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PREFACE

The Committee on Population and Demography was established
in April 1977 by the National Research Council, in re
sponse to a request by the Agency for International
Development (AID) of the U.S. Department of State. It was
widely felt by those concerned that the time was ripe for
a detailed review of levels and trends of fertility and
mortality in the developing world, and for a review of
the ways fertility and mortality data are collected and
analyzed. Although most people in the demographic com
munity agree that mortality has declined in almost all
developing countries during the last 30 years, there is
uncertainty about more recent changes in mortality in
some countries, about current levels of fertility, and
about the existence and extent of recent changes in fer
tility. Much of the uncertainty is associated with the
amount and nature of the data collected to measure ferti
lity and mortality.

The causes of reductions in fertility in low-income
areas--whether they are the effect primarily of such gen
eral changes as lowered infant mortality, increasing edu
cation, urban rather than rural residence, and improving
status of women or of such particular changes as spread
ing knowledge of and access to efficient methods of con
traception or abortion--are strongly debated. There are
also divergent views of the appropriate national and in
ternational policies on population in the face of these
changing trends. The differences in opinion extend to
different beliefs and assertions about what the population
trends really are in many of the less-developed countries.
Because births and deaths are recorded very incompletely
in much of Africa, Asia, and Latin America, levels and
trends of fertility and mortality must be estimated, and
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disagreement has arisen in some instances about the most
reliable estimates of those levels and trends.

The Committee on Population and Demography was estab
lished within the Assembly of Behavioral and Social Sci
ences of the National Research Council, and funded by AID
under Contract No. AID/pha-C-1161. The Committee has un
dertaken three major tasks:

1. To evaluate available evidence and prepare esti
mates of levels and trends of fertility and mortality in
selected developing nationsJ

2. To improve the technologies for estimating ferti
lity and mortality when only incomplete or inadequate
data exist (including techniques of data col1ection)J

3. To evaluate the factors determining the changes in
birth rates in less-developed nations.

The Committee approaches the first task through care
ful assessment, by internal and external comparison, and
through analysis, by application of the most reliable
methods known, of all the data sources available. Each
of the country studies therefore consists of the appli
cation of a range of methods to a number of data sets.
Estimates of levels and recent trends judged to be the
best that are feasible with available resources are then
developed on the grounds of their consistency and plausi
bility and the robustness of the individual methods from
which they were derived. For several studies a panel or
working group of experts was established, including
nationals of the country and others knowledgeable about
the demography and demographic statistics of the country.

The Committee's second task, refinement of methodol
ogy, is seen as a by-product of achieving the first. The
application of particular methods to many different data
sets from different countries and referring to different
time periods will inevitably provide valuable information
about the practical functioning of the methods them
selves. Particular data sets might also require the
development of new methodology or the refinement of
existing techniques.

As of early 1981, 162 population specialists, includ
ing 89 from developing countries, have been involved in
the work of the Committee as members of panels or working
groups. The Committee, the Assembly, and the National
Research Council are grateful for the unpaid time and
effort these experts have been willing to give. A small
staff assists the Committee panels and working groups.
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As part of the second major task and given the impor
tance of data collection in estimating fertility and mor
tality, the Committee established the Panel on Data
Collection, chaired by William Seltzer, a member of the
Committee. The specific objective of the Panel on Data
Collection is to assist the Committee on Population and
Demography in developing recommendations for improving
and standardizing techniques for estimating fertility and
mortality levels, trends, and patterns in developing
nations. To this end, the panel has focused on methods
of improving the accuracy, coverage, timeliness, and re
liability of such estimates through improvements in the
collection of underlying data. As indicated in this re
port, the methods may range from improved data collection
procedures that can be applied immediately to long-term
processes that take many years to bring into fruitful
operation.

This report is No. 7 in series produced by the
Committee on Population and Demography of the National
Research Council, and it is the third report by the Panel
on Data Collection. The first Panel report was a study
of one of the major problems related to the collection of
data for fertility and mortality estimation, that of age
misreporting and age-selective underenumeration. The
study was prepared by Douglas C. Ewbank and published as
Report No. 4 of the Committee on Population and Demog
raphy. The second product of the Panel on Data Collec
tion reviews experience on collecting data using popula
tion censuses, civil registration and vital statistics
systems, and sample surveys.

Collecting Data for the Estimation of Fertility and
Mortality (National Research Council, 1981) published as
Report No. 6 of the Committee, is a state-of-the-art re
port on available procedures that focuses on questions of
special relevance to the estimation of fertility and mor
tality. It is intended to provide detailed guidance and
information for people who are concerned about the col
lection of data for demographic measurement in developing
nations. These people include administrators and, espe
cially, technicians and survey practitioners in govern
ment and international statistical agencies, teachers and
researchers in universities and demographic training cen
ters, policy makers who have to decide on the allocation
of funds and personnel for data collection activities,
and data users who wish to know more about the
difficulties, opportunities, and consequences asso
ciated with various data collection processes used to
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collect fertility and mortality data. Thus the report
should be of interest to many persons who determine what
data should be collected and by what means, those respon
sible for collecting and processing the data, and users.

This report is the third product of the Panel on Data
Collection. It is a brief summary statement for admini
strators and policy makers on how to improve data collec
tion processes related to the estimation of fertility and
mortality levels and trends. Administrators and policy
makers are frequently responsible for many operations and
activities and thus may prefer a statement that high
lights in relatively nontechnical terms several major
considerations in the selection, organization and imple
mentation of data collection procedures designed to col
lect data for estimating fertility and mortality. In
developing its work program the panel decided to prepare
such a statement that includes many important points con
cerning the difficulties, trade-offs and complementari
ties, advantages and disadvantages of particular data
collection methods, but that does not attempt to develop
each point beyond summary general statements. Readers
interested in more detail are encouraged to consult the
report described above.

The Committee wishes to thank the panel members and
study director, listed above, who assisted in the prepar
ation of this report. The committee wishes to thank also
the Committee and Assembly reviewers of this report. The
statement has benefitted from their comments and sugges
tions. The report has also been improved by the editor
ial skill of the Committee's editor, Katherine Miller.
Appreciation is expressed to Lois A. Hemphill for assis
ting with the typing of this report.

Ansley J. Coale, Chair
Committee on Population and Demography
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DATA COLLECTION:
A STATEMENT FOR ADMINISTRATORS

INTRODUCTION

Reliable information about fertility and mortality is es
sential to any planning for social and economic develop
ment. The relationship between births and deaths deter
mines the rate of change in the size of the population
and fertility is the major influence on the age composi
tion of the population, both of which have wide-ranging
implications for any society. Sharp changes in birth or
death rates are reflected in the size and age distribu
tion of the population for many years.

Much time and effort has been devoted to finding ways
that governments and the administrators of development
programs can collect the needed information about the
population for whom such programs are planned and carried
out. Three basic methods are available: (1) a census of
the population, which provides a count of all the people
in the specified area at a specified timel (2) a civil
registration system, which seeks to record births and
deaths as they occur, and (3) sample surveys, which col
lect the relevant information from a sample of the popu
lation. The three methods are complementa~y, each provi
ding some information that is not available from the
others. (A more detailed discussion of the procedures is
found in National Research COuncil (1981).)

In evaluating the advantages, limitations, and costs
of these data collection methods, it is useful to keep in
mind a number of general considerations. First, different
users of data on fertility and mortality have quite dif
ferent needs in terms of the degree of detail, the time
liness, and the accuracy of the data. Second, it is im
portant to know how accurate and how complete the data
are in order to assess the degree of confidence one may
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have in conclusions drawn from them. Third, while each
of the procedures produces useful information, no one by
itself can satisfy all needs for information about the
levels and trends of fertility and mortality. Fourth,
all the procedures require careful planning and pretest
ing. Fifth, each procedure calls for a certain leve1 of
technical competence if it is to produce accurate and
usable results at reasonable cost.

METHODS OF DATA COLLECTION

Population Censuses

The United Nations defines a population census as the
total process of collecting, compiling, evaluating, ana
lyzing, and publishing or otherwise disseminating demo
graphic and other data pertaining at a specified time to
all persons in a country or a well delimited part of a
country. Although a census is in effect a snapshot of a
population at a given time, it also provides a basis for
inferences concerning past and future changes. Compari
sons of censuses taken at different times provide infor
mation about the growth or decline of the total popu1a
tion or groups within the population, as well as changes
in subareas of the country. Censuses tend to serve many
purposes and provide information needed by a wide range
of government agencies.

In planning for social and economic development, the
first thing the administrator of a development program
must ascertain is how many peop1e there are in the deve1
opment area and what changes are occurring or are like1y
to occur: How many of the people are children? How many
are of working age? How many are older persons?
For some purpOses it is essential to know how many are
men and how many are women, and for the latter, how many
are in prime childbearing years. It makes a difference
if the people are evenly distributed throughout the area,
or if they are clustered in one region or in villages and
small cities. In some countries there are important dif
ferences between ethnic groups; they may occupy different
regions of the country, engage in different occupations,
and have different rates of population growth. Often the
degree of literacy in the population is an important e1e
ment in planning. The number of children of school age
and preschool age must be known to be able to project
accurately the need for teachers and school rooms. The
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levels of infant and child mortality are important
indicators of health and the need for health services.

In developing countries, census data can be particu
larly useful for estimating fertility and mortality be
cause a number of indirect estimation techniques, which
have been developed only recently, are particularly suit
able to census data. These analytical methods take ad
vantage of the interrelationships of demographic events
to estimate fertility and mortality when direct measures
are not available or are incomplete or unreliable. In
many cases direct questions about how many births or
deaths have occurred during the past 12 months have been
found to yield inaccurate, misleading estimates.

Questions that can provide indirect Measures of cur
rent or past fertility have been included in many cen
suses in developing countries. One set of questions
includes asking women about the number of live-born chil
dren they have ever had, the number of children still
living at the time of the interview, and whether those
children are living at home or elsewhere. Where consen
sual unions are common, they are usually treated in the
same way as marriages that have been recognized legally.

For a number of reasons, censuses are generally less
effective in providing data on mortality than on ferti
lity. Death is often considered a topic to be avoided,
which makes it difficult to gather information. In addi
tion, death often leads to the breakup of a household,
with the survivors leaving the original household for
some other location or being dispersed to other house
holds. For some developing countries, comparison of the
reported age-sex structure of the population with model
stable populations has provided better estimates of mor
tality than have direct questions about deaths in the
past year or other recent period. Censunes can also ob
tain other types of data that permit ind~rect estimates
of mortality: of child mortality by questioning mothers
about the survival of their children; of adult mortality
by asking people about the survival of their parents or
of their first spouse.

Although this document focuses on th~ collection of
data to estimate fertility and mortality, it must be
noted that censuses collect useful infor~ation on a num
ber of other topics, notably migration and current resi
dence, and characteristics of individuals, such as
educational attainment. A census can provide information
on who was where at a given time. In places where prob
leas of internal mobility--such as movement to cities or
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industrial areas--are of great concern, census or sample
surveys are necessary to generate the required informa
tion.

Civil Registration Systems

A major source of information about births and deaths is
a civil registration system that records vital events
(also known sometimes as a vital statistics system,
CR/VS). A major purpose of a civil registration system
is to issue certificates on vital events. In addition,
the United Nations defines a registration system as the
total process of (a) collecting, by registration, enumer
ation, or indirect estimation, of information on the fre
quency of occurrence of births, deaths, marriages, and
divorces, as well as relevant characteristics of the
events themselves and of the persons concerned, and (b)
compiling, analyzing, evaluating, presenting, and dissem
inating these data in statistical form.

Registration systems differ from censuses and sample
surveys in a number of important ways. They record the
occurrence of certain events during a specified period of
time and do so on a continuing basis. The primary pur
pose of registration is to establish legally certain
facts about an individual, i.e., that he or she was born
at a specified place on a specified date or that death
occurred at a specified time and place. In many areas,
the registration of a death is a prerequisite to the is
suance of a burial permit and legal disposition of the
corpse. If the registration certificates carry informa
tion about the cause of death, they may also be used to
provide information about the state of public health and
the increase or decline of certain diseases, including
those that reach epidemic proportions.

The recording of the events normally provides certain
benefits to the individual or to society, such as estab
lishing that the individual meets minimum requirements
for such diverse matters as entering school, accepting
employment, marrying, voting, being liable for military
duty, being eligible for assistance available to senior
citizens, and other rights and duties.

Although the primary purpose of a registration system
generally is to meet juridical needs, it is also a source
of current data on births and deaths, which can be made
available as often as monthly if necessary. If the sys
tem operates throughout the country, it can provide data
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on both a national and regional basis. Some countries
have found it desirable to establish a registration sys
tem gradually, that is, making it fully effective in one
province or district before moving to establish it in
another area. India has found it expedient to establish
a fUlly operational system in a set of sample areas and
use the reports from the sample areas as the basis for
national estimates of births and deaths.

It is not necessary that the registration of vital
events be complete in order to provide usable estimates
of fertility and mortality. Indirect estimation proce
dures have been developed that enable analysts to adjust
some sets of faulty and incomplete registration data, and
to make reasonably good estimates. For example,
techniques developed in recent years make it possible in
many cases to estimate adult mortality (mortality of those
aged 10 and older) even when only 60 or 70 percent of the
deaths to persons over age 10 are registered.

Sample Surveys

There are two main types of surveys: those conducted on
an occasional or ad hoc basis, typically used to gather
special information about a particular topic or regionJ
and those conducted as part of a program of surveys or
carried out in conjunction with another activity such as
a census. (The distinction is not absolute: for example,
an ad hoc survey may take advantage of a recent census
for recruitment of personnel and sample design, but have
no other relationship to the census.) A sample survey
conducted in connection with a census may be done at the
time of the census enumeration, by asking a sample of the
total population to respond to additional, more detailed
questionsJ or a sample of households or of the population
may be drawn from the census universe for additional sep
arate questioning, usually at some time after the cen
sus. Often such a survey is intended primarily to pro
vide information on the quality of the census (as in the
case of a post-enumeration survey that can be used to es
timate census coverage)J but it may be a separate acti
vity, simply scheduled to take advantage of the proximity
in time to the full-scale census operation. Surveys as
part of a continuing program also include the ·current
population survey· type in which periodic surveys (e.g.,
quarterly or annually) are carried out with rotating
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samples or panels, sometimes with different questions
included in each survey round.

The sample survey normally allows more time for each
interview than is possible during a census so that any
single topic can be explored in greater depth. In a sur
vey done independently of the census there is even more
latitude for detailed questioning. However, in any sur
vey there are limits to the amount of time that can be
devoted to a single interview. The patience of respon
dents imposes some limits, and cost considerations and
the major aims of the survey may impose others.

SOME COMPARISONS OF THE METHODS

The three major methods of collecting data should be
viewed as complementary. The industrially developed
countries generally use all three, since they serve some
what different but related purposes. In a country that
has little or no data on the level or trends of births
and deaths, it may be necessary initially to choose one
method in order to begin collecting at least some of the
needed information. An understanding of the strengths
and limitations of each method is the key to determining
which should be given priority if all cannot be imple
mented at once and which is best suited to collecting a
given type of information. However, recognizing that in
formation on fertility and mortality is a long-term in
terest, it would be best to plan for a national program
of data collection involving all three methods. Table 1
classifies the three major data collection methods in
terms of their suitability for providing data to estimate
fertility and mortality. Table 2 lists some advantages
and disadvantages of each of the three methods. The sec
tions that follow describe briefly how the methods com
pare in terms of administrative demands, the area detail
and timeliness of the data they provide, the variety and
depth of subjects they can cover, the response rates and
errors to which they are subject, and their costs.
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Administration

A census normally is administered by an arm of the cen
tral government. It requires a large work force for a
relatively short period of time. Enumerators who collect
the information must reach every village and every home
throughout the country. Since the census relates to a
specific point in time, often a single day, it is essen
tial that there be enough enumerators to reach each po
tential respondent within a short time period. Whether
the recruitment and training of the enumerators is done
entirely by the central government or by provincial or
local authorities depends on the relationships that exist
among the various governmental units.

Once the census questionnaires have been collected,
they normally are transferred to a central unit for proc
essing. The work force to do that processing must be re
cruited and trained by the central government, which is
also responsible for publishing the results. Processing
may also be done on a provincial basis. In such cases,
the central government is responsible for assuring coor
dination.

Most countries now have electronic computers that can
tabulate the data more quickly than was possible pre
viously. However, if the computer system is not under
the direct control of the central statistical office ef
ficient operation r~uires that there be clear agreements
on the priority to be given the census work. The use of
computers also requires adequate technical staff to do
the necessary programming and to monitor all aspects of
tabulation and publication. A number of ·canned· tabula
tion and analysis programs are now available from the
United Nations and other agencies, such as the U.S.
Bureau of the census. While they simplify the program
.iog tasks, they do not eliminate the need for techni
cally trained personnel who can monitor the operation and
.ake the modifications needed to tailor the programs to
the local situation.

The administration of a civil registration system re
quires that registrars be stationed in every area of the
country and be readily accessible to the persons who are
to report the events. Normally registration is a part
time function for people who have other duties that oc
cupy most of their time. A registrar may be a local of
ficial with other governmental duties or a person who
performs only this duty for the local government but de
pends on private activities for a livelihood. Finding



TABLE 1 Intrinsic Characteristics of Data Collection Methods in Providing Data Needed
to Estimate Fertility and Mortality: A Comparison Using Seven Criteria

Data Collection Method
Criteria census Civil Registration Sample Survey

Topical detail
(richness and diversity
of subject matter)

Moderate Weak Strong

Accuracy

Precision (absence of
sampling errors)

Timeliness of data

Geographic detail
(subgroups, etc.)

Obtaining information
on population at risk b

Ease of organization in
a developing nation

Moderate Strong Moderate

Stronga Stronga CD
Weak

Weak Strong Strong

Strong Strong Weak

Strong c Strong

Moderate Weak Strong



·aAn important qualification must be noted. With respect to arriving at inferences,
censuses and CR/VS systems are sUbject to sampling errors. FOr example, if one has a
death rate for a city or county (based on complete registrations and a complete census)
or for a specific cause, based on a small sample, and it differs from the death rate in
another area (or for another cause), the difference may well be due to the number of
observations involved and may not represent any real underlying difference in the cause
systems. Thus, when the inference is to a cause system, as is common, census and
complete registration results are sUbject ot sampling errors.

bThe ·population at risk· refers to the group of persons who are subject to the events
that are counted, measured, or analyzed. FOr example, the population at risk for the
crude death rate is the entire population in the area under measurement or study. The
population at risk for each age-specific fertility rate consists of all women in that
age group. The population at risk of infant mortality includes all live-born children
during their first year of life. (The infant mortality rate is frequently approximated
by dividing the deaths to children under one year of age during a year by the number of
births occurring in that year.)

cIn general, CR/VS systems do not provide information on the population at risk.
However, for some measures, such as infant mortality, CR/VS systems do provide data on
the population at risk. Also, historical analysis is possible when CR/VS data from
earlier periods are available.
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Table 2
Surveys

Some Advantages and Limitations of Population Censuses, Civil Registration Systems, and Sample

Data
Collection
Method

Population
census'

Civil
regiatration
BYBt..

Advantages

1. Data can be tabulated for many local
geographic areas.

2. Detailed cross-tabulations are not sub
ject to sampling errors for complete
count items (except when arriving at
inferences--see note a in Table
1) and are subject to relatively
low sampling errors for sample items.

3. Simultaneously obtains information
related to enumerated events and
population at risk.

4. Useful for time series covering long
periods of time.

1. Data can be tabulated for aany local
geographic areaa.

2. Detailed croaa-clasaifications often not
Bubject to BallPl1ng error (Bee note·
a in Table 1).

Limitations

1. Infrequent.
2. Limited range and depth possible

in the collection of data on fertility
and mortality as well as on classifying
variables.

3. Information on "flow" variables (for
example, income, births, deaths) and
data from proxy respondents are SUbject
to increased levels of response error.

4. Persons not at their usual place of
residence are SUbject to high non
response rates (a lesser problem
in de facto censuses).

5. Comparatively difficult to control
conditions of obaervation (because
it is extenaive in space).

6. Costly and massive in scale, so
relatively inflexible.

1. Need for separate eatiaatea of
population at riak.

2. Limited range and depth poaaible in the
collection of data on claaaifying
variablea.

t-'
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civil
registration
syst••

Sample
survey

3. If properly functioning, provides
conte~raneous reporting for
SUbstantially all events regardless
of household status.

4. Institutional continuity.
S. Nell-suited for providing both long

term and short-term time series.

1. Simultaneously obtains infor..tion rela
ted to enumerated events and population
at risk (with the exception of surveys
conducted as parts of dual-record systems).

2. TOpical flexibility (that is, the depth
and range of topics investigated can be
altered relatively easily).

3. COnditions of observation are sUbject
to control in a well-designed and
administered survey because of
the limited geographic scope of
collection operations (that is,
because a s.-ple is used).

4. Relatively easy to initiate
given availability of a survey
taking infrastructure.

S. can be useful for time-series analysis,
given comparability in data collected.

J. Relatively inflexible to cbanges in
content and procedures.

4. Very difficult to administer and
supervise (because extensive in both
time and space).

S. Difficult to establisb occurrence of
events when birtbs and deatbs (or
knowledge of tbem) are not associated
with individuals wbo can serve as
informants (for exaaple, health workers
or religious personnel) •

1. Inability to produce estimates for
local areas.

2. Detailed cross-classifications are
subject to large sampling errors.

3. Infor..tion on ·flow· variables (for
exaaple, income, births, deatbs) and
data from proxy respondents are
subject to increased levels of response
error.

4. COverage for tbe nonhousehold
population is very poor and it varies
markedly for those who are not meabers
of a pri..ry family (for exaaple,
meabers of secondary f..ilies,
secondary individuals, and distant
relatives of the bousehold head).

S. comparisons over time of esti..tes
based on different ad boc surveys
are subject to ..ny uncertainties.

6. Requires c~se supervision of field
work.

I-'
I-'
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a qualified person for this task in every locale may be
difficult. If the registration system places too heavy a
burden on respondents (for example, if they must travel
long distances on foot to find the registrar), then some
events are likely to go unreported. Likewise, requiring
respondents to pay a fee to register an event can contri
bute to incomplete registration.

If a registration system is to work effectively, the
public must be convinced of the need for full and com
plete registration, and the local registrars must be em
ployed on a continuous basis. Adequate recognition and
payment of the registrars is one way of motivating them
to do their assigned task and to transmit reports prompt
ly. Laws or regulations that confer certain benefits
through registration are also very important to the func
tioning of the system. For example, requiring that a
child produce a birth certificate before being allowed to
enter school can be a strong incentive to the parents to
make sure the birth is registered.

A system of registration of vital events requires
careful coordination of the several agencies that are
usually involved. Normally the local registrars report
to a district or provincial office, which in turn reports
to a higher level or to the central office. In addition
to the several levels of government that become involved,
there may be a transfer of data between different minis
tries, as when the local registration is done through the
ministry of health but the preparation of the statistical
reports is the responsibility of the statistical office.
Details of the needed coordination will vary depending on
the nature of the relations between the central government
and the local governmental units.

A sample survey designed to provide national data
makes demands on the central administration similar to
those of a census, but the number of individuals who need
to be recruited and trained is far smaller than for a
census. However, since sample surveys normally seek to
obtain more detail on the topics that are covered, more
intensive training and supervision of the interviewers is
required. The selection of the sample and the translation
of sample results into totals for the country require
well-trained statistical staff. Supervisors must be
available to watch for deviations from the sampling plan
and for errors by the field workers, which can seriously
bias the results. Although in a survey there are far
fewer questionnaires to be collected and processed than
in a census, the technical requirements of a sample
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survey are more rigid than those that can be applied to a
full census. An ongoing program of repeated or multi round
sample surveys can profit from the carry-over effect
of staff training from one round to the next, however it
may also face special technical problems, such as using
the same sample area boundaries in each round and finding
new households that move into the sample areas between
rounds.

Area Detail

In principle, a census covers the entire country and thus
can provide data for every identified village or other
subareas. In fact, some censuses omit certain tribal
groups, nomads, or inhabitants of remote areas, or deal
with them by procedures that differ from those used with
the majority of the population. Nevertheless, when data
are needed for the smallest recognized areas, the census
is usually the major source of statistical information.

As with census data, the data from a civil registra
tion system can be made available for the smallest iden
tified governmental units in the country and summarized
for any desired area. A special precaution applies to
these data, however: it must be clearly specified
whether the events are recorded in the place where they
occurred or in the registrant's usual place of resi
dence. The residence of the mother should be the con
trolling element in the case of a birth, the residence of
the decedent in case of death. If events are reported in
both place of occurrence and place of residence, care
aust be taken to avoid double counting.

The size of the area for which sample survey data can
be made available depends on the size of the sample, but
surveys normally cannot provide data for small areas. In
designing a sample survey, the needs for area detail in
the final results must be a major consideration. This
holds for surveys conducted as part of a census as well
as those conducted independently of the census.

Timeliness

A census is a massive undertaking that is done relatively
infrequently. Ten-year intervals between censuses are
the rule, although a number of countries take censuses at
five-year intervals. Even in a country with a relatively
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small population, the census places exceptionally heavy
demands on the statistical office responsible for the
preparation and dissemination of the results. Careful
planning is required to make the results available within
a reasonable time span. In most cases the most efficient
approach is to identify the most urgently needed data and
release them first. Even using electronic tabulating
equipment, the complete processing of a census may require
several years. This is true even if the country has a
long history of census taking.

One of the chief advantages of a properly functioning
civil registration system is that it can provide timely
data on births and deaths at all levels of area detail:
national, regional, and by districts, cities, and sub
districts. In analyzing data from very small areas, one
must be alert to the effects of random fluctuations1 how
ever, civil registration data can provide the basis for
timely analysis of levels and trends of fertility and
mortality by regions, states, urban and rural areas, and
other reasonably large geographic areas. A properly
functioning system should be able to provide initial sum
maries of tabulated data relatively soon after collection
of the basic information. The availability of communica
tion and transportation facilities and the effectiveness
of relations among the several governmental units in
volved all influence the timeliness of the results, but
for summary statistics, monthly or quarterly reports that
reflect a relatively short lag between recording and pub
lication of results usually can be achieved after a
break-in period.

The results of sample surveys normally can be made
available more quickly than the results of a census.
There are far fewer cases to process and this alone makes
some difference. However, the number of records is not
the main factor governing how quickly the findings can be
released. Sample surveys often are intended to provide
analytical results and these often call for more intricate
tabulation routines than those used for a census, for
which the major concern is with relatively simple totals.

It cannot be emphasized too strongly that for censuses
and surveys the data collection and processing must be
viewed as an integrated operation, and the desired prod
ucts should be clearly in mind before the questionnaire
is designed or the field work is begun. The costs of
failing to specify the desired tabulations at the outset
of a data collection procedure are high in terms of both
time and money. A common error is to allow too little
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lead time for development of plans and procedures before
actual operations are begun. The price is invariably
counted not only in terms of time and money but also in
foregone opportunities for insightful tabulations. The
history of censuses and sample surveys provides far too
many cases that illustrate the truth of the aphorism
-Haste makes waste.-

One of the most cost-effective practices is to run
pretests of the questionnaires and trial runs of the full
set of procedures that are to be used during the entire
census or survey activity. Errors and gaps can be iden
tified during such trial runs, and corrections can be
made before the procedures become so well established
that any alterations would be disruptive and costly.

Subject Coverage

A census of population is a general-purpose survey that
must meet many different needs. Although the amount of
probing it can do on anyone topic is necessarily lim
ited, many censuses provide useful data about the ferti
lity of the population. As was pointed out above, a cen
sus is a less satisfactory source of information about
mortality than other methods (except about child mortal
ity, if certain questions are included). The fact that
it is intended to cover every area within the country
means also that the data it collects can serve as a basis
for studying regional, rural-urban, ethnic, or social
class variations in fertility and the reasons that these
variations occur. Comparison with previous censuses,
when they exist, can supply information concerning long
range trends in fertility and mortality. The broad scope
of a census may also provide the basis for studies of in
terrelations between fertility and the other character
istics of the population, such as education, labor force
participation, household 'relationship, rural-urban resi
dence, and others. Studies of the interrelationships
between child mortality and these other characteristics
are also possible.

For censuses to provide the data for these studies, it
is essential that a small set of questions on fertilit~'

and child mortality be asked of all women aged 15 and
over regardless of marital status (except where cultural
constraints make it impossible to ask women who have
never been married whether they have had any children).
The set includes three basic questions: Of the children
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you have ever born alive, how many are still living at
home with you? Of the children you have ever born alive,
how many are still alive but living elsewhere? Of the
children you have ever born alive, how many have died?
Ideally these questions should be asked for children of
each sex, because that not only provides data for
estimating child mortality by sex but may also reveal
patterns of error. This may not always be possible in
censuses, which must cover many topics in limited scope,
but most surveys can include questions about both male
and female children and should do so.

Civil registration systems are oriented to providing
information for legal and administrative uses. As a re
sult, the variety of information requested by those sys
tems tends to be somewhat restricted, although some items
desired by health authorities are often included, for
example: where a birth occurred (home, maternity center,
hospital); who delivered the woman of her baby (tradi
tional midwife, trained midwife, physician, etc.) J and
the extent of medical attention received prior to a birth
or death. In some instances, civil registration records
have been used to secure indirectly social and economic
information related to births and deaths by using the
registered birth or death as the initial information
leading to an interview in the household that has experi
enced the event. For example, a special survey of health
and infant care and feeding may use a sample based on
births in selected areas of a country during a specified
time period.

Civil registration systems also collect some informa
tion very useful in the estimation of fertility and mor
tality and in the analysis of the determinants of ferti
lity and mortality. For example, as health systems
develop and as information on causes of death are included
in death registration records, the civil registration
system provides information for the study of differential
causes of death by age and sex, among regions, and, even
tually, over time. Fertility analysis is possible when
birth registration includes data on age of mother, mari
tal status, duration of marriage, parity, time elapsed
since previous pregnancy ended, and in some cases, on
ethnic Characteristics and educational attainment of the
mother and father, all among regions and over time. Thus
a well-functioning civil registration system can provide
a large body of information for planners and others who
want to study fertility and mortality levels and trends.
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In a sample survey focused on fertility, a significant
portion of the total interview time is naturally devoted
to questions relating to fertility, including marriage
and pregnancy histories, prenatal care, knowledge and
practice of contraception, sterilization, and, in some
settings, abortion. The survey questionnaire can include
items on attitudes toward family size. It can also in
clude questions that can be used for the investigation of
differences in family size of mothers in relation to
where they grew up, the number of siblings they had, and
other background characteristics.

In a sample survey on fertility, the respondent is or
dinarily asked to report on his or her own experience or
attitudes. In contrast, a census interview is often con
ducted by proxy, with one person reporting for all mem
bers of the household. Self reporting is generally more
accurate than proxy reporting, especially when the ques
tions deal with information that may not be well known by
others, as is the case with fertility. While proxy re
porting is cheaper and generally provides a higher re
sponse rate than self reporting, both the variety and de
tail of questions that can be asked and the accuracy of
the responses are less than for self reporting. Further
more, because the time required to plan and complete a
sample survey is ordinarily much shorter than that re
quired for a census and because a survey requires fewer
resources than a census, surveys are conducted more fre
quently, thus providing a more up-to-date basis for mea
suring current levels and recent trends.

The conditions and the auspices under which informa
tion is solicited affect not only the response rate but
also the appropriateness of certain questions and peo
ple's willingness to answer them accurately or at all.
Both censuses and civil registration systems usually
are conducted in accordance with laws that require the
respondents to answer fully and to the best of their
ability. Sample surveys,' on the other hand, are more
often conducted on the basis of voluntary participation,
which gives the respondent the right to refuse to answer
any or all of the questions. Items that are considered
sensitive may not be included in a census questionnaire
but be included among the questions in a survey: for
example, questions on contraceptive practice or on abor
tion.

Frequently the information collected in surveys of
fertility and mortality is not completely analyzed. In
some cases very little information is provided to planners
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even though quite detailed sUbject matter has been col
lected. When planning surveys, more attention should be
given to the personnel and budgetary requirements for
tabulation, analysis, and publication of the data col
lected. One of the most effective ways of having the
results of all data collection systems fully analyzed is
to make the data available (after a suitable time lapse)
to the scientific and academic communities. Users' sam
ples of censuses and data tapes containing survey results
are particularly desirable forms of data for diffusion.
In addition, the archival conservation of data sets be
yond their immediate use by governments is necessary for
future data analysis, especially for research on and
analysis of population trends.

Errors

An error-free statistical undertaking has not yet been
invented. Every effort to collect data is subject to a
number of errors: mistakes made by the designer, inter
viewer, or respondent; mistakes made at various stages of
processing; mistakes in printing; and errors in the geo
graphic work underlying a census or a sample survey.
Careful training and supervision and the following of
quality-control procedures at each step can SUbstantially
reduce the frequency of errors, but since it is impos
sible to eliminate such errors completely, it is not
worth the cost and effort to attempt to do so. However,
it is essential to identify and measure as well as possi
ble what such errors are and what effects they have on
the final results. Without information on limitations of
the data, planners and other users of the data may be led
to erroneous conclusions: for example, concluding that
there has recently been a large decline in fertility when
in fact no decline or a much smaller decline has occurred.

Age is a particularly critical item that is subject to
error. In any analysis of fertility, the age of the
mother is of primary significance; in analyses of mortal
ity, the age of the decedent is important. (For some es
timation procedures, the age of the respondent who is re
porting whether or not a parent or spouse is still living
can be used for analyzing mortality.) However, errors in
age reporting are widespread, especially in the many
cultures for which the measurement of age does not have
the significance that is taken for granted in western
and some East Asian societies. Ingenious approaches have
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been developed to overcome the difficulty of dating events
according to a conventional calendar, but results have
been mixed. Age data often require some adjustment be
fore they can be safely used in demographic analysis.
Statisticians and demographers trained in such adjustment
procedures are an essential part of any data collecting
effort, in both the planning and analytical stages. (For
an in-depth discussion of the problem of age misreporting,
see Ewbank (198l)J for a detailed description of adjust
ment and estimation procedures that can be applied to
faulty demographic data, see Hill et ale (1981).)

In censuses and universal civil registration systems,
the results are not subject to sampling errors because
the entire population is included. Results of sample
surveys, however, are subject to sampling errors, and
these may be especially large when detailed cross
classifications are undertaken. Sampling errors can be
calculated and should always be made available with the
survey results. They form an integral part of the total
error, which must be recognized in any analytical or
interpretive use of tabulated data--whether from a
census, a sample survey, or a registration system.

A second major source of error is bias, which affects
censuses and civil registration systems as well as sur
veys. Biases refer to systematic errors that affect any
data collection process operating under specified design
conditions with the same constant error. Examples in
clude noncoverage or consistent under reporting of infant
deaths or other vital. eventsJ some average understatement
of abortion among a particular set of interviewers in a
surveYJ consistent miswording of certain questions through
questionnaire design or by some interviewers so that re
plies do not really respond to the questions on the ques
tionnaireJ telescoping of events in timeJ coding or pro
gramming errors that assign persons of ·unknown· ages to
the age group 85 and olderJ and so on. The values of
biases remain largely unknown, unless measured by methods
external to the census, registration system, or survey.
Because errors resulting from bias may be substantial,
attempts should be made to estimate their magnitude or at
least to recognize their existence and possible effects
on measures of fertility and mortality.

Data from civil registration systems in developing
nations are affected by one major type of error: in many
of these countries the registration is currently incom
plete. Indirect estimation teChniques frequently make it
possible to make adjustments and base estimates on data
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from the vital events that ~ registered, but the degree
to which civil registration data can be used in estima
tion will increase as this major source of error
decreases.

Two other types of errors are unique to civil regis
tration systems. The first type of error concerns the
need for careful distinction between place of residence
of the person experiencing an event and the place where
that event is registered. For example, a seemingly high
death rate in a city may be due to the practice of regis
tering deaths by place of occurrence coupled with the
existence in that city of a major hospital that attracts
patients from surrounding rural areas, especially persons
who are near death. Similarly, errors arise when a sys
tem tabulates births by place of occurrence and there is
the practice of city women returning to their villages of
origin to give birth or of rural women going to city
maternity facilities to give birth. These situations
lead to an overestimate of rural fertility, an over
estimate of urban fertility, or some combination of these
and other errors.

The second type of error concerns the assigning of an
event to a specific period of time. In some countries,
many registrations, especially of births, are delayed,
other events may never be registered at all. This can
lead to errors in several ways. When a birth is followed
by the early death of the infant, the parents may not
bother to register either event. Or a birth may be reg
istered only at the time a birth certificate is needed,
such as for entrance to school, usually five or more years
after the birth. If all births are tabulated by the year
of registration, the data for any given year will include
some births that occurred in previous years; there will
also be missing events that may be registered in the
future and events that may never be registered. Delayed
registrations may be so large a proportion of the events
that are registered in anyone period that they affect
all efforts to analyze trends over time.

Costs

It is difficult to estimate precisely the costs of col
lecting data on fertility or mortality. In the case of a
census, those data constitute only a small fraction of
the total cost of the census. The costs of a sample sur
vey devoted entirely to fertility or mortality (or both)
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can be computed fairly easily, but such estimates become
trickier when a survey is conducted at the same time as
other data collection efforts and the costs are being
shared with some other operation. Joint costs are likely
to be especially troublesome in assessing the costs of a
registration system. The fact that all levels of govern
ment are involved in this activity makes it difficult to
allocate costs precisely, and the fact that the registra
tion serves chiefly legal and administrative purposes
makes it difficult to assign costs to the data's use for
statistical purposes. (Fbr a more detailed discussion of
costs, see Chapter 1 in National Research Council (1981).)

In addition to the administrative and labor costs of
gathering statistics, there are social costs that any
data collection system places on the public, especially
on the respondents who are asked to supply the informa
tion. Successful collection of data depends on public
cooperation. If the public willingness to supply infor
mation is overtaxed, it can affect all data gathering.
While public willingness has not yet become an issue in
most less-developed countries, it is a constraint in some
developed countries in the implementation of censuses and
surveys. On the positive side, there are social benefits:
censuses, civil registration systems, and surveys provide
information useful for businesses, various levels of gov
ernment, organizations, and for research. In addition,
civil registration systems create documents that are val
uable to the person to whom the document relates or to
other people closely associated with that person.

CONCLUSIONS

Accurate statistics are essential to any government and
to the society that government serves. In many develop
ing countries, reliable population data are still not
available despite the fact that the need for accurate
data is great in all nations. For example, in Bangladesh
severe consequences may result from even a small miscal
culation in food production statistics or ignorance of
the true size of the population in a region.

Methods for collecting adequate data are available,
and while they may appear to increase the costs of policy
making, one must weigh those costs against the costs in
curred when programs are undertaken on the basis of in
adequate or incorrect information. The institution of a
regular census, the operation of a civil registration
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system, and the efficient use of sample surveys are es
sential and complementary steps in constructing and main
taining a picture of a country's status and progress in
economic and social development. Rational, effective,
and efficient policy making and program administration
are enhanced by timely, reliable, and appropriate data.
To this end, three points merit emphasis.

First, in assessing data cOllection plans and results,
an understanding of technical issues is an essential com
plement to common sense and familiarity with the popula
tion to be studied.

Second, all data collection activities are affected by
errorS1 although some types of errors tend to cancel out,
others do not. The existence of errors in a body of data
does not render such data useless, but it does impose re
sponsibilities on those who produce and use the data.
The data producers should provide as much information as
possible about the type and size of errors affecting a
given set of data. The data users must take into account
the limitations in the data and examine the quality of
the data in terms of the specific use intended.
Identification of the causes, extent, and types of errors
can lead to reductions in the errors, to adjustments that
permit the construction of more reliable estimates of
fertility and mortality, and to modifications in the
future collection of fertility and mortality data.

Third, there are trade-offs concerning data collection
systems that take into account the uses of the data and
the resources required to collect them. As shown in
Table 1, in terms of their suitability for providing data
to estimate fertility and mortality, the performance of
each major data collection method is strong on some cri
teria but weak or moderate on others, which reveals the
essential complementarity of the systems. The extent to
which one data collection method can SUbstitute for ano
ther depends closely on such performance trade-offs. In
some cases and for some purposes such substitution is
possible: for example, incorporating questions on
children ever born and on children surviving into the
census questionnaire instead of conducting a special
survey. Substitution is not always possible, however:
for example, surveys usually cannot provide the local
area data that are available from a census, and censuses
do not provide individuals with legal documentation of
vital events as does a civil registration system.

Censuses, civil registration systems, and sample sur
veys will remain the essential tools for generating in-
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formation on the levels and trends of fertility and mor
tality. Knowledge of the strengths and weaknesses of
each system, what each requires to operate efficiently,
and what each can contribute to the estimation of ferti
lity and mortality will enable administrators and policy
makers to make more efficient and effective use of the
data generated from all three methods.
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