3).

The standardized child mortality ratio used here is not an exact
measure of the probability of death for a child born at a particulaf'time
before reaching a specific age. Brass and Coale (1968), Trussell (1975)
and others have estiﬁated indirectly from aggregaté data these conventional
measures of mortality on the basis of average mortality ratios for adjacent
age groups of women. €learly, the mother's age at first birth and the
number and timing of her subsequent births are related to the time periods
her offspring are exposed to the risks of mortality. However, standardiza-
tion of the child death ratio by mother's age using micro data appears to
provide a good approximation to the life-table concept in many contexts
(Trussell and Preston, 1981) in which better variables representing exposure
to risk are unavailable.l

The two individual-level variables viewed as expgenous determinants
of child mortality and fertility in this analysis are the mother's age
and education. We do not use information on husbands' characteristics in
order not to restrictlthe sample to currently married, spouse-present

women. Thus our estimated education effects will in part reflect the

lDifferences in the findings based on the crude child mortality ratio and
more refined measures tend to be unimportant for our analysis as one considers
older women. After age 30, alternative measures yield very similar results
(Schultz, 1980).
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effects, if any, of education on the mother's own income and on spouse
selection (husband's income). To take into account nondinearities in the
relaionship between mother's age, fertility and standardized child mortality as
well as potentially important rural-urban and cohort differences, the sample is sub-
divided into five-year age groups of mothers and by urban and rural residence.
Table 3 reports the sample characteristics and thve community and individual-
level variable, definitions, and sources. The price of the health inputs, PZ’
and the level of health information are proxied by the availability of public
and private hospital beds in the municipality and the availability of public
' and private medical centers, clinics, dispensaries and mobile care units
as of 1976. Both types of health infrastructure variables are expressed
on a per capita basis in each of Colombia's 900 municipalities based on
the 1973 census community-level population data. Contraceptive costs and
jnformation on contraceptive techniques are represented in part by the level
of family planning expenditures per-capita in 1977. However, it is impor-
tant to note that health centers and maternity hospitals were also major
sources of publicly-subsidized family planning supplies and services.
The characteristics of the municipality that are thought to have a
pervasive effect on the production of child health and possibly also
on fertility are average temperature and the time required to travel to
a neighboring metropolitan area (department capital) where both public
and private specialized hospital care exists. These metropolitan areas

are also a convenient source of oral contraceptives, which are available

from pharmacies on demand.
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Tabic J
Definitions ot Varisaoles snd Their Summary Statistice

for Subsamples of the Coluablan 1975 Census Sample

DANE, Boletin, October 1574.

zbltl are from first consolidation of governmental and private expenditures on family planning services done for 1977.
Pattern of explicit aistribution covers b3 municipalities including somewhat more than half the population. Regional
pattern of activity maynot nave changed substantially in 197us, but overall level of expenditures increased and steriliza-
tion rose over this decade. Earlier budsetary data is available oaly for private urban family planning program. See Trias
and Ojeda(1978). Population totals from DANE, Boletin, October 1974.

311-: required to travel by census staff from municipality (county seat = cabeceras) to capital of atate {department). iis-
tance and time estimates prepared at the time of the 1973 Census in cooperstion with the Secretary of Public Works, Regis-
traduria Nacional del Eatado Civil (1976),

‘ccognphical Dictionary prepared by Instituto Geograflco “Apustin Codazz{," Bogota.

5Bank of Data at DANL has unpublished computer files of sgricultural daily wages repurted by municipality with and without
the inclusion of food. The difterence 18 used as the "price' of foud for agricuitural worxers. 1> municipalities re-
presented in tne Census sample did not report wages withi food, and for these no eestimate of the price of food was pussibie.
Hot and cold climatic wapes reported and combined by regresslon techniques by quarter to derive meau fooud price (over yvur)
used here. Imputations for missing quarters dlscussed in note to Table A-Z.

6111‘ average years of education conpleted for all women over age 15 is calculated from census 4 percent gample within eq.’
of the 899 municipalities of Colomiia.

Name of — ACE OF MUHER: 15-19 _20=24. 25229 0= 35-39_ Mmde_ L 4>-4y 50-64
Variabie sesidential Area:Crban  Kural  Urban  Rural  Urban  Rural  Urban  Rural Urbaen  Kural Urban  Hural Lroan aural Lt hurai
Cen;'us Individual Woman:
1. Children Ever Born 1.31 1,45 2.03 2.62 3.03 4.03 4.29 5.68 5.37 6.97 0.2d .28 6.0l 8.05 6.45 7.46
€.544)  (.610) (1.18) (1.42) (1.80) (2.07) (2.43) (2.74) (3.03) (3.30) (3.57) (3.70) (3.90) (4.0v) (6.03)  (4.03)
2. Children I?ead to 0599 0337 L0430 L0809 0550 090+ .0068 LA17 L0793 131 .U9sl .155 120 .167 LT .198
Children Ever Born (.215) (.243) (.lol) (.193) (.152) (.1E2) (.155) (.183) (.les) (.145) (.179) «(.198) (.196) (.207) (.20e)  (.232)
3. Children pead to Chii-
dren Ever Bern wivided .
by Fitted Value by Age .314 428 W42 .787 716 .901 .849 .927 .889 .902 W987 .963 943 926 DL 914
for Urban/Rural Women (1.o6) (1.50) (l.03) (1.80) (1.97) (1.63) (1.90) (1.42) (1.79) (1.25) (l.64) (l.21) (1.51) (1.1id) (1.29)  (L.%0)
4. Schooling in Years 4.02 2.10 4.57 2.25 4,70 2.15 4.35 1.93 4.00 1.72 3.84 1.54 3.72 1.53 3.45 1.26
(2.71)  (1.90) (3.06) (2.00) (3.31) (2.06) (3.25) (1.96) (3.16) (L.30) (3.09) (1.B2> (3.08) (1.87) (3.05) (1.79)
5. 4Age in Years 18.1 15.0 22.2 22.1 26.9 26.8 31.9 31.7 36.9 36.7 41.8 41.5 46.8 46.5 55.8 55.5
(1.00) (1.07) (1.38) (1.40) (1.40) ~(l.4l) (1.45) (2.49) (1.41) (1.43) (1.45) (1.49) (i.43) (1.40) (4.27)  (4.32)
Merged Municipalfty:
6. Hospital Beds per 242 126 246 .125 250 .127 .254 .13 .247  .135  .252  .137 48 .13l 252 138
capita™ (xlv 41 (.186) (.207) (.163) (.202) (.199) (.219) (.232) (.294) (.219) (.264) (.214) (.299) (.188) (.209) (.210; (.209)
7. Clinicslper capita .0974  .0511 .106 .0509  .109 L0502 .107 L0512  .104 L0498 (103 L0478 102 L947L 1w b3
(x10 ¢) (.0873) (.0644) (.0939) (.0654) (.0954) (.0671) (.0943) (.0680) (.0938) (.0675) (.0935) (.0646) (.(930) (.067G) (.0913) (.Gb09)
8. Family Planning
Exyenditures in
rcso:zpst capita .05¢6  .0281 .0579 .0248 .0588 .0270 .0592 .0250 = .0575 ,0257 .0572 .0246 0573 .0260 L0574 .U255
{(x10™9) (.0599) (.0826) (.0562) (.0700) (.0550) (.0Q763) (.0583) (.0722) (.0584) (.0742) (.0568) (.0722) (,0600) (.0762) (.039C; (.0735)
" 9. Praction of Day Required ’
to Travel from Cabeceras
(county seat) of Munici-
pality to Capital of L0826  .339 0706 .331 0662 .308 .0668  .284 L0724 .303 0677 .293 L0732 .290 0714 .223
Departwent (state) 3 (.301) (.787) (.264) (.753) (.275) (.68C) (.266) (.623) (.291) (.678) (.245) (.651) (.271) (.436) (.264) (.032}
10, Historical Average Tem—
perature in Centigrade
for Municipality Cabe- J3.:0 2.26 2.1 .20 2.10 2.17 2.10 2.14 2.1 2.14 2.11 2.13 2.1 2.11 2.11 2.07
ceras (x1071) ¢ (.508) (.464) (.529) (.471) (.528) (.473) (.524) (.472) (.520) (.475) (.515) (.469) (.514) (.472) (.511) (.4%D)
11. Historical Temperature .
as A.!_:gve Squareu 5.09 5.33 4.84 5.C8 4.69 4.95 4.67 4.82 4.72 4.30 4.71 4.74 4.72 4,67 4,72 4.53
(x1074) 4 (2.15) (2.03) (2.22) (2.04) (2.20) (2.03) (2.18) (2.02) (2.17) (2.03) (2.13) (2.00) (2.15) (2.00) 2.13) (2.02)
12. Estimate of Food Prices
Derived from Discount
on baily Wages in Azricul-
ture for Workers _ .223 .236 220 2234 .219 232 .219 232 219 .233 .220 .233 J219 .235 .221 233
Receiving Food(xlO"Z)’ (.0498) (.0577) (.0483) (.0601) (.0479) (.0603) (.0480) (.0601) (.0474) (.0604) (.0487) (.0594) (.0479) (.9803) ( 0485) (.0395)
13. Dummy Variable Equals One if
Municipality Does Not
Report Daily
Agricultural Wages Paid
Both with aand without .U104 .00543 .00850 .01l0 .00910 .0119 .00909 .0117 .00343 .01l5 .00851 .011%i  _p09&9 .Jlls L00829 .0110
Food 3 (.106) (.0735) (.0918) (.1G«+) (.9949) (.105) (.0949) (.107) (.0914) (.107) (.0918) (.105) (.0930) (.107} (.G937) (.154)
14, Municipal Average of Years
of Schooling of All Women
over Age 15 in the 4.23 2.61 4.37 2.62 4.43 2.63 4.43 2.67 4.37 2.65 4.37 2.64 4.35 2.63 4.35 2.61
1973 Census Sauple° (1.17) (.867) (1.17) (.878) (i.15) (.881) (1.14) (.905) (1.15) (.871) (1.15) (.874) (1.15) (.863) {1.17)  (.867)
Sauvle Size 3068 1840 11288 5621 13304 6217 12208 5652 11978 5832 9874 4664 8087 3743 14353 6725
Notes: ll)ltl are from aunicipal registry of health establishments conducted first in 1976. DANE (1377),Population totals from
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Finally, it would be desirable to include a measure of the level
and distribution of personal economic resources in the municipaltiy, but no
entirely satisfactory indicators are available at this time. Analysis of
inéome data from Colombia shows relatively minor variation in incomes with-
in an educational group across urban labor markets; however, rural incomes
by education vary substantially by region (Fields and Schultz, 1980). Since
a large fraction of income of the poor is expended on food, the price of food,
as estimated by local agricultural agents, is, therefore, treated as an
indicator of the price of a critical child health input. Higher local

food prices may also be associated with higher wages, however. In rural

areas, moreover, the incomes of most people depend directly of indirectly

on food prices, so the net effect of these offsetting income and price effects
on child mortality (or fertility) is ambiguous. There is clearly room to
improve on theproxies considered here of the relevant input prices and

incomes. This analysis thus represents only a start toward quantifying

the market and policy determinants of vital rates.

Six specifications of tﬁe fertility and mortality equations are employ-
ed in the analysis. The first contains only the community-level program
variables; the second and third add the schooling variable at the aggregate-
comnunity and at the individual-level, respectively, aiong with the mother's
age. The fourth specification contains the individual-level education and
age variables, the program variables and the community temperature, tempera-
ture squared, distance and food price characteristics in linear form. The
fifth and sixth specifications add interactions between education and
community variables. The fifth specification contains aLl variables but those for

temperature and food price, while the sixth and final specification adds temperature
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and temperature-education interaction vatiables to the fifth specification.

5. Empirical Findings

Tables 4 and 5 report the coefficients fér each of the six specifications
estimated using ordinary least squares. These are presented in parallel
fashion, where the first dependent variable is children ever born and the
second is the child mortality ratio, standardized for the mothef's age
and rural/urban residence. The regressions are reported separately for each
of eight age groups of mothers in urban areas in Tables 4.1 through 4.8
and for mothers in rural areas in Tables 5.1 through 5.8. Discussion of
these results is divided into two parts. The first compares the results
across alternative specifications to assess the robustness of the estimated
schooling and program effects and to test for the existence of interactions
between the schooling and program variables. The second part explores the
magnitudes of the estimated relationships derived from the preferred
interactive specification.

5.1 Alternative Specifications of the Equations

Across age-groups of women, fertility and child mortality are in general
significantly associated with the health and family planning variables in urban
areas; these programs evidently do not influence those living outside of urban areas
in a strong or consistent manner. Thus, the consideration of alternative specification’
will focus primarily on the regressions for the urban population in Tables 4.1
through 4.8. |

For women residing in urban areas between the ages of 25 and 44, the

presence of hospitals, clinics and family planning expenditures is associated
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Table 4.1
Repressionsd of Yertility und Lhudd Heezality datlo

on lnd!vidual and Aanacipality Variales:

Mctiier's Apc 13-19 in Urban Areas
(abavlute vilee of t seati tic reported dn pargnineses)

gxplanatory Variables

Children Ever Bora

Child Morrality Ratio Rrlative m_&;g/i—‘.m-lcn Lavcl

(1) (2) 3) [¢3)] [6)] 0} ) () (9) (i) G i)
ludividuaiz
Schooling Years -.0326  -,0314 -.0396  .0208 -.0454  -.0455 -.0709  .0742
(9.13) (8.76) (5.18) (.222) (4.28) (4.25)  (3.11) (.265)
Age Years <141 .145 145 .145 145 .166 172 .173 L172 174
(14.8) (15.4) (15.5) (15.4) (15.4) (5.93) (6.14) (6.18) (6.13) (6.20)
Hundeipaliey: )
Hospital Beds per ~.113  -.0855 -.0920 -.0726 ~-.0643 =-.00175 =-.0634 =-.0149 -.0358 - 0357 =.0520 ~-.127
capita (4u™) (2.09) (1.56) (1.76) (1.32) (.727) (.0188) (.406)  (-.091K) (.229) (.217) €-197)  (L459)
Clinics per capits -.329 -.139  -.197 -.0562 ~-.472  -.136 -.449 -.132  -.269 .01l -.916 =-.712
(x10-%) G.87)  (1.05)  (1.76)  (.338) (2.23)  (.464)  (1.36)  (.338)  (.809)  (.0224) (1.43) (.812)
Familvy flacning Ex-
penditures per _ .00410 .0882  .0509 .0lol 0361  -.142  -.967  -.852  -.925 -.107 -1.55  =.0165
capita (pesos x107%4)  (L0261) (.525) (.311)  (.0584) (.126)  (.488)  (1.98) (1.72) (1.89)  (2.09) (1.81) (1.99)
Time to Capital in 0407 .0571 L0440 .0323 0177 -.00750 .0245 .0200  .0331 .0699
days (1.19) (1.79) (1.35) (.687) (.371) (.0741) (.257) (.206) (.250) (.490)
Average lerocrature -.0232 - ,282 .529 1.39
i Centigrade (xii™ ™) (.0974) (.657) (.746) (1.08)
Temperature Squared .0158 -.0429 -.117 -.341
(xi07%) (.293) (.443) (.728) (1.18)
Price of Feood (if - .
repcrted, ia pesos .228 «304
per day xiu™*) (.989) (.442)
1f no food price -.0337 -.356
repurted = 1 (.313) (1.11)
Averagze Schooling of -.0347 -.0573
Women over age 15 (3.09) (1.73)
© Interactiors of Municipalicy Variables
with I:oividual's Scnooling:
llos;ital beds (x197) -.00807 -.0161 .00525 0292
(.366) (.703) (.0797) (.428)
-3
Clinics (x107) L0642  .0251 143 .183
(1.60) (.422) {(1.19) (1.03)
- . -2 65
zind Planning (x10 7) 0291 .0395 .168 .1
Fowily Planning (.486)  (.650) (.942) (.909%)
Time to Capital 0116 .0132 -,00638 -.0155
(.730) (.822) (.135) (.323)
Terporature (xlo-l) -.0408 -.188
(.474) (.734)
Temperature Squared .00695 .0511
(x1074) (.353) (.869)
Intercept 1.37 -1.06 -1.14 1,34 -1.11 -1.56 430 -2.38  -2.52 23,20 =2.43 -3.78
(62.5) (6.08) (6.74)  (4.00) (6.50) (3.06) (9.00) (4.64) (4.99)  (3.45) (4.76) (2.49)
Rz .0049 .0737 L0955 .0973 .0964 .0983 .0026 .0146 .0195 .0206 .0205 L0216
(F) (5.00) (40.6) (53.8) (32.9) (32.6) (23.8) (2.66) (7.54)  (10.1)  (6.42) (6.39) (4.80)
Sauplc size 3068 3068
Dependent Variable
Mean 1.315 L3141
Variaace .2958 2,428
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Table&4.2
Regressions of Fertility and Chlild Mortality Ratio
on Individual and Hunicipality Variables:

Urban Areas
reported in parenthescs)

Mothar's Age 20-24 in
(absolute value of ¢ statistic

Child Mortality Ratio Relative to Ape/Rerfon Llevel

Explanatory Variables Children Ever Born

) (2) 3) ) (3) (D) (6D)] (8) [€)) (10} (I1) i)
Individual:
Schooling Years -.102 -.0997 -.131 .120 -.0717 -.0705 -.0932 .0597
(‘29.4) (28.7) (16.7) (1.34) (14.0) (13.7) (8.02) (.450)
Age Years .196 .206 .206 .206 .206 -.00968 -.00294 -.00307 -.00295 -.00304
(25.4) (27.5) (27.5) (27.5) (27.6) (.872) (.266) (.278) (.267) {.275)
Municipality:
hospital Beds per ~.476 -.149 -.274 -.188 -. 444 -.202 -.104 .139 .0294 .0826 ~.0694 .0789
capita (xlD'J) (6.83) (2.09) (4.16) (2.68) {3.90) (1.66) (1.07) (1.35) (.302) (.799) (.413) (.439)
Clinics per capita -.951 .0306 -.445 -.120 -1.10 ~.149 -.790 .0279 -.382 .193 ~1.12 -.209
(xlU‘-’) (7.94) (.218) (3.89) (.711) (5.11) (.498) (4.73) (.138) (2.26) (.775) (3.53) (.471)
Family Planning Ex-
penditures per -2 -.685 ~,211 -.396 -.460 -.598 -.947 -.575 ~.148 -.312 -.488 -.394 -.706
capita (pesos xlU ) (3.34) (1.04) (2.04) (2.28) (1.76) (2.70) {(2.01) (.506) (1.09) (1.64) (.784) (1.36)
Time to Capital in .0185 .130 .0958 .103 .0821 .0296 .123 .113 .230 .233 .
days (.412) 2.22) 2.33) (1.7¢) (1.39) (.455) (2.85) (1.87) (2.£8) 2.£%)
Average Temperature ~.282 .801 745 1.52
in Centigrade (xi0™%) (1.12) (1.82) T (2.01) (2.34)
Iempe_l;'ature Squared .0964 -.127 -.152 -.314
(x1u™*) (1.68) (1.26) (1.79) (2.11)
Price of Food (if 00495 00578
reported, in pesos (1.95) (1.53)
per day x107%)
If no food price 246 -.0210
reported = 1 (1.92) (.111)
Average Schooling of -.161° -.126
Women over age 15 (12.29) (6.67)
Intcractfons of Municipiite Variablee
with Intividucl®s Schooling:
Iospital beds (x1979) -.0408  .0123 .0228 L0532
(1.90) (.538) (.719) (.261)
-3 :
Ciinics (x107) .131 -.00396 .142 .0747
(3.59) (.0713) * (2.63) (.910)
Family Planning (x107%) L0611 111 0299 .0513
(.944) (1.64) (.313) (.513)
Time to Capital .00650 .00385 -.0434 -.0434
(.420) (.246) (1.90) (1.88)
Temperature (Xlo-l) -.203 -.127
(2.45) (1.04)
Temperature Squared L0418 .0266
(x107¢) - (2.19) (.943)
Intercept . 2.28 -1.58 -1.95 -1.99 -1.83 -3.08 .574 1.17 .868 -.182 .966 -.873
(114.) (8.94) (11.7) (6.34) (10.8) (6.08) (20.6) (4.58) (3.52) (.392) (3.86) 1.17)
R?' L0149 .0803 .134 L1375 .136 .0140 0031 .0079 021 .0223 L0224 L0236
(F) (57.0) (164.) (292.) (180.) (177.6) (131.) (11.8) (14.9) (40.4) 25.7) (25.8) (19.5)
" Sample Size 11288 11288
Dependent Variable
Mean 2.027 L4320
Variance 1.388 2.673
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Tahle 4.3
Regresslons of Fertility and Child Mortality Ratio

on Individual and Municipalfty Var{ables:

Mother's Apc 25-29 in Urban Areas

parenghesies)

Explanatory Variables

Children Ever Dorn

Child Mortalit

y Ratio Relative to Ape/Rucion Level

(1) ) 3) (3] %) ) ) (s) [€)} o [$89) 1)
_I_ndividual: ) -
Schooling Years -,152 -.149 -,210 .0992 -.0941 -.0934 -.136 0777
(34.2) (33.3) (20.6) (.839) (18.2) (18.0) (11.5) (.566)
Age Years 222 214 .216 L214 214 L0772 .0728 .0730 L0722 .0725
(20.8) (20.7) (20.9) (20.7) (20.8) (6.38) (6.07) (6.09) (6.03) (6.05)
Municipality:
Hospital Beds per -.299 L0467 -.161 -.0707 ~-.383 -.159 -.0672 .117 .0357 L0684 .0362 .169
capita (x1074) (3.75) (.584) (2.14) (.904) (3.22) (1.29) (.760) (1.29) (.408) (.752) (.262) (1.18)
Clinics per capita -2.28 -.197 -1.30 -.737 -2.74 -1.20 -1.39 -.365 -.769 -.345 -2.25 -1.033
(x1079) (13.9) (1.01) (8.26) (3.19) (9.76) (3_.05) (7.62) (1.65) (4.21) (1.28; (6.91) (2.25)
Family Planning Ex- : ‘ '
penditures per _, -1.92 ~.745 -«1.37 -1.48 -1.77 =2.21 -.679 -.0498 ~.299 -.514 -.696 -1.10
capita (pesas x10 7) (6.65) (2.59) (5.00) (5.22) (3.86) 6.72) (2.12) (.153) (.943) (1.56) (1.31) (2.03)
Time to Capital in .118 .351 .284 .312 .249 .203 .298 .297 .306 .284
days : (2.01) (6.48) (5.18) (3.93) (3.10) (3.03) (4.75) (4.66) (3.32) (3.04)
Average Temperature -.562 2917 .709 1.58
ia Centigrade (x107%) (1.61) (1.55) (1.75) (2.30)
Temperature Squared .185 -.108 -.150 -.308
x1074) (2.31) (.797) (1.61) (1.95)
Price of Food (if
ceported, ixﬁpesos 0118 -,0639
per day x107°) (3.25) (.152)
1f no food price <304 -,324
reported = 1 1.73) (1.59) -
Average Schooling of -.312 -.146
Women over age 15 (17.2) (7.42)
Interaceions of Municipality Variables
with Individual's Schooling:
flospital beds (xl'.)'3) 0635 .0405 .00233 -.0215
(2.51) (1.55) (.0796) (.710)
~3
Clinics (x10°7) .281 .0832 .290 .121
(6.12) (1.14) (5.44) (1.43)
Family Planning (xlO-‘) 111 .163 W11l .180
(1.29) (1.81) (1.11) (1.73)
Time to Capital 00991  .0119 -.00471 .000926
(.525) (.622) (.215) (.0413)
[empcrature (xlo-l) -.236 -.146
(2.15) (1.14)
Temperature Squared 0455 .0240
(x10°4) - (1.80) (.816)
Iatercept 3.46 1.52 ~1.79 -1.86 -1.53 -3.18 .924 T ..715 727 -1.53 -.529 ~2.53
(129.) (5.17) (6.38) (4.00) (5.41) (4.57) (31.1) (2.14) {2.24) (2.87) (1.61) (3.17)
RZ .0233 .0777 .133 .138 .137 142 .0055 L0145 .0348 .0353 .0373 .0386
) (106.) (187.) (341.) (212.) (211.) {157.) (24.3) (32.5) (79.8) (48.7) (51.5) (38.1)
S.aaple Size 13304 13304
Dependent Variable
Mean * 3f029 7162
3.228 3.892

Variance
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Table 4.4
Regressions of Fertility and Child Mortality Ratilo

on Individual and Municipality Variables:

Mother's Age 30-34 in Urban Areas
(absolute value of t statistic reported in pnrcnchcscs)

Explanatory Variables Children Ever Born

Child Mortality Ratio Kelative to Age/Re-~ion Level
(€)

L) 2) [€)) ) () ®) 9} [¢)) [899)] 1)
Individual:
Schooling Years -.190 -.187 -.259 -.0149 -.0928 -.,0937  -.145 . 380
(29.4) (28.9) (17.0) (.0905) (17.5) (17.6) (11.6) (2.82)
Age Years .283 .269 .270 .269 .269 .00963 .00297 .00179 .00244 .00139
(19.5) (18.9) (19.1) (18.9) (19.0) (.819) (.254) (.153) (.209) (.119)
Municioality:
Hospital Beds per -.510 -.135 -.311 -,219 -.425 -.2462 -.125 0459 -.0328 ~-.0500 -.109 -.146
capita (x1074) (5.37) (1.44) (3.44) 2.35) (2.79) (1.54) (1.66) (.602) (.449) (.654) (.871) (1.13)
Clinics per capita -3.30 -.280 -2.10 ~-1.53 -3.48 -2.19 -1.90 -.493 -1.318 -l.16 -2.78 -1.99
(x10™3) (14.1) (1.02) (9.30) (4.66) (9.06) (4.13) (10.3) (2.24) (7.09) (4.32) (3.81) (4.57)
Family Planning Ex- )
penditures per -2.37 -.743 -1.65 -1.68 -2.88 -3.19 -.894 -.117 -.530 -.650 -.771 -,983
capita (pesos x1U ) (6.25) (1.97) (4.54) (4.49) (4.68) (5.13) (2.98) (.384) (1.78) (2.11) (1.53) (1.92)
Time to Capital in .108 514 Ny 439 .363 .0663 .252 .294 .188 .267
days (1.24) (€.48)  (5.55) (3.79) (3.09) (.947) (3.87) (4.44) (1.97) 2.77)
Average Temperature -.790 .153 1.18 . 3.38
in Centiprade (alU70) (1.61) (.194) (2:92) (5.21)
Temperature Squared .249 .0711 -.292 -.813
(x1U~2) (2.21) (.390) (3.15) (5.44)
Price of Fooa (if
reported, in pesos 517 -.540
per day x1077) (1.01) (1228)
1f no food price .701 -.307
reported = 1 (2.82) (1.50)
Average Sciwoliing of A -.216
Women over aze 15 (18.3) 10.5)
Interactious of Municipality Variablee
with Individual's Schooling: '
lospital beds (x1973 L0372 .0158 -0260 .0272
(1.06) (.435) (.907) (.211)
-3
Clinics (x10 7) .298 134 .313 164
(4.48) (1.32) ¢5.74)  (1.97)
Fapily Planning (x107%) .335 .378 .0856  .133
(2.67) (2.92) (.829) (1.26)
Time to Capital .0218 L0234 .0190 .00794
(.666) (.714) (.706) (.294)
Temperature (x1071) -.180 -.519
(1.18) (4.14)
Temperature Squared .0335 .123
(x1074) - (3.85) (4.23)
Intercept 4.91 _2.59  =3.11 -2.87  -2.83 -3.67  1.14 *1.54 1.32 .369 1.54 -1.77
(x37.) (5.50) (6.82) (4.21) 6.17) (3.85) (40.0) (4.02) (3.52) (.657) (4.08) (2.26)
R2 .0266 .0842 121 .125 124 .127 L0111 0219 L0371 .0385 .0400 04627
(F) aun.) (187.) (281.) 74.) (172.) (127.) (45.6) (45.4) (768.4) (68.8) (50.9) (38.9)
Saaple Size 12208 12208
Dependent Variable
dMean 4.285 .8486
Variance 5.890 3.627
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Table 4 5
Regressions of Fertllity and Child Mortality Ratio

on Individual and Municipality Variables:

Mother's Ape 35-39 in Urban Areas
(absolute value of t statistic reported in narenthesnes)

Explanatory Variables

Children Ever Born

1)

Child Mortality Ratio Relative to Age/Rerion Level

) 3 & ) D] ) (8) {9) (103 (11) [§%4}
Individual:
Schooling Years -.204 -.201 -.278 -.178 -.102 -.101 . -.150 -.223
(24.) (23.) (14.) (.81) (19.8) (19.5) (12.7) (1.70)
Age Years .228 .215 .216 .217 .217 .0188 .0134 .0134 L0144 .0148
(12.0) (11.4) (11.5) (11.5) (11.5) (1.64) (1.18) (1.18) (1.28) (1.31)
Municlipality: .
Hospital Beds per -.641 -.0971 -.420 -.373 -.726 -.469 -.245 -,0809 -.160 -.139 ~.366 -.361
capita (x10™3) (5.02) (.758) (3.37) (2.90) {3.57) (2.25) (3.23) (1.05) (2.13) (1.80) (2.99) .(2.87)
Clinics per capita -4.52 -.961  =3.28 <-2.46  —-4.63 -2.79  ~-1.77  -.655  -l.21  -.528  -2.42  -1.28
(x1073) (15.3)  (2.78) (11.3) (6.07) (9.72) (4.28) (10.1) (3.13) (6.88)  (2.16) (8.62)  (3.27)
Family Planning Ex- . . . .
penditures per -2 ~1.84 .265 -.820 -.925 ~1.15 -1.39 -.766 -.112 -.343 -.568 =.254 -.542
capita {pesos x10 ) (3.84) (.549) (1.73) (1.92) (1.57) (2.13) 2.75) (.384) (1.21) (1.96) (.573) (1.21)
Tim2 to Capital in 134 572 551 442 365 .0698 .180 .209 245 .287
days (1.35) (6.13) (5.83) (3.32) (2.70) (1.16) (3.20) (3.67) (3.05) (3.53)
Average Temperature .811 1.05 1.81 3.31
in Centigrade oo™ (1.33) (1.09) (4.92) (5.67)
Temperature Squared -.150 -.113 -.415 -.761
(x1u~2) @@.on) (.507) (4.88) (5.63)
Price of Food (if 156
reported, in pesos 1.10 2'37)
per day x10™%) (1.66) .
-.080
If no food price 537 p 28)
reported = 1 (1.63) .
Average Schooling of -.555 -.174
Women over age 15 (17.6) (9.13)
Interactions of lMunicipality Variables
with Tudividusl's Schooling: R
A ! =10~ .100 .0495 0661 .0705
Nospital beds (x17% C1.98) (.95 (2.17) (2.24)
-3 L3146, .063 271 .le4
Clinieca (x10 7) (3.59)°  (.46) (5.14) (2.00)
-4 .108 .179 -.0124 (.0106
Family Planalng (x10 %) (1 Q.1 (:13)  (-11)
- - 87
.0504 .0693 .0350 .03
Time to Capital (1.18) (1.61) (1.36) (1.50)
(10" -.361
"I'emperat:ui'e (x10 1) (Oig) (G.96)
0843
Temperature Squared -.031 (2 98)
{x10°¢) - (.653) .
intercept ’ - ) 72 -.929 1.0 -2.39
intercept 6.11 -.529  -1.31 -2.68  =-1.12 3.03 1.18 1.05 .9
- (136.) (.744) (1.87) (2.82) (1.60) (2.42) {44.) (2.43) (2.30) (1.62) (2.63) (3.18)
2 0205 L0449 0469 .0481 L0512
R .0266 0659 .0854 .0865 .0870 .0895 .0119 .
(F) 109.) (de1.) (186.) (113.) (114 (84.) 48.) (41.7) (940 (59.)  (61.) (46.)
Sample Size 11978 ) 11978
Dependent Variable
Mean $.370 -889
Variance 9.201 3.206
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Table 4.6
Regressions of Fertility and Child Mortalfty Ratio

on Individual and Municipality Variaples:

Mother's Apc 40-44 {n Urban Areas
(absolute value of t statistic repoucted_in narcuchesnes)

Explanatory Variables

Children Ever Born

Child Mortalitv Ratio Relative to Age/Rericn Level

(6% 2) (&) €3] ) ©) 73 [©) (€2 (059 [339) 12)
Individual:
Schwoling Years -,157 -.137 -.194 -.128 -.081&4 -.0822 -.122 +.405
(13.5) (13.4) (7.23) (.412) (15.2) (15.3) (9.87) (2.82)
Age Years .200 .192 .191 .192 .189 .729x10-‘-.00269 -.00317 -.00156 -.00229
(8.28) (7.96) (7.99) (7.95) (7.85) (.00649) (.241) . (.285) (.140) (.207)
Hunicipality:
Hospital Be:’? per -.659 -.199 -.483 -.487 -.695 - ~.580 -.169 -.0262 -.0963 -.117 -.0774 -.128
capita (x1u77) (3.89) (1.16) (2.89) (2.81) (2.75) (2.24) (2.16) (.330) (1.25) (1.46) (.664) (1.08)
Clin_ifs per capita -4.83  ~1.67 -3.65  ~2.73  -3.95 -2.18 -1.68 -.653 -1.11  -.63l -2.564  -1.43
(x107°) 12.5) (3.64) (9.37) (4.99) (6.20) (2.50) (9.43) (3.08) (6.17) (2.50) (8.66) (3.55)
Fanily Planaing Ex- -2.60 -.479 ~1.79 -2.01 ~1.96 -2.42 -.419 .262 -.112 ~.333 .0586 -.236
pendituzes per (4.03) (.732) (2.80) (3.06) (2.01) (2.46) (1.41) (.B61) (.379) (1.10) (.131) (.521)
capita (pesos x10 %) :
Time to Capital in .503 .993 1.05 .723 .690 .154 .282 .323 .222 .303
days (3.22) 6.77) (7.07) (3.21) (3.03) (2.13) 4.17) (4.70) (2.15) (2.90)
Average Temperature 2.59 2.44 1.71 3.75
in Centigrade {(xlU ™) (3.14) (1.87) (4.50) (6.26)
Terperature Squared -,601 - 482 -.406 -.881
(x1072) (3.16) 1.61) (4.64) (6.37)
Price of Food (if -.146 -.152
repocrted, in pesos (.170) (.383)
per day x107")
1f no food price 474 -,419
reperted = 1 (1.09) (2.10)
Average Schooling of - 485 ~.154
Woren over age 15 (11.9) (7.94)
Interaiedocs of tlunicipality Variables
with fr<dvidual's Schooling:
llespital beds (x1973 .0638  .0316 -.00353 ,00267
(1.14) (.555) (.137) (.102)
-~
Clipics (x19 ) .0814 -.165 339 172
(.679) (.851) (6.14) (1.93)
Faanily Planning (xlO'l) .0791 168 -.0209 .0277
(.327) (.669) (.188) (.240)
Time to Capital 122 .149 .0206 .00770
(1.56) (1.89) (.570) (.212)
-1
Terperature (x10 ) .0706 -.509
(.244) (3.82)
Te'npcl;ature Squared -.0399 - 119
(x107<) (.597) (3.86)
Intezcent 7.03 .185 -.668 -3.29 -.550 ~3.51 1.16 1.64 1.47 -.194 1.57 -2.25
(118) (.181) (.662) (2.49) (.543) (2.05) (462.4) (3.46) (3.15) (.319) (3.36) (2.86)
2
R .0228 0477 .0522 .0533 .0525. .0548 .0110 .020 .0363 L0391 .0401 L0444
(F) (76.7) (82.3) (90.5) (55.5) (54.7) (40.8) (36.7) (33.5) (62.0) (40.1) (41.2) (32.7)
Sauple Slize 9874 ’ 9874
Dependent Variable
Mean 6,218 .917
Variance 2,68

12.77




Repres

(absolute value of t statistic reporte

Table 4.7

sions of Fertility and Child Mortality Ratio

on Individual and Municipality Variables:

Mother's Age 45-49 iu Urban Areas

4 in parentheses)

Explanatory Variables

Children Ever Bora

Child Mortality Ratio Relative to Age/werion Level

1) 2) 3) @) (5} ) (6))] (©)] [€)) - (10} [$39] [9¥3)]
Individual:
Scliiwoling Years -, 149 -.150 -.234 ~.200 -.0819 ~.0814 -.104 .281
(10.5) (10.6) (6.82) (.546) (15.0) (14.9) (7.86) (1.99)
Age Years .107 .105 .105 .106 105 .00738 .00756  .00820  .00716  .00692
(3.56) (3.49) (3.49) (3.53) (3.52) (.634) (.656) (.712) (.622) (.603)
g_llmicigalitz:
Hospital Beds per -.727 -.115 ~,540 -.496 -1.33 ~1.08 -.134 .108 -.0143 -.0119 .0236 .0757
capita (x1u™J) (3.09) (.471) (2.30) (2.03) (3.51) 2.77) (1.47) (1.15) (.158) (.127) (.162) (.504)
Clvini;:s per capita -4.92 -2.16 ~4.01 -2.97 -4.90 -2.93 -1.79 -.780 ~1.28 ~.564 -2.23 -.977
(x10™°) (10.46)  (3.88) (8.45)  (4.54) (6.46) (2.88) (9.81) (3.61) (6.99) (2.25) (7.65) (2.49)
Family Planning Ex-
penditures per _, ~.192 1.20 .268 -.169 1.16 466 .247 .822 .540 .322 .868 .518
capita (pusos x1v ) (.259) 1.59) (.363) (.223) (1.05) (.415)  (.B61) (2.82) (1.90) (1.10) (2.04) (1.20)
Time to Capital in .0196 .397 .481 .130 .121 .181 .285 .313 .227 .268
days (.114) (2.44) (2.92) (.620) (.573) (2.70) (4.56) (4.93) (2.81) (3.28)
Average Tcmperalut_el 3.40 3.05 2.00 3.48
in Centigrade (x1077) (3.40) (1.98) (5.20) (5.87)
Temperature Squared -.790 -.618 ~.465 -.790
(x1074) (3.43) (1.74) (5.25) (5.80)
Price of Food (if
reported, in pesos -1.40 357
per day xl07%J (1.30) (.857)
1f no food price -.314 -.153 =.0444
reported = 1 (.625) (7.65) (.230)
Avarage Schooling of - 442
Women over age 15 .
(8.58)
Interactions of Municipality Variables
with Individusl's Scheoling:
llospital beds (x1073) .252 .183 -.0108 -.0197
(2.69) (1.90) (.299) (.534)
-3
Clinics (x107) .223 -.0338 .237 .0949
(1.52) (.150) (4.21) (1.10)
Family Planning (x107) -.232  -.113 -.0803 ~-.0422
(.916) (.434) (.825) (.421)
Time .to Capital .133 .156 .0265 .0254
(1.85) (2.16) (.957) (.915)
-1
Temperature (x10 ) .129 ~.348
(.379) (2.67)
Temperature Squared -.0572 0773
i) . .
(x1974) (.729) 2.57)
Intercept 7.30 3.71 2.77 -.460 2.97 -.764 1.14 1.25 .975 -1.23 1.07 -2.65
(98.%) (2.63) 1.97) (.261) (2.12) (.355) (39.9) (2.29) (1.el) (1.82) (1.98) (3.20)
2
R .0162 0276 .0321 .0336 .0336 .0365 L0126 .0236 .0433 .0470 L0454 .0505
(F) (44.3) (38.3) (44.7) (28.1) (28.1) (21.9) (34.4) (32.5) (60.9) (39.9) (38.4) (30.7)
Sanple Size 8087 8087
Derendent Variable .
Mean 6.609 9430
Variance 15.24 2,283




on Individual and Municipality Variables:
Mother's Ape 5064 in

Tabih .8

Urban Areas
(absolute value of t statastic reporzed {n parentheses)

Regressions of Fertility and Child lortality Ratio

Explanatory Variables

Children Ever Born Child Mortality Ratio Relative to Age/Repion Level
) [€3] (3 €3] [¢2] [ )] (8 [€)) {10) (i1) (1)
Individuai:
Sciooling Years -.108 _.314  --106 -.652 ~.0608 -.0621 -.0766 0205
9.71)  (r0.2) .07y (2.22) (17.1) (17.3) (9.41)  (.218)
Age Years .00502  .000732 -_.000251 .000552 -.202x10_1‘ -.00433 -.00665 ~.00676 -.00657 - 00674
(.643)  (.0938) (.0323) (.0708) (.00259) (1.72) (2.67) (2.71) (2.84) (2.71)
Mundcipality:
Hospital Beds per ~.710 -.418 -.597 -.629 -.989 -.961 -.102 -.00501 ~.0476 ~.0710 -.0848  -.0997
capita {(xiv~d) (4.35) (2.49) (3.66) (3.73) 3.79) (3.59) (1.94) (.0929) (.912) (1.32) (1.01) (1.16)
Clinies per capita -4.96 -3,28 -4,41 ~2.84 -3.30 -1.98 -1.50 -.934 -1.22 -.937 -1.66 -1.19
(x1073) (13.4) (7.53) (11.8) (5.52) (5.76)  (2.59) (12.6) (6.67) (10.2) (5.70) (9.08)  (4.88)
Family Planning Ex-
penditures per _, -.897 144 -.480 ~1.09 -.117 ~-.421 -.151 .202 .0453 -.0792 .204 L0675
capita (pusos x10 7) (1.54) (.242) (.822) (1.82) (.135) (.482) (.805) (1.05) (.243) (.412) (.740) (.241)
Time to Capital in -.0189 222 401 .0442 0914 -.00717 .0519 .0863 .0148 .0437
days (.136) (1.71) (3.06) (.262) (.538) (.161) (1.25) (2.06) (.275) (.803)
Averagpe Temperature 6.28 3.77 1.29 . 1.62
in Centigrade (xiu™") (8.09) (3.26) (5.18; - (4.37)
Temperature Squared -1.51 -.860 -.314 -.379
(xlU7*) (8.43) (3.22) (5.48) (4.43)
Price of Food (if
reported, in pesos «1.73 -.00109
per day »1lu™") (2.11) (.415)
1f no food price .606 -.0630
reportad = 1 (1.46) (.475)
Average Sciwoling of -.271 ° -.0911
Women over ape 15 6.99) (7.30)
Interactions of Hunicipality Variables
with Ingividual's Schooling:
ilospital beds (=197} 126 .0938 .0123 .Ju980
(1.92)  (1.41) (.590)  (.460)
-3 )
Clinics (x10 7) -.288  -.261 .120 .0637
(2.49) (1.43) (3.23) (1.09)
Family Planning (x107%) -.135 -.213 -.0382  -.0276
(.642) (.985) (.567) (.397)
Time to Capital .103 134 L0379 .0189
(1.73)  (2.24) (.942)  (.988)
Temperature (xlo-l) .651 -.0755
(2.38) (.863)
Temperature Squared -.174 (.0141
(x1074) (2.76) (.696)
Intercept 7.17 7.77 7.38 1.56 7.36 3.36 1.09  1.62 1.61 .394 1.66 .00816
. (130.) (16.9) (16.7) (1.69) (16.5) (2.58) (61.1) (11.0) (11.4) (1.34) (11.6) (.0196)
2 .
R .0160 .0197 .0228 .0286 .0237 .0300 .0123 .0166 .0326 .0351 .0334 L0364
(F) (77.6) (48.2) (55.8) (42.2) (34.9) (31.7) (59.5) (40.4) (80.7) (52.2) (49.6) (38.6)
Sanple Size 14353 ’ 14353
Dependent Variable
Mean 6.446 9015
Variance 16.23 1.675
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Table 5.4

Regreasiuns of Fertility and Cuild Hortalicty Ratio

(abgolute value of t statistic rep

on Individual and Munjcipalicy Variables:

Mother's Age 15-19 in Rural Areas

orted in parentiesnc.i)

Explanatory Variables

Children Lver Bern

Ratio Relative to Age/Re-ion level

Child Mortality
@ 3

(1) 2) 3) ) (5} ) (s) 9 %) 99 1)
Individuai: .
Schoolinyg Years -.0272 -.0252 -.0236 0977 -.0582 -.0568 -.0241 -.115
(3.84) (3.5 (.o (.32D) 3.15)  (3.02) (.78%)  (.237)
Age Years .1%0 192 .194 .193 .194 .129 .133 .134 .132 .133
(15.1) (15.3) (15.4) (15.3) (15.5) (3.94) (4.07) (46.09) (4.04) (4.06)
iunlcipalitx:
Hospital Beds per .0264 -.0108 ~-.0265 -.0162 .0275 .0395 -.0487 .0268 -.0473 -.0493  .308 .324
capita (xiv~3d) (.380) (.152)  (.401)  (.243) (.237) (.340)  (.284) (.145) (.274)  (.284) (1.02) (1.07)
Clin_ifs per capita -.205 -.107 -.169  -.176 .119 L0679 -.121 .149 -.0692 -.0733 312 .301
(xt0™?) (.921) (.495) (.809)  (.838) (.373) (.211)  (.220) (.264)  (.127) (.134) (.374) (.359)
Family Plasning Ex- .
peaditures per -.221 -.181 -.210 -.207 -.306 -.307 -.559 -.412 -.522 -.499 -.895 ~-.895
caplta (pesos %10 7) (1.27) (1.08) (1.28) (1.25) (1.23) (1.24) (1.30) (.947) (1.22) (1.16)  (1.38) (1.38)
Tipe to Capital in -.0198 -.0192 ~=-.0274 -,0394 -5.60 -.00425 .00409 -.00151 .0477 L0455
- days (.11) (.12) (@154 (1.70) (2.35) (.0917) (.0912) (.0326) (.793)  (.730)
Average Tenperature .199 415 -.166 -.262
in Centigrade (xiv™h) (.661) (.861) - (.211) (.208)
Temperature Squared ~.0282 -.0574 . 0450 .0598
(xio™) (.409) (.526) (.250) (.210)
Price of Food (if
reported, in pesos 107 249
per day xlu™%) (.427) (.382)
1f no food price .102 .0964
reported = 1 (.533) (.192)
Average Scheoiing of -,0238 -.0793
Women over age 15 {1.31) (1.68)
Interactions of Nunicipality Variables
with Iativicu:l’s Scucoliap:
Tospital beds (x197% -.0212 -.0201 -.156 -.161
(.515) (.487) (1.46) (1.50)
-3
Clinics (x107) -.125 -.107 -.165  -.169
(1.18) (1.01) (.600) (.609)
faaily Planning (x1079) L0419 .0361 154 .157
. (.532) (.459) (.753) (.765)
Time to Capital .0151 .0196 -.0313 -.0330
(1.33) (1.71) (1.06) (1.10)
Temparature (xlo—l) -.0661 .0676
(.382) (.149)
Temperature Squared 00540 -.0113
(x10™4) (.138) (.110)
Intercept -1.88 21.92 -2.28 =1.94 -2.61 455 -1.68 -1.82 -1.77 -1.88 -1.62
(8.21) (8.51) (5.95) (8.55) (4.54) (12.3) (2.82) (3.09) (1.77)  (3.17)  (1.10)
&’ 113 .120 123 .121 .128 .0011 .0108 .0146 .0148 .0164 .0166
¥ (39.1) (41.5) (25.7) (25.3) (19.1) (.667) (3.33) (4.52) (2.74)  (3.04) (2.20)
Sample Size 1840 1840
Dependent Variabie
bean 1.452 4275
Variance 3716 2.253
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Table 5.2
Repressions of Fertility and Child Mortality Ratio
on Individual and Municipality Variables:

Mother's Apc 20-24 tn Rural Areas
(absolute value vf t statistic resvrted in parencheses)

Explauatory Variables Children Ever Born Child Morrality Ratio Relative to Age/Resion Level
(1) ) ()] [€)) G) ©) ) (8} [©)) 03] 98] i)
Individual: .
Schwoling Years -.109 -.104 -.110 343 -,0954 -.0935  -.0918 .0696
2.1y (@5 (.81 Q.71 (7.69) (7.52) (4.72) (.259)
Age Years ,282 .284 .289 .284 .290 L0247 .0270 L0291 .0271 .0296
(21.7)  (22.2) (22.6) (22.2) (22.7) (1.39) (1.53) (1.65) (1.53) (1.64d)
Municipaiity:
Hospital Feds per L1469 .167 .135 .168 .0859 175 -,0803 .0150 0113 .0549 -.0388 .00670
capita (x1973) (1.56) (1.67) (L.48) (1.84) (.755) (1.53) (.639) (.110) (.0895)  (.436) (.247) (.0424)
Clinics per capita .519 .676 .595 .498 .620 442 111 .262 .219 .203 .118 .0708
(xib~3) (1.78) (2.33) (2.15) (1.80) (1.52) (1.08) (.289) (.612)  (.575) (.530) (.211) (.126)

Family Planning Ex-
penJitures per ~.412 -.297 -.372 401 -.193 -.259 .0815 .216 .180 .00523 .593 .540

capita (pcsos x,w'z) (1.50) 1.11) (1.42) (1.53) (.5330) (.715) (.226) (.587) (.502) (.0145) (1.18) (1.08)

Time to Capital in' .0328 -.0220 -.0167 .0200 -.0139 134 .120 .113 148 140
days (1.29) (.909) (.670) (.624) (.421) (3.87) (3.61) (3.30) (3.36) (3.07)
Averoge Temperature ’ .735 1.80 1.57 1.70
in Centigrade (x1071) (1.99) (3.17) (3.09) (2.16)
Iempe_}'a:ure Squared -.101 -.329 ’ -,329 - -.353
(2207%) : {1.18) (2.53) (2.78) (1.96)
Price of Food (if

reported, in pesos .378 -.0127

per day x107%) . (1.13) (2.75)

1f no food price ’ - =.0283 -.856

reported ~ 1 (.150) _ (3.28)

Average Schooling of -,0491 . -.0273

Women over age 15 {2.00) (.814)

Interactiors of ilunicinality Variables
witi Irdividual's Schooling:”

Lospital beds (x1073) .0290 00604 ' .0287 L0154
(.743)  (.154) (.533) (.284)
-3
Clintes (x10 ) -.00636 .00764 0542 L0677
€.0693) (.0593) (.305) (.380)
Family Planning (x107%) -.0836 -.0835 -.190 -.184
C (.738)  (.741) (1.22) (1.18)
" Tinme to Capital .00158  -.000193 -.0177 -.0176
. (.118)  (.0141) ¢.959) (.927)
Temperature (xlO-l) -.400 -.136
(2.17) (.532)
Terperature 3quared ’ .0859 .0276
(x1074) (2.01) (.466)
Incercept 2.58 3.55 ~3.47 =4.77  =3.47  -5.88 .789 .249 .368 -1.19 .33 -1.67
SRREIES (128.) (12.2) (12.2) (10.0) (12.1) (8.80) (29.8) (.625)  (.888) (1.82) (.857) (1.81)
G .001 .0789 .102 112 .102 .113 .0001 .0037  .0140 L0185  .0144 .0167
3 (2.15) 80.2) (106.) (70.7)  (63.5)  (50.9) (.185) (3.46)  (13.2) (10.6) (8.20) (6.52)
Sample Size s621 ' : - 5621
Dependent Variable
Mean . 2.618 .787

Variance 2,013 3.47
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Table 5.3
of Furcllity and Child Mottaltty Ratdo

on Iadividaal aad ifunicipality Varichlen:

Mother's Apc 25-29 «n Rural Areas

Exnlanatory Variables

(abgolute value of € wratistic repurced iu parenthc:ies)

Children Ever Born

Child Mortalitv Rario Relative to Ape/2nrion Level

(¢V] 2) (5 () ) [0Y] (O] (3) [€X) (1) oY 112)
Individual: .
Sclhwoling Years -.180 -.175 -.195 -.111 -.0905 -.0916 -.110 .353
(14.7) (14.2) (10.1) (.627) (8.81) (8.90) (6.81) (1.62)
Age Years .297 .297 .298 .297 .298 -.0258 -.0252 -.0254 -.0244 -.0241
(16.3) (16.6) (16.7) (16.6) (16.7) (1.71) (1.68) (1.70) (1.64) (1.61)
ﬁ.mici_palitz:
Hospital Beds per -.489  -.255 -.351  -.286  -.496  =-.351  -.0618 0214 .0283  .0S541  .0829  .127
capita (x10-%) (4.04) (2.01) (2.99) (2.44) (2.39) (1.69) €.629) "(.204) (.288) (.550) (.477) (.728)
Clinics per capita .151 .570 .335 .358 .549 .402 -.0946 .0278 .0193 .0820 -.881 -.694
(x10™3) (.385) (1.45) (.885) (.945) (.962) (.702) (.297) (.0855) (.0612) (.259) (1.85) (1.44)
Fanmily Planning Ex- =777 -.413 -.577 -.597 1.59 -.0103 ~.294 -.169 -.178 -.365 -.227 -.327
pendltures per _, (2.24) (1.20) 1.73 (1.78) (.333) (2.17) (1.05) (.593) (.638) (1.30) (.571) (.821)
capita (pusvs x1U )
Time to Capital in .0589 L0642 L0176 -.00947 -.0435 .148 .136 152 L131 .147
davs (1.48) (1.71) (.456) (1.99) (.B886) (4.51) (4.34) (4.68) (3.28) (3.55)
Average Temperature 1.92 2.18 1.85 2.51
in Centigrade (=1077) (3.77) (2.96) (4.34) (4.06)
Temperature Squared -.355 © -.380 -.424 -.571
(niu=?) 2.99) (2.23) (4.26) .99
Price of Food (if
reported, in pesos 770 -.0147
per day 1107°) (1.62) (3.69)
1f no food price .883 -.746
reported = 1 (.341) (3.44)
Avarage Schooling of -.136 ~.0251
Women over age 13 (4.02) (.895)
Interactions of Municipality Variables
with Individual's Schooling:
lospital beds (x197% .0556  .0281 -.0210 -.03%7
(.886) (.447) (.400) (.64
Clinics (x107) -.100  -.0436 400 .359
(.532) (.230) (2.54) (2.26)
Family Flanning (x107) a7 176 0164 0344
(1.18) 1.22) (.135) (.284)
Time to Capital .0289  .385 ..00324  .00196
(1.59) (2.05) (.213) (.125)
-1
Temperature (x10 ) .00373 -.426
(.0151) (2.05)
Temperature Squared -.0177 L0941
(x1074) (.308) (1.95)
Intercept 4.16 ~3.50 -3.45 -6.08 -3.43 ~6.32 .922 1.61 1.73 .151 1.75 -.914
(157.) {7.11) (7.17) (8.61) (7.12) (6.93) 462.9) (3.95) (4.30) (.255) (4.35) (1.19)
Rz .0039 L0478 .0772 .0878 .0779 .0891 .0003 .0049 L0170 .022 .0182 L0211
(F) (8.18) (51.9) (86.6) (59.8) (52.4) (43.3) (.596) (5.09) (18.0) (14.0) (11.5) (9.55)
Sarmple Size 6217 6217
Depeadent Variable
Mean * 4.081 L9011
2.810

Variance " 4,289




Repreasions of t

Explanatory Variables

on Ind tvidual

Mother's

(absolute value ot £ StJaLis

Aee

Tabi¥ 5.9

ertility and Child Mortality R
andd Hunicipdlity Variables:

30-34 in Rural Areas
tic reported iu

Children Ever Born

atlo

par enthesves)

o Relative to Age/ferion level

Child Mortalit Rati
6] @) {

(L) 2) 3) %) ) (€] ) (o)) 1999 7}
lndtviduak:
Schooling Years -.185  =.175 -.186 -.357 ..0886 -.0888 -.102 -.0102
(10.1) {9.60) (6.93) (.970) (9.18) (9.18) (7.17) (.0522)
Age Years .333 .337 .334 .335 .332 -.00449 -.00200 -.00291 -.00188 ~-.00311
: (13.8) (14.0) (14.0) (14.0) (13.9) (.352) (.158) (.230) (.168) (.2640)
Monicipality:
Hospital Beds per -.0853 -.0416 =-.0810 -.00556 =-.169 ~-.0751 -.0196 .0255 .0197 L0377 -.0126  .00163
capita (xi0™ 3) (.685) (.320) (.663) (.0455) (.815) (.363) (.303) (.378) (.305) (.581) (.115) (.0148)
Clinics per cupita 1.07 1.06 1.12 1.18 2.16 1.91 -.249 -.118 -.0397 .0102 -.440 -.379
(x10™%) (2.00) (a.94) (2.13) (2.24) (2.90) 2.57) (.894) (.411)  (.143) (.0365) (1.12) (.959)
Family Plannine Ex-
penditures per : -.280 .0122 -.124 -.155 -.457 -.443 .118 .237 .205 .100 W13 .359
capita (posos X107 {.553) (.0240) (.250) (.313) (.674) (.664) (.446) (.883) (.783) (.380) (1.15) (1.00)
Time to Capital im -.0194 -.0248 -.0951 -.110 -.213 L0944 .0851 L0911 .0624 .0677
days (.321) (.430) (1.61) (1.55) (2.91) (2.95) (2.79 (2.89) (1.66) (1.74)
Average Temperatur 2.32 2.00 1.39 1.47
in Centiprade ()le ) (3.31) (2.02) (3.74) (2.78)
Temperature Squared -.418 -,281 -.311 -.326
o) (2.55) (1.22) (3.57) (2.66)
Price of Food (if
reported, in pesos 1.01 -,655
per day iy -2) . (1.51) (1.85)
i1f no food price ' -.233 ~.476
reported = 1 (.637) (2.44)
Average Schicoling of -.102 -.0313
Women over age 12 (2.25) (.31
Interactioss of Hunicipality Variables
with I: Tadiv.duil's ;c.oollng
Hospital beds (x107 b} .0386 .0317 .0139 L0136
(.556) (.459) (.378) (.37
-3
Clinics (x107) -.442  -.360 171 175
(1.97) (1.59) (1.44) (1.46)
Family Planning (X10‘4) .164 .130 -.0943  ~.0917
(.763) (.606) (.828) (.803)
Time to Capital .0669 .0890 .0174 L0177
(2.07) (2.71) (1.01) @a.c1n)
-1
Temperature (x10 ) .339 -.0727
(.957) (.385)
"(‘:-;gfriture Squared -.115 0133
(1.38) (.301)
Intercept +5.64 -4.64 -4.68 -7.7 -4.64 -7.47 940 1.2 1.13 -.163 1,15 —.%%
(164.) (6.03) (6.17) . 56) (6.11) (5.91) (52.6) 2.77) (2.82) .2993) (2.87) (.58
Rz .0009 .0337 .0502 .0608 _ .0517 0641 .0002 .0027 .0170 .0205 .0177 .0201
(F) (1.64) (32.8) 9.7) (36.5) (30.8) (27.6) (.349) (2.53) (16.3) (11.8) (10.1) (8.27)
Sample Size 5652 ) 5652
Dopendent Variable
Mean . 5,679 .9272
Variance 7.489 2,025




Represslong of Fertilir

Tabie 5.5

on I.\dividu ) and Municipality variablesa:

Mother's Anc 35-39
(absolute value of t statlsti

in Rural Areas
¢ reported in parenthe: vs)

y and Child Hortality Ratio

Child Mortaliry Ratie Relativ

¢ to Are/korion Level

Explanatory Variablec Children Ever Bora
1) @ 3 ) 5) (9] m (o) (€] Io) i) 1)
Individual:
Schooling Years ~-.116 -.107 ~.147 -.685 -.0544 -.0569 -.0459  -.18l
(_5.13) bL.72) 4.27) (1.49) (6.28) (6.56) (3.49) (1.02)
Age Years .283 .288 .283 .287 .284 .00294 .00521 .00390 .00501 .00518
(9.43) (9.64) (9.50) (9.60) (9.56) (.256) (.455) (.341) (.438) (.453)
Mynicipality:
Hospital Bedj per -.0573 -.141 -.0352 L0445 -.329 -.231 -.0194 --.0284 .0104 .0224 ~.00734 -.00507
eapita (xi07°) (.347) (.822) (.214) (.272} (1.29) (.911) (.309) (.432) (.165) (.356) (.0753) (.0319)
C““_‘js par caplta .420 .218 .595 .592 .294 -.0723 -.103 -.164 -.0174 ~.00265 ~-.0474 -.0377
(xi077) (.656) (.335) (.937) (.931) (.332) (.0815) (.424) (.658) ¢.0718) (.0109) (.140) (.110)
Familv Planniny Ex-
pu‘dltures per .589 497 .642 436 1.14 1.41 .578 .571 .620 .490 1.08 1.065
capita {pesos X107 ) (1.00) (.844) (1.10) [ LE)) (1.79) (1.75) (2.60) {2.53) (2.79) (2.19) (3.50) (3.43)
Time to Capital in .105 .0510 -.0166 -.0176 -~.134 .0816 L0607 .0723 L0775 L0779
davs (1.57) (.801) (.253) (.225) (1.68) (3.21) (2.50) (2.87) (2.60) (2.53)
Average Tomnerature 4,33 3.15 1.028 .566
in Centigrade (xiv™ ") (5.16) (2.78) (3.19) (1.30)
Tenparature squared -.850 -.506 -.239 -.124
(x107%) (4.32) 1.9 (3.16) 1.22)
Price of Food (if
reported, i_n, pesos -.644 -.0126
per day »l%) (.808) 4.11)
If no food price 483 -.442
reported = 1 (1.09) (2.60)
Average Schovling of .0B75 .0288
Women over age 15 (1.57) (1.35)
Interactions of lMunlcipality Variables
‘with InZividual's Schooliag:
lospital beds (x19°% 146 .134 .00880  .00799
(1.54) (1.43) (.243) (.20
-3
Clinics (x107) 154 .347 .0161  .0381
(.47 (1.06) (.129)  (.302)
Family Planning (x1079) -.471  -.556 -.278  -.285
(1.40) (1.65) (2.16) (2.20)
Time to Capital .0536 .0835 T -.0131 -.00706
(1.50) 2.270 (.956) (.500)
-1
Temperature (x10 ) .731 .160
(1.65) (.938)
Temperature Squared ~.214 04
e . -.0439
(x1074) (2.05) (1.10)
Intercept 6.94 -3.68 -3.46 -8.28 -3.37 -7.55 .895 .691 .770 .0655 764 .140
(167.) (3.33) (3.15) (6.02) (3.06) 4.71) (56.6) (1.63) (1.83) (.124) (1.82) (.227)
2
R .0003 .0161 .0201 0341 0211 0375 0012 0030 0094 0
. . . . . . L0135 .0103 0120
(F) (.505) (15.9) (19.9) (20.5) (12.6) (16.2) (2.30) (2.91) (9.2 (7.97) (6.06) (5.03)
Sazple Size 5832 ' 5832
Dependent Variable
Mean 6.972 -9021
Variance 10.87 1.570




Table S 6
Regresslons of Fertility and Chlld Mortality Ratlo

on Individunl apd Munfcipallty Varlables:

Mother's Apc 40-44 in Rural Areas
(absolute value of € statlstic_reported in parciithenes)

Explanatory Variables Children Ever Born

Child Mortality Ratio Relative to Age/Region level
(1) 2) ) (&) ) €D} ¢)) [€)) [€)] [eU)] (1L, 12}
Individual:
Schooling Years -.0228 ~.0196 -.0349 -.489 -.0562 -.0599 ~-.0043 .00159
(.754) (.648)  (.803) (.804) (5.177)  (6.13) (4.59)  (.00809)
Age Years 2329 2331 L334 .330 329 _.0227 =-.0191 ~-.0178 -.0l91 -.0193
(8.97) (9.03) (9.14) (8.99) (9.03) (1.92) (1.61) (1.51) (1.62) (1.04)
Municipality:
Hospital Beds per -.191 -.222 -.186  -.0724 -.389 -.284 -.102  -.0875 ~-.0764 _.0507 -.0790  ~.0603
capita (x1073) (1.04) @.17) (101 (.394) a.75) (.28 Q.72 1.42) (1.29)  (.857) (1.10)  (.847)
Clinics per caplta 1.85 L0161 1.74 1.62 2.1 1.67 -.491  -.452  -.4l6 =359 -.652  =~.557
(x10-3) 2.17) @.86) (2.00) (1.91) (1.85) (1.46) (1.80) a.62) (.52 (1.3 (1.78) (1.5
Family Planning Ex- : .
.penditures per -.236 -.197 -.123  =.576 .721 .322 .593 .622 .621 433 .700 .597
capita (pesos x10° 2y (.308) (.256) (.161)  (.756) (.703)  (315)  (.2.42) (2.50) (2.54) (1.76) 2.12)  (1.81)
Time to Capital in L0661 0447  -.0689 =.327 -.197 .0357 L0245 .0348  .0181 L0217
days (.747) (.527) (.786) (.325) (1.88) (1.25) (.899) (1.23) (.558) (.641)
Average Iumpera:ure 3.65 2.55 1.87 1.75
“in Centigrade (x107%) (3.35) (1.83) (5.32) (3.87)
Temperature Squared -.654 -.347 -.424 -.389
G4 (2.55) (1.06) (5.13) (3.68)
Price of Food (if
. reported, 1x&pesos -1.58 -,0114
per day »10 (1.53) (3.41)
-.611
1f no food price -1.25
reported = 1 (2.17) (3.30)
Average Schooling of 0417 -.00902
Women over age 15 (.o91) (.396)
Interactions of tunicipality Variables
with Ingividual's Sciiocling: -
tospital beds (=177h .0976 L0876 ,00120 ~.00190
(1.66) (1.47) (.0634) (.0984)
-3 .
Clinics (x10 7} -.217 -.00758 L1647 L1536
(.467) (.0162) (.983) (1.03)
Family Planning (x107° -.517  =-.457 -.0525. =-.0397
' (1.17) (.04 (.369)  (.279)
Time to Capital .0938 .132 .00792 .Ollé
(1.39) (1.93) (.363) (.516)
Temperature (x1070) .625 -.347
(1.06) (.182)
Temperature Squared -.187 .00111
(x107¢) ©(1.34) (.0247
Intercept 7.73 -6.04 6.00 -10.34 ~=5.94 -9.64 .985 1.94 1.85 .10l 1.86 -.0037
(152.) (3.95) (3.94) (5.51) (3.89) (4.63) (60.6) (3.93) 3.77) (.167) (3.79) (.005:
RZ .0013 .0184 .0185 .0314 .0198 .033 .0024 .0037 .0108 .0193 L0110 .0166.
(¥F) _(1.99) (14.6) (14.6) (15.1) (9.39) (11.4) (3.78) (2.92) (8.46) (9.14) (5.19) (5.61.
Sample Size 4664 4664
Dependent Variable
tean 7.785 .9628
Variance - 14.16 1.455




Regressions of Fertility and Child Mortalicy Ratio

on Individusl avd Municipality Varizhles:

Mother's Ape 45-49 i1 Rural Areas

(absolute value of t stazistic reported §n parentheses)

Explanatury Variables Children Ever Bora Child Mortality Ratio Relative to Age/kerion level
1) 2) 3 &) [€)) €] ) [£3] % (10} i) (§%3)
Individual:
Schooling Years 00615 -.000607 .0452 -, 0448 -.0500 ~-.0547 -.0349  .178
(.172)  (.0170) (.889)  (.0649) (5.08)  (5.53)  (2.49)  (.933)
Age Yeats .140 .146 .143 .146 .140 -.00729 =-.00620 -.00486 ~.00428 -.00475
(3.08) (3.21) (3.15) (3.21)  (3.08) (.579)  (.335) (.389)  (.341)  (.380)
Manicipatity:
Hospiral Bij per -.443 -.964  -.541  -.479  -.383  -,356  ~-.0623 -.0332  -.0l48  .006lL  .0b42 L2912
capita (x197°) @.37n 2.76)  (1.66) (1.47) (.824)  (1.766) (.473) (.343) (.163)  (.0680) (.655)  (.712)
Clinics per capita  -.657 -.100  .608 .580 1.97 1.48 L0756  .0%08 132 221 .436 .493
(x107°) (.659) (.0983) (.611) (.580) (1.52) (1.14) (.274) (.322) (.482)  (.80D) (1.22) (1.38)
Family Planning Ex-~ .
penditures per  _, 2,19 1.76  2.18 1.72 2.35°  2.07 .262 .265 .245 .0692 .212 .103
capita (pesos x1079)  (2.49)  (1.98) (2.48) (1.94) (2.04) (1.80) (1.07)  (1.07) (1.00) (.282) (.667)  (.323)
Tiue to Capital in -.0741 =-.169  -.200 -.215  -.318 -.00903 -.0165 =-.00182 =-.00669 +00272
days (.680) (1.61) (1.83) (1.76)  (2.51) ¢.298) (.567)  (.0605) (.198) (.0777)
Average Temperature 5.33 4.74 2.18 2.36
in Centigrade (xiU ™) (4.10) (2.89) (6.07) (5.21)
Temperature Squared -1.14 -.916 -.500 -.537
(xtu74) (3.70) (2.38) (5.90) (5.04)
Price of Food (if
reported, in pesos -.0168 -.00770
per day x1y™%) (1.34) (2.24)
1f no food price -.290 ~-.352
reported = 1 (.419) (1.84)
Average Schooling of 297 -,00675
Komen over age 15 (3.33) (.473)
Intesactiors of Hunicipality Varicbles
with Inaivicual's Scuooling:
Nospital beds (x1973) -.0454 -.0665 ~0305  -.033%
(.436)  (.638) (1.06) (1.16)
Clinics (x10™) -.805  -.526 -.173  -.158
(1.63) (1.06) (1.27)  (1.14)
Fagily Planning (x107%) 243 -am .00334 0107
(.305)  (.364) (.0258) (.0829)
Time to Capital 0471 .102 -.00714 -.00362
(.818) (1.70) (.449)  €.220)
Temparature (110-1) .359 -.187
(.531) (.999)
Teszperature Squared -.147 - .0378
(21074) (.913) (.851)
Intercept 8.02 .879 1.28 -4.08 l.21 -4.17 .921 1.28 1.19 -.843  1.17 -1.27 -
(118.) (.416)  (.604)  (1.65)  (.574) (1.55) (49.0) (2.18) (2.04) (1.23) (2.00)  (1.71)
8 .0021 .0084 .0055 .0129 .0065 .0166 .0004 .0005 .0073 .0180 .0081 L0178
) (2.62) (5.30) (3.45) (6.90) (2.44) (4.48)  (.452)  (.307)  (4.59) (6.85) (3.03) (4.82)
Sampic Size 3743 i 3743
Dependent Variable
Hean 8.046 .9262
Variance 16.51 1.261




PP

Reyressicns of Fectility and Child Mortality Ratio
on Individual and Municipality Variibles:

Mother's Aje 50-64 In Rural Areas
(absolute value uf t statistic reported in parcuthescs)

Explanatory Variables Children Ever Born - Child Mortality Ratfo Relative to Ape/Rerion Level
($9] (2) [&)) &y [6)] (%) ¢ (s) (€] [¢0)) (¢39] (i)
Individual:
Schooling Years 140 .124 .127 -.497 -.0230 --0280  -.0321 -.0ilC
(5.08) (4.50) (2.86) (.953) (3.16) (3.B3)  (2.74)  (.0796)
Age Years -.0192 -.0167 =-,06] =-.0173 =.0152 .00178  .00135 .00142 00128  _QOl35
(1.69)  (1.47) (1.42y (.52)  (1.39) (.594)  (.468) (.473)  (.427)  (.517)
Munieipaidcy:
Hospital Beds per .186 -.0753  .192 .276 .275 .387 .0119 .0220 .0261 .0374 .00382  .0201
capita (x1073) (1.01) (.386) (1.04)  (1.51) (1.33) (1.88) (.245) (.498) (.536) " (.771) (.0699) (.368)
Clinics per capita 1.96 1.33 1.85 1.85 1.99 1.93 .197 .193 .227 .278 .210 .275
(x1079) (2.66)  (1.77) (2.52) (2.51) (2.26) (2.17) (1.02) (.973)  (1.17)  .43) (895 (1.16)
Fanily Planning Ex- 1.12 1.49 785 147 -.459 .0182 .0428 .0627  -.9857 .00213  -.107
peaditures per 1.57 (1.65) (2.21) (1.16) (.167)  (.522) (.103) (.238)  (.353)  (.479) (.00917) (.460)
capita (pesos x10 7)  (2.33) .
Time to Capital in .0975 .0328  -,0229 =—.00185 -,101 .0718 .0649 .0719 .0582 .0578
days (1.20) (.418) (.284) (.0219) (1.15) (3.34)  (3.14) (3.36) (2.61) (2.49)
Averape Tempecrature 6.64 5.35 1.56 1.45
in Ceatigrade (xi0™%) (7.14) (4.89) (6.34) (4.99)
’Icmpe_l;ar.ure Squared ~1.40 -1.07 -.355 -.323
(xlu™=) (6.31) (4.08) (6.06) (4.67)
Price of Food (4if
reported, in pesos ) «3.13 -.722
per day x107°) . : (3.38) {2.94)
1f no food price -.364 -.228
reported = 1 ’ ¢.700) (1.66)
Average Schouling of 270 . . 00481
Womun over age 15 4.15) : (.281)
Interactions of toenicipality Variables
with Iraividuai's Schooling: .
TNespital deds (2197 -.116 -.164 .0328 02644
' K .855) (1.22) (.915) (.684)
-4 0246
jcs (x107) -.109  -.00889 .0229  .0246
Clinics (.276)  (.0224) (.219)  (.233)
Faaily Plancing (x107%) 919 1.00 .0363 L0491
(2.39) (2.62) (.358) (.485)
" Time to Capital L0445  .0772 00921 0161
(.997) (1.67) (.781) (1.32)
Tezperatura (110-1) .742 .0102
(1.45) (.0753)
Tespurature Squared -,206 -.0103
(x13-¢) (1.68) (.317)
Intercent 7.30 7.71 8.04 1.34 8.10 1.74 .902 .768 .833 -.621 .B45 -.710
ase. dle 2. gagy (2.1 @uey 3.0y G4 G5 2l08) (5.03)  (2.10)
& .0021 .0051 .0063 .0213 .0073 .0217 .0002 .0019 L0034 .0104 L0036 .0100
(F) (4.64) (5.69) (7.11) (14.6) (4.96) (10.6) (.361) {2.17) (3.83) (7.06) (2.45) (4.82)
Sample Size 6725 - €725
Dependent Variable
Mean 7.456 .9136
Variance

16.28 1.130
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with decreased levels of fertility, and in the case of clinics and
sometimes hospital beds, the partial association with the child mortality
ratio is also negative. While these associations persist in most specifi-
cations, the municipality policy variables, when taken alone, are much
more closely related to fertility and mortality than when linear controls
#re included for the womaa's schooling, age, and regional access coAa major
urban center (compare regressioh (3) to (1) and (9) to (7)). For example,
the coefficient on clinics is -1.90 in the simple mortality regression

on the three policy variables (tegressibn (7), Table 4.4) for women age
30-34 in urban areas, but this coefficient deéreaéés one third to -1.32

in regression (9). Thus, estimates of the effects of program policy variables

are overstated unless one controls for the individual woman's education.

More surprising is the large effect of community average levels of
female education in specifications (2) and (8). The inclusién of this variable re-
duces substantially the coefficients on the community health policy variablés. For
the same urban age group, 30-34, the clinic coefficient in the child mor-~

tality regression that includes the average municipalify female schooling

variable is only ~-.49 compared with -1.32 when the individual's schooiing

is specified. Similarly, the coefficiént on the average schooling variable

is -.22 or ﬁore than twice the magnitude of the dndividual schooling coeffi-
cient -.09 (compare regressions (8) and (9)). Community aggregate regres-

sions may attribute more importance to education tham seems warranted from

the individual level data:examined here; perhaps community levels of educa-

tion proxy other omitted community characteristics or education benefits

the community beybnd the privately captured gain enjoyed by the individual. There
is a long, if unsubstantiated, tradition of justifying public subventions

to education in terms of the positive externalities of education for
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society as a whole. Before endorsing this interpretation it should be
noted that there is no such result in the rural population. We are of
the opinion that the individual information is preferable in this context.
The greater the time required to travel from the municipality to the

capital of its department the higher is_child mortality, as anticipated.

Estimates from the next specification (regressiom 4), which adds
linear and quadratic temperature variables and the local price of food
in the agricultural economy, imlicate that food prices are not consistent-
ly related to either fertility or mortality in urban areas. Im rural
areas, however, the price of food appears to be negatively associated
with child mortality, suggesting that the associated income effecta are
strongér than the price or substitution effects of food, since the rural
populatioﬁ of Colombia is largely engaged in the production of foodstuffs.l
Colombia is situated on the equator and is divided by a series of
high mountain ranges. The resulting altitude variation maps into large
- regional temperature differences that remain relatively constant over
the year, with two regular annual cycles of heavy rainfall. There
are many reasons to suspect that temperature affects the healthiness of
the environment, particularly for poor people who are less capable of
Aéheltering themselves from its effects. For example, exposure to maléria presumably
is a greater health hazard in warmer climates where mosquitos thrive, while
tuberculosis may be more serious in colder climates. But many other things

vary across Colombia roughly according to temperature, and, therefore, we

1 .
Additional evidence confirms that wages (without food) are positively
related to our estimate of food prices (Appendix Table Az@?. _
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are not confident that temperature represents primarily the effect of climate
on exposure to disease. It may also capture the effect of omitted
regional and individual variables. But the results, whatever their final

interpretation, are consistent across age and urban/rural samples.

For rural women over age 25 and urban women over age 30, there is a
quadratic relationship between temperature and the child mortality ratio,
which peaks between 22 and 24 degrees Centigrade, close to the sample mean.l
If this is a biological effect of ambient temperature on various diseases
‘and health problems of childhood, it is the first we have noted in the
literature, but other work on this topic may exist. We are not yet
sufficiently certain of this interpretation to offer it as more than a work-
4ing hypothesis for further_study?

Fertility is also related to a quadratic in temperature, but the
pattern is less pronounced and vacillates in shape. For urban women age
40 to 49, fertility peaks at 21-22° Centigrade, whereas for most of the
rural population fertility increases until 26-28° Centigrade, which is
one standard deviation above the sample mean. The relationship of fer-
tility to temperature may be a.respohse to the incidence or expectation
of child mortality. Testing of this hypothesis, however, requires
estimates of the fertility and child mortality production functions,

which are not possible with these data.

lpor example, for rural women 30-34, regression (10) provides the estimates
r=1.39 Temp -.311 Temp2 + other variables. Setting the derivative of r

with respect to T to zero to obtain a maximum, one has T = 1.39/(2%.311)
= 2.23 or 22.3° Centigrade.

2por example, agricultural daily wages are also strongly associated with
mean municipality temperature, but here the maximum value of wages is
associated with higher temperatures, 24-25° Centigrade, which is about one
standard deviation above the average. See Table A-4 for regressions.
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The last specifications include the interactions between the municipal
policy variables and the mother's years of schooling, in regressions (5),
(6), (11) and (12). 1In the urban areas where the policy variables fre-
quently appear effective in reducing fertility andlchild mortality, these
interactions are generally statistically significant and suggest that
the programs have a greater effect in households with less educated mothers.
For example, for urban women aged 35 to 39 in Table 4.5, the coéfficients
associated with per capita clinics and hospital beds in the child morﬁality
regression (11) are negative, and the educational interactions with these two pro-
grams receive positive coefficients. This suggests that the effect of a hospiﬁal
bed on child mortality is fully three times larger (-.37) for a woman with
no schooling compared with the effect for a woman with the average four
years of schooling (-.10). Similarly, for the clinic variable, the effect
for a woman with no schooling is -2.42 versus -.25 for a woman with 8 years
of schooling.

The educational interactions are not frequently statistically signi-
ficant for the family planning program expenditures, with the exception
occurring among urban women age 30-34. This wmay be misleading, however,
since health centers and maternity hospitals were the major public providers
of family planning services in the urban areas before 1973, even though
there were no specific governmental appropriations for this purpose.

The clinic and hospital variables do evidence the positive interaction
with education in the fertility equations for urban women over the age
of 20. Implicit government support of family planning may, therefore,

have also benefited primarily the less educated urban women. Interactions
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between the time-distance and education variables are also ﬁot statisti-
cally significant, except in the three oldest age groups where fertility

is highesf among highly educated women living farthest from the provincial
capital. Thus while proximity to the capital, where important services

ﬁay be located, is a significant determinant of child survival and fer-
tility, the relationship between time-distance and these household outcomes
appears to be generally independent of the level of maternal schooling.

The final regressions (6) and (12), which include the quédratic effect
of temperature, indicate that after age 30 in the urban areas, the educa-
tion-temperature interactions are gtatistically significant. However,
these interactions are not evident among the rural population which exhi-
bits the stronger temperature gradient in child mortality. The effect
of temperature is diminished for better educated urban women, and the
effect of temperature on child mortality isvvirtually eliminated in some
age‘groups when the woman's education is substantially above the mean.

For instance, consider the age group 35-39 again. The effect of shifting
from a temperature of 20 to 15 degrees Centigrade is to lower the child
mortality ratio by .37 if a woman has no education, but it would decline
only .08 for a woman who ﬁas 8 years of schooling.

These findings suggest that public health infrastructure and activities
have their greatest effect in reducing child mertality and fertility among
the urban poor and uneducated. But our estimates also indicate that
existing public health infrastructure and expenditure patterns may not

be providing the Colombian population living in rural areas with health
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services that reduce local child mortality or affect substantially fer-
tility levels. Moreover, additional estimates (unreported) from regression
specifications including such indicators of public health infrastructure

as the existence of rural health posts, community water supplies, and pro-
portions of households with modern sanitation facilities did not yield.
evidence that these va;iables play a significant role in reducing rural

or urban child mortality. Nor did their inclusion significantly alter

the results reported here for urban areas.

5.2 .Estimates of Empirical Mggﬁitudes

5.2.1 Schooling Effects

The number of years of schooling the woman has completed is negatively
related to fertility and child mortality in all urban and rural age groups
of women, with the exception that fertility becomes positively associated

with education among rural women over the age of 40. A year of schooling

is associated with a reduction of .07 to .10 in the maternal age/region
standardized child mortality ratio among urban women age 20 ﬁo 49, For
rural women the effect of schooling on our standardized measure of child
mortality is only slightly less, between .05 and .10 per year completed.
Since the proportion of children ever born that are now dead is about
twice as large in rural areas as it is in urban areas for the same age
group of mothers (Table 3) the absolute effect on the child mortality

ratio of mother's receiving one more year of education is generally larger

for rural than urban women.
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Since mothef's schooling appears to be a substitute for local public
health services and family planning expenditures, the impact of education
is greater in those urban areas that are least well served by the public
health system. The average effect of a year's schooling of urban mothers
age 35-39 is -.28 in the fertility equation and -.15 in the standardized
child mortality equation in a municipality with the average per capita
clinics, hospital beds and family planning expenditures (regressions 5
and 11, Table 4.5). If these three public sector activities had not
existed in the municipality,our estimated effect of schooling would have

increased about a fifth to -.34 in the fertility equation and to -.18

in the child mortality equation. As noted, however, the transportation
time from the municipality to its department capital does not interact
importantly with education.

5.2.2 Program Effects

Tables 6;1 through 6.4 are designed to facilitate comparisons across
the alternative specifications in the estimated effects of the three
local programvyariables--hospital beds, clinics, and family planning ex-
penditures——on the individual levels of fertility and child mortality.
These derivatives are the respective regression coefficients in the
linear regressions (1) and (7) wiﬁh only the policy variables, and re-
gressions (3) and (9) controlled for individual schooling, age and transportation time
to a major city. The derivatives afe then evaluated
at the mean education level in the sample based on the preferred interac-
tive regressions (5) and (11), and reevaluated for women with three

standard levels of education: mnone, four years and eight years. The
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importance of the redistributive effect of these policies on the demo-
graphic outcomes for different education groups is thus illustrated by

comparing the estimated effects across the last three columns in

Tables 6 .1 through6 .4.

I1f the allocation of public resources were dictated by the single
goal of reducing child mortality at the least cost we might expect the
derivative.of child mortality with respect to clirics to be about seven
or eight times the size of the derivative of thild mortality with respect

to hospital beds, since this is the ratio of their average cost, i.e.,

340,000 pesos/46,000 pesos = 7.4, The ratio of estimated derivatives
from Table 6,1, column (3) are larger: 13, 14, 82, 29, for the age

groués 35 to 64 and undefined for the younger age groups when hospitals

are essentially unrelated to child mortality. The stability and statisti-

~cal significance of the coefficients on clinics in Tables 4 .1 through 4 .8

suggests that increases in clinics per capita in a municipality is

associated with a noted reduction in urban child mortality. Thus, adding a

clinic to an average municipality with 20,000 inhabitants is associated

with a reduction in the child mortality ratio of the 60 percent of the
representative municipality's population living in urban areas. For urban mothers
age 45 to 49, their standardized child mortality ratio would be reduced

from about .943 to .876 (1.35%.05) or a reduction of about 7 percent.

In absolute terms their child mortality ratio at age 45-49 would be re-

duced from .12 to .11. But the effect is likely to be nearly twice as

large for women with no education who would start with a child mortality
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Table 6.1
Derivative of Child Mortality Ratio
with Respect to Municipality Program Variables

Sample Composition Simple Regressions
and Program Variable Regression with Individ- Interactive with Education Evaluated
with Only wual Character- __at Mother's Schooting in Years:
Programs istics Mean 0 years & years 8 years
(1) (2) 3) (4) (5) )

Urban Residents
Woman's Age:

20-24

Hospital Beds -.104 .0294 .0349 -.0694  .0218 .113

Clinics -.790 -.382 - =.470 -1.12 -.552 .0160

Family Planning =.575 -.312 ~-.257 -.394 -.274 -.155
25-29

Hospital Beds -.0672 .0357 L0472~ .0362 0455  .0548

Clinics -1.39 -.769 .886 -2.25 -1.09 .0700

Family Planning -.679 -.299 -.174 -.696 -.252 .192
30-34

Hospital Beds -.125 -.0328 .00420 -.109 -.00500 .0990

Clinics -1.90 -1.32 -1.42 -2.78 ~1.53 -.276

Family Planning -.894 -.530 -.398 -.771 -.429 -.0862
35-39

Hospital Beds ~-.245 -.160 -.102 -.366 -.102 .163

Cliniés - -1.77 -1.21 -1.34 -2.42 ~-1.34 -.252

Family Planning -.786 -.343 -.304 -.254 -.304 -.353
40-44

Hospital Beds -.169 -.0963 -.0909 -~.0774 -.0915 ~-.106

Clinics -1.68 -1.11 ~1.24 -2.54 -1.18 172

Family Planning -.419 -.112 -,0216 .0586 -.0250 -.109
45-49

Hospital Beds -.134 -.0143 -.0165 .0236 -.0196 -.0628

Clinics ~-1.79 ~1.28 -1.35 -2.23 -1.28 -.334

Family Planning  .247 .540 .570 .868 .547 .226
50-64

Hospital Beds -.102 -.0476 -.0423 -.0848 -.0356 .0136

Clinics -1.50 -1.22 -1.25 -1.66 -1.18 -.700

Family Planning -.151 .0453 .0721 .204 .0512 -.102

Source: Tables 4, see text.
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Table 6.2

Derivative of Child Mortality Ratio
with Respect to Municipality Program Variables

Sample Composition Simple Regressions
and Program Variable Regression with Individ- Interactive with Education Evaluated
with Only ual Character- at Mother's Schooiing in Years: '
Programs istics Mean 0 years 4 years 8 years
(1 (2) (3) %) (5) (6)

Rural Residents
Woman's Age:

- 20-24
Hospital Beds -.0803 .0113 .0259  -.0388 .0760 191
' Clinies 111 .219 .2401  .118 .335 .552
Family Planning .0815 .180 .165 .593 -.167  -.927
25-29 |
Hospital Beds -.0618 .0283 .0378  .0829  -.0011 -.0851
Clinics | -.0946 .0193 -.0222 -.881  .719 2.32
Hamily Planning -.294 -.178 -.192 -.227 -.161 -.0958
30-34 '
Hospital Beds ~.0196 .0197 .0142  -.0126 .0430  .0986
‘Clinics -.249 -.0397 -.110 -.440  .244 .928
Family Planning .118 .205 .231 413 .0358  -.341
35-39
Hospital Beds -.0194 .0104 .00777 -.00734 .0279 .0631
Clinics -.103 -.0174 -.0198 -.0474 .0170  .0814
Family Planning .578 .620 .603 1.08 -.0320 ~-1.14
40~44
Hospital Beds -.102 -.0764 ~.0772 -.0790 -.0742 ~-.0694
Clinics -.491 - 414 -.426  -.652  -.0640 .524
Family Planning .593 .621 .619 .700 .490 .280
45-49
Hospital Beds -.0423 ~.0148 .0376 .0842 .-378 ~-.160
Clinics .0756 .132 172 .436 -.256  -.948
Family Planning .262 .245 .217 .212 .225 .239
50-64
Hospital Beds .0119 .0261 .0451  .00383 .135 .266
Clinics .197 .227 .239 .210 .302 .393
Family Planning  .0182 .0627 L0478  .00213  .147 .292

Source: Tables 5, see text.
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Table 6.3

Derivative of Children Ever Born

with Respect to Municipal-.ty Program Variables

Sample Composition Simple
and Program Variable Regression

Regressions
with Individ-

Interactive with Education Evaluated

with Only wual Character- at Mother's Schooling in Years:
Programs istics Mean 0 years 4 years 8 years
¢9) (2) 3) (4) 5) (6)
Urban Residents
Woman's Age
- 20-24
Hospital Beds -.476 -.274 -.631 -.444 -.607 -.770
Clinics -.951 -.445 -.501 -1.10 -.576 -.0520
Family Planning ~-.685 -.396 -.319  -.598  -.35  -.109
25-29 _
Hospital Beds ~.299 -.161 -.0844 -;383 -.129 .125
Clinics -2,.28 -1.30 -1.42 -2.74 -1.62 -.492
Family Planning -1.92 -1.37 -1.25 -1.77 -1.33 ~.882
30-34
Hospital Beds -.510 -.311 -.263 -.425 -.276 -.127
Clinics -3.30 -2.10 -2.18 -3.48 -2.29 ~1.10
Faaily Planning =2.37 -1.65 -1.42 -2.88 -1,54 ~-.200
35-39
Hospital Beds =,641 -.420 -.326 -,726 -.326 .0740
Clinics -4.52 -3.28 ~-3.37 -4.63 =3.37 -2.12
Family Planning -1.84 -.820 -.718 -1.15 -.718 -.286
40-44
Hospital Beds -.659 -.483 -.450 -.695 -.440 -.185
Clinics -4,83 -3.65 -3.64 -3.95 -3.62 -3.30
Family Planning -2.60 -1.79 -1.66 -1,96 -1.64 -1.33
45-49 .
Hospital Beds -.727 -.540 -.394 -1.33 -.322 .686
Clinics -4.92 -4.01 -4..07 -4.90 -4,01 -3.12
Family Planning -.192 .268 .298 1.16 .232 -.696
50-64
Hospital Beds -.710 -.597 -.554 -.989 -.485 0190
Clinics -4.96 -4 .41 -4.29 -3.30 =4.45 -5.60
Family Planning =-.897 -.480 -.583 -.117 -.657 -1.20

Source: Tables 4, see text.
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Table 6.4

Derivative of Children Ever Rorn

vith Respect to Municipality Program Variablec

Sample Composition Simple Regressions
and Program Variable Regression with Individ- Interactive with Education Evaluated
with Only ual Character- at Mother's Schooling in  Years:
Programs istics Mean 0 years 4 years 8 years
(1) (2) 3) (4) 5) (6)
Rural Residents
Woman's Age:
20-24
Hospital Beds .149 .135 .151 ‘ .0859 .202 .318
Clinics .519 «595 .606 .+620 «595 +569
Family Planning -.412 -.372 -.381 -.193 -.527 -.862
25-29
Hospital Beds -.489 -.351 -.377 ~.496 -.274 -.0512
Clinics 151 .335 .334 .549 .149 -.251
Family Planning -;777 -.377 1.96 1.59 - 2.27 2.96
30-34
Hospital Beds -.0853 -.0810 -.0946 -.169 -.0146 .140
Clinics 1.07 1.12 1.31 2.16 .392 ~-1.38
Family Planning -.280 -.124 -.141 -.457 .199 .855
35-39
Hospital Beds -.0573 -.0352 -.0783 -.329 «255 .839
Clinics 420 .595 .558 294 .910 1.53
Family Planning .589 .642 .331 1.14 -.744 ~2.63
40-44
Hospital Beds -.191 -.186 -.239 -.389 .00140 .392
Clinics 1.85 1.74 1.78 2.11 1.24 .374
Family Planning -.236 -.123 -.0731 .721 -1.35 -3.42
45-49
Hospital Beds ~.443 -.541 -.452 -.383 -.565 -.746
Clinics -.657 .608 .739 1.97 -1.25 -4 .47
Family Planning 2.19 2.18 2.13 2.35 1.78 1.21
50-64
Hospital Beds .186 .192 .129 .275 -.189 -.653
Clinics 1.96 1.85 1.85 1.99 1.55 1.12
Family Plaoning 1.57 1.49 1.30 147 3.82 7.50
Source: Table 5, see text.
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ratio of .155 and decline to .135,whereas women with eight years of educa-
tion would experience a smaller than average decline, from .062 to .060.
Hospitals would have a much smaller effect on child mortality for their
cost, and less often redistribute benefits.to the less éducated.

Family planning expenditures may have a small effect on child mor-
tality among younger urban women, those whose children could have most

benefited from the recent program. But the costs have also been low,

perhaps only 3 pesos (1974) per capita. It may be the case that family planning

has improved the chances of child survival through their ﬁo;e Qistinct effect of re-
ducing fertility; however, estimates of the health production func-
tion would be tequited to establish firmly the linkage.

The time required to go from the cabeceras or administrative center
of the municipality to the department capital, which is likely to be the closest
location of a specialized hospital may also be an important policy instrument
with many effects on the development process. For the urban population this
variaﬁle enters strongly as a correlate of the child mortality ratio, and
is also associated with a slightly elevated child mortality ratio among all
but the oldest rural women, age 20 to 49. Urban resideyts are on
average only 1.7 hours removed from their department capital, whereas
the rural population is 7.2 hours away from these metropolitan centers
(Table 3). This five-hour difference explains some of the spread in
rural-urban child mortality ratios and suggests the need for study in
greater depth to determine the costs of tramsportation infrastrﬁcture
and the resulting benefits of improved access to and delivery of rural

health care.
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The variation in fertility among urban women is much better ex-
plained by policy variables than is variation in the child mortality ratio.
Among urban women from age 20 to 64, fertility is lower in muni-
cipalities with more clinics or health centefs on a per capita basis.
For example, among women age 35-39, the sample average supply of clinics
is associated with a mother having on average 5.4 births. Had no local
clinic been available, the regression estimates imply she would have had 5.7 births
(i.e., 104*%-3,37 = -.35 from Tables 3 and 6.3). The effect of clinics is twice as
large for mothers.with no formal schooling, -.48 births, as for mothers who had
completéd eight years of schooling, -.22. The inverse association between
fertility and the local availabiiity of hospital beds is about one-tenth
the magnitude of that with clinics for women age 30 to 64. If our cost
estimates are relatively accurate and thps the public costs of a hosgital
bed is one-seventh that of a clinic, then clinics are a more cost-effec-

tive means of helping Colombians reduce their fertility than are hospitals.

0Of course, both institutions perform many functions in addition to family
planning and child health care, complicating the task of arriving at any unambi-
guous overall ranking.
The third policy instrument, direct expenditures on family planning,
is also inversely associated with the fertility of urban mothers from age 20 to 44.
Given the recent establishment of these programs, it was not expected
that this program could have exerted any direct éffect on the cumulative
fertiiity of women 45 years old and older in 1973, since these women
gave birth to their children, for the most part, before the inception

of the family planning program. The association between the program's
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expenditures and fertility of 35-39 year old urban mothers is that of
an average reduction of about .04 births(.058 x -.72 = ,042), However,
it should be recalled that direct expenditures on family planning amounted
to only.about 3 or 4 pesos per capita in 1973. 1In comparison, 12 pesos
per capita were spent to maintain health clinics, and 90 pesos per capita were spent
on the public hospital system. Although these effects of the entire
health system are not trivial, they sum to only about a reduction of
only .47 births for women 35-39 who have on average had 5.37 births at
the time of the Census in 1973.

Finally, as we have stressed, among the rural population, the urban-
oriented health institutions and family plénning programs do not have any

apparent effect on cumulative fertility up to 1973. Indeed, the sign of the coefficier

on the clinic variable is positive in four out of the eight age groups.

5.3 Interpreting the Effects of Schooling on Fertility and Mortality

The estimates of the fertility and mortality equations suggest
that in the urban populations of Colombia, where health programs do appear
to affect significantly child survival and fertility, it is the less edu-
cated who benefit most from such programs. What insights do these results
provide in identifying the principal roles of education and the health
programs in reducing child mortality and family size? The estimates clearly
reject the hypothesis that the most important role of schooling is in
augmenting family resources, which then allows the more educated to better

take advantage of health service subsidies




(hypothesis B.3 of Table 1). The joint hypothesis (B.2) that

programs subsidize inputs about which the more educated can acquire informa-
tion at lower cost than the less educated is also rejected. Moreover,
results reported in Schultz (1980) based on samples restricted to Colom-
bian mothers with husbands present indicate that the estimated relation-
ship between education and fertility and child mortality controlling for
husband's income or education are similar to those obtained here; income
effects related to assortative mating cannot be the sole reason for the
strong inverse association between matermal educétion, child mortality
and family size.l

The positive signs of the estimated interaction éffects between health
program facilities and mother's education are, however, consistent with
two of the hypothesized education-function and program-mechanism combina-
tions summarized in Table 1, namely A.2 and B.4. The first of these (A.2),
which assumes that the chief role of both education and the health programs
is informational, predicts that the effects of programs on child mortality

and fertility would be larger for less educated mothers. Because both

education and health programs lower the implicit costs of obtaining informa-
tion about the underlying health technology, leading to more efficient
use of resources in producing health, these two variables are partially

substitutes for one another. Schooling is, thus, less beneficial where

]”Tabulations of these findings are in Schultz (1980) Tables A-1 through
A-12 and regressions in Table C-1 and C- 2 The effect on sample size
of various restrictions on the working sample, such as marital status,
positive fertility, husband present, are reported in Table D-1 of the
same paper.
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program activities are at a high level; conversely, programs which chiefly
provide information are less effective when parents have already acquired
wuch of this information.

The hypothesis B.4 predicts that if the main function of health
programs is to reduce the monetar& cost of health services and inputs to
users by direct subsidy, a mother with less educatiom also stands to
benefit more, because the unsubsidized time costs she incurs to use the
health program inputs are relatively less important to her. For the more
educated woman, whose time value is larger, the input subsidy of the
health program will apply to a smaller fraction of her total health
production costs. Moreover, demand for public sector health facilities
and services may also be governed by waiting time (queuing) when monetary
prices are administratively fixed at low levels, discouraging further
the use of public facilities by the more educated mother.

Another aspect of the empirical results rejects this second hypothesis,
however. If the value of time of mothers is increased by education,
the more educated mothers should be more deterred than the less educated
by long-distance, time-consuming trips to obtain health services in a
neighboring metropolitan area. But in fact we find no significant inter-
action effects involving time-to-capital and mother's education variables.
Though‘proximity to metropolitan health services or time costs are virtually
always an important determinant of child mortality, these effects do not
vary substantially for mothers of different education levels.

Our findings thus do not permit us to infer precisely how subsidized
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provision of health and family planning services affects child héalth

and fertility; only the informational aspect of such services are clearly
detected by the analysis. One reason may be that our measures of health
service availability include both public and private sources, as recorded
in the national health registry. Since public institutions are more high-
ly subsidized than the private, discriminating between the effects of
public and private facilities in future work may enable us to evaluate more
precisely the importance of benefits arising from subsidies to health input

use and the redistributional consequences of these input subsidies.

6. Conclusion and Summary

. In this paper wevmerged information on socioeconomic and climatic-
geographic characteristics and on.the public health facilities of approximately
900 municipalities with a four percent sample of individual-household
records from the 1973 Colombian Population Census. Estimated relation-
ships are reported between the cumulative fertility and child mortality
ratio of mothers and their education and age and the characteristics
of the communities in which they reside within five-year age groups in
rural and urban éreas. The statistical patterns shown in Tables 4 and 5
are sufficiently consistent across age and regional samples to warrant
several conclusions. As others have widely found, the education of
mothers is strongly inversely correlated with their own child mortality
ratio and fertility. The reason for this correlation is partially clarified
by thg interactions observed between the mother's schooling and the communi-
ty's health inputs. These suggest that urban public health activities are

substitutes for the health care knowledge and the management capacity that an
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educated mother brings to her family. As a consequence it is in families
with less edugated mothers where health and fertility are evidently affect-
ed most by health and family planning activities. Clinics also appear a
somewhat more cost-effective investment in reducing child mortality

and fertility than hospitals.

Few leads emerge from our findings for the design of improved health
priorities in the rural sector, however. Among the rural popuiation there
are no strong effects of the regional allocation of health institutioms
and expenditures. Only maternal education, transportation 1nfrastructure,
and a quadratic effect of temperature are consistently associated with
variation in the much higher levels of child mortality among the rural
poulation of Colombia. The weakness ©0f the rural program effects may
in part be due to the great dispersion in these activities in rural areas;
more intensive investigations of the role of rural programs are needed.

The power of merged micro and community level information to illu-
minate the important channels through which educétion and health and family
planning programs affect family size and child survival depends on the
use of a consistent conceptual and statistical framework. The outlines
of such a framework are stated in this paper. We emphasized the estimation
of "reduced form" or unconditional demand/production equations, because
of the limitations of our data. More insights into the interrelationships
between education, household decisions, héalth programs and child survival
and fertility cam be obtained from the estimation of the household health

production technology. The estimated form of the equations presented in
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this paper combines the unobserved demand parameters and parameters

describing these production technologies; this “reduced form" specification yields,
nonetheless, measures of average policy effectiveness, the distributional
consequences of health programs and the effects of eduéation that can help

resolve outstanding controversies in the field of health and development.
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Table A-]
Distribution of Health Imstitutioms,

by Type and Public/Private Operatiom, 1976

Hospitals Health Centers Clinics and Health Mobile
Out Patient In and Out Dispensaries Posts Care
Services Patient Units
Services
Total Number

of Units 671 142 537 657 1505 27
Government 516 122 529 526 1504 27
Private 155 20 8 131 1 0

Source: DANE, 1976, Regi stro de Organismos de Salud, Bogota, 1977, Table 1, p. 7.
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Table A-2
Distribution of'Health Units and Available Beds

by Source of Financial Support, 1976

Number of Number of
Organizational Beds

Units Available
Total 3539 | 45334
Government: 3226 37391
Ministry of Health 2732 31631
Social Security (ICSS) A 271 3817
National Provision Fund (CAJANAL) 1 208
Other Funds (Cajas) 102 0
Agency for the Poor (FFAA) 52 1287
Others v 68 448

Private:

Cash Payment by Families 22 0

Other : 291 7943

Source: DANE, 1976, Registro de Organismos de Salud, Bogota, 1977,
Table 2, pp. /-8.
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Table A- 3

Regression of Average Child Mortality Ratio of Mothers

by Single Year of Age on a Fifth Degree Polynomial

in Mother's Age, within Urban and Rural Areas

Explanatory Variable

Region of Residence

Urban Rural
Intercept .5520 1.089
(2.58) (3.98)
Age of Mother -.06398 -.1477
(2.05) (3.66)
Age2 .003019 .008123
1.73) (3.56)
Age3 -6.664x10 -2.105x107%
(1.42) (3.40)
Age® 7.192x1077 2.642x10"°
(1.18) (3.27)
Age® 2.993x1072 -1.289x10" 3
(.98) (3.16)
2 .9697 .9732
Sample Size 49 49
(Single Year AggregatesjAges
16 to 65)
Durbur Watson-~Statistic 1.89 2.29

Note:

Standardized child mortality ratio is defined as the actual ratio divided by

the predicted ratio obtained from the above fitted values for the mothers age

and its powers.
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Table A-4

Mupicipal Apricultural Daily Wage Regressica for Rural Wozen in 197¢

Irdividual Vaviahles for Women 22ed29-49: ‘ (1) (2)
ional Attainment (ycars) 274 .376

Educationa a y 81 (14.3)

e (years) .0020 -.0056
bee & ‘ (.23) (.87)

Municipaliry Variables

Temperature {centigrade/10.) 225?5) %35?8)
Tenperature Sguared | ziézg) zgéig)
Travel Time to Department Capital (days) 2;?;?) 2iéj§)
Food Price (per day of work) tigz.)
No Food Price Reported : tg;?ﬁ)
e W
'S \1041 L4983

g

*Thc daily wage for agriculturzl labor is reported quarterly in

pesos to the cdata bank of DANE. Where wagee are not reported fer all
foeur quarters in a runicipality, those municipalitiecs that report
ccuplete data are wsed to obtain a prediction equaticn to impute

2 value to the missing quarters. Wages T2fcr to those nzid wieckowe

daily food provisions, When no wage is reported for a municipality

i 1576, a neighbtoring municipality wage ic substituted which is

tost closely related by transportation rovte, such 23 a major rosd.

The rvean of this adjusted wage is 60.5 pesos ver day. 1f all of the
missing quarterly data on wapges were simply se¢ to zers, under the
extreme sssunmption that no employment oprortiumitiea existed in these
municipalities during these quarters, then the sample mean unadiusted
wage 15 39.2 pesos pzar day. In 1.14 percent of the individuial observa-
tions no information is available on local focd prices. 1In those regions
reporting the difference betveen wazes with and without the provision of
food, the individuzl mean daily food provisions are valued at 23.6 pesos,
or zbout 39 percent of the adjusted daily apricultural wage. In those
reglong without a "price" of food, a food duzmy variable 1is set to omne,
and the foocd "price" variable is zero.
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