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Preface

The first set of principles and recommendations for population and housing censuses was issued in 1958 at the
request of the Statistical Commission of the United Nations in response to a need for developing international
standards and as a cornerstone of the first World Programme on Population and Housing Censuses.

Over the years, the United Nations Statistics Division has played a pivotal role in the coordination of the World
Programme by issuing and revising international recommendation, providing technical assistance to countries in
census operations, and compiling and disseminating census results from countries or areas. The last global census
recommendations were published in 1998 under the title Principles and Recommendations for Population and
Housing Censuses, Revision 1 .

For the 2010 World Programme on Population and Housing Censuses, the Statistical Commission, at its thirty-
sixth session, requested that the United Nations Statistics Division, through the United Nations Expert Group on the
2010 World Programme on Population and Housing Censuses, proceed with its work on the revision and update of
Principles and Recommendations for Population and Housing Censuses.

The 2020 Population and Housing Census coincides with the Post 2015 Agenda which aims to locate
sustainable development at the centre, leaving no-one behind, ensuring accountable and just systems of government,
creating jobs and inclusive growth. The youth and future generations to come can be inspired and be convinced that
a different and better world is within their reach. Will the 2020 Population and Housing census mobilize social
compact and social solidarity to achieve a better life for all. This vision must drive a different agenda in conducting
the next round of population and housing censuses and mobilise countries towards a better life for all. The 2020
Round of Population and housing census affords the opportunity that Statistics drive Transparency, Accountability,
Results and Transformation.

A census undertaking in the 2010 Round of Population and Housing Censuses increasingly became different
from those undertaken in the preceding decades and the 2020 Round and subsequent ones are poised to be
dramatically different. The 2020 Round of Population census is the sixth round of world censuses. The difference in
this round is not so much about what a census provides in the form of results, (which in the main are small area
statistics that enable planning where it really counts), but it is in the way the planning is undertaken, implementation
executed and dissemination of the results made possible that responds to the development planning needs of
countries. For instance a 21st Century citizen is a member of an information society who expects results
instantaneously to an information question. They expect in their information arsenal precision of geographic
location and portability of information. This shift in expectations and ability to participate in the creation of the
commons poses the biggest threat to a 21st Century State that has responsibility for organising and dispensing goods
and services to an increasingly demanding information society and citizenry.

The biggest challenge is on how the information is harvested from citizens as well as how privacy is protected.
This challenge imposes a paradigm shift in undertaking censuses in the way we knew them for the past century.
Whilst the challenge is momentous, there are practices demonstrating that the barrier of collection can be solved.
The Scandinavian countries have been trailblazers in resolving what the bulk of the world is faced with.

Given the context the task of mobilizing society to know, understand, participate in the production and
utilization of the information is a task of immense proportions. Positioning the essence of the results and making
their value visible amidst competing information products and services is no small task. Selecting the topics that are
meaningful to society and convincing them to participate is a task that cannot be relegated but is central to the
futures and survival of the globe and society.
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Introduction

The most important capital a society can have is human capital. Assessing the quantity and quality of this
capital at small area, regional and national levels is an essential component of modern government.

Aside from the answer to the question “How many are we?” there is also a need to provide an answer to
“Who are we?” in terms of age, sex, education, occupation, economic activity and other crucial characteristics, as
well as to “Where do we live?” in terms of housing, access to water, availability of essential facilities, and access to
the Internet. The answers to these questions provide a numerical profile of a nation which is the sine qua non of
evidence-based decision-making at all levels, and is indispensable for monitoring universally recognized and
internationally adopted Millennium Development Goals.

Some nations are capable of generating this numerical profile for small areas from administrative records or
through a combination of data sources. The vast majority of countries, however, produce these data on population
and housing by conducting a traditional census, which in principle entails canvassing the entire country, reaching
every single household and collecting information on all individuals within a brief stipulated period.

The traditional census is among the most complex and massive peacetime exercises a nation undertakes. It
requires mapping the entire country, mobilizing and training an army of enumerators, conducting a massive public
campaign, canvassing all households, collecting individual information, compiling vast amounts of completed
questionnaires, and analysing and disseminating the data.

NSO's traditionally are about the production of statistics and associated statistical outputs and less concerned
about utilisation. In recent times, more focus has been placed on dissemination of data which is a positive step
towards meeting stakeholder needs. While this is a positive move in shaping the statistical value chain, it still falls
far short of the necessary emphasis on utilisation of data. Starting with use in mind, necessarily creates a paradigm
shift in the statistical value chain making statistical organisations, guarantors of use. It defines the role of statistics,
not only as a decision support system, but accords a higher order definition at an outcomes and societal impact level.

In most cases, a traditional census is an opportunity for mobilizing the country and making statistical activity
visible. For many people the census may be the only time that the State reaches them and asks them a question. In
addition, successfully conducting a census becomes a matter of national pride for many countries.

Ensuring confidentiality is crucial for the census to succeed. Thus, it has to be made clear that the only reason
for collecting individual data is for the production of statistics and that there will be no dissemination of individual
information or any non-statistical linkage with existing records in other government databases and data collections.
Indeed, principle 6 of the Fundamental Principles of Official Statistics states: Individual data collected by statistical
agencies for statistical compilation, whether they refer to natural or legal persons, are to be strictly confidential and
used exclusively for statistical purposes.

The United Nations recommends that all countries or areas of the world produce detailed population and
housing statistics for small area domains at least once in the period 2005-2014, around the year 2010. For most
nations that means conducting a traditional census, and the present revision of the Principles and Recommendations
for Population and Housing Censuses thus focuses on the traditional census while also describing other approaches
for generating reliable statistics on population and housing.

The population and housing census represents one of the pillars for data collection on the number and
characteristics of the population of a country. The population and housing census is part of an integrated national
statistical system, which may include other censuses (for example, agriculture), surveys, registers and administrative
files. It provides, at regular intervals, the benchmark for population count at national and local levels. For small
geographical areas or sub-populations, it may represent the only source of information for certain social,
demographic and economic characteristics. For many countries the census also provides a solid framework to
develop sampling frames.



Part I — Operational aspects of population and
housing censuses



1. Essential roles of the census

1.1. Evidence-based decision-making is a universally recognized paradigm of efficient management of economic
and social affairs and of overall effective governing of societies today. Generating relevant, accurate and timely
statistics is a sine qua non of this model; producing detailed statistics for small areas and small population groups is
its foundation. The role of the population and housing census is to collect, process and disseminate such small area
detailed statistics on population, its composition, characteristics, spatial distribution and organization (families and
households). Censuses are conducted periodically in the majority of the countries in the world; they have been
promoted internationally since the end of the nineteenth century, when the International Statistical Congress
recommended that all countries in the world conduct them. Since 1958, the United Nations has also been actively
promoting the population and housing census by compiling the principles and recommendations for population and
housing censuses.

1.2. While the roles of the population and housing census are many and will be elaborated in detail throughout the
present revision of Principles and Recommendations for Population and Housing Censuses, several of the essential
roles are listed below:

(a) The population and housing census plays an essential role in public administration. The results of a
census are used as a critical reference to ensure equity in distribution of wealth, government services and
representation nationwide: distributing and allocating government funds among various regions and districts for
education, health services, delineating electoral districts at the national and local levels, and measuring the impact of
industrial development, to name a few. Establishing a public consensus on priorities would be almost impossible to
achieve if it were not built on census counts. A wide range of other users, including the corporate sector, academia,
civil society and individuals, make use of census outputs, as described in paragraph 1.23;

(b) The census also plays an essential role in all elements of the national statistical system, including the
economic and social components. Census statistics are used as benchmarks for statistical compilation or as a
sampling frame for sample surveys. Today, the national statistical system of almost every country relies on sample
surveys for efficient and reliable data collection. Without the sampling frame and population benchmarks derived
from the population and housing census, the national statistical system would face difficulties in providing reliable
official statistics for use by the Government and the general public;

(c) The basic feature of the census is to generate statistics on small areas and small population groups with
no/minimum sampling errors. While the statistics on the small areas are useful in their own right, they are important
because they can be used to produce statistics on any geographical unit with arbitrary boundaries. For example, in
planning the location of a school, it is necessary to have the data on the distribution of school-age children by school
area, which may not necessarily be equal to the administrative area units. Similarly, small area data from the census
can be combined to approximate natural regions (for example, watersheds or vegetation zones) which do not follow
administrative boundaries. Since census data can be tabulated for any geographical unit, it is possible to provide the
required statistics in remarkably flexible manner. This versatile feature of the census is also invaluable for use in the
private sector for applications such as business planning and market analyses;

(d) The census results are used as a benchmark for research and analysis. Population projections are one of
the most important analytical outputs based on census data; future population projections are crucial for all segments
of the public and private sectors.

1.3. In addition to the roles outlined above, it is critically important to produce detailed statistics for small areas and
small population groups as a building block for efficient governance at all levels. For a vast majority of nations the
method of choice for assembling this building block will be by conducting a population and housing census through
universal and simultaneous individual enumeration of each individual within the nation’s boundaries. Some nations
will adopt alternative approaches; yet, all of these methods must result in identical outputs: detailed statistics for
small areas and small population groups at the same moment in time.



IL. Definitions, essential features and uses of population and housing censuses

A. Definitions

1. Population census

1.4. A population census is the total process of collecting, compiling, evaluating, analysing and publishing or
otherwise disseminating demographic, economic and social data at the smallest geographical level appropriate
pertaining, at a specified time, to all persons in a country or in a well-delimited part of a country.

1.5. Population is basic to the production and distribution of material wealth. In order to plan for, and implement,
economic and social development, administrative activity or scientific research, it is necessary to have reliable and
detailed data on the size, distribution and composition of population. The population census is a primary source of
these basic benchmark statistics, covering not only the settled population but also homeless persons and nomadic
groups. Data from population censuses should allow presentation and analysis in terms of statistics on persons and
households and for a wide variety of geographical units, ranging from the country as a whole to individual small
localities or city blocks.

2.Housing census

1.6. A housing census is the total process of collecting, compiling, evaluating, analysing and publishing or otherwise
disseminating statistical data relating to the number and condition of housing units and facilities as available to the
households pertaining, at a specified time, to all living quarters' and occupants thereof in a country or in a well-
delimited part of a country.

1.7. The census must provide information on the supply of housing units together with information on the structural
characteristics and facilities that have a bearing upon the maintenance of privacy and health and the development of
normal family living conditions. Sufficient demographic, social and economic data concerning the occupants must
be collected to furnish a description of housing conditions and also to provide basic data for analysing the causes of
housing deficiencies and for studying possibilities for remedial action. In this connection, data obtained as part of
the population census, including data on homeless persons, are oftenused in the presentation and analysis of the
results of the housing census, if both operations are conducted together or there is a link between them..

B. Essential features

1.8. The essential features of population and housing censuses are individual enumeration, universality within a
defined territory, simultaneity, defined periodicity and small area statistics.

1. Individual enumeration

1.9. The term "census" implies that each individual and each set of living quarters is enumerated separately and that
the characteristics thereof are separately recorded. Only by this procedure can the data on the various characteristics
be cross-classified. The requirement of individual enumeration can be met by the collection of information in the
field, by the use of information contained in an appropriate administrative register or set of registers, or by a
combination of these methods.

2. Universality within a defined territory
1.10.  The census should cover a precisely defined territory (for example, the entire country or a well-delimited

part of it). The population census should include every person present and/or residing within its scope, depending
upon the type of population count required. The housing census should include every set of living quarters

' For the definition of "living quarters", see para. 2.412.



irrespective of type. This does not preclude the use of sampling techniques for obtaining data on specified
characteristics, provided that the sample design is consistent with the size of the areas for which the data are to be
tabulated and the degree of detail in the cross-tabulations to be made.

3. Simultaneity

1.11.  Each person and each set of living quarters should be enumerated as of the same well-defined point in time
and the data collected should refer to a well-defined reference period. The time-reference period need not, however,
be identical for all of the data collected. For most of the data, it will be the day of the census; in some instances, it
may be a period prior to the census.

4. Defined periodicity

1.12.Censuses should be taken at regular intervals so that comparable information is made available in a fixed se-
quence. A series of censuses makes it possible to appraise the past, accurately describe the present and estimate the
future. It is recommended that a national census be taken at least every 10 years. Some countries may find it
necessary to carry out censuses more frequently because of the rapidity of major changes in their population and/or
its housing circumstances.

5. Small area statistics

1.12a. The census should produce data on the number and characteristics of the population and housing units down
to the lowest appropriate geographical level, compatible with national circumstance, and for small population group
with protecting individual confidentiality.

1.13.  The census data of any country are of greater value nationally, regionally and internationally if they can be
compared with the results of censuses of other countries that were taken at approximately the same time. Therefore,
countries may wish to undertake a census in years ending in “0” or at a time as near to those years as possible. It is
obvious, however, that legal, administrative, financial and other considerations often make it inadvisable for a
country to adhere to a standard international pattern in the timing of its censuses. In fixing a census date, therefore,
such national factors should be given greater weight than the desirability of international simultaneity.

C. Strategic objectives

1.14.  The development of plans for a census should include the early preparation of a set of strategic aims and
objectives that may be used to guide the implementation of the plans, set standards and form a set of benchmarks
against which outcomes can be assessed to help determine the success of the census. Ideally, the starting point for
developing these objectives would lie in combining information derived from evaluating previous census
experience, from understanding user requirements for information from the census and from assessing changes in
both society and technology. In practice, some of this information is difficult to obtain and often provides
conflicting guidance. Nevertheless, such objectives can be used to assist in planning major elements of the process.
Although the strategic objectives of the census will be specific to individual countries and will differ according to
local circumstances, they can be described under the headings census content, impact on the public and on the
census staff, production of census results, and cost-effectiveness.

1.15.  Census content. The aim is to ensure that the topics are appropriate for meeting the demonstrated
requirements of users, taking into account considerations of cost-effectiveness, , human resources, time availability
and respondent burden. Subsidiary objectives under this element relate to (a) suitable consultation with existing and
potential users at all stages, (b) establishment of measurable standards of reliability incorporating user views on
priorities, and (c) adequate testing of new topics to ensure successful collection and production of reliable results.

1.16.  Impact on the public and on the census staff. The aim is to ensure that all the aspects of collection
operations and the dissemination of results are acceptable to the public and fully comply with legal and ethical
standards for protecting the confidentiality of individual responses. The public should be fully informed about
census objectives, content and methods, as well as about their rights and obligations with respect to the census.



Similarly, all census staff must be fully aware of their responsibilities. Subsidiary objectives include such issues as
(a) keeping completed forms and other records containing personal information secure and confidential, (b) ensuring
that public support for all aspects of the census is as strong as possible, and (c) producing requested customized
output in a manner consistent with preventing disclosure of personal information, adhering to established reliability
standards for the release of data, and implementing policies designed to safeguard the access of all users to census
results.

1.17.  Production of census results. The aim is to deliver census products and services and to meet legal
obligations and users' needs with stated quality standards and a predetermined timetable. Subsidiary objectives
include (a) producing outputs with a minimum of error suitable for the purposes for which the data are to be used,
(b) providing standard outputs for the main results and services for customized output, (c) providing access to
output, (d) using geographical bases appropriate for collecting and referencing data for output, (e) improving
methods of enumeration, particularly in difficult areas so as to reduce levels of undercoverage and response error, (f)
improving methods of evaluation and the means to convey findings to users, and (g) developing a measure of
quality and targets.

1.18.  Cost-effectiveness. The aim is to plan and carry out a census as inexpensively as possible in a manner
consistent with the content and quality requirements considering methodological necessities. Subsidiary objectives
relate to (a) using data collection approaches and related technologies to keep collection costs to a minimum, b)
capturing data more cost-effectively, c) using efficient, speedy and reliable processing systems that are optimal,
(d)contracting out appropriate parts of the operation where this would be both cost-effective and consistent with the
other strategic objectives, particularly the need to retain public confidence in the confidentiality of individual
responses, (¢) exploring possible sources of alternative funding and, if appropriate, developing proposals for cost
recovery and income-generation, and (f) using development resources efficiently to develop prototype systems that
can accommodate change and give "value for the money" in the final systems.

1.19.  These objectives can be used as benchmarks to assess user requirements and may also be built into
appraisal systems which, with suitable weighting, can be used to compare and review options.

D. Uses in an integrated programme of data collection and compilation

1.20.  Population and housing censuses are a principal means of collecting basic population and housing statistics
as part of an integrated programme of data collection and compilation aimed at providing a comprehensive source of
statistical information for economic and social development planning, administration, assessing conditions in
human settlements, for research and for commercial and other uses.

1.21.  The value of either a population or a housing census is increased if the results can be employed together
with the results of other investigations, as in the use of the census data as a basis or benchmark for current statistics,
and if it can furnish the information needed for conducting other statistical investigations. It can, for example,
provide a statistical frame for other censuses or sample surveys. The population census is also important in
developing the population estimates needed to calculate vital rates from civil registration data (see paras. 1.55 -
1.57). In addition, these censuses are a major source of data used in official compilations of social indicators,
particularly on topics that usually change slowly over time.” The purposes of a continuing coordinated programme
of data collection and compilation can best be served, therefore, if the relationship among the population census, the
housing census and other statistical investigations is considered when census planning is under way and if provision
is made for facilitating the joint use of the census and its results in connection with such investigations. The use of
consistent concepts and definitions throughout an integrated programme of data collection and compilation is
essential if the advantages of these relationships are to be fully realized. Of course, census-type information can
also be derived from population registers and also can be estimated from sample surveys without undertaking a

2 See, for example, Handbook on Social Indicators, Studies in Methods, No. 49 (United Nations publication, Sales No. E. 89.XVIL.6).



complete enumeration. These alternative data sources are presented under “Census methodology” in paragraphs
1.58-1.61h.

1.22. A population and housing census also serves as the logical starting place for work on the organization and
construction of a computerized statistical database to serve continuing national and local needs for data in the
intercensal period.’

1. Uses of population censuses

(a)  Uses for policymaking, planning and administrative purposes

1.23.  The fundamental purpose of the population census is to provide the facts essential to governmental
policymaking, planning and administration. Information on the size, distribution and characteristics of a country’s
population is essential for describing and assessing its economic, social and demographic circumstances and for
developing sound policies and programmes aimed at fostering the welfare of a country and its population. The
population census, by providing comparable basic statistics for a country as a whole and for each administrative unit
locality and small areas therein, can make an important contribution to the overall planning process and the
management of national affairs. Population censuses in many countries also represent the very foundation of their
national statistical systems, with census data providing important baseline data for policy development and planning,
for managing and evaluating programme activities across a broad range of sectoral applications, and for monitoring
overall development progress. An emerging use for census data is the assessment of good governance by civil
society groups. The performance of a democratically elected Government in improving the welfare of its citizenry
can be monitored from one census to the other by ordinary citizens through the widespread and timely dissemination
of census results. On the international front, the declaration of internationally agreed development goals and the
focus on poverty eradication with the formulation of poverty reduction strategy papers have created a huge demand
for periodic, regular and timely data for the monitoring and evaluation of such programmes. The census is helping to
provide such data. Further and more specific examples and applications are given, along with references to
appropriate manuals and guidelines, in part three, chapter IX.

1.24.  Population censuses serve many planning needs by providing statistical information on demographic,
human settlements, social and economic issues for local, national, regional and international purposes. For example,
population censuses provide basic information for the preparation of population estimates/projections and detailed
demographic and socio-economic analysis of the population. The census also provides data for the calculation of
social indicators, particularly those that may be observed infrequently because they measure phenomena that change
slowly over time, and those that are needed for small areas or small population groups.

1.25.  One of the basic administrative uses of census data is in the creation or demarcation of new territorial
divisions, for political or administrative reasons. Detailed information on the geographical distribution of the
population is indispensable for this purpose. Certain aspects of the legal or administrative status of territorial
divisions may also depend on the size and characteristics of their populations, for example, whether a previously
rural area is now to be declared as urban.

(b) Uses for research purposes

1.26.  In addition to serving specific governmental policy purposes, the population census provides indispensable
data for the scientific analysis and appraisal of the composition, distribution and past and prospective growth of the
population. The changing patterns of urban/rural concentration, the development of urbanized areas, the
geographical distribution of the population according to such variables as occupation and education, the evolution of
the sex and age structure of the population, and the mortality and fertility differentials for various population groups,

* For a fuller discussion of many of the technical and policy issues that arise in the construction and use of integrated statistical
databases, see The Development of Integrated Data Bases for Social, Economic and Demographic Statistics, Studies in Methods, No.
27 (United Nations publication, Sales No. E.79.XVII.14).



as well as the economic and social characteristics of the population and the labour force, are questions of scientific
interest that are of importance both to pure research and for solving practical problems of industrial and commercial
growth and management.

() Uses for business, industry and labour

1.27.  In addition to those uses given above, the census has many important uses for individuals and institutions in
business, industry and labour. Reliable estimates of consumer demand for an ever-expanding variety of goods and
services depend on accurate information on the size of the population in subnational areas and its distribution at least
by sex and age, since these characteristics heavily influence the demand for housing, furnishings, food, clothing,
recreational facilities, medical supplies and so forth. Furthermore, the census can be used to generate statistics on
the size and characteristics of the supply of labour needed for the production and distribution of such commodities
and services in conformity with International Labour Organization (ILO) Convention 160. Such statistics on the
local availability of labour may be important in determining the location and organization of enterprises.

(d) Uses for electoral boundary delimitation

1.28. A compelling use of census data is in the redrawing of electoral constituency boundaries in most countries.
This is often enshrined in the country’s constitution and provides a legal basis for census taking. The current
distribution of a country’s population is thereby used to assign the number of elected officials who will represent
people in the country’s legislature.

(e) Use as a sampling frame for surveys

1.29.  Population censuses constitute the principal source of records for use as a sampling frame for surveys,
during the intercensal years, on such topics as the labour force, fertility, and migration histories.

2. Uses of housing censuses
(a) Uses for development of benchmark housing statistics

1.30.  The housing census produces benchmark statistics on the current housing situation and is vital for
developing national housing and human settlements programmes. The housing census is also valuable for providing
the sampling frame for special housing and related surveys during the intercensal years.

1.31.  Housing benchmark statistics are also critical for emergency planning for response to natural hazards (such
as destructive storms, earthquakes, tsunami, and fires), or post-conflict situations. Following such situations, these
statistics can be used to estimate the numbers of people and structures affected, the need for emergency response,
and reconstruction requirements.

1.32.  National statistical services would need to develop, from housing censuses, the sort of benchmark statistics
in housing that could be supplemented by current building and construction statistics and would provide a
continuous up-to-date picture of the housing position needed for the consideration of housing programmes. Since
not all the basic information required to assess housing needs or to formulate housing programmes can be obtained
through a housing census, additional data must be obtained through the population census, special housing surveys
and environmental surveys, and from vital statistics, economic statistics and so forth; but data obtained from the
housing census will constitute the basic framework within which the estimates are made, indices computed and
further statistical inquiries planned.

1.33.  When population and housing censuses are carried out as a single operation or independently but in a well-
coordinated fashion, the combined information provided is of much higher value since the essential features of both
censuses are interrelated.  The information on housing censuses may be analysed in association with the
demographic and socio-economic condition of the occupants and, similarly, the demographic characteristics of the
population may be analysed in association with the data on housing conditions.



(b) Uses for the formulation of housing policy and programmes

1.34.  The formulation of housing policy and programmes represents one of the principal uses of housing census
data. Housing policy is normally influenced by social and economic as well as political considerations and available
factual data concerning the housing situation provide objective criteria, which it is important for policymakers to
take into account.

1.35.  In most countries, housing programmes encompass both governmental and private activity. The data
derived from a housing census are used by governmental authorities for making an analysis or diagnosis of the
housing situation. Housing conditions are analysed in quantitative and qualitative terms and data from previous
censuses are used to indicate the changes in the housing situation that have occurred during the intercensal periods;
the housing deficit and future housing requirements are estimated and compared with the rates of dwelling
production being attained; the characteristics of the households in need of housing are considered in relation to the
availability and cost of housing. As part of overall development plans, such an analysis is necessary for the
formulation of national housing programmes and for their execution.

1.36.  Commercial users also study housing census data. Those engaged by the construction industry as well as
financing institutions and manufacturers of housing fixtures and equipment and household appliances assess the
possible demand for housing and perceive the scope of their activities within the overall programme.

() Assessment of the quality of housing

1.37.  The materials used for the construction of housing units (roof, walls, floor) are a significant pointer to the
quality of life in different parts of a country. Trends indicated by census data with regard to the type of housing
materials can show improvements in the welfare of the citizenry, as the percentage of poor quality or slum-like
housing facilities is decreased.

3. Relationship between the population census and the housing census

1.38.  An especially close association exists between population censuses and housing censuses. The two
censuses may constitute one statistical operation or they may be two separate but well-coordinated activities, but in
either case they should never be considered completely independently of each other because essential elements of
each census are common to both. For example, an essential feature of a population census is the identification of
each occupied set of living quarters and of the persons living therein, and an essential feature of a housing census is
the collection of information on the characteristics of each set of living quarters in association with the number and
characteristics of its occupants.

1.39.  In many countries, the population and housing censuses are taken concurrently, often with the use of a
single schedule. In this way, the information on population and living quarters can be more readily matched,
processing is facilitated and extensive analysis can be carried out. This also makes it possible to relate to the
housing census data the information on demographic and economic characteristics of each household member that is
routinely collected in the population census.

1.40.  The advantages of simultaneous investigation may be offset to some extent by the additional burden on the
respondent and the enumerator resulting from the increased amount of information that must be collected at one
time. In countries where this is likely to be a serious problem, consideration might be given to collecting data for a
limited number of topics on the basis of a complete enumeration in the population and housing census, with more
complex data in both fields being collected on a sample basis only, either concurrently with or immediately
following the full enumeration. Alternatively, consideration might be given to carrying out the housing census as
part of the advance-listing operations of the population census.

1.41.  The relationship between the population and the housing census will affect the means by which data on
homeless persons are obtained. In the case of simultaneous censuses of population and housing, data on homeless
persons will be obtained as part of the population census. Where the housing census is carried out independently of



the population census, it may be necessary to try to enumerate homeless persons in the housing census. Information
collected from enumerating homeless persons may reflect, among other things, the magnitude of the housing
problem in a given locality.

4. Relationship of population and housing censuses to intercensal sample surveys

1.42.  The rapidity of current changes in the size and other characteristics of populations, and the demand for
additional detailed data on social and economic characteristics of population and housing characteristics that are not
appropriate for collection in a full-scale census, have brought about the need for continuing programmes of
intercensal household sampling surveys to collect current and detailed information on many topics.”

1.43.  The population and housing census can provide the frame for scientific sample design in connection with
such surveys (see paras. 1. 438-1.441); at the same time, it provides benchmark data for evaluating the
reasonableness of the overall survey results as well as a base against which changes in the characteristics
investigated in both inquiries can be measured. To permit comparison of census and survey results, the definitions
and classifications employed should be as nearly alike as possible, while remaining consistent with the aims of each
investigation. Because of the relative permanence of living quarters, the lists available from the housing census
(with suitable updating) may also provide a convenient frame for carrying out inquiries dealing with topics other
than population and housing.

5. Relationship of population and/or housing censuses to other types of censuses and other statistical
investigations

(a) Census of agriculture

1.44.  While the population and housing censuses have a close relationship, their relationship with the agricultural
census is less well defined. However, as the result of increasing integration within programmes of data collection,
the relationship between the population and housing census and the agricultural census is now far closer than in the
past and countries are increasingly looking at new ways to strengthen this relationship.

1.45.  One issue in relating the two censuses is that they use different units of enumeration. The unit of
enumeration in the agricultural census is the agricultural holding, which is the techno-economic unit of agricultural
production, while the unit of enumeration in the population census is the household and the individual within the
household. In many developing countries, however, most agricultural production activities are in the household
sector and households and agricultural holdings are very closely related, often in a one-to-one relationship.
Establishing links between the two censuses is particularly relevant for such countries.

1.46.  The agricultural census collects various household/individual data for members of the agricultural holder’s
household. The World Programme for the Census of Agriculture 2010, recommends the collection of data on
household size and limited data on demographic characteristics and economic activity of members of the holder's
household, as well as some limited information on persons working as employees on the holding. Users may find
some agricultural activity data from the agricultural census more comprehensive than from the population census
because the latter normally investigates only the principal economic activity of each person during a short time
reference period and this may not identify persons connected with agricultural activity on a seasonal or part-time
basis. On the other hand, the population census provides data on agricultural employment and agricultural
population, which is not available from the agricultural census because it only covers households associated with
agricultural holders. To get a complete picture, agricultural data users will need both agricultural census data and
population census data.

* Designing Household Survey Samples: Practical Guidelines No. 98 (United Nations publication, Sales No. E.06.XVIL.13).
> FAO (Food and Agriculture Organization of the United Nations) Statistical Development Series No. 11 (Rome, 2005).
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1.47.  In planning the population and housing census, every opportunity for developing the relationship between
this census and the agricultural census should be explored. This can take several forms. Definitions used in the
population and housing censuses should be compatible with those used in the agricultural census so that meaningful
comparisons can be made between the two data sets. The population and housing census can also be of use in the
preparation of the agricultural census, such as in the demarcation of enumeration areas, the preparation of the frame
for the agricultural census or, if applicable, the sample design.

1.48.  In planning the national census programme, consideration should be given to the possibility of collecting
additional agricultural information as part of the population and housing census exercise that would facilitate the
preparation of the frame of agricultural holdings in the household sector for a subsequent agricultural census. This
could be done as part of the pre-census cartographic work and/or listing exercise or by adding an additional question
to the census questionnaire. In the latter case, an additional item at the household level could be included on whether
any member of the household is engaged in own-account agricultural production activities. Alternatively, additional
data at the individual person level could be collected to identify persons involved in agricultural activities during a
longer period, such as a year. These new items are included in the principles and recommendations (see para. 2.381-
2.390). Where countries choose to adopt this approach of using the population and housing census to establish a
frame for the agricultural census, the agricultural census should be synchronized with the population and housing
census and conducted as soon as possible after the population and housing census, while the frame is still up to date.

1.49.  The opportunity for linking population and agricultural census data should also be explored. This could add
considerable analytical value to data sets from both censuses and save on data collection costs. Much of the
demographic and activity status data collected in the population census are also collected in the agricultural census.
If data from the two censuses could be linked, it would no longer be necessary to collect these data again in the
agricultural census.

1.50.  Some countries conduct the data collection for the population and agricultural censuses as a joint field
operation. Normally, each census retains its separate identity and uses its own questionnaire, but field operations are
synchronized so that the two data collections can be done at the same time by the same enumerators. Occasionally,
the two censuses are merged into one. This may have a number of advantages, but its effect on field operations and
data quality needs to be carefully considered.

(b) Census of establishments

1.51.  Although the collection of information on industrial and commercial establishments does not constitute a
part of the population census, some of the information that is collected regarding economic characteristics of
individuals can be used for preparing listings of the proprietors of such establishments and/or of the establishments
themselves. Experience shows that these listings can be used in a subsequent census of establishments or for
supplementing the registers of establishments maintained by most countries and utilized in their establishment
censuses. While most business registers cover at the least all establishments in which more than some minimum of
persons (usually 5 or 10) are employed, the population census can be used to collect basic information (volume,
activity and employment) of business establishments with employment below the minimum number of persons,
particularly those operated by self-employed persons. However, special care should be taken in the choice of the
unit of enumeration to ensure that there is no double counting of establishments owned by more than one
person/household. It is essential that the information from the population census be available and used shortly after
the enumeration is carried out because this information quickly can become outdated.

1.52.  The population census information needed for these purposes is the industry and the status (as employer,
employee, own-account worker and so on) of economically active persons, the name and address of their
establishment (if any) and (for employers) the number of employees. If all of this information appears in the census
questionnaire, the data for small employers and own-account workers can be extracted from the schedule or from the
processing documents after the enumeration. If only industry and status appear on the schedule, the remaining
information may be obtained from the desired group at the time of the population census enumeration and entered in
a separate schedule.
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(c) Census of buildings

1.53. It is necessary, as part of the housing census operation, to inquire whether or not all buildings (both
residential and non-residential) are occupied. Thus, it may be convenient to record basic information for all
buildings at the time of the housing census, even though detailed data may be collected only for those in which
housing units or other sets of living quarters are located. The comprehensive list thus obtained sometimes provides
the basis for a census of buildings, carried out concurrently with, or subsequent to, the housing census, or it may
provide for the identification of special types of buildings significant for other inquiries, such as the census of
establishments or the school census. If a listing of households is to be carried out before the actual enumeration, this
would be most ideal for carrying out such an exercise.

(d) System of current housing statistics

1.54.  Current housing statistics refer to housing activity. They reflect the number of dwellings constructed and
certain related information such as value, number of rooms, floor space, and so forth, as well as number of dwellings
destroyed or demolished. These data are usually obtained from a system of data collection based on the
administrative procedures required in connection with the activity in question. For example, construction statistics
may be derived from permits issued for the construction of dwellings, from records of dwelling starts or comple-
tions, or from certificates of occupancy. Statistics on dwellings destroyed may be obtained from the records
maintained for the levying of rates and the collection of taxes. Compiled monthly or quarterly, current housing
statistics reflect changes in the housing inventory and, although they may serve other purposes, they are also used to
update the benchmark data obtained from housing censuses.

(e) Civil registration and vital statistics

1.55.  Population census data serve as denominators for the computation of vital rates, especially rates specific for
characteristics normally investigated only at the time of the census. Conversely, census results, time-adjusted by
vital and migration statistics, can provide estimates of the future size, distribution and other characteristics of the
population of the total country and subnational areas. Furthermore, census data on fertility can provide a benchmark
check on the reliability of current birth statistics, and vice versa. It is consequently desirable that procedures for the
collection of population census data, vital statistics and migration statistics be closely coordinated with regard to
coverage, concepts, definitions, classifications and tabulations.

1.56. It may be noted that some countries have linked individual census returns for infants under one year of age
with birth registration reports for the year preceding the census date as a means of checking on the completeness of
one or the other type of investigation. Linkage of death reports with census returns has been used to compare the
information on characteristics of the deceased as reported in the two sources. While the many problems posed in the
past by the one-to-one matching of two types of records have not been entirely solved, their severity has been
mitigated by developments in computer technology. Before under-taking either of the procedures, however, coun-
tries should consider carefully the possible advantages of using household sample survey returns rather than census
returns in the operation. Moreover, such operations have to be carried out in complete accord with national laws and
policies governing the confidentiality of information obtained in the census if public confidence in the census is to
be maintained.

1.57.  In the establishment of a vital registration system, census results on the geographical distribution of the
population can be useful in the consideration of appropriate locations for registration offices.

E. Census methodology (NEW SECTION)

1.58. Summarizing the experiences of the previous population and housing census round, it became evident that a
number of countries were exploring the use of alternative methodologies in respect to the traditional census for
producing census statistics. The use of registers — primarily population registers - in combination with other sources
is being considered in a number of countries for the purpose of producing detailed small areas statistics on
population and housing, as well as the application of continuous surveys’ methodology for the same purpose.
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Furthermore, these alternatives to the traditional method of conducting population and housing censuses are
becoming more diverse in terms of developing combinations of various data collection methods (see paragraph
1.58d ), - hence a challenge to summarize and categorize them using generally accepted data sources
methodologies.

1.58a. It should be noted that most of the countries are expected to continue using the traditional census approach —
soliciting information from each household in a country - in the 2020 round of censuses, while at the same time, it is
anticipated that moreand more countries would intend to use alternative methodologies. There are quite a few
reasons for exploring alternative approaches, and the following presents a sample: i) needs for producing more
frequent and timely statistics, ii) budget limitation for census taking, iii) reluctance of the population to participate in
the census.

1.58b.This section aims to briefly elaborate on possible methodologies for conducting censuses based on the recent
experience of countries. Also the section describes necessary conditions for using specific methodology and its
advantages/ disadvantages and implications for census taking and contents. It should be kept in mind that countries
using specific census methodology might have significant differences in implementation of this methodology
considering country's conditions and expectations. Regardless of the approach, the crucial principle of providing
detailed statistics at the lowest geographical level remains of paramount importance.

1.58c. The various census methodologies are represented in a matrix in Table 1 where the rows describe data
collection through field enumeration and the columns represent use of administrative and/or population registers for
data collection. The matrix only presents options that have either been used or that are likely to be used by countries
and not all possible combinations including theoretical ones.

1.58d. The different approaches are explained in the table that follows the matrix®. It is worth noting that alternative
approaches have been adopted in different ways by different countries depending on national preferences, practices
and the availability of appropriate data sources.

¢ For more details see different handbooks, for example, Using Administrative and Secondary Sources for Official Statistics: A
Handbook of Principles and Practices (Unites Nations publications) and Register-based statistics in the Nordic countries; Review of best
practices with focus on population and social statistics (United Nations publication).
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Table 1. Overview of census taking methodological approaches

Use of registers

Type of data collection

No registers: Fully field Population registers Integrated
enumeration-based and/or (Individuals/Households/ administrative sources’
sample surveys1 Dwellings)

Full field enumeration only Integrated administrative

Full field enumeration (Traditional) Populatlop nezlsiar il il el sources and full field
enumeration .
enumeration
Full field enumeration and rolling
surveys
Rolling surveys Population register and rolling Integrated administrative
(continuous surveys) surveys sources and rolling surveys

Rolling census

Integrated administrative
sources and ad-hoc sample
surveys

Population register and ad-hoc

Ad-hoc sample surveys
sample surveys

Integrated administrative
sources and existing sample
surveys

Population register and existing

Existing sample surveys palls SmES

No field enumeration

Full ister-based
(Fully register-based) ully register-base

"In a fully field enumeration-based census, data from registers are not used as a census data source, even though registers may be used as a frame and to support field operations.
? Integrated administrative sources include different kinds of registers, of which population registers are of primary importance: individuals, households and dwellings. These are linked at the
individual level with information on business, tax, education, employment and other relevant registers.
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Approach

Description

Full field enumeration

or

Full field enumeration and
rolling surveys

(see E.1)

Information on census topics concerning individuals and households is collected by
census questionnaire directly from respondents, using enumerators, or other modes
of data collection (e g. telephone interview, mail out/mail in, Internet, etc.), or by
applying a combination of different modes of data collection. In a traditional
census, full field enumeration may include an in-built ad hoc survey by use of the
long form or can be combined with a rolling survey. It is common that a short form
is used together with a long form. The short form then contains only questions
intended for universal coverage (measuring the size and structure of the
population), while the long form is used to collect information only from a sample
of individuals and households. This long form usually contains detailed questions
on particular topics in addition to covering complex topics such as fertility. Both
forms are utilized during the same time frame of the census. While the long form
estimates are not based on full coverage, they are regarded as census output.
Through modelling the full field enumeration with the continuous cumulative
survey is used to generate yearly (or other interval) estimates of detailed
characteristics for different geographic levels. With this approach, the sample can
be cumulated over time to produce statistics at the lowest levels of geographic
detail to provide more frequent and relevant data .

Rolling census
(see E.3)

Information on individuals and households is collected through a continuous
cumulative survey covering the whole country over a long period of time (generally
years), rather than a particular day or short period of enumeration. The two main
parameters of a rolling census are the length of the period of enumeration (which is
linked to the frequency of updates required) and the sampling rate (which depends
on the available budget and the geographic levels required for dissemination
purposes).

Combined methodology
(see E.3)

Information on individuals and households are collected by combining data
collected from one or more surveys with administrative and/or statistical registers.
Data from registers are employed not only as a frame or to support field operations,
but directly as a data source for some census information. In some cases, register
data are used to prefill the questionnaires to be verified or corrected during
interview. Ad-hoc sample surveys are used to provide information on census topics
not available from administrative sources or to adjust data which are of poor quality
in registers.

Population register and
existing sample surveys
or

Integrated administrative
sources and existing
samples survey (see E.2)

Information on individuals and households are collected from existing
administrative sources, namely, different kinds of registers, of which the following
are of primary importance: individuals, households and dwellings. These are linked
at the individual level with information from existing sample surveys. No field data
collection will take place. Existing sample surveys include intercensual sample
surveys on different topics, such as the labour force survey, living standards
survey, etc.

Fully register-based
(see E.2)

Information on individuals and households is collected from existing administrative
sources, namely, different types of registers, of which the following are of primary
importance: individuals, households and dwellings. These are linked at the
individual level with information taken from other administrative/statistical sources
such as business, tax, education, employment and other relevant registers.
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E.1. Traditional census

1.58e. The traditional approach comprises a complex operation of actively collecting information from individuals
and households on a range of topics at a specified time, accompanied by the compilation, evaluation, analysis and
dissemination of demographic, economic, and social data pertaining to a country or a well-delimited part of the
country. Members of the public respond to a census questionnaire, or interviewers are deployed to collect
information from respondents. For interviewer-based censuses, enumerators assigned to different enumeration areas
cover all households and persons in the enumeration area during a specified and usually short period of time in order
to meet the requirements of universality and simultaneity. Either a single long form is universally canvassed, or a
combination of short and long forms used. In the latter case, the short form contains only questions intended for
universal coverage, while the long form is used to collect information from only a sample of households and
population. This form usually contains detailed questions on a particular topic in addition to covering complex
topics such as fertility. Both forms are utilized during the same time frame of the census. While the long form
estimates are not based on full coverage, they are regarded as census output. Overburdening the census form is
likely to adversely affect response rates and the quality of data.

1.58f. Through modelling the full field enumeration with the continuous cumulative survey, it would be possible to
generate yearly (or other interval) estimates of detailed characteristics of population and housing. The primary
benefit of this approach is to provide more frequent and relevant data on the population and housing would be
available when a census is conducted only once a decade. However such a programme might be costly and
technically difficult as it requires a multi-year of comprehensive planning, development and testing.

1.58g. As various methods can be used for collecting the data, including a mailed or dropped-off questionnaire, the
telephone, the Internet, personal visit follow-up, or a combination of such methods, countries employing the
traditional design may utilize very different collection approaches in doing so.

1.58h. The traditional census has merit in providing a snapshot of the entire population at a specified period and
data for small geographic domains. In that sense, the traditional census is perhaps unique in nature. This approach is
particularly suitable for countries requiring population numbers by various social and economic characteristics
simultaneously for all geographical levels to meet the needs of planning and the allocation of funds. The
delimitation of electoral boundaries also demands simultaneity, and for that reason also the traditional approach may
be better. But at the same time, traditional censuses have been singled out as the most elaborate, complex and costly
data collection activity that national census offices undertake. In addition to costs, this complex task requires full
awareness and agreement of the public to participate in it. Due to the complexity and expense of such censuses, they
are usually undertaken only once every 5 or 10 years. Hence census data are often several years out of date.

Necessary Conditions

1.58i. It is essential to have a national legislation for conduct of census to ensure confidentiality and completeness
of coverage. A permanent central census organisation, which may or may not be part of the statistical office, needs
to be exist in the country, which can be expanded during the time of the census. Since a traditional census is quite
expensive to conduct, sufficient funding for a field operation covering the entire country and subsequent data
processing needs to be ensured.

Advantages and disadvantages

1.58j. The two biggest advantages of a traditional census are comprehensiveness of coverage and simultaneity.
Another major advantage is the flexibility in deciding the topics to be covered and design of the questionnaire. There
is lesser need for complex data adjustment since processing of raw data provides all inputs. The census frame
becomes the base for all subsequent sampling frames. Finally, the focused and time bound nature of the field
operation implies that the work is finished in a short period and does not require long term or constant monitoring.

1.58k. One of the biggest disadvantages of a traditional census is its cost and administrative complexity. Also, since
it can be conducted only after five or ten year intervals, data tends to become outdated.
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Some considerations for census taking and content

1.581. Meticulous planning is required for every stage of census taking in the traditional approach, due to the sheer
volume of work and overlapping time frames. The questionnaire needs to be comprehensive, since all data has to
come from it. The recruitment and training of a large number of census takers adds to cost and complexity.
Involvement of administrative machinery at the central, provincial and local levels is essential for the successful
field operations.

1.58m. Since the data obtained in the traditional method is respondent/ enumerator based, unlike in other
approaches where verified administrative databases contribute to the data collection, there is a scope for error in
canvassing the questions and in the quality of response. This, however, can be minimised through proper design of
the questionnaire, effective training, and wide publicity.

1.58n. Data can be provided for every administrative level subject to privacy/ confidentiality considerations, which
may not always be possible if some parts of the data collection are based on sample surveys.

1.580. Essential features of population and housing census are fully satisfied with the traditional census method.

E.2. Register-based census

1.59. The concept of producing census-like results based on registers emerged in the 2000 round of censuses,
although it has been debated and tested to various degrees since the 1970s, and several countries succeeded in using
this approach to generate census data in the 1990 round of censuses. The philosophy underlying this concept is to
take advantage of existing administrative sources, namely, different kinds of registers on individuals, households
and dwellings. In the next iteration these are linked at the individual record level with information held on business,
tax, education, employment and other relevant registers. While it is theoretically possible to link records on the basis
of the name and other unique details of the individuals, the existence of a unique identification number for each
individual, household and dwelling allows a much more effective and reliable linkage of records from different
registers.

1.59a. The process involves collecting information on the characteristics of individuals, which has been provided to
an administrative register for other purposes. To be effective, access to administrative data for statistical purposes
must be given by law and/or by agreement, providing the capability to:

(a) transfer the data as individual records to the statistical database; or
(b) temporarily link the registers to form a proxy register for statistical purposes.

1.59b. Administrative registers are kept primarily for administrative purposes. Units and variables of administrative
data are described according to administrative rules and demands. Before a register is used for census purposes, the
suitability of its data in terms of definitions, concepts, content, reference date, accuracy etc. should be statistically
tested by comparing it with previous census and survey results, and conducting quality and compatibility surveys. A
pilot census may be used for this purpose. Some of backbone registers and administrative sources are:

- Population register ( base —usually covers births, deaths, marriage and migration)

- Buildings and dwelling register (base)

- Business register (-base)

- Taxation register

- Employment register

- Pension register

- Job-seeker register

- Student register

1.59c. All persons within the defined territory who meet the coverage rules are enumerated. In concept, the
enumeration is taken from a population register in which the fields for different census attributes are populated from
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subsidiary registers relating to specific topics. Information is extracted from the register as it reflects the situation of
individuals at the pre-defined census reference date. The timing of the census extraction may require careful thought
where register update cycles vary. Registration delays and administrative delays in updating between regional and
national databases can otherwise have a serious impact on the quality of the output.

Register source with existing sample survey

1.59d. A special case of register-based census is when population and/or integrated administrative registers are
combined with existing sample survey(s). Different data sources are integrated as part of a “virtual census”
processes. The data for the census exercise are derived from many types of registers and surveys, covering different
population groups throughout the country and its sub-regions. Compared to conventional census methods, this
process is lower in cost and staff requirements, and uses more frequently updated data sources. Over coverage and
under coverage problems are rarely encountered. Significantly, by combining data that are already available from
other sources, the virtual census makes no additional respondent burden, increasing its public acceptability.

1.5%e. A weakness of the use of sample data within the census exercise is that the sample size may not be sufficient
to offer the geographically detailed outputs that are an essential feature of the census. Importantly though, the use of
data from existing regular surveys will often mean that time series of data are available. By combining samples for
several survey exercises, it may be possible to produce reliable estimates for small geographical areas.

1.59f. However, the use of existing surveys does present a number of problems compared to the use of ad hoc
surveys. The timing, content, statistical definitions and sampling approaches used in an existing survey may not be
appropriate to allow the data to be readily combined with data from the administrative source(s). For example, many
major household surveys are not designed to cover persons living in institutional households (such as student
accommodation, hospitals, prisons, military establishments), meaning that an additional source of information is
needed for these persons.

Necessary conditions

1.59g. One of the essential preconditions of this approach is that the country should;
a) have a national legislation providing for the creation of a population register and permission to use the data
contained in it for statistical purposes
b) have an established central population register
c) the data in the population register should be of high quality
d) the register should have comprehensive geographical coverage
e) there should be an effective system of continuous updating of the population register

In case other administrative registers are used, the following are essential:
f)  the access to data in the various registers should be allowed through legislation
g) the concepts and definitions used in the various registers should be harmonized
h) auniversal personal identification (unique identity) system should be in place to facilitate proper linking of
data
i) quality and consistency checks should be conducted to ensure suitability of the data contained in various
registers

Advantages and disadvantages

1.59h. The primary advantages of a register based approach are reduced costs and greater frequency of data.
However, establishing and maintaining administrative registers involve higher costs than the census alone may
justify. The need for the register will largely be based on its contribution to more reliable and efficient
administration. The use for statistics may be valuable but is likely to be a secondary consideration.

1.59i. Certain potential drawbacks with the use of administrative data sources also need to be taken into account.
One limitation is that the scope of statistical topics, key definitions and, indeed, the population base of the exercise,
depend on the information that can be compiled from the available registers. These, in turn, will be based on the
underlying administrative purpose and procedures of the registers. In addition, it is common for national legislation
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to restrict or prevent the use of administrative registers for other purposes, including the production of statistics. This
may impose restrictions with respect to the characteristics that are available for description, and may also undermine
international comparability. When a registered data item is changed, new or updated information is not always
registered immediately. In certain cases, new or updated information may not be registered at all. Where this occurs,
the register information does not accurately reflect real circumstances.

Some considerations for census taking and content

1.59j. Administrative registers can, depending of content and quality, be used in all phases of census-taking. In
principle, where greater amounts of information can be obtained from administrative sources, the production of
census-type statistics will be faster, cheaper and more complete. The most complete use of registers will be where
all census statistics topics can be based on register information. It is possible to improve the quality of the
administrative register by conducting sample survey (s). This sample survey may either use the register as a
sampling frame, or else be completely independent of the register.

1.59k.The use of register data may reduce the flexibility of the census exercise in terms of the variables that are
available and their definitions. It may be difficult to change the variables as these are defined in line with
administrative priorities. A significant potential risk for the success of the census exercise is that the administrative
source will often be outside the control of the statistical authority. The influence of the statistical authority over the
administrative source can be very limited. The content and availability of the administrative source may change at
relatively short notice and without reference to statistical needs. For example, a change in taxation legislation may
mean that a key administrative register may no longer collect information needed for the census. This risk can be
minimized by establishing close and regular communication between the statistical authority and the owners of the
administrative sources.

1.591. In practice, only persons legally present in the various registers would get covered through this approach. For
example, unregistered births, deaths and marriages, illegal immigrants, homeless persons, nomadic/ floating
population, tourists, persons involved in illegal activities, etc., are not likely to find place in any such administrative
register.

1.59m. Summing up, subject to the caveats mentioned in the paragraphs above, the feature of individual
enumeration is satisfied in this approach as separate information is collected regarding the characteristics of each
individual. As regards “universality within a defined territory”, this criterion is satisfied as the enumeration is taken
from a population register in which the fields for attributes are populated from subsidiary registers relating to
specific topics. With regard to “simultaneity”, the timing of the census extraction may require careful thought where
register update cycles vary. Finally, with respect to “periodicity”, this approach allows extraction at desired
frequencies, including “at least once in 10 years” noting again the need to manage the updating cycles for the
registers.

E.3. Combined methodology

1.60. In recent years, it has been observed in a number of countries that:
- the quality of the administrative registers is relatively good (at least for certain key census variables);
- information for some census topics is not available in the administrative registers; and
- the population generally, and certain population groups in particular, are becoming more sensitive to the
handling of personal information, and possibly more reluctant to cooperate with the statistical office.

1.60a. In these cases, a combined census that uses register(s) and questionnaire(s) could be an option. Essentially,
the combined methodology makes use of registers relevant to a census, complemented by surveys and/or complete
enumeration. The use of survey/enumeration data is intended to:

a) improve the accuracy of the population counts;

b) provide information for census variables that cannot reliably be based on administrative data; and
c) check, update and improve the quality of census data derived from administrative sources.
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1.60b. Information on individuals, households and dwellings is collected by combining data from registers with data
collected from one or more surveys. Data collection may be based on full enumeration, an ad hoc sample, an
existing sample and rolling survey methods. Data from registers are employed not only as a sampling frame or to
support field operations, but directly as the data source for some census information.

In case registers are used along with total enumeration, data from registers may be prefilled in questionnaires, and
respondents may be asked to check, update and confirm their details. In the alternative, the items of information
available in the registers may be prefilled in the questionnaires and confirmation/updating sought during the field
enumeration. Other questions relating to fields not available in the registers may also be canvassed during this
exercise. In case of new individuals/ households/dwellings which do not feature in the register, all fields of
information that are required for the register as well as the census are to be canvassed afresh. When registers are
used along with sample surveys (ad hoc samples, existing samples or rolling surveys), some census tables may be
produced entirely from the information available on the register(s), while for other census tables, information from
the survey(s) duly weighted to the population totals, could be used. The surveys would also serve to evaluate the
accuracy of the register counts.

Necessary conditions

1.60c. A register-based census along with total enumeration can be adopted even when the register is incomplete.
The enumeration could be used to complete the register as well as generate additional information required for the
census.

However, the option of a register-based census with sample surveys can be adopted only if all necessary census
information is available from the various administrative or survey sources, and it is possible to link the information
from the different sources at the record level. During the process of integrating individual records, care should be
taken to check the accuracy of the data and remove inconsistencies prior to the production of statistical outputs.

1.60d. The data sources would include verified and accurate personal information (name, id number, date of birth,
sex, marital status, family structure etc.) and a dwelling register. In an ideal situation, a 'base’ register can be
envisaged, to include unified identity codes for both people and address components in order to link more efficiently
the related register and survey data. The link between persons and their dwellings is equally important, giving the
household unit. Other administrative data sources include tax files, social security files, public records of
unemployed, registers of educational qualifications, etc. It is preferable to have a centralized base register. If this is
not available, regional registers will need to be consolidated.

Advantages and disadvantages

1.60e. The register-based census combined with full enumeration/surveys offers several advantages:
- it can be much cheaper than a traditional census with a full enumeration collecting all census items from
the whole population;
- it will reduce the burden of enumerators and respondents;
- it will reduce the non-response in case information are driven from registers and
- it should be possible to correct the survey data for differing levels of non-response in different population
groups.

1.60f. Micro-integrated data might be expected to provide very reliable results, because they are based on a
maximum amount of information. The coverage of sub-populations may be more reliable because when data are
missing in one source, another source may be used. Another advantage of micro-integration is that there may be less
reason for confusion among statistics users. For example, there will be one figure on each socio-economic
phenomenon, instead of several different figures depending on which sources have been used.

1.60g. A disadvantage is that it involves more work to produce the tables from the sample survey micro-data as
weighting problems may arise. As the combined census may lack the high public profile and publicity of a
traditional census, there may be less interest in and use of the census results as there is no longer a single census
event to attract public attention. Other potential disadvantages may be a lack of transparency (no-one external to the
process may be able to reproduce the information), data quality and dissemination of the results.
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Some considerations for census taking and content

1.60h. Data validation, processing and dissemination may be more complicated as this approach involves both total
counts based on the register and sample data from surveys. In addition, as some variables are based only on sample
data, it may be impossible to meet the level of statistical and geographical detail required in some tables. On the
other hand, however, the possibilities of reducing cost and response burden provide a very strong reason to adopt
this approach.

1.60i. Some of the required variables will need to be constructed from different sources. The census results obtained
may differ to some extent from those that would be obtained from a full enumeration covering all census topics.
This may have a negative impact on the comparability of results between countries and over time.

An advantage of registers is that, in effect, they offer complete coverage. It is preferable that statistical authorities
make full use of the register data that are available.

Examples of combined methodology

1.60j. There are many different approaches to the implementation of combined census methodologies. These
differences can be categorized according to whether a non-continuous or continuous approach is adopted, as well as
the ways and extent to which the different data sources are used. Methods used by countries using either a fully
register-based census approach or one based partly on administrative sources are examined in detail in a research
report'. This report presents information for six fully register-based and ten partly register based countries, giving
information on the methods used to combine register and survey data, and to compensate for missing information.
The use of repeated weighting, register estimation methods, calibration of data and micro or macrodata integration
are discussed.

Non-continuous approach

Population register’ and/or integrated administrative sources® with full field enumeration

1.60k. One approach can be to combine the full enumeration with base register (s). The questionnaire used in the
total enumeration can then contain fewer questions compared to a traditional census questionnaire, but still covers
the whole population of individuals, households and dwellings. Over time, countries may decide to adapt this model,
increasing in successive censuses the use of integrated administrative registers and reducing the number of questions
in the questionnaire. The registers can be used to prefill information as name, address, family composition,
education, occupation, dwelling characteristics etc. on the questionnaire. These prefills can then be used to ask the
respondents if the information still is valid or needs to be changed. That can greatly reduce the work involved in
coding of the census questionnaire.

Advantages and disadvantages

1.601. The main advantage with using this model is that it will reduce the response burden for respondents and
reduce the cost of the census. The model also allows the preparation of small area statistics as all variables are
collected as total counts.

However, this model will still involve a large data collection exercise with the use of enumerators. Mail-out/mail
back data collection may sometimes be used but a significant proportion of respondents may require enumerator
follow-up and assistance in completing the questionnaire.

! Schulte Nordholt, Eric, ‘Efficiency in Population Censuses — the situation of the European register-based 2011

Censuses’, Available at: http://www.statistics.gov.hk/wsc/STS067-P3-S.pdf .
* Examples of base register can be population register and/or dwelling register/address register and/or business register.
? Examples of integrated administrative sources can be administrative or statistical registers of education and/or occupation..
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Population register'* and/or integrated administrative sources'®> with Ad-hoc sample survey(s)

1.60m. Another model involves the use of an ad-hoc sample survey instead of a full enumeration. The backbone
register could then be used as a sample frame and also to prefill some information such as name and address on the
questionnaire.

The ad-hoc sample survey questionnaire can be specifically designed to complete the

data coming from registers — covering those variables not available from the register. The sample can be sized and
stratified in such a way that data are available for small groups and geographical areas.

Advantages and disadvantages

1.60n. This model requires far fewer enumerators than a full enumeration, so a more specific training operation with
skilled and prepared professional interviewers can be carried out. The follow-up of the operation is also simpler.
There is no need to obtain information from each member of the population, giving a clear reduction in of response
burden. Non response can be corrected in the sample by the use of statistical techniques to ensure information are
still representative of the population.

1.600. By using a sample and a much smaller number of enumerators, a significant reduction in the cost of the
census is possible, in particular when compared with the traditional approach.

1.60p. The extent to which this model can produce detailed statistics (in particular for municipalities or smaller
geographical areas) will depend on the size of the sample survey. A larger sample should allow more detailed
statistics to be produced but this will correspondingly increase the financial cost of the exercise. Even with a large
sample, the availability of detailed information is likely to be lower than if a comprehensive approach were taken —
such as with a traditional census or fully register-base exercise.

Continuous approach
Rolling census

1.61. In a rolling census, information is collected on individuals, households and dwellings by a continuous
cumulative surveys covering the whole country over a period of time (generally years), rather than a particular day
or short period of enumeration. The two main parameters of a rolling census are the length of the period of
enumeration and the sampling rate (which depends on the geographic levels required for dissemination purposes).
For example, it is possible to build a sample framework in order to produce national results with one annual survey,
regional results by cumulating three annual surveys, and small area results by cumulating data over five years.
Annual surveys may be conducted over the full course of the year or in a particular month or other shorter time
frame.

1.61a. Implementation of such an approach requires highly complex sampling and modeling techniques; a high
quality sampling frame in order to allow sampling at very low levels of geography; and successful consultation to
gain acceptance of the approach with major stakeholders, including national and local governments and the user
community.

Combined rolling surveys and/or population register and/or integrated administrative sources

1.61b. An alternative to a rolling census is to combine the rolling surveys with a population register and/or
integrated administrative sources. As far as possible, information on individuals, households and dwellings, is
collected from the existing administrative sources, and combined with information collected from rolling surveys to
supplement data not available from administrative sources and to adjust data of poor quality in administrative
sources that might otherwise compromise their usability. These quality problems may include data that may be
rarely updated, coverage errors, or the use of classifications and definitions that are not completely harmonized.

1.61c. The administrative sources include different kinds of registers, of which the following are of primary

importance: individuals, households and dwellings. These are linked at the individual level with information on
business, tax, education, employment and other relevant registers. The existence of a unique identification number
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for each individual, household and dwelling is important, as it allows much more effective and reliable linking of
records from different registers. Considering the frequency with which a person leaves traces in an administrative
source, there is potentially an enormous amount of spatial data available for census purposes.

Necessary conditions

1.61d. The necessary conditions partly depend on the complexity of the sample framework. If the sampling units are
addresses, a master address file is to be built first. But if the sampling unit is larger, for example municipality, it is
only necessary to have enough information to spread the municipalities over the different years. It will be necessary
to explain to statistics users the impact of the rolling sample on the use and interpretation of data, as many users are
more used to snapshot data rather than period data.

Advantages and disadvantages

1.61e. The main advantage of the rolling census approach is the higher frequency for updating data: a traditional
census provides benchmarks every five or, more commonly, ten years. In contrast, the rolling census provides
annual updates. Another advantage is the reduction in the burden on the public. The high peak costs and labour
requirements of a traditional census are instead spread over a longer period. Furthermore, it is possible to improve
the census process over time, and to test methodological refinements and new technologies as they emerge. An
additional advantage of the combined rolling survey is that information from administrative sources can be used in
different parts of the rolling survey process to improve the reliability of the sample estimates.

1.61f. The disadvantage is that the rolling census approach no longer provides a snapshot of the whole population,
complicating comparisons between areas due to different enumeration times. In addition, as the rolling census
covers the whole country over a period of time, some respondents will move. Thus some people may be surveyed
several times and others may not be surveyed at all. As a result, universality might not be ensured unless careful
methodological adjustments are made.

Some considerations for census taking and content

1.61g. It is better to begin a rolling census just after a full traditional census, in order to exploit the recent census
information to build the sample framework. As the operation is annual, the process must be very carefully prepared,
since any delay can be problematic for the following stages.

1.61h. A rolling census is able to include all usual census topics. There is also the possibility of changing the
questions more regularly than in a decennial cycle. This enables the census to be more reactive to changes in the
needs of users, even if comparability over time must be preserved. However, only if the questions are stable over a
number of years can a rolling census produce statistics at the same level of detail. Depending on the census
organization and procedures, it may be possible to add some thematic surveys if required.
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III.  Planning, organization and administration of population and housing censuses

1.76.  The present chapter deals primarily with the operational aspects of traditional population and housing
censuses and the very lengthy and detailed preparations that must be made in order to take such censuses
successfully. Because of the technical and administrative complexities involved, the principles of census
management provided below should be considered a review of the points to be taken into account in planning and
executing a traditional population and housing census rather than a comprehensive treatment of the subject.

1.77. A population and housing census (or a population census by itself) is perhaps the single most extensive,
complicated and expensive statistical operation, consisting of a complex series of interrelated steps that a country
undertakes. Some of these steps, for example, the printing of the census questionnaires, may be massive in scale;
other steps, for example, the training of the supervisory staff, must be carried out in a uniform manner in all parts of
the country; and still others, for example, the actual enumeration, must incorporate both features. Also, since
censuses take place after five to ten years, the planning and preparation for each new census round has to take into
account the changes in field conditions; census methodology; technological innovations; user requirements/ census
questions; and changes in personnel.

1.78.  To ensure that the diverse operations occur in their proper sequence and in a timely manner, the entire
census and its various component steps must be planned for carefully in advance. An apparently minor oversight in
planning may lead to serious defects in the census results and to costly inefficiencies in the census operations.
Careful planning is therefore critically important to a successful census, not only in countries with comparatively
little statistical experience but also in those with a well-developed system of statistics. Coupled with the need for
careful planning is the need for appropriate organizational and administrative arrangements and procedures. Such
arrangements and procedures are necessary to ensure both that the extensive human and material resources
mobilized for the census are effectively and efficiently used and that its very tight time schedules and massive
logistic requirements are met.

1.79. It must be stressed, however, that at each stage of census planning and implementation, the various
administrative arrangements developed will need to be guided by sound technical considerations. The quality and
timeliness of the census data will almost certainly suffer unless sufficient weightage is given throughout the census
to a wide range of subject-matter and statistical requirements. This is especially valid in the case of cross-cutting
issues, such as information technology, present throughout many essential phases of the census. It is for this reason
that the management of a large statistical operation, and especially a population and housing census, cannot be
considered a routine administrative assignment.'

1.80.  All censuses do not follow a uniform pattern but there are certain major elements that must be taken into
account in every one of them. In general, census operations can be divided into seven phases: (a) preparatory work
and testing, (b) enumeration, (c) data processing, (d) building of databases e) evaluation of the results (f)
dissemination of the results, ), and (g) analysis of the results. In addition, distinct sets of operations related to the
systematic recording of census experience and the quality assurance and improvement programme must accompany
and support the main census operations. It will be readily apparent that these phases are not entirely separate
chronologically or mutually exclusive. For example, some census results are usually released before all data-
processing activities are completed; the analysis and the dissemination of census results overlap quite extensively;
and the systematic recording of census experience should start at the beginning of the preparatory work and continue
through all the subsequent phases. Furthermore, certain elements that are discussed below under Preparatory work,
such as the budget and staff, may have to be amended according to the circumstances arising at a later stage of
operations. The elements of each of these phases are discussed below in terms of their implications for sound
census management.

! For a discussion of statistical management generally, see The Organization of National Statistical Services: A Review of Major Issues,
Studies in Methods, No. 21 (United Nations publication, Sales No. E.77.XVIL5) and Handbook of Statistical Organization, Third
Edition: The Operation and Organization of a Statistical Agency, Studies in Methods, No. 88 (United Nations publication, Sales No.
E.03.XVIL 7).
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1.81.  When the housing and population census are carried out together, the planning, organization and
administration of the two censuses should be considered separate aspects of a single, integrated field and processing
operation, that is, the separate technical requirements of each census have to be taken into account in planning and
carrying out the combined operation. A combined population and housing census will be more costly and complex
than each census considered by itself but less expensive than the total operation of carrying out both censuses
independently. Moreover, the combined census will be capable of providing a greater wealth of cross-tabulations
than both censuses carried out independently. Each country will have to decide on the trade-offs involved in the light
of its own needs and circumstances (see also paras. 1.38-1.41). However, from the perspective of overall census
planning and management, the decision is not a critical one. Whether the census is a combined operation or a
separate population or housing census, the basics of census planning, organization and administration as described
below remain unchanged, except for the added cost and complexity of the combined operation.

A. Preparatory work

1.82.  The preparatory work for the census is necessarily long in duration and involves many distinct activities.
It should be noted, however, that these activities may be interrelated but they also overlap to a large extent. When
planning these preparatory activities, techniques for sound project management should be employed.> For purposes
of presentation, these preparatory activities are divided into 18 19 elements:

Legal basis for a census (paras. 1.83 and 1.84)

Financial basis for a census (paras. 1.85-1.94)

Budget and cost control (paras. 1.95-1.102)

Census calendar (paras. 1.103-1.107)

Administrative organization (paras. 1.108-1.111)

Census communication activities: user consultations, census publicity and promotion of census
products (paras. 1.112-1.116)

7. Plans for the quality assurance and improvement programme (paras. 1.117 and 1.118)

8. Mapping (paras. 1.119-1.163)

9. Small-area identification (paras. 1.164-1.172)

10. Living quarters and household listing (paras. 1.173-1.176)

11. Tabulation programme and database design (paras. 1.177-1.180)

12. Questionnaire preparation (paras. 1.181-1.192)

13. Census tests (paras. 1.193-1.196)

14. Plan of enumeration (paras. 1.197-1.200)

15. Plans for data processing (paras. 1. 201-1.205)

16. Plans for evaluation of census results (paras 1.205a-1.205d)

17. Plans for census outputs and dissemination (paras. 1.206-1.209)

18. Staff recruitment and training (paras. 1.210-1.215)

19. Avoiding gender biases and biases affecting data on minority populations (paras. 1.216-1219).

AN S

1. Legal basis for a census

1.83. Legal authority for the census is required for fixing primary administrative responsibility, for obtaining the
necessary funds, for determining the general scope and timing of the census, and for placing a legal obligation upon
the public to cooperate and give truthful answers, a legal obligation upon the enumerator to record the responses
faithfully, and specific responsibilities upon other census field personnel at various supervisory levels. In addition,
the confidentiality of the individual information should be strongly and clearly established in the census legislation
and guaranteed by adequate sanctions so as to provide a basis for the confident cooperation of the public. In
countries that lack permanent legal authority for the taking of periodic censuses, it is important to act early to
establish ad hoc legal authority or, preferably, legislation calling for a system of periodic censuses.
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1.84.  The principle of conceptual and organizational flexibility should be observed in drafting the census
legislation. The legislative provisions should ensure data security and confidentiality. However, the inclusion of too
rigid provisions regarding the type of data to be collected or the structure and relationships of the various parts of the
census organization is undesirable Rather, necessary details should be contained in the census regulations
promulgated by the census authorities. Moreover, provision may have to be made, in either the legislation or the
regulations, for sanctioning the use of simplified administrative procedures, including the appropriate delegations of
authority for the procurement of equipment and supplies and the recruitment of personnel during the operational
phase of the census.

2. Financial basis for censuses

1.85. A census is the primary source of data about the size and characteristics of the population; it provides a
demographic profile of a country and is the basis for developing area sampling frames for use in surveys. Censuses,
however, are usually one of the largest and costliest statistical activities that governments and/or their national
statistical offices undertake. As a result, countries have been forced to delay or even cancel a census owing to
funding constraints. Countries that have been able to secure partial funds or secure funds but at a late stage of their
census preparation have been forced to compromise their data collection, data processing and dissemination of
census results. It is therefore recommended that all census operations including planning, cartography , enumeration,
processing, analysis and dissemination, be budgeted from the beginning and efforts made to mobilize the required
funds Inflation should be taken into account, keeping in mind that duration has an impact on cost.

1.86.  Hence, there is growing pressure to look into the solutions to census funding, taking into account the role of
key stakeholders, namely, Governments and their statistical agencies, and the greater involvement of international
donors and the private sector. Concurrently, cost-effective strategies need to be put in place that would reduce
census costs without compromising the quality of census data.

1.87. It should be emphasized, however, that censuses cannot be carried out merely by national statistical/census
offices alone. Rather, conducting a census should be seen as a national task involving all stakeholders. Thus,
government departments, non-governmental organizations and the private sector end-users should be consulted at
all stages to ensure the legitimacy and need for conducting the census and, at the same time, to improve the
advocacy for sufficient funding. Although the conducting of a census is principally financed by the Government, the
census must be designed in partnership with all political actors so as to obtain their involvement in the census
process. A high level committee which consists of the Government, the private sector and civil society, including
non-governmental organizations, communities and donors could be formed to discuss issues related to the cost and
funding of the census.

1.88.  National statistical/ census offices need to advocate the importance of investing in censuses within their
own Governments. It is also important for the national statistics/ census authorities to ensure continuous feedback
and promote the use of statistical data from previous censuses, in order for users to recognise the importance of
population census as a source of vital statistical data and give their support. The possibility of cost sharing with
other government departments, such as education and health ministries, should be further explored. These
institutions could be supportive in providing logistics arrangements for the census, such as the use of existing
infrastructure, transportation, communications facilities and the sharing of employees of other government
departments.

1.89.  Good planning is an essential prerequisite for not only achieving a cost-effective census but also securing
comprehensive financial support for its funding. Technologies and methods that will be used in mapping, data
collection and processing, questionnaire design etc. must be decided upon in advance as these have influence on
costs. The census planning must bring out the links between the various components, which will include types of
resources (such as personnel, cost of stationery or printing) as well as tasks , including data collection and capture,
data processing, and data management and dissemination. Cost tags must be attached to each of these components
together with a justification. Experience from past censuses or similar activities must be considered when
estimating costs for the next census. Where multiple modes of data collection and new technologies are being used
for the first time, these must be tested for data quality and cost implications .
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1.90.  For each stage of the census the costs must be optimized, . A careful choice of the appropriate technology
will greatly assist in this. Recent advances in technologies throughout the census process such as digital mapping,
computer-assisted or internet data collection, scanning, data processing and data management and archiving, as well
as census data analysis and dissemination, may be of assistance in achieving significant reductions in cost (or doing
more within the same cost). In addition, the proper selection and use of such technologies will speed up the
computation of results and enhance their preservation. However, the choice of technology should be made only
after carefully evaluating the costs and benefits of possible options. Some potential risks to canvass include the
following: some approaches only become cost effective for large operations; some are dependent on expensive and
scarce inputs (for example very high quality satellite images or paper for scanning); some are dependent on services
that may not be available throughout the country (for example internet access) and others require significant
investments in high quality computers and upfront investment in human resources. The options examined in the
cost/benefit analysis could incorporate consideration of leasing (rather than purchasing) equipment and/or sharing it
between countries that are undertaking censuses at convenient times.

1.91.  Outsourcing to the private sector could be considered as another cost-saving option, particularly in the
context of publicity or for systems development for data collection, processing and dissemination. While not
necessarily less costly, it may contribute technical expertise or resources not available within the national statistical
office.

1.92. It is anticipated that international donors will continue to play a pivotal role in helping to fund census costs
in many countries. Technical cooperation and assistance from international agencies have also contributed greatly to
the success of censuses in many countries. It is worth noting that a population and housing census has some
intangible positive values. It is an opportunity for mobilizing the whole country and reaching even the most remote
corners of it. In the life of many citizens, a regular census is often the only time that the State reaches out to them
and asks them some questions. Successfully conducting a census is a matter of pride in many countries and a
welcome opportunity to recruit a massive labour force and generate jobs and train people in valuable tasks (such as
data entry) or in other ways to add to the national infrastructure.

1.93.  In general, population and housing censuses are exclusively the responsibility of national Governments and
structures; this is particularly true for funding the census. Thus, All activities related to funding need to be
elaborated, documented, justified and presented to all stakeholders in a transparent and comprehensive manner.

3. Budget and cost control

1.94.  While no universal system of census budgeting and cost control can be suggested since financial practices
vary greatly among countries, a few generally accepted principles can be noted. First and foremost, effective
planning and control of the various census operations are not possible without a very careful financial estimate of
the cost of each census operation, including all of its components, no matter how small. It is recommended to draft a
detailed list of activities related to censuses and, as much as possible, to draft the budget in such a way that it
corresponds to this list of activities. Second, it is critical for this census plan and budget to be presented by national
statistical/census agencies to their respective Governments with adequate lead time, to facilitate the appropriation of
sufficient resources from national budgets, or where required, from the international development community.
Moreover, funding of the census must be accompanied and developed on a sound and adequate legal basis if
effective national census operations are to be enabled.

1.95. Information on expenditures from the previous census classified by census phases, starting with the
expenditure for different elements of the preparatory work and ending with expenditure for the dissemination of the
census results, provides an important basis for estimating the budget of the census. Figures from the previous
census will of course have to be reviewed and modified in order to take into account quantitative and qualitative
change in hardware and software, changes in wage rates and the costs of equipment, supplies and so on, planned
changes in census content, methods and procedures, and anticipated changes in the population itself (for example,
total size, percentage urban, and average household size), all of which may affect the cost structure of the census. In
most countries, several cost elements tend to increase (for example, wage rates and the size of population) so that
there is considerable pressure to achieve economies in other items of the census budget.
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1.96. The census offices need to implement transparent accounting procedures and financial management
systems to ensure speedy disbursement of funds, proper receipting of expenditures and an efficient audit. This would
enable prompt release of periodic allocations of census funds by national Governments. A clean outcome from a
financial audit adds credibility to the census process so that the Government and civil society are more likely to
accept the final results.

1.97.  In the case of external/donor funds, the required conditions should be established well in advance by
discussion between the donor and the national statistical/ census office. This will avoid delay in the release of such
funds for census operations.

1.98.  Control measures and monitoring systems must be developed for cost effectiveness. Activities to be
outsourced must be clearly defined and contracts for outsourcing be well prepared with clear deliverables and
timelines.

1.99.  For planning the costs of a census, detailed and precise data will be required on the following: (a) number
and cost of census staff classified by function and manner of payment; (b) type of equipment and material used for
the census, manner of acquisition (in other words, purchase or rental) and cost; (c) office space (surface
measurement), classified by use and type of cost (in other words, for construction or for rent); (d) type of services
used for census operations. The usefulness of the above information would be enhanced if the information could be
recorded by source of funding, in other words, in terms of whether the expenditure has come from (a) the official
census budget; (b) other funds of the census office (for example, a regular annual budget not specifically intended
for census purposes, or general funds of the governmental agency or department of which the census office is a
part); (c) other parts of the Government; (d) non-governmental organizations, (e) international donors.. This
information is needed not only for fiscal planning and control but also in order to examine the trade-offs in terms of
costs and benefits among alternative ways of carrying out various census operations. Although cost experience from
a previous census in a country may provide useful experience for planning the next census, much more caution
should be exercised in using the cost parameters from other countries. Differences in census content, organization
and operations, as well as in cost accounting, can introduce serious incompatibilities into such country-to-country
cost comparisons.’

1.100. It is important that the persons at the administrative and supervisory levels who will be responsible for the
execution of each operation participate in estimating the budget items. Such an organization of the work
presupposes detailed advance planning and "cost-consciousness" on the part of those responsible for a census.

1.101. The census plan as executed will certainly change in a number of respects after the making of the original
calculations. Consequently, a perfect correspondence between the estimates and the final costs is not to be expected.
Changes in the prices of major components of census costs should be monitored on a regular basis with either the
census budget adjusted accordingly or the census plans modified. Indeed, the development of the census budget is
usually an incremental process in which rough initial estimates are replaced by more detailed and precise statements
of resource requirements. Throughout the period of census taking and compilation of census results, the budget will
have to be re-examined and performance compared with plans. With detailed information on expenditure, the
governmental and census authorities will be better able to exercise control over keeping the development of census
operations within the census budget as well as to assess and control the effectiveness and efficiency of these
operations. This information is also very useful for studying possible improvements in census techniques and
census methodology.

4. Census calendar

1.102. An indispensable element in the planning of a census is a calendar or timetable indicating the sequence and
estimated duration of each of the component operations of the census. At the early stages of census planning, a

3See United Nations Statistical Commission and Economic Commission for Europe, Conference of European Statisticians, Costing
Aspects of Population and Housing Censuses in Selected Countries in the UN/ECE Region, Statistical Standards and Studies, No. 46
(United Nations publication, Sales No. E.96.11.E.15).
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provisional calendar of selected key dates should be prepared as an overall framework for the census. The calendar
must be shared with stakeholders in advance for advise and support. The calendar should be revised and made more
detailed as planning proceeds, with the aim of establishing final dates as soon as practicable.

1.103. Such calendars are essential, since they indicate the dates on which each of the numerous operations that
make up a census are to be started and completed, and they serve as a guide for measuring the progress of each stage
of the census operation. Serious delays in work, or errors in time estimates, can be detected by comparing the
calendar target dates with the actual dates of each operation. A census calendar is a very efficient instrument not
only in the timing control of each census operation but also in the control of the complex of all census operations
that are interdependent. Therefore, when modifications in the census timetable are necessary, all related operations
should be taken into consideration in order to avoid disruptions in the whole census programme. Obviously, the
time schedule will differ for each national census depending upon the general census plan and the resources that are
available.

1.104. The census calendar usually shows the various operations grouped into three broad sectors: (a) pre-
enumeration, (b) enumeration and (c) post-enumeration. The last-named sector includes evaluation and analysis as
well as processing and dissemination. The basic date on which the census calendar and the scheduling of all other
operations hinge is the starting date for the general enumeration of the population. For purposes of control, many
operations that in fact overlap are shown separately in the calendar. Census calendars sometimes take the form of a
chart or graph, in addition to a detailed checklist of operations. Project management software may help in the
preparation of the census calendar.

1.105. In establishing the census calendar, it is necessary to consider the relationship of the population and
housing censuses to one another as well as to other statistical projects or other large-scale national activities.
Although a joint population and housing census operation is likely to constitute, for the period of its duration, the
major statistical undertaking of the Government, care should be taken that it does not interfere unduly with the other
regular statistical activities that may be going on at the same time. A balanced statistical programme should avoid
having too many simultaneous competing inquiries which might place too heavy a burden on the statistical services
and on the public, with a possible resultant loss of both administrative efficiency and public cooperation.

1.106. It is often useful to draw up a comprehensive diagram showing the sequence, interrelationship and timing
of all the various steps in the census programme. This type of analysis often reveals the consequences of a delay at
one step in terms of delays at other steps in the programme. It can therefore be a useful instrument against which the
actual progress of the census preparations may be compared. Indeed, some countries have attempted to use such
critical path analyses not only as an aid to census planning but also as a tool for the ongoing management of their
census operations. In these instances, it is essential to establish procedures for revising the critical-path analysis in
response to actual progress. It should be stressed, moreover, that the usefulness of such devices depends on how
soundly they are designed, applied and understood. A project management software can be useful in linking the
diagrammatic structure of census operations with information about nodes and/ or centres of responsibility for
individual broad or detailed operations so as to control the chain of responsibility. Alternatively, event calendars can
provide a broad view on the steps of census programme and allow follow up. Different tools can be found on
internet for download or online use. Online versions allow immediate update and make easier to work in group, but
are dependent on internet access. Other tools, commonly referred to as groupware and collaboration software as
well as internet and social media forums, can support census operations by providing an environment for exchange
of information, files, and data among dispersed teams.

5. Administrative organization

1.107. In planning the organization and administration of a census, it is important to consider the role and
relationship of the various executive and advisory organs. National, subnational and local commissions and
committees are frequently useful in the planning and preparations of a census. Such bodies may be composed of
representatives of governmental agencies, community leaders with due representation to all sections of society, and
of non-governmental users of the census data, particularly those involved in policy-oriented analysis of census
results and analytical studies of the social, economic and demographic situation of the country. This ensures broad
based and complete participation of the people to ensure proper canvassing of sensitive issues such as ethnicity,
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gender, disability, migration, and marginalised groups. It is important, however, that their advisory and promotional
functions be clearly defined and that the final responsibility for planning and execution rest with the executive
agency.

1.108. There are definite advantages in having an office continuously responsible for census work established as
an integral part of the statistical system of a country. Such an office assures continuity in census work and is the
principal centre for the formulation of the programme and the initiation of preparatory work for the next census. Its
permanence permits the development of specialized and experienced personnel and the maintenance of statistical
and cartographic information, including cross-cutting issues such as information technology, essential for planning
the next census.

1.109. At the pre-enumeration stage, the census office will need to be expanded to form the nucleus of the full
census organization, which must be capable of directing the field organization during the preparatory work as well
as during the enumeration. and processing In order to provide immediate supervision in each area, field offices at
various levels are needed for the later part of the preparatory work, including staff recruitment and training, as well
as for the enumeration period. Supervisory personnel in such offices should be persons who, being familiar with the
particular area and the local language, are able to deal with local problems. This does not mean, however, that all
supervisory positions need necessarily be filled by persons from the area. Personnel may be transferred from the
central office or from other areas as the need arises. Prior training of all such available personnel is necessary, so
that they have a working knowledge of all aspects of the current census programme. An essential part of the
preparatory work is local administrative planning, which would set out the likely problems and challenges specific
to the local area and how they are to be dealt with. Adequate coordination with local public authorities is always
important so that the enumeration work is not interrupted due to other activities.

1.110. Subsequent to the enumeration, the census organization is usually readjusted to meet the needs involved in
compiling, evaluating, analysing and publishing the results and to provide the continuity desirable for promoting the
continued use of census materials . Census organisations need to pay special attention to continuity of knowledge
and skills from one census to the next, since the intervening gap, which is usually a whole decade, is likely to cause
loss of institutional memory and attrition of qualified personnel. Comprehensive documentation of census activities
while they are being carried out, training of younger personnel to create a pool of knowledgeable and experienced
persons by the time the next census comes.

6. Census communication activities: user consultations, census publicity and promotion of census
products

1.111. A comprehensive programme of communications for a population and housing census covers three distinct
audiences: (a) major users of census data, (b) persons and institutions participating in the census operations and (c)
the general public. Since the census is a national activity that is completely dependent for its success upon the
wholehearted cooperation and assistance of the general public and many governmental and local organizations, the
entire communications effort should be developed as a coordinated activity in close conjunction with the other
substantive preparations for the census. These communications activities are valuable not only for informing others
about the census but also for providing census authorities with early and continuing information about the reactions
to census plans and activities of the general public in various parts of the country and of key persons, groups and
institutions.

1.112. Consultation with users of census data on topics, on definitions and, particularly, on planned tabulations
and the development of the census database is an indispensable step in the preparations for the census that should be
taken early. These consultations will assist the census authorities in planning for a census that, within the resources
available, is as responsive as possible to user needs in terms of the collection, processing, tabulation, storage and
availability of meaningful data. Such consultations can also serve to foster a wider and more informed
understanding of and support for census plans and activities. The users to be consulted should be from
governmental departments, ministries, universities and other research institutions, the private sector, and other
organizations (or individuals) representing the economic, social, educational and cultural life of a country. The
consultation process can take many forms. If done in the form of meetings, it is often more useful to hold separate
consultations with different types of users with common interests, such as administrators, policymakers, planners,
demographers, researchers, users in the business community and so forth, rather than a simultaneous consultation to
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all data users. Such combined consultations frequently prove frustrating to participants because there are
substantial differences among users in their technical background and in their concern with the details of census
content and operations.

1.113a. Because of the importance of the census in providing data for local planning and administration, it is also
often advisable to have consultations with users in provincial and local governments and institutions in various parts
of the country. Particularly in large countries or countries where the provincial or local governments have a
comparatively high degree of autonomy, consultations with users at the subnational level is essential if the full
potential of the census is to be achieved. Strategies should be chosen according to the target group. Meeting data
users is very efficient but imposes physical and budget limitations. Broad consultation can be implemented on the
website of the census office or government. The strategy can be used both to collect suggestions from users (for
example on census questionnaire) and also to give transparency towards the census preparation activities. Other
forms of technology can be considered to hold decentralised or remote consultations. Users may be sent an
electronic questionnaire to collect their priority information requirements, or invited to complete the questions
online. Video-conferencing may also be considered if available.

1.113. In order to complete the preparatory work for the census and to carry out the census enumeration itself, the
census office will have to expand its staff substantially. In addition, numerous governmental and non-governmental
organizations outside the census office may be called upon to provide personnel, equipment, supplies, space,
transportation or communications facilities and so on to help in the census work. As a result, large numbers of
temporary personnel will have to be trained (see paras. 1.210-1.215) and the contributions of a diverse group of
national and local organizations will have to be effectively mobilized. A well-planned communications programme
can contribute to both efforts.

1.114.  Arranging the publicity for the census is another of the important tasks in the census operation. This entails
an educational campaign, the purpose of which is to enlist the interest of the general public and its cooperation. The
aims, as a general rule, are not only to dissipate any anxiety regarding the purposes of the census but also to explain
the reasons for the various questions in the questionnaire and to offer some guidance as to the manner in which these
questions should be answered. The publicity campaign may also be an important tool for increasing the
completeness of census coverage, particularly among hard-to-enumerate groups. It is desirable that planning for the
general publicity campaign should start as soon as the census is authorized. The campaign itself should be closely
synchronized with other census activities and full-scale publicity should not begin too far in advance of the date on
which enumeration is scheduled to start. Plans for the publicity programme should be closely coordinated with those
for the census tests (see paras. 1.193-1.196). The programme will have to provide the publicity needed to carry out
the census tests. In addition, the programme can use these tests to study the impact of alternative publicity materials
and methods. If either the cartographic or house-listing operations require extensive fieldwork and widespread
contacts with the public, it should be recognized that personnel involved in these activities often provide the public
with its first impression of the census. Training and publicity programmes should take this factor into account.

1.115a. The general campaign should be directed to all sections of the country and all segments of the population
through the use of all available publicity media. The general campaign may be supplemented by a number of
specialized campaigns aimed at specific segments of the population to sensitise on specific subjects, such as gender,
migration, ethnicity and disability, in which the quality of response may depend on the level of prior sensitisation in
the general public.. In multilingual countries, creating campaigns in the local languages is crucial. Apart from
national and local mass media such as newspapers, TV, radio etc, the use of interactive media, such as a toll free
helpline, social media such as Facebook and Twitter, Short Messaging Service (SMS), Multimedia Messaging
Service (MMS) and local events where the public can participate, go a long way to improve public awareness and
build trust.

1.115b. Disseminating information about the rational of the census, and its utility, helps alleviate possible
misconceptions among the general public, thus increasing participation and coverage. Media advisories issued by
the statistical office will usually be widely covered by the media at no cost. Outreach campaigns involving different
organisations and enlisting the support of local leaders and opinion makers to spread the word about the census in
their area of influence is also a good strategy. In addition to recruiting such organisations and leaders as partners,
the census organisation may develop key messages, web buttons, posters and other material to support them in their
activities. The use of publicity may also be considered to support the recruitment of field personnel.
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1.115c¢. In the rural areas, weekly markets, fairs and public festivals are a good opportunity to publicise the census
message among people who may not have much exposure to mass media. An excellent opportunity exists to create
widespread awareness of the census through a campaign targeted at schools. Other kinds of local level publicity
such as wall writing and village announcements can be planned according to the local conditions.

1.115. An integral part of census communication and publicity is informing key census data users and the general
public about the availability of the census results and its utility (1.23 — 1.37).. Awareness about census data and
utilisation should be done during the inter-censal period before the commencement of the next census. This is to
make sure that the public recognise the importance of the census and appreciate statistics that are generated from it.
It is critical that such communication strategies be developed as an integral part of census planning and not left as an
optional add-on. It has been the experience of quite a few countries that the engagement of professional media and
communication personnel adds value to the campaign.

7. Plans for quality assurance and improvement programme

1.117. Most countries conduct population and housing censuses, once in 10 years. Thus carrying over experience
from one census to the next is fairly limited. But experience from previous population and housing censuses as well
as other censuses such as agricultural census is very useful to plan for a quality assurance and improvement
programme for the current one. Moreover, numerous activities that comprise the census operation have to be
carried out in a limited time period. This means that countries must employ a large number of persons for census
work for a few weeks or months. Usually a different set of persons are employed on a temporary basis for each of
these operations. As a result, the quality of work is likely to vary from person to person, from one area to another
and from one time to another. It would be very useful if errors detected from previous censuses or similar activities
are documented and used as the basis for developing quality assurance measures for the next census. Each country
must have a quality assurance and improvement programme in place to measure quality of each stage of the census.
It is therefore important to be able to measure how well each census operation is proceeding by building in quality
assurance procedures throughout the census. It should be stressed that a major goal of any quality assurance
programme is to detect errors so that remedial actions can be taken even as the census operations continue. Thus, a
quality assurance programme should also be viewed as a quality improvement programme. Without such a
programme, the census data when finally produced may contain many errors which can severely diminish the
usefulness of the results. If data are of poor quality, decisions based on these data can lead to costly mistakes.
Eventually the credibility of the entire census may be called into question

1.118. The quality assurance and improvement system should be developed as part of the overall census programme,
and integrated with other census plans, schedules and procedures. The system should be established at all phases of
census operations, including planning, pre-enumeration, enumeration, document flow, coding, data capture, editing,
tabulation and data dissemination. Following a detailed schedule will ensure that sufficient time is allocated to
testing and evaluation activities at each stage, reducing the risks of errors. Establishing a quality assurance and
improvement system at the planning stage is crucial to the success of the overall census operation. For a more
extensive discussion of the components of a quality assessment framework, see paragraphs 1.228-1.277 below

8. Mapping

1.119. There is widespread recognition that it is important for national statistical agencies to develop a continuing
cartographic capability to serve their specialized cartographic needs. Such a capability can make a major
contribution to the population and housing census and other elements of the national statistical system. A
continuing cartographic capability within the statistical agency can also contribute to the analysis and presentation of
census results.

1.119a. Collection cartography has a major bearing on dissemination geography. While this is driven by workload
consideration against tight timeframes of enumeration, it must be borne in mind that data has to be disseminated in
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aggregates that make sense in usage such as reporting on villages, wards etc. Therefore the demarcation of
enumeration areas must be consistent with as far as possible to domains of dissemination.

1.120. Statistical agencies, however, are usually not mapping agencies and should not, for the most part, try to
duplicate the functions of one. Likewise, mapping agencies are not statistical agencies and often may not fully
appreciate the statistical value of the information they hold or how best to present statistical information in map-
based products. Despite this, undertaking a census can provide a catalyst for the statistical and mapping agencies to
work together to the benefit of both agencies and the community

1.121. It should be stressed that there is now a wide range of techniques and technologies available for use in a
census mapping exercise . The following sections do not make any recommendation as to which system would be
most appropriate for any country or countries at any stage of development. Rather, these sections summarize the
options available at the time of writing, from which the NSO can choose and adopt at the appropriate level of skill
and experience, and note particular issues that should be addressed by countries in deciding the type of operation to
be undertaken for their census.

(a)  Strategic basis for a census mapping programme

1.122. The aim of census mapping is to provide the cartographic basis to be used during the actual process of
counting. The census enumeration team needs to have a set of unique maps covering the entire country that
accurately defines the boundaries within which each enumerator has to work during the enumeration phase of the
census. Therefore, the quality of maps used in the census has a major influence on the quality and reliability of
census data.

1.122a. In the pre-census stage, maps ensure coverage consistency and facilitate pre-enumeration operations (maps
showing enumeration areas thus providing an essential device that guarantees coverage of the census).

1.123. In the enumeration phase, maps play a vital role in guiding enumerators to dwellings and other places
where people are likely to be during the enumeration period. They are important in ensuring full and unduplicated
coverage of geographic areas.

1.124. Tt is still the case that in many countries there are only a limited range of maps available and these often do
not show sufficient detail to enable the boundaries of small areas to be clearly defined. This is particularly likely to
apply in areas of unplanned settlement. It is thus common to supplement the maps with other material, such as (a)
lists of households (preferably compiled by statistical agency staff as part of the process of delineating enumeration
areas, but on occasion provided by local leaders) see paragraphs 1.173 to 1.176; and/or (b) a textual description of
the boundary including roads, railway lines, power lines, rivers and other physical features. This description may
also include obvious landmarks on the boundary (school buildings, water points and other reference features).

1.125. However, it is not appropriate for field staff to rely entirely on a list of households, written or verbal
descriptions and directions, or on local knowledge of the area boundaries. Reliance on verbal descriptions or local
knowledge very often leads to confusion and error because people tend to have mental images (or mental maps) of
places and these images may not coincide with the area as it really is reflected in the design of the enumeration area.
For the same kind of reason, the supervisor's mental map of an enumeration area may differ markedly from that of
an enumerator. To overcome such problems, it is important that the best possible quality maps be the basis for
census enumeration operations and that the collection staff receive comprehensive training in the correct use of the
maps and associated textual material if that is provided.

1.126. Similarly, maps, which are now commonly in the form of digital products, play an increasingly important
role in the dissemination phase. Statistics compiled from census data can be geographically referenced and provide
for methods of analysing the geographic characteristics of those statistics. Maps may then be used effectively to
relate statistical data to the geographical area to which the census results refer. This makes the statistics easier to
understand and more readily usable by both expert users and the general public.

1.127. In addition to the maps required for the census, a systematic, complete and up- to-date listing of localities is
required. Such a listing is needed for the coding of place names and for determining to what extent data for
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localities will be tabulated. In some regions, the establishment of a definitive list of localities is a major operation
because of difficulties arising from the frequent fragmentation, disappearance or combination of small localities, and
from changes in name, variations in spelling, the existence of more than one name for the same place or the use of
identical names for different places. This listing should be held as a formal database or as an integral component of
the databases forming part of a geographic information system (GIS).*

1.128. Where a digital base map is prepared, this may be used in

conjunction with a GIS technology as the basis for coding information supplied in the census. This could apply to
address of usual residence now and/or in the past, place of work and similar topics. The most important recent
developments have been in use of Global Positioning System (GPS) which has revolutionized field data collection.
Personal Digital Assistants (PDAs) and other hand-held devices replacing traditional paper questionnaires are
increasingly linked with a digital map of the enumeration areas and GPS for geo-referenced census data collection,
thus helping enumerators find the dwellings and places where people will be counted, shortening the total amount of
time required for data processing and improving data accuracy and quality. Furthermore, the new generation of
high-resolution satellites provide images with enough detail to support numerous mapping applications

(b) Conceptual planning for census mapping operations

1.129. The types of maps required for census mapping include the following: (a) small-scale reference maps for
use in the census agency to manage the overall operation; (b) large-scale topographic maps for use by
enumerators;(c) maps of the subregions or administrative areas, for the use of managers, showing the location of
small population settlements and dominant physical features, such as roads, rivers, bridges and the type of terrain.
The use of satellite imagery to generate these maps is now increasingly common across countries.’

1.130. The lead times necessary to create, maintain, print and distribute enumeration

area maps are significant, and careful consideration should be given to the mapping activity during the census
planning and preparation phases. The lead time for a country will be determined by a wide range of factors,
including the number of maps to be produced, the technology available to produce them, the availability of funds to
acquire additional resources and the time required for distribution of the maps to field staff. However, as a working
rule it could be suggested that the mapping programme be established working back from a deadline of reproducing
the last map three months before the census day. This will provide sufficient time to distribute the maps prior to
commencement of the training of field staff. Particular care must be taken in this regard where consideration is given
to using more advanced technologies (see paras. 1.135 to 1.142). Additional time as well as human and financial
resources may be required to gain the capacity needed to use the technology effectively

1.131. Prior to developing the mapping programme for the census, consideration needs to be given to the
geographic classification to be used and the mapping infrastructure available to carry out the mapping tasks. As the
geography on which the census is collected will determine the geography on which the census data can be
disseminated, a geographic classification should be devised in conjunction with the development of census mapping.
The details of designing a general geographic classification, including the definition of the various areas of the
geographic classification and their relationship to one another, are more complex than those involved in census
mapping and will not be covered further in this volume.® However, the design of enumeration areas and other
census management areas are of crucial importance for the census and are outlined in the following paragraphs.

* For further details on GIS mapping, see Handbook on Geospatial Infrastructure in Support of Census Activities, Studies in Methods,
No. 103 (United Nations publication, Sales No. E.09.XVIIL8).

> It may be noted however that hand drawn maps by the enumerators demarcating the enumeration area with all the houses and
other physical features like roads, rivers continue to have their utility in countries where the enumeration area boundary is
provided to enumerators by description rather than through pre-generated maps

SFor an example of a more detailed description of the units that are considered in one country’s statistical geography, see Australian

Bureau of Statistics, “Australian standard geographical classification” Bulletin 1216.0, chap.10. The range of units classified are
shown in the structural chart in that chapter. Note that the lowest unit “census collection district” is equivalent to enumeration area.
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(1) Design criteria for enumeration areas

1.132.  Enumeration areas (EAs) are fundamental to both the statistical areas structure and to the census
management area structure. Issues that need to be considered include:

(a) Achieving complete coverage by showing clearly that there are no gaps or overlaps
in the area to be enumerated;

(b) Improving the ability of personnel to manage field operations effectively by
equitable and well-defined distribution of workload amongst
enumerators and ensuring that EA boundaries are designed so
that they follow easily recognizable features such as roads, waterways, established
walking tracks and railway or power lines to the extent possible. The use of features
such as village or local government boundaries should be carefully considered,
taking into account the difficulty of identifying boundaries using features such as
compass bearings or lines of sight;

(c) To the extent possible the design of enumeration areas should avoid including
significantly different types of housing within a single EA. This will facilitate
dissemination of information on specific housing situations, such as slums (an issue
specified as part of the Millennium Development Goals);

(d) Dissemination objectives also require taking into account the demand for small
area data, the confidentiality of personal information and the ability to be
aggregated to present information on larger geographic units. For some defined
boundary areas, an approximation formed by aggregating boundaries may be used
for dissemination.

1.133.  Procedures should be developed that will allow comparability of areas from one census to the next.
Change analysis at the local level is greatly facilitated if the units of enumeration remain compatible between
censuses. A unique code should be assigned to each enumeration area and the changes (for example in case of
splitting areas with high level of growth) should be tracked. The statistical office is often the custodian of coding
schemes in the country and should also be the focal point for the design of the census mapping codes. In cases where
this is not possible, the criteria can outline design principles that will allow users to easily compare EA-based data
across censuses. When the population and housing census are conducted separately, effort should be made to use
the same EA frame for both censuses as far as possible.

(ii) Design criteria for census management areas

1.134. Census management areas will consist of aggregations of enumeration areas brought together for ease of
managing the enumeration staff. Where existing government staff and structure are used for enumeration purposes,
the census management areas may be the same as the administrative regions. It should be noted that this may be a
matter of administrative convenience and the particular hierarchy (or way of combining enumeration areas into
larger areas) for this purpose need not necessarily be the same as that for the dissemination phase, which must be
driven by the needs of users. However, the greater the congruence between enumeration areas and pre-existing
administrative boundaries the easier is the task of conducting census.

(iii) Appropriate technology
1.135. Before census mapping commences, the census agency needs to determine the appropriate technology for
mapping. Countries need to choose technologies to improve efficiency of census operations, data quality and

timeliness balancing these with cost keeping in view their national needs and circumstances . The application of
technology must also ensure that confidentiality of data is maintained... .
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1.135a. In general, countries need to approach the use of technology for mapping as a continuous process rather than
merely a sequence of mapping and dissemination operations. Use and application of geospatial technologies and
geographical databases are very beneficial to improve the overall quality of census activities at all the stages of the
census. Major technological advances include the widespread availability of personal computers, hand-held
computers and personal digital assistants (PDAs), global positioning systems (GPS), geographic information
systems (GIS) software and low-cost aerial and satellite imagery. These advances would be of interest to national
statistical organizations to collect more accurate data in timely manner.

1.135b. Each country needs to evaluate how available mapping options fit into the context of its own census
programme and national planning. Such issues as existing geographic resources in the country, technology resources
and qualified (or skilled) staff, available funds and the time frame allocated to complete the geographic tasks for the
census will determine the best mix of technology and approaches for each individual case.

1.136. In circumstances where it has not been possible to acquire appropriate base maps for areas of geography,
enumerators (or other enumeration staff) may produce hand-drawn maps, accompanied by a textual description of
the boundary features, to enable a successful enumeration. Hand-drawn maps do not possess the level of accuracy
offered by high-quality topographic maps, but are an option when maps for an area: (a) do not exist; or (b) are too
small a scale to provide sufficient detail for an enumeration area map; or (c) are seriously out of date and cannot be
updated in the time available.

1.137. Where reasonable-quality topographic maps are available, they should be used as a base and hand-drawn
enumeration area boundaries can be added as an overlay on transparent film and the combination photocopied for
use by the enumerators. Alternatively, the EA boundaries could be hand drawn on the printed map and the result can
be used further. However, either of these kinds of combination maps need to be used with caution; field personnel
need to be aware that the maps could possibly have errors or inconsistencies, which it is their responsibility to
resolve and record when in the field. All base maps produced for census should be referred to a unique, consistent,
geodetic reference system all over the country.

1.138. Where accurate and current maps at relevant scales are not available for a country, or part of a country, the
technological alternatives described in the following paragraphs could be employed subject to consideration of the
constraining factors described in paragraphs 1.139-1.142:

(a) Satellite images.
A satellite image typically covers a large
area and can be cost-effective compared to other sources. Imagery should be pre-
processed by the supplier so that it is rectified and geo-referenced (a known scale
and orientation, with some latitudes and longitudes, is printed on the face of the
image);

(b) Aerial photography. Acquisition of aerial photographs for large areas of a
country may be expensive. However, existing archives of photographs can be an excellent resource for
preliminary counts of dwellings and as a base for basic maps. In some cases digital aerial photographs can
be a cost-effective by way of initiating some components of a geographic information system (GIS);

(c ) Global positioning systems (GPS). Making hand-drawn maps, or digital maps from a GIS for use by
enumerators in the field can be greatly assisted by GPS. A simple, hand-held GPS receiver will give
latitude and longitude coordinates with reasonable accuracy of key points. Depending upon the system
selected, a GPS may also track linear features and thus be useful for mapping boundaries. Maps printed
from a GIS or hand-drawn map can be enhanced by the addition of latitudes and longitudes recorded at key
points to provide orientation, scale and absolute position. Such information will be particularly valuable for
dissemination purposes or if the work is a component of developing a GIS for later use.

(d) Georeferenced address registry. Some countries create and develop an address database in two ways.
The first consists in assigning to each building address or dwelling a coordinate in a proper geographic
reference system. Each building of the country receives a coordinate. The second consists of street or road
segments: for each line segment in the street database, the range of address numbers needs to be recorded
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for both sides of the street. It is possible to combine the two methods for different types of location, as
urban and rural areas.

1.139. The implementation of strategies using such technologies must be thoroughly planned with the guidance of
qualified staff or external experts with formal qualifications in the use of advanced mapping technology. It is
particularly important that the cost of acquiring and maintaining the hardware required to use this technology is
factored into the budget (and a sound cost-benefit analysis undertaken to support such changes), and adequate plans
are made to ensure the availability of sufficient quantities of hardware in time for the census.” . To lower the cost of
using such technologies, services and equipment can be shared with other government agencies or private
companies.

1.140. It should be noted that there may be additional risks due to the need for equipment to be operated in
suboptimal conditions, including poor weather, dusty conditions and/or poor lighting. Despite its versatility, GPS
may not be able to differentiate the coordinates of overlapping or closely located dwellings in multi-storey buildings
and in this circumstance should only be regarded as providing coordinates for the building rather than the dwelling
units within it.

1.141. It is important to ensure that where such systems are employed they are clearly understood by enumeration
staff. This should be achieved by ensuring that the staff, whether at the cartographic update (pre-enumeration) stage
or enumeration stage, are given adequate training in the interpretation of the maps. Should the maps be incorporated
in digital devices such as personal data assistants, the staff should be trained in the use of both the hardware and the
software.

1.142.  As with all other significant changes to census procedures, it is crucial that census geographic and mapping
processes are successfully included in tests prior to being used in the main operation. This is particularly the case
where a change in level of technology is being considered.

(iv) Geographic information systems

1.143. In recent years, many countries have adopted the use of GIS to facilitate census mapping in the production
of both enumeration maps and dissemination products. As the cost is declining and the basic technology is
now well established, it is expected that this will continue. It is likely that the census could be a useful
catalyst for increasing capacity within the statistical office (or the country as a whole). Adoption of GIS
should thus be seen as a major strategic decision with impacts beyond the census operation, and many issues
need to be considered. A GIS database, a census geographic database built at the EA level, is an important
infrastructure for the NSO to manage, analyze and disseminate census data, and monitor the continual change
in geography between successive censuses. It also constitutes a fundamental component of a national
geographic information infrastructure that allows the NSO and other national organizations to integrate socio-
economic and environmental data for evidence-based decision making. A pre-requisite to the building of a
geographic database at the EA level, is the development of a geocoding scheme — where each enumeration
has a unique code, an administrative identifier that can be used to link the geographic features to the attributes
recorded for them.

1.144. The (potential) benefits and costs of GIS are summarized as follows:
(a) Benefits

(i) A closer linkage between maps for enumerators and map-based products for
users;

(i1)) Enriched dissemination of census data as they can be visualised in geographical
areas for easy understanding by users

(iii) The cost of intercensal updating of the base map will be less with a digital base
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map, enabling among other things the construction and updating of sampling
frames
(iv) Producing duplicate maps may be less expensive with a GIS solution;
(v) GIS will have increased ability to undertake quality assurance of geographic
boundaries;
(vi) The census agency will have a greater ability to perform spatial queries and
advanced analysis under GIS;
(vii) Space needed to store input maps for digital purposes will be far less;

(b) Costs

(1) GIS requires additional technical expertise;

(i1) GIS will require a higher level of computing infrastructure;

(iii) A clerical census system can proceed on the basis of basic maps. However, use of GIS in this task
requires that a digital map base exists. If it is necessary to create the digital map base, significant lead times
are required as well as significant funding. In both cases, more experienced technical staff are required;
(iv) In most cases, the preparation of maps and/or GIS will not be the core business of a statistical agency.

V) Contracting out for census mapping

1.145. The development of a mapping project beyond rudimentary clerical systems requires considerable
knowledge of mapping, cartography and geographic systems. In the event that a census agency cannot draw on such
skills from within the agency, it may be required to contract out some or all of the elements of preparation of census
maps.

1.146. Mapping for field purposes under a contract or agreement basis requires the statistical agency to specify its
requirements and prepare clear terms of references (TORs) to the contractor. These may include the following: (a)
acquiring the base map data; (b) creating (or obtaining) the statistical boundaries and aligning them to the base map;
(c) providing a process for enumeration area designers to advise on changes to boundaries (and updates to associated
spatial data); (d) producing hard copy maps as specified for field work.

1.147. The statistical agency should undertake the enumeration area design

work and validation of the associated spatial data, as well as take delivery of the hard copy maps for quality
assurance checks and subsequent delivery into the field. The statistical agency must also accept full responsibility
for the quality standards and delivery of the maps to field staff as required. After the census, any feedback received
from enumerators about the base map should be communicated to the mapping agency

1.148. Mapping for dissemination purposes may be more challenging because the outputs will involve
representation of statistical information (with, or as part of, a map) and often be accompanied by analysis or
commentary about the information. Advances in mapping software have made it easier for census agencies to
produce a wide variety of standard thematic maps. However, advanced mapping products may require the expertise
of a contractor. In these cases, it may be better for the statistical agency to focus on the statistics and let the
contractor provide the technical skills required to produce the actual products with tight quality assurance
procedures in place to ensure that the output from the contractor satisfies the end users requirements described
above.

() Operational implementation of a mapping programme

1.149. The development of a mapping system within the census agency requires the coordination of a series of
complex tasks with relatively long lead times. It is important that project plans are established to manage this
process. The main activities to be reflected in such plans are discussed below:

(a) Establishing a mapping unit. The census mapping project requires a specialized
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project team. Where mapping activities are outsourced, the mapping project teams will be responsible for specifying
the requirements of the census for mapping products and coordinating arrangements with the provider of mapping
services;

(b) Developing a timetable. The critical date is the date that maps must be delivered to
the field. The mapping programme must commence early in the census cycle to
allow sufficient time to produce national coverage of maps well before the census
date and before training of field staff;

(c) Sourcing of basic mapping and digital geographic data. A major step in the
mapping project is establishing a map base of the country, including digital map
data if required. If a census mapping project already exists, the agency may still
require updates to their existing holdings.

1.150. It will be most helpful if the concerned governmental authorities freeze the boundaries of various
administrative units at least six months in advance of the census date so that no further jurisdictional changes are
effected until the enumeration is over. This would be of considerable help in delimiting enumeration areas and,
minimizing chances of omission or duplication.

@) Sources and types of hard copy maps

1.151. Where a hard copy map base is to be used, official published maps may be available from national or
provincial government mapping agencies, the local government or municipal bodies. Other sources of maps may be
other government agencies or private companies. Where the maps are obtained from sources outside the census
agency, permission to use the maps collected must first be sought from the original source and any copyright issues
addressed.

(i1) Requirements for digital mapping data

1.152.  When establishing a digital geographic database, a major consideration is the determination by the census
agency of data requirements. With increasing amounts of digital spatial data becoming available, it is also important
that standards and a common data specification be produced to ensure data validity and consistency.

1.153. The key rules to be followed in selecting data items for inclusion are to question whether (a) the data item
will be useful to enumerators in navigating their way around their enumeration area, and/or (b) the data item is
relevant to users. Assessing the utility of data items to users in a census mapping context must place significant
emphasis on the users’ needs for small and/or customized areas. Data items that meet neither of those criteria should
not be included in the database.

(iii) Updating maps or digital mapping data

1.154. Preparing or updating base maps, or base map digital data, requires substantial resources. The final content
of base maps will have a major bearing on the accuracy and completeness of enumeration area maps and,
subsequently, the effectiveness of census enumeration. The updating of base maps should be scheduled according to
priorities, based on areas in which changes to the number or characteristics of the people require the maps to be
updated. Important features to be updated include (a) accurately named and presented roads and waterways, (b)
administrative boundaries, and (c) landmark features, such as schools, place of worship, post offices, parks and
large buildings.

@iv) Operational design for enumeration and supervisory areas
1.155. Whether a hard copy or digital base is employed, an enumeration area (EA) design manual should be

produced that contains the design criteria and the procedures to be followed when designing EA. The manual can be
used as a basis of training for those involved in the EA design process.
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1.156. If possible, EA design should be conducted by regional statistical office staff who are primarily responsible
for EAs in their province or region. This ensures that local knowledge can be utilized in the EA design process. A
considerable part of the EA design process is the gathering of information on where population and boundary
variations have occurred in order to determine the best way to design particular EAs. As a result of EA design, a list
should be produced that provides the enumeration phase with all relevant field data for each EA, and the
dissemination phase with relevant geographical data.

1.157. The design of field supervisor and regional area boundaries can be determined at the completion of the
process through the aggregation of EAs, and the allocation of geographic identification codes.

1.158. Quality assurance measures should be implemented to ensure that data are correct to a minimum standard,
both for field navigation and technical correctness in cases where a digital base is to be used as an output medium.

) Printing and content of field maps

1.159. Careful consideration should be given to the (considerable) time required for printing maps when
establishing the project plan for census mapping.

1.160. Maps should be provided to every level of field staff. If paper maps are used,

at least one map must be printed for every EA in the country. It is recommended that two copies of the map be
produced, one copy to be used by the enumerator and the other by the field supervisor for training and reference
purposes (and subsequently retained by the statistical office as input to the following census cycle). The use of
computer technology for data collection such as tablets, laptops and other handheld devices may also be suitable for
displaying maps available to field personnel

1.161. Other considerations for the preparation of enumeration maps (whether based upon hard copy or digital
data) include the following:

(a) Enumerators may be required to navigate in poor lighting conditions and thus
details should be easily read,;

(b) The maps must be easily interpreted with text and symbols readily identifiable and
correctly placed, along with the information being presented in a standard format

compared to other source maps;

(c) Boundaries (such as EA boundaries) overprinted on the maps must be clear and
unambiguous;

(d) EAs must be distinguishable when compared to the surrounding area;

(e) Folding or refolding of large paper maps (larger than A2 in size) is inefficient for
staff;

(f) Paper maps need to facilitate the addition of handwritten enumerator comments;
(g) Production of the maps should be cost-effective;
(h) The maps should be suitable for reprinting to meet dissemination purposes where

this reflects user demands.

1.162. Paper maps for supervisors or regional managers should be smaller scale, providing sufficient detail to
identify major features but not so large as to be difficult to handle easily in the field . In many cases, the use of
inset or supplementary maps may be required if the map is to cover a relatively large area. For all levels of senior
field staff, the maps should show the boundaries of all subsidiary units for which they are responsible.

40



(vi) Maps for dissemination purposes

1.163. While preparation of maps, typically as hard copy, for enumeration purposes rightly receives the
highest priority and attention from census managers, the need for maps for dissemination purposes should also be
accommodated in the process. Data users require maps as hard copy or in digital form to understand how the EAs fit
together and build up to higher geographic levels. Therefore, dissemination maps need sufficient topographic details
in order to allow the boundaries and social and cultural features, such as schools, hospitals and major retail and work
areas to be identified. Other factors that should be considered include the following:

(a) The formats chosen should be widely used within the country so that output
products can be prepared readily to meet a wide market;

(b) The data should be suitable for commonly available desktop mapping applications.
9. Small-area identification

1.164. Two somewhat different methods are available to provide the census with a flexible capability for
generating tabulations in terms of a wide variety of geographical aggregations including those needed for public and
private sector data uses at the local level. The first method simply extends the traditional hierarchical system for
coding all major and minor civil divisions so as to cover at the lowest level the enumeration area (EA), sometimes
referred to as the “enumeration district”. The second method, which at greater cost permits finer geographical
specificity, is usually based on some coordinate or grid system, such as that of latitude and longitude. This method is
often referred to as a “geocoding system”.

1.165. Particularly in the absence of a comprehensive system of street names, numbers or similar addresses, the
first method, which uses the EA as the key unit for the production of small-area data, is to be preferred. Proper
administration and control of a census require that the EAs be well defined and their boundaries identifiable on the
ground. It is useful to let EA boundaries coincide with natural dividing lines in the field -- not just rivers and major
roads, but also limits of neighbourhoods and city blocks in urban areas. Not only does this help enumerators clearly
understand the boundaries of their territories, it also prevents difficulties later on when small-area statistics have to
be produced. As a rule, the EA boundaries are also traced on maps and the maps can carry the EA code numbers.
The EA code numbers can then be included, along with the other geographical codes and the statistical information,
at data entry. This makes it possible to produce, from the census database, any kind of recorded information for any
given EA or combination of EAs at minimum cost, subject to the constraints imposed by the need to protect the
confidentiality of individual responses (see paras. 1.376-1.377, on privacy and confidentiality).

1.166. The fact that census data, whether published or unpublished, are

available by EA provides for considerable flexibility. Such flexibility can be of value given that the geographical
divisions used by various branches of the administration or by other data users do not always coincide and may
therefore require different regroupings. Moreover, when changes are planned in administrative boundaries,
tabulation of census data by the planned new entities can also be facilitated through the EA approach. However, if
these changes cross EA boundaries and it is decided to try to re-tabulate the census according to the new boundaries,
very complex recoding of individual records may be involved. As an alternative, statistical concordances, showing
the quantitative relationship between the previous and current classifications could be used. Further, where buildings
or housing units have been geocoded, these geocodes can be used to directly allocate each household to the correct
area under either classification

1.167. The tabulation of population and housing characteristics by EA, which may be shown on statistical maps, is
also a useful tool for analysis. On the other hand, the linkage of data from other sources is not usually possible on
the EA level because of the difficulty of obtaining such information for individual census EAs. Moreover,
comparison between successive censuses is possible only to the extent that EA boundaries remain unchanged.

1.168. Countries may sometimes find it useful to have even greater flexibility in the regrouping of census data into
different geographical aggregations than that
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provided by a coding system based on the EA. In these situations, the use of some system of geocoding may be
considered.® Among the advantages of geocoding, particularly if based on the grid squares approach, are its
permanence, clarity and uniformity, as well as the possibility that it offers of interlinking statistics from a wide
variety of sources..

1.169. On the next level above the EA (or the block faces or nodes identified in a geocoding system), the situation
in urban areas is somewhat different from that in rural ones. Large urban municipalities are often divided into units
(quarters, wards, barrios, and so on), which may have a well-known and relatively permanent administrative status.
Data tabulated by such units are of great practical value for all planning and analysis. If such area units do not exist
or if they are too large for fruitful analysis, other, intermediate units may be formed for statistical purposes. These
should be made as homogeneous as possible. In either case, these intermediate areas must be identified in the codes
entered for each record. Possibilities for data linkage and for comparisons over time are clearly greatest for area
units that have administrative status. Purely statistical areas that lack such status are the more useful the more widely
they are recognized and the more permanently they are kept from census to census.

1.170. At a minimum, developing countries that are predominantly rural will certainly wish to be able to identify
villages which are usually the most important local units in rural areas. In many countries , however, the village has
not been uniformly a higher-level geographical unit than the EA. Although no problem arises when larger villages
are divided into several EAs (as long as a village identification code is included in the record), a serious problem
does arise if a single EA is composed of two or more small villages. In this situation, the EA codes cannot be used to
generate village statistics. It may therefore be advisable to limit each EA either to one village or to a portion of a
village or to an area not included in any village, bearing in mind that an individual enumerator can always be given
more than one EA to enumerate depending upon the work load that the enumerator can accomplish during the
enumeration period”.. There are other problems connected with identification and delimitation of villages, and these
must also be dealt with in planning the cartographic work. Owing to the organic role it plays in rural life and
development efforts in many developing countries, the village should not be neglected in census plans or in census
statistics.

1.171. The statistical value of the village is further enhanced when it is possible to link census village data with
village data from other sources. In many developing countries a wide range of data is compiled for each village,
such as location, altitude, road connections, communications, facilities of various kinds or distances from such
facilities, cultural or ethnic characteristics of the population, major industries, major crops, and so forth. The village
as a unit is relatively stable but in the course of time new villages are created and old ones may disappear or merge.
A village directory and its cartographic base therefore require frequent updating. The use of GPS receivers to
identify real-world coordinates for establishing and maintaining a village directory has great benefits (see para.
1.127).

1.172.  In rural areas there may also be a need to create an intermediate statistical level between the village and the
minor civil division if the former is generally too small and the latter too large for local data uses. In such cases, the
intermediate units should be made as homogeneous as possible and changes in their boundaries over time should be
avoided. On the other hand, it may be necessary to identify areas smaller than EA or village, particularly in the case
of isolated settlements, with due care given to confidentiality considerations at the dissemination stage.

10. Living quarters and household listing

1.173. A list of sets of living quarters, structures containing living quarters or households that are available at the
start of the census is an aid in the control of the enumeration, particularly in the absence of adequate and updated
maps. Such a list is also useful for estimating the number of enumerators and the number of schedules and other
census materials needed in an area, for estimating the time required for the enumeration and for compiling
provisional results of the census. It is also very useful for determining the enumeration areas and for establishing
necessary links between population and housing censuses when they are carried out separately. Finally it can be
used as guide to monitor the completeness and quality of the enumeration of the population in a given area.
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1.174. Consideration should be given to providing permanent identification to streets and buildings, which can be
used for successive censuses and for other purposes. A listing of sets of living quarters, particularly in densely
settled places, cannot be made unless streets have names and buildings have unique numbers. Individual apartments
in multi-dwelling buildings need to be numbered or otherwise unambiguously identified. Where these prerequisites
do not exist, numbering immediately prior to the census would prove useful.

1.175.  Where such information is available, it is useful to provide the enumerators with additional assistance in the
form of lists of addresses to visit. Address lists will be essential if self-enumeration, whereby questionnaires are sent
to the households by mail, is part of the plan. Some countries have population registers that allow more or less
complete address lists to be generated relatively simply. The census can then not only use these lists, but also assist
in further improving the population register by reporting any discrepancies found in the field. Where official
population registers are not available, or insufficiently complete, it may be possible to obtain additional address lists
from postal authorities, utility companies or the private sector (for example, mail-order companies). A definitive list
for the enumerators could then be prepared by merging the lists obtained from these various sources.

1.176.  Where a good population register exists, it may be possible to pre-fill

the household questionnaires with information such as the names of the persons expected to be members of a
household, already available from the register. This reduces the response burden, accelerates the information-
gathering process, and helps to pinpoint deviations. On the other hand it might have a negative psychological effect
if respondents believed that the authorities were monitoring them too closely. An approach using one or several
registers as the point of departure for a census that still includes full-coverage field enumeration is sometimes called
a register-based census. Differences between the register(s) and the field situation will necessarily come to light, and
rules will be required to deal with such differences

11. Tabulation programme and database design

1.177. In most countries, the tabulation programme represents a compromise between the full range of desired
tabulations and the limits imposed by practical circumstances. To ensure that this compromise is made transparently
and efficiently it is important that planning the census dissemination task is started at the earliest stage of the census
development cycle by a round of user consultations. Once the census testing programme has identified a practicable
range of data items to be included in the questionnaire, data users should again be consulted on the specific cross
tabulations required and the relative priority for their production. It is essential that the programme be outlined
sufficiently early so that the procedures and costs involved may be investigated thoroughly before a final decision is
reached. The type of questionnaire and the method of enumeration may limit the kinds and amount of data that it is
possible to collect. Publication time and costs, and the data-processing resources available, will determine the
number and complexity of the tabulations that can be produced within a reasonable time. This will enable
prospective census data users to make firm plans and the census data processing staff to complete all systems
analysis, programming and testing work in a timely manner.

1.178. The tabulation programme presented on the website of UNSD

is that fulfilling the most essential and/or generally required tabulations. Other requests for statistical information
by specialist users will be made subsequently. The databases of census information can be used throughout the
intercensal period to address such needs

1.179. 1t is important to plan the tabulation programme in such a way that final results can be issued within a
reasonable period of time after the enumeration and before the information has become out of date for current needs.
It is desirable that the details of the tables be prepared and the order of their preparation be decided early in the
planning so that the processing of the data will not be delayed.

1.180. Special tabulations may be requested at any time after the census enumeration. Once the census database
has been produced by recording, editing and correcting the raw data, tabulation software packages can be
introduced. These packages allow fast and relatively inexpensive production of tables for selected subsets of the
total database or for alternative aggregates, assuming the information has been preserved in the database in terms of
the needed detailed classifications.

43



12. Questionnaire preparation

1.180a. Although a majority of countries are still using face-to-face interviews with paper questionnaires, many
countries have started to explore multi-mode enumeration methods. Some of these methods are: face-to-face
interview with electronic questionnaire, telephone interviewing, self-enumeration with a paper questionnaire
collected by enumerators, self-enumeration with a paper questionnaire returned by mail, self-enumeration via the
internet, register-based enumeration, and use of pre-existing administrative records. Whatever methods are chosen
these need to be tested and assessed in advance for data quality and feasibility. It is also important that data security
and confidentiality is maintained in whatever modes or approaches that are used.

1.180b. The design of the questionnaire must be based on the type of data collection mode and approach used.
Questionnaire design should also be based on the approach for data processing, for example, whether data
processing will be done through scanning, manual entry, or electronic transmission to the database.

1.181. The following paragraphs relate only to those approaches that involve direct enumeration of the
individuals covered by the census. While many of the principles of designing a statistical questionnaire will also
apply to the design of the administrative instruments underpinning a register-based approach, those instruments may
also be based upon specific requirements of the administrative programmes they address

1.182. Further, where countries utilize the Internet or handheld device to collect

their census information, or portion of that, layout and organization of the data collection instrument may differ
from that of the paper questionnaire. It is important to note that most often, adopting an Internet approach also
means moving from an enumerator based approach to a self-completion approach. The questions must be designed
to be completed by the respondent without outside assistance. Therefore the census management should involve the
information technology team right from the questionnaire preparation stage. While many of the same principles (for
example, clarity of wording, omission of unnecessary material) will apply also to an Internet and handheld device
based collection of information, specialized advice should be sought regarding such issues as (a) the technology
employed to present the questions to the respondent, (b) the method of capturing the response, and (c) quality
assurance checks employed during the capture process.

1.183. A crucial principle is that questionnaire design must be regarded as part of an integrated process of
satisfying users’ demands by collecting, processing and disseminating information provided by respondents.

1.184. The type of questionnaire, its format and the exact wording and arrangement of the questions require the
most careful consideration, since the handicaps of a poorly designed questionnaire cannot be overcome during or
after enumeration’.. Among the many factors that should be taken into account in designing the questionnaire are the
method of enumeration, the type of questionnaire (see para. 1.164), the data to be collected, the most suitable form
and arrangement of the questions, technologies used and the processing techniques to be employed.

1.185. The method of enumeration- in particular, whether the form is to be canvassed and filled by the enumerator
or is to be filled by the respondent (see paras. 1.197-1.200) governs to some extent the type of questionnaire that can
be used (for example, single individual, single household or single set of living quarters, multiple household or
multiple living quarters, combined population and housing). It may also impact up where each type of questionnaire
can be used and the framing of the questions and the amount of explanatory material that must accompany them.

1.186. It is important that questions and response options are free from ambiguity. Moreover, questions should not
be offensive; in many cases this can be avoided by excluding extremely sensitive topics from the census
questionnaire, but care must always be taken to consider the reaction of respondents when designing questions. In

? In this regard, testing the questionnaire using eye-tracking technology is beneficial to design questionnaires more scientifically as
reading patterns of respondents can be recognized technically through this test. Eye tracking is a technique using “an eye tracker”
whereby an individual’s eye movements are measured so that the researcher knows both where a person is looking and the sequence in
which their eyes are shifting from one location to another. An eye tracker is a device to gather data about eye position, gaze direction or
eye movements by using projection patterns and optical sensors. It is useful in exploring how changes in the visual or syntactic part of a
questionnaire may improve respondent’s attention when reading survey questions
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addition, it should be noted that the quality of information collected in a census will be reduced if the questionnaire
is excessively long. These issues should be carefully assessed during the testing programme including cognitive test
and the so-called pilot census (see paras. 1.195-1.196) since poorly worded questions will not only collect poor
quality data, but, by confusing respondents and/or enumerators, may also impact upon subsequent questions in the
questionnaire.

1.187. Special provision will have to be made if two or more languages are used in the country. Several methods
have been used to deal with this situation, such as (a) a single, multilingual questionnaire; or (b) one version of the
questionnaire for each major language; or (c) translations of the questionnaire in the various languages available in
the enumerators' manual. or on the Internet site for the Census. The problem is more serious in the case of non-
written languages. Information on the distribution of languages in the country is important for sound census
planning and, if not available, will have to be collected at some stage of the census preparations. Staff recruitment
and training procedures (see paras. 1.210-1.215) will also have to take language issues into account

1.188. If the housing census and the population census are to be carried out concurrently, it will be necessary to
consider whether a single questionnaire should be utilized to collect information on both population and housing
topics. If separate questionnaires are used, they should be uniquely identified in a way that links the component
forms so as to permit subsequent matching, both physical and automated, of the data for each set of living quarters
with the data that refer to the occupants thereof. This will be particularly important where a single housing form is
used to cover separate personal forms for each individual.

1.189.  When paper questionnaires is used for data collection, the use of processing techniques,'® such as optical
mark reading (OMR) and intelligent character recognition (ICR) will have a significant effect upon the questionnaire
design(see paras. 1.304 to 1.300) . In the case of OMR, it is necessary both to allow for the spacing of response areas
and to ensure printing is undertaken to precise tolerances so that the data capture software is able to capture all
required data but not any of the material around the designated response areas. With regard to ICR, it is crucial to
allow sufficient room for response areas and to ensure that these are designed according to the requirements of the
processing system so that each response box contains only one character, and that the character is correctly formed
(usually in upper case). In most modern ICR software, the provision for colour drop-out needs very precise
tolerances in the colours used and will need high-quality printing . In turn, many decisions regarding the detailed
design of the processing system are dependent on the final content, form and arrangement of the questionnaires. As
noted in paragraph 1.188, where the scanning process requires that a booklet questionnaire is separated into
component pages, it is important that some form of linking (for example, by serial numbers or bar codes) is
employed to ensure that the correct information is amalgamated in the computer records.

1.190. Questionnaire design must be driven by a planning process based upon dialogue between the statistical
agency and those demanding information. Information to be collected must respond to user needs both at national
and international levels and therefore user consultation is crucial in this regard. Previous census questions which are
no longer relevant must be dropped as these do not add any more value. This is essential if the questionnaire is to be
designed to provide the information needed by users. This will, in turn, determine the tabulation programme, as it is
to some extent conditioned by the limitations imposed by the questionnaire.

1.191.  The final questionnaire(s) must be drafted in time to allow for printing

and developing the data collection application, in case of using electronic questionnaire (making allowance for the
many contingencies, such as industrial action and breakdown of printing equipment, delay of programming
activities, that can arise in these processes); undertaking quality assurance checks to ensure the printing is of
sufficient quality to be used in the data capture regime and the data collection application is running correctly under
the data entry rules; adequate training of census officials at all levels, and adequate publicity to be generated on the
content

1.191a. As some countries are also utilizing internet portals and handheld devices for conducting census, sufficient
time must be given to design, develop, test and implement bug free e-questionnaires and related software systems.
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Last minute inclusion or changes in the questionnaire may affect the overall quality of the programs in turn the
census results.

1.192. In view of the many issues to be addressed in designing a census questionnaire, it is not feasible to suggest
specific model questions for the census topics covered in part two. However, images of all census questionnaires
that have been made available to the United Nations Statistics Division have been placed on the Division’s website
(see http://unstats.un.org/unsd/demographic/sources/census/censusquest.htm) together with research papers relating
to questionnaires used to collect information on the various topics recommended for collection and also using the
different technologies (internet, handheld).

13. Census tests

1.193. The testing of various aspects of a census plan prior to the enumeration is a very useful practice for all
countries, and an essential one for countries without a long history of census taking and for those in which
fundamental changes in census methods or use of new technologies are being considered. Census tests can be
designed for different purposes and in different ways. To yield full benefits, tests should be employed for all stages
of the census, including enumeration, processing and evaluation of results. Separate test should be conducted to test
new technologies such as internet and handheld devices in order to allow identifying problems linked to the data
collection application design and architecture, the data transfer system as well as the integrity and security of data
transferred. Such tests can give important information on the adequacy of the field organization, the training
programme, extent of respondent burden, the processing plan, budget and other important aspects of the census.
They are particularly valuable in probing for weaknesses in the questionnaire, in the instructions or in enumeration
procedures that might affect the quality of the data. They can be designed to provide information on the relative
efficacy of alternative methods of enumeration and technology, and on the average time required for enumerating a
single household or a single set of living quarters. Such information is useful in estimating staff and cost
requirements. In addition, census tests serve as practical training for the nuclear staff of supervisors and other
officials.

1.194. The first kind of tests carried out during census preparations are questionnaire tests. Their purpose is to
test the suitability of intended census questions, including their formulation and the instructions provided, as well as
the suitability of the questionnaire design. Such tests can be particularly helpful in assessing the suitability of the
proposed material for enumerating specific population groups, as well as the general public. These tests are also
used for estimating the time requirements in enumeration. It is practical to carry out questionnaire tests on a small
scale in several purposively selected places. Because they are relatively inexpensive, repeated rounds of
questionnaire tests may be carried out until a satisfactory questionnaire has been evolved.

1.195. A comprehensive test of all census procedures is often called a “pilot census”.

Such large scale tests should be designed and managed to thoroughly test the entire system. Essential features of a
pilot census are coverage of one or more sizeable administrative divisions and encompassment of the preparatory,
enumeration and processing stages of a census, by which it thus tests the adequacy of the entire census plan and of
the census organization.. In order to best serve this purpose, care should be taken to ensure that conditions in the
pilot census are close to the conditions that would be present during the actual enumeration, For this reason, it is
often taken exactly one year before the planned census so as to conform to the expected seasonal patterns of climate
and activity. It is generally unwise to consider the pilot census a source from which to derive usable substantive
data. Apart from the sampling problems involved, such a use inevitably detracts from the central purpose of the
pilot, which is to prepare for the main census

1.196. It is critically important to undertake a set of tests of the information and communication technology
(ICT) solutions that are planned to be applied in the census. Depending on the extent and characteristics of ICT,
these tests should include all ICT components related to the field work, data transfer or entry and processing well
ahead of the census itself. This is particularly important if a new technology is being introduced, such as internet,
handheld devices or other electronic collection tools, and scanning the questionnaires as a means of capturing data.
Tests should include the testing of applications, systems and the equipments itself, as well as the underlying
circumstances necessary to avoid equipment malfunctioning, such as climate, or significant delays due to inadequate
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quality of paper causing paper jams or unexpected problems in programming activities. In the context of new
approaches using electronic data collection testing should include daily data transfers to the major depository of
data. Testing the efficiency of data entry rules, coding, editing and tabulation applications should be done based on
results collected by the pilot census.

14. Plan of enumeration

1.197. Different approaches to enumeration are possible. Traditionally, each household is contacted and
enumerated on a face-to-face basis. This approach is still used in most developing countries and for at least part of
the population in many developed countries. In those circumstances where up-to-date and comprehensive address or
population registers exist or can be established and the level or literacy is high, the enumeration process often
involves mailing out the census forms, or having the public mail back the completed forms, . Where telephone and
internet services have broad coverage, telephone and internet data collection can also be used. Approaches such as
mailing, telephone and internet data collection may also be used in combination to the face-to-face interview mode.
Whatever approach is to be used, the complete enumeration plan should be prepared well before the enumeration
begins. This involves (a) the determination of the enumeration method to be used and the basic procedures to be
followed in the collection of the data and the control of the enumeration, (b) the procedures for the control of the
quality of the data and (c) an estimation of the number of sets of living quarters and the probable size of the
population to be enumerated so that the number of questionnaires and other materials required for the enumeration,
and the number of enumerators and supervisors needed, can be properly ascertained.

1.198. With the advent of the Internet, several countries have also employed enumeration methods that allow
respondents to submit their questionnaires through the online equivalent of their paper census questionnaires. It
should be noted that only countries that have high penetration rates of information technology including the Internet
have implemented this method, and mainly in conjunction with more traditional ones. It should also be mentioned,
however, that these options may never entirely replace the need to conduct face to face enumeration as even where
the society enjoys a high degree of using information technology, the theentire population cannot be reasonably
expected to comply to a mode of self-enumeration.

1.199. The universal enumeration of population and living quarters should be made on a geographical basis,
that is to say, the country should be divided into census enumeration areas, which can be clearly distinguished on
ground. Normally, each area should be small enough to be covered by one enumerator during the period of time
allowed for the enumeration. There may however be cases where larger areas are carved out as enumeration areas.
In such cases, sub enumeration areas could be formed and assigned to more than one enumerator. Other sources of
information, such as registers of population or registers of properties, could be used to produce census data in
countries that have established continuously updated population registers of high quality and good coverage. It
should however be noted that the presentation of data need not be at the level of the enumeration area but could be
aggregated at an appropriate smallest level of geography.

1.200. Special attention should be given to the procedures to be followed for the enumeration of nomadic and
semi-nomadic populations. These procedures should take account of the specific difficulties in locating such
population groups, which are characterized by movement from place to place (see paras. 1.281-1.283). Special
arrangements may also need to be made to enumerate homeless persons as well as the special categories listed in
paragraph 2.41 below, to the extent that these categories are included within the scope of the census. Where their
number warrants, additional information that would indicate the reason for homelessness may need to be sought.

15. Plans for data processing

1.201. Plans for data processing should be formulated as an integral part of the overall plan of the census, and those
responsible for the processing of the census should be involved from the inception of the planning process. Data
processing will be required in connection with the results of census tests, compilation of preliminary results,
preparation of tabulations, evaluation of census results, analysis of census data, arrangements for storage in and
retrieval from a database, identification and correction of errors, and so on. In addition, data-processing technologies
are playing an increasing role in the planning and control of field operations and other aspects of census
administration. Data processing has an impact on almost all aspects of the census operation ranging from the
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selection of topics and the design of the questionnaire to the analysis of the final results. Therefore, data-processing
requirements in terms of personnel skills and knowledge, , space, equipment and software (computer programs)
need to be looked at from the point of view of the census as a whole and at an early stage in the planning

1.202. The existing data-processing staff will certainly need to be expanded and will probably need some
upgrading in terms of skills, particularly if new computer hardware and/or software is to be used in the census. Any
training that is required should be completed early enough so that those benefiting from the training can play an
active role in census planning and operations.

1.203. Decisions will need to be made concerning the location of the various data-processing activities within the
country, including the extent to which the processing work is to be decentralized. This decision should be partly
based on the ability to recruit the required personnel for the processing operations. Acquisition of both equipment
and supplies can require long lead times; estimates of both data capture and computer processing workloads must be
made early to enable timely procurement. Closely related to the question of equipment is that of the provision of
adequate space. Although the maintenance of most personal computer equipment no longer requires adherence to
rigid standards in terms of temperature, humidity, dust and so on, attention to issues related to power supplies is still
important. Inevitably, more important is the attention to be devoted to the maintenance of servers (especially heavy
duty servers), where most of the information processing is likely to take place and saved, as well as the data-
transmission infrastructure. The last issue is essential to ensure smooth and noise-less Internet and/or web
communications between different units and centres engaged in census operations. Moreover, in the case of
traditional archiving, well-protected space for the storage of the completed census forms before, during and after
processing will have to be secured.

1.204. In addition to considering the hardware, decisions will have to be made on the software to be used in
editing and tabulating the census data. Several portable software packages are available for census editing or
tabulation. Commercial personal computer spreadsheet, database or tabulation packages are also available. Every
country should assess its software requirements in the light of its own needs and resources. Regardless of the
software used, sufficient time will have to be allowed for customisation of the software and training staff in its use.

1.205. Outsourcing some of the predominantly IT-related operations may be considered. Outsourcing should be
implemented in such a way as to bring immediate economic and quality advantages to census operations.
Furthermore, national statistical offices should take adequate measures to ensure that outsourcing of census
operations does not compromise data confidentiality and that necessary steps are taken so that the contractor does
not have free access to the basic census databases. It is worth mentioning that responsibility for hosting of census
databases rests with the national statistical offices and that outsourcing of these activities is not recommended. In
short, outsourcing should be implemented so as to facilitate a transfer of knowledge into the census organization and
always in such a way that essential features, such as the privacy of individual respondents and the confidentiality of
the data, are fully protected.

16. Plans for evaluation of census results

1.205a. The quality of population and housing census data is very important for many reasons, building public trust
and understanding in the national statistical system. The purpose of census evaluation is to provide users with a level
of confidence when utilizing the data, and to explain errors in the census result. It is therefore important to choose an
appropriate way of sending out these messages to the right group of people. It is universally accepted that a
population census is not perfect and that errors can and do occur at all stages of the census operation. Therefore,
many countries recognise the need to evaluate the quality of their census results.

1.205b. Errors in the census results can be classified into two general categories - coverage errors and content
errors. Coverage errors are the errors that arise due to omissions or duplications of any of enumeration units:
persons, households or housing units in the census enumeration. Content errors are errors that arise in the incorrect
reporting or recording of the characteristics of persons, households and housing units enumerated in the census.
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1.205c. There are a number of methods used to evaluate census results including: demographic methods (including
indirect techniques); comparison of census data with results of existing household surveys and previous census
results; and post enumeration surveys. Each method has advantages and disadvantages with respect to its technical
requirements, underlying assumptions and organisational aspects.

1.205d. A census evaluation program should be developed as part of the overall census program and integrated with
other census activities. Therefore, it should be planned in the planning phase of the census. Scope and objectives of
evaluation programme should be decided well in advance to determine early enough the adequate resources (both
financial and human resources) needed for evaluation programme. It is important to establish a team responsible for
planning, organisation and implementation of evaluation programme. The cost of evaluation should be covered in
census budget as separate item. For more detail discussion of methods for census evaluation, see paragraphs1.379-
1.400.

17. Plans for census outputs and dissemination

1.206. A census is not complete until the information collected is made available to users in a form suited to their
needs. A wide range of statistical products can be made available to the public, the private sector, government
agencies, local authorities and the academic and research communities. The information may be included in
published tables or reports for general distribution, online in various tabular or graphical formats, produced as tables
in unpublished form for limited distribution or stored in a database and supplied upon request either on magnetic and
optical media . A detailed plan for producing different census outputs should be guided by early user consultations
(1.112) to ensure data and information requirements will be met in a format commensurate with user needs and
demands; such a plan will also be a useful guide to prioritizing data processing and tabulations

1.207. Not all of the processed materials need to be disseminated widely or in a single format. Tabulations
required by only a few users can be supplied in unpublished form. Some data may not be tabulated until they are
required at a later date. The information stored in the census database allows fast and relatively inexpensive
production of additional tables. Countries may offer on-demand services to provide census information to users who
require tables or other outputs not produced, or aggregates not available, through other means. If suitable electronic
dissemination is available, customised tabulations and applications might also be designed and extracted directly
by end-users. In this case, the census organization should prepare in advance and then implement an authorization
and security policy, so that the risk of breaching confidentiality in data provided to outside users is avoided.

1.208.  Printed publications, despite their production cost, remain in many countries the preferred vehicle for
dissemination of the main results. Target

dates for publication should be determined well in advance and processing and printing programmes should be
planned accordingly. In addition to traditional methods of printing, there are various methods of reproduction
available that are fast, economical and good-quality, and these should be investigated. For an increasing number of
users,, computer-readable magnetic and optical media as well as online electronic data dissemination are a better
means than printed paper, based on the factors of cost, storage capacity, (and therefore weight of documents), ease
of reproduction, and direct availability of the data for further computer processing. In addition to the processed
Tabulation, sample data at the unit level is also provided by some countries for research purposes. In such cases, the
sample should be carefully drawn to ensure adequate level of representation while at the same time ensuring that
anonymity is not compromised. Some countries have also adopted very creative techniques for data dissemination
and visualisation. The development of such data products should be part of the planning process of census

1.209. A wide range of dissemination strategies must be developed for meeting the requirements of different
users. Appropriate technologies and media need to be identified for effective and easy dissemination of census data
and information. Geographical Information System (GIS) makes information more user-friendly by including
thematic maps. Census maps in printed or digital form, should be included in the overall dissemination programme
of a population and housing census. Budgetary provision should be made in the initial planning stage itself. In
addition to preparing maps for the census tables and reports, countries should also produce a population atlas and try
to make most data available in a geographic information system on a CD ROM, at different and nested levels of
administrative geography, thus exponentially increasing the usefulness and utilization of census data. A number of
census products have been developed that allow data-users to visualise and customise data on maps. These are
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available as on-line, off-line computer and mobile applications. Depending on the need and resources available, the
development of such products should also be explored.

18. Staff recruitment and training

1.210. Early arrangements are necessary to secure the proper number and type of personnel required for each of the
various census operations. For reasons of efficiency and economy, it is important that the staff be selected on the
basis of competence. Consideration may also be given to the use of the same staff for successive operations, thus
reducing the turnover of personnel. While the preparatory and processing work generally calls for office employees
possessing or able to learn certain specialized skills (cartographers, coders, data entry operators, programmers and
so on), the enumeration stage usually demands a large number of persons capable of going to their assigned urban or
rural enumeration areas and collecting the information according to specific definitions and instructions. The
number of enumerators required being quite high compared to normal staff strengths, and the period for which their
services are needed being rather short, the method of recruiting them needs to be worked out carefully in advance to
facilitate quick, simultaneous, and transparent hiring and subsequently compensating them and relieving them from
their duties promptly and efficiently. Consideration should be given to computer skills if electronic means of
enumeration are going to be used. It is essential that the enumerators and, to the extent possible, their immediate
supervisors be conversant with the languages or dialects of the area in which they will be working. It is only prudent
to recruit and train sufficient reserves to take care of any attrition

1.211. Once the cartographic preparations are substantially complete and the questionnaire has been sent for
printing, perhaps the single most important means that the census authorities have for influencing the success of the
census is the training programme. The contribution that a well-planned and executed training programme can make
to the quality of the census results therefore cannot be stressed too strongly. Such a training programme must of
course focus on the widely dispersed and difficult-to-supervise field staff (namely, the enumerators and their
immediate supervisors) but it must also cover others (for example, the higher-level supervisors, editors, coders,
computer operators). Giving all office employees who are working with the census preparations a brief, uniform
basic training of all aspects of the census has the dual advantage of ensuring that everyone understands the
importance and the context of their part of the task; secondly, since they are conversant with the basics, they can be
swiftly deployed in the field for supervision or coordination during the actual census operations whenever and
wherever needed.

1.212. The entire census training programme should be designed to cover each phase of the work and provide an
efficient and consistent means of effectively equipping large numbers of fresh employees with the necessary skills .
The programme will need to correspond closely to the needs of the various operations and, where appropriate, may
include both theoretical and practical instruction, with emphasis on the latter. In the case of the enumerators and
their immediate supervisors, the training is most effective if it includes several opportunities for the trainees to
participate in practice interviews and role-playing exercises , including the use of adopted IT solutions, if any. (In
countries in which multiple languages are used, the method and content of the enumerator training programme will
need to be suitably adjusted. For example, if the questionnaire is printed in another language, provision will have to
be made for instructing enumerators on the correct formulation of the census questions in the vernacular).
Enumerators and supervisors should be trained as close to the field operations as possible so as to avoid recall
lapses. This leaves very less time for conducting the training. Therefore, the logistics need to be worked out
carefully in advance. The training programme for editors, coders, operators of data recording equipment and so forth
should also provide opportunities for the trainees to practice under the supervision of the trainers. . The
intermediate- and higher-level technical staff, such as programmers and system analysts, should also be
givenspecial training with emphasis on recent technical developments of relevance to the forthcoming census and
on the interrelationships among the various aspects of census plans and operations. Thorough training in census is an
extremely important component of quality assurance. Elaborate documentation of instructions with appropriate
illustrations is a basic requirement in this regard. A proper training methodology and a variety of training aids would
go a long way in enhancing the training effort.

1.213. The organization and conduct of training courses should be entrusted to those having the necessary quali-
fications to carry out this task successfully, taking into account not only their professional abilities but also their
ability in teaching. This means that staff in charge of training should have certain qualifications that will enable
them to stimulate the interest of trainees and to transfer the required knowledge, since otherwise well-qualified
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technical personnel who are unable to transfer their knowledge to the trainees in a satisfactory manner will be
unsuitable as instructors for group training activities. This must be taken into consideration when selecting
instructors and it is recommended that objective criteria should be used. In practice, however, it is difficult to find
the necessary number of instructors who have both the professional and the teaching qualifications; for this reason,
the instructors selected should themselves undergo training in how to organize and conduct training courses. The use
of professionally designed training guides can add immense value to the training effort. The involvement of
experienced professional experts in the design and delivery of training programmes is also very useful. It should be
however noted that the content should be the responsibility of the census authorities and not that of outside experts.

1.214. It is important that training manuals for each training programme are made available to the census
organizers and training instructors. Such a manual would be a valuable guide and would help considerably in the
efficient training of census staff. It would also contribute to the uniformity of training, which is an essential factor
for a successful enumeration, taking into account the great number of census instructors who will be engaged in
training. Simple audio-visual aids (for example, film strips, posters, compact disk recordings) can also be used to
help make the training more effective and uniform throughout the country. If available, new multi-media
technologies can facilitate the provision of training at distant locations (distant learning) and be effective and
efficient supplementary tools for training. Standardized training may also be provided in e-learning format on
Internet and on hand held devices..

1.215. Tt is very important to determine the time required to train staff for the various aspects of the census. This
depends on several factors like : the task for which they are being trained, , the complexity of the content, the
educational level of trainees, the number of instructors available and the funds available. .Apart from fixing the
number of days for training, it is also important to allocate appropriate time for each subject. Drawing up lesson
plans for each session of training is an effective way of ensuring that all subjects are covered with the right amount
of time being devoted to it.

19. Avoiding gender biases and biases affecting data on minority populations

1.216. Gender-based stereotypes can introduce serious biases in census data and the conclusions drawn from these
data. These biases are discussed in more detail in part two (see, for example, paras. 2.114-2.119 and 2.231-2.300
relating to household relationships and economic characteristics, respectively). There is much that can be done in the
preparatory stages of the census to help minimize gender-based biases. These preparatory activities are of two broad
types: those related to census content and those related to census operations.

1.217. Issues of census content, including what information is sought and how, the definitions and classifications
used, and the manner in which databases and tabulations are specified, are important in generating data needed to
examine questions of gender equity. In addressing these content issues, census planners and users will need to be
alert to prevailing stereotypes so as to develop a census that both minimizes the influence of the stereotypes that
respondents may hold and avoids further perpetuation of these stereotypes.

1.218. With regard to census operations, particular attention will need to be given to

the selection, training and supervision of the field staff. This involves ensuring that both men and women are
recruited to the field staff (both as interviewers and supervisors) and that manuals and training materials cover
gender bias issues just as they do other important sources of error. Consultations with women’s groups and others
concerned with gender equity can help in addressing both content and operational issues

1.219.Gender-related stereotypes and biases are concerns that have relevance for all countries. Census authorities in
a number of countries must also be alert to the possibility of stereotypes and biases affecting data on minority
population groups. Such groups may include ethnic, linguistic, national, racial, religious, indigenous and nomadic
minority populations. Persons with disabilities may often be subject to similar bias.As with gender issues, the
problem will need to be addressed in terms of both census content and census operations. Representatives of these
minority groups can often provide census planners with important information and insights relevant to both census
content and operations. Thus, special efforts should be made to consult with them when planning the census. In the
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case of minority populations living in isolated settlements or enclaves, such consultations are often critical for
minimizing under-enumeration among these populations

B. Contracting out

1.220.Today, many countries contract out some tasks or activities of the census as a way of increasing efficiency by
utilizing the advanced methods and technologies not necessarily available in the national statistical office or public
sector responsible for conducting the census. At the same time, cost reduction through a competitive selection
process can be achieved. However, not all census tasks are appropriate for outsourcing or contracting out and by
doing so, will not bring the desired benefit of strengthening national capacities. Census activities may be broadly
classified as core and non-core activities. As a general rule of thumb, core activities should not be contracted out. If
for some reason, core activities need to be contracted out, then it is essential that the strategic control of such
activities should firmly be with the census authorities at all times.

1.220a. The terms of engagement (scope of work), the deliverables and the timelines should be clearly laid down
with definite dispute redressal mechanisms.
[lustrative examples of items of work that can be contracted out are as follows:

a) Design and printing of census questionnaires

b) Packaging of census questionnaires

c) Dispatch and delivery of census material

d) Census mapping

e) Publicity and Public Relations

f) Training

g) Return collection of census questionnaires and other material
h) Inventory and storage of filled in questionnaires
i) Scanning/Data Entry

1) Data Processing and Tabulation

k) Publication and Dissemination

1.220b. Time is of essence in all these activities and it is vital that adequate time is allocated. At the same time, back
up plans should be in place without fail in order to deal with any failure on the part of the vendors. Fundamentally,
census operations are time critical and commercial compensation is secondary. Depending on whether an activity is
on the critical path or not, adequate flag should be provided. Milestones and timelines are also essential. The
moment, there is a failure in achieving any milestone, alerts should automatically be raised.

1.220c. The appropriateness of contracting out should be determined step-by-step and after subdividing the overall
census tasks into stages. In the context of quality management, the outsourcing of components of census operations
still requires the national statistical office to take full responsibility for, and manage the quality of, the census data.
Throughout the overall process, activities should be conducted by a method (considering accuracy and timeliness of
the results) that can best satisfy the general public. No part of the work tasks should be done by a method that may
result in loss of trust of the general public. When outsourcing, the statistical office needs to ensure that it continues
to be in a position to understand and manage elements that contribute to final data quality So, in judging the
propriety of contracting out, it is recommended that national statistical offices should carefully consider the
following criteria:

(a) Strict protection of data confidentiality;

(b) Method of confidentiality assurance that satisfies the general public;

(c) Guaranteed measures of quality assurance;

(d) Ability to manage and monitor the outsourced census tasks/activities;

(e) Control over the core competence of the national statistical office, and appropriateness judgement,
considering the specific situation of each country.

52



1.221. Confidentiality assurance is the first and most important issue that should be considered by
national statistical offices. National statistical offices are responsible for data confidentiality, in terms of both
perception and reality. It is extremely harsh for national statistical offices to find leakage or misuse of confidential
information by ex post facto monitoring and controls. Consequently, contracting out of tasks that have the risk of
such an incidence should be avoided. For example, in the phase of data gathering, it is highly recommended that
contracting out should be avoided because the task is closely related to the earning of trust from citizens and the
strict protection of confidentiality. Where temporary enumeration staff are engaged under contract, this should be
done in such a way that they are subject to strict measures of monitoring and control by the national statistical office.
These enumeration staff should be engaged in such a way that their activities are governed by the relevant statistical
legislation to preserve the confidentiality of the data they collect.

1.222. The second important and related issue that should be considered carefully is conveying
confidentiality assurance to the general public. As described in the “Essential roles of the census” (see paras. 1.1-
1.3), a census should be undertaken by the method that can produce the most reliable results and in a manner that
wins the trust of the general public in terms of both perception and reality. If either one of these attributes is not met,
then the method used as well as the results obtained may not meet the approval of the general public and could result
in the existence of the census itself being highly questioned. Thus, protecting data confidentiality refers not just to
the actual protection of confidential data, but to protecting the perception of confidentiality among the general public
and providing a sense of inward security.

1.223. The third significant issue to be considered in outsourcing is the guarantee of quality assurance in the
outsourcing environment A key point is that the national statistical office is satisfied that the goods or services paid
for are provided. Cost should not be the first priority in considering and judging the successful bidder in this respect
unless prescribed by procurement rules. Although it is desirable to engage in fair competition among several
companies to reduce costs, it is worth mentioning that merely considering low price bidding as a determinant factor
may adversely affect the quality of the job to be done by the successful bidder. Low quality work could cause a
significant loss of trust among the general public.To assess the quality of work, as part of the contract allocation
process, potential contractors should be required to provide samples of their work (for example, for printing,
manufacturing satchels, and other work), or if this is not possible, to list referees who could be contacted to verify
their claims and/or sites at which previous work can be inspected. The contracting process should state all the key
requirements for the services sought and bidders should be measured against these. Although not a guarantee of
quality, it will minimize surprises. Once the contract has been awarded, continuous monitoring of the progress of
work entrusted to the selected company is necessary and the national statistical office should ensure that a system
for monitoring quality is built into the contract. Consequently, in considering the proper contracting-out procedures,
national statistical offices should also take into account the costs for constructing a system of surveillance for
monitoring progress of the work being contracted out

1.224. The fourth major issue in outsourcing census activities is the procedure of assessment and
evaluation of the capabilities of the candidate companies. A quality assurance framework and implementation
should be established in a first phase of outsourcing. Through this procedure national statistical offices should fully
assess both the capabilities and the disabilities of companies in order to select the winner to which the activity/ies in
question are to be outsourced. It is highly recommended that practical and financial peculiarities of companies
should be considered after the assessment of their capabilities. Each private company has a potential risk of
bankruptcy or of changing the field of its activity. It should be kept in mind that if a selected company is unable to
fulfil the assigned tasks, the probable problems might not be resolved by applying penalties. However, a very
significant problem that could occur is that people might not be able to make use of accurate and timely census
results. In such a case, national statistical offices might lose the trust of the general public in the census and even in
future censuses or other routine statistical projects conducted by the statistical office. It is, therefore, very important
for national statistical offices to adopt a method in which risks are as low as possible.

1.224a. Some approaches to outsourcing put an emphasis on “turn key” arrangement — in which contractors deliver
system according to a set of predetermined client specifications with the expectation that the client focuses solely on
the outputs and not the internal working of the system. This assumes that the census agency completely understands
and can fully anticipate all data quality issues that might arise during the census and has included these in the
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specifications. The client is not expected to have any understanding of how these systems work or how they might
contribute to the final outputs. Any changes to the system typically require cumbersome processes to determine
contract responsibilities and heavy financial costs. This sort of approach effectively hands over the quality of the
census data to the contractor, while the risks associated with intervention remain with the census agency. It removes
any flexibility and greatly restricts the ability of the census agency to react to quality problems that emerge during
processing.

1.224b. Suppliers should be made fully aware of the quality targets at the outset of the census programme, and the
quality requirements of the outsourced components that enable the overall census quality target to be achieved.
Operational quality control should apply to outsourced services in the same way as those that are not outsourced

1.225. In addition to managing the outsourced activities or tasks, the ability or the flexibility to cope with
sudden or unpredicted change in the situation is also very important. It should be mentioned that contracting out
does not necessarily mean lower costs; sometimes the burden of monitoring cost, emergency costs and other matters
may jeopardize the census. It is recommended that some tasks and /or activities which are hard to manage should be
done by the national statistical offices themselves. National statistical offices should judge and determine whether to
contract out census activities from this viewpoint.

1.226. It should also be recommended that for critical activities, such as the coding of education,
occupation and industrial classification, special care should be taken to ensure adequate training of the personnel to
undertake the task, particularly when it is contracted out. The same amount of care and training is required even
when the task is performed by the national statistical office or the census organization. This is due to the fact that the
coding depends on the minor differentiation and level of coding (general and detailed classifications according to
different coding standards), as well as the coding manual and the education of the coders. In the light of such subtle
criteria for judgement, it is difficult to prepare a complete coding manual in advance before checking the filled
questionnaire.

1.227. Censuses are large operations with massive quantities of data that require coding and editing. To reduce the
staff resources required and to improve timeliness, uniformity and accuracy, automated coding procedures may be
employed. Some countries have already implemented automated coding procedures for addresses, countries,
education, occupation, and industry. The development of the application software could be contracted out although
the rules to be followed must be carefully specified by the national statistical office, which should retain
responsibility for implementing the system. The software application can often be used for other statistical
collections undertaken by the national statistical office When outsourcing, the staff of the national statistical office
should be able to modify the parameters of such operations themselves at little cost and in a timely manner. By
having this ability, the national statistical office can manage the appropriate balance between data quality, cost and
timeliness.

C. Quality assurance and improvement programme

1.227a. Quality management should be comprehensive and should cover all activities including planning,
development, data collection, processing, evaluation and dissemination of results. If census data is of poor quality,
decisions based on this can lead to mistakes and eventually the credibility of the entire census may be questioned.

1.228. There is general agreement that, ultimately, quality has to do with user needs and satisfaction. In statistics,
quality used to be primarily associated with accuracy; in other words, taking mainly into account errors, both
sampling and non-sampling, which influence the value of the estimates, and intervals based on such knowledge
upon which precise confidence statements could be made. Such measures are still considered necessary, but it is
now recognized that there are other important dimensions to quality. Even if data are accurate, they do not have
sufficient quality if they are produced too late to be useful, or cannot be easily accessed, or conflict with other
credible data, or are too costly to produce. Therefore, quality is increasingly approached as a multidimensional
concept.
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1.229. It is suggested that the output of any statistical exercise should possess some or all of the
following attributes:

(a) Relevance, understood as the degree to which statistics meet users’ needs, and suggests the need to avoid
production of irrelevant data, namely, data for which no use will be found;

(b) Completeness, degree to which statistics fully cover the phenomenon they are supposed to describe;

(c) Accuracy, distance between the estimated value and the (unknown) true value;

(d) Comparability, degree to which statistics are comparable over space (between countries) and time
(between different time periods);

(e) Coherence, degree to which data from a single statistical programme, and data

brought together across statistical programmes, are logically connected;

(f) Timeliness, time elapsed between release of data and reference period;

(g) Punctuality, degree to which pre-announced release dates are met;

(h) Clarity, degree to which statistics are understandable for non-expert users;

(1) Accessibility, ease with which statistical data can be obtained by users;

(j) Interpretability of census data including metadata, availability of information describing sources,
definitions and methods

1.230. Quality is the outcome of processes, and deficiencies in quality (for example, delays in processing or lack of
accuracy in the results) are usually the result of deficiencies in process rather than the actions of individuals working
in that process. Therefore, process should at least show:

(a) Methodological soundness, adherence to professional methods and (internationally) agreed standards;

(b) Efficiency, degree to which statistics are compiled in such a way that the cost and the respondent burden
are minimized relative to output.

Quality will be better supported by sound institutional arrangements, such as:

(a) Legal environment, degree to which statistical legislation is enacted, in conformity with the Fundamental
Principles of Official Statistics;

(b) Planning mechanisms, the degree to which countries have instituted procedures for systematic, long-term
planning of statistical operations;

(c) Resources, the degree to which statistical systems are properly funded and staffed. taken in relation to
(different types of) cost and to each other.

(d) Administrative support and co-ordination among census stakeholders and administrative authority

1.231. In the census context, some attributes of quality assurance may be emphasized over the rest. The census
should produce statistics that are relevant to data users. A census is a particularly expensive exercise to undertake
and creates a burden on respondents. Therefore, it is crucial to ensure that any unmet demand for data is kept to a
minimum and that topics for which there is little demand are not included on the census form. Consulting with users
of census data as one of the first steps in designing the census process is a positive public relations undertaking and
an efficient, transparent means of determining the demand for potential census topics

1.232. The relevance of data or of statistical information is a qualitative assessment of the value contributed by these
data. Value is characterized by the degree to which the data or information serve to address the purposes for which
they are produced and sought by users. Value is further characterized by the merit of those purposes, in terms of the
mandate of the agency, legislated requirements and the opportunity cost to produce the data or information. In the
context of a census it is important to note the importance of the concept of fitness for purpose as a measure of
relevance. If it is only necessary that data are available at broad level (for example, national or major civil division
level of geography; broad demographic level) user requirements could be met more cheaply and effectively through
a sample survey

1.233. Completeness is an extension to relevance, for completeness means not only that statistics should serve user

needs, but also that they should serve them as completely as possible, taking restricted resources and respondent
burden into account
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1.234. Accuracy of data or statistical information is the degree to which those data correctly estimate or
describe the quantities or characteristics that the statistical activity was designed to measure. Accuracy has many
attributes, and in practical terms there is no single aggregate or overall measure of it. Of necessity these attributes
are typically measured or described in terms of the error, or the potential significance of error, introduced through
individual major sources of error, for